IIpod. 11 Buosera bopucoa BeiiukoBa

Konkypc 3a wieHn-kopecnonaeHTd Ha BAH

KPATKA CHIPABKA 3A HAH-CBIIECTBEHUTE HAYYHHU NPUHOCHU

BnBeaenune

Hayunure noctmwxkenus Ha Buonera BenukoBa ca B o0nactra Ha eKO(QHU3HONTHATA HA pAaCTEHUTA
U Ca HaCOYEHU KbM H3ydaBaHE Ha MPOMEHHUTE BbB (YHKIMOHAJIHATA aKTUBHOCT U CTPYKTypaTa Ha
(OTOCHHTETUYHHMS anapaT, IPeAU3BUKaHHU OT Pa3JIM4YHU CTPECOBH Bb3aeicTBUA. OCHOBHUTE Hay4YHU
IPUHOCH Ca CBBbP3aHU C U3CIIEBAHETO HAa (PU3HOIOIMYHATA POJIsl HA OMOT€HHUTE JICTJINBU OPraHUYHU
CBhEIUHEHUS M Bpb3KaTa UM ¢ (POTOCUHTETHYHHS MIPOIIEeC, alaNTallksATa U 3allluTaTa Ha pacTeHUATA B
IIPOMEHSIINTE CE YCIOBHS Ha OKOJIHATA cpeia. AKLEHT B U3CJIE€IBAHNATA € U30IPEHBT - HAl-IIHPOKO
pa3npoCTpaHEHUAT OMOTEHEH JIETIMB BBITICBOJOPOJ, YMHUTO INIOOATHU €MHMCUU INPEACTaBIABAT ~
44% ot obmuTe emMHcUu Ha OMOTE€HHHTE JIETJIMBH OpPraHUYHHU cheauHeHus. Ilopanu cuinaTa cu
PEaKTHBOCIOCOOHOCT, M3OMPEHBT UIpae BakHA PO B aTMocepHaTa XUMHS M KaueCTBOTO Ha
Bb3AyXa. M3yyaBaHeTo Ha BB3JCICTBUETO HA (PAaKTOPUTE HA OKOJHATA CPE/a BbPXY M30IPEHOBATA
€MHCHS € OT CBIIECTBEHO 3HAU€HHE IPU MPOrHO3MPAHE HA INI0OATHOTO M3MEHEHUE Ha KIIMMaTa,
KaKTO M INIpU IpellaraHe Ha aJeKBAaTHU IOJIUTUKH 3a KOHTPOJI BbPXY KadyeCTBOTO Ha Bb3AyXa.
W3cnenBaneTo Ha posisiTa HA M30IIPEHA B 3allIUTATa HA PACTEHUATA CPEILY PA3INYHU HEOIAronpusITHUA
(dakTopy Ha OKOJHAaTa Cpela, U3ACHABAHETO HA B3aUMOJICHCTBUSTA MYy C JIPYI'M MOJIEKYJIH B
peaxiusITa Ha paCTeHUATA IPH OKUCIUTEIIEH CTPEC, KAKTO U MOCJIEACTBUATA OT UHXUOUPAHETO My ca
Ba)XKHU YCJIOBHS 32 Ch3aBAHETO HA KOHLIEMIIMS 3a 3a 110A00p Ha MOJXOASIIN PAaCTUTEIHN BUAOBE 32

3aJIecsiBaHE Ha PaliOHM € PA3IIMYHO AHTPOIIOTEHHO U MHAYCTPHUAIHO 3aMbPCSIBAHE.

Jpyro HampaBieHue B HaydyHUTE wu3cienBaHus Ha B. BenukoBa € mnpoyuBaHeTO Ha
BB3MOKHOCTHUTE 3a MOJIy4aBaHe Ha paCTEHUS ¢ OOraTH Ha Ba)KHU 3a JHeTaTa Ha XopaTa METa0OIUTH.
[IpoyuBaHu ca Bb3MOKHOCTHUTE 32 MPUIIOKEHUETO HA KOMOMHAIINU OT BUCOKOS(EKTUBHH CBETIMHHU
muonu (LED), mos3BossiBally MaHMITyJIallMs Ha CIEKTPAlIHMS CbhCTaB Ha CBETJIMHATA C LEI
MOBHILIaBaHE HAa €(PEKTUBHOCTTA Ha (POTOCHUHTETUYHMS MPOLEC, KAKTO U CEJIEKTUBEH CHUHTE3 Ha
OPUPOJHM BTOPUYHH MeTabonuTH. B ToBa HampaBiieHWe ca TpuiIaraHd W HHOBAaTUBHU
HaHOMAaTepHaH (€JHOCTEHHH BBIVIEPOJHH HAHOTPBOH U CTAOMIM3UPAHU MTOJTUMEPHU HAHOMMIICIIH)
3a monoOpsiBaHEe HAa BaKHM arpOHOMUYHH (KBJIHSEMOCT Ha CEMEHa, HaTpynBaHe Ha Omomaca) u
bu3noIornyHu mokazarenu (mo-epextuBHa GOTOCHHTE3A, TOJOOPEHA YCTOWYMBOCT U TJIACTUYHOCT

Ha pacTEHUATA B YCIOBUATA HA HEOIATOMPUATHU KIMMATUYHU IIPOMEHH).
OnucanuTe MO-A07y HAl-CHIECTBEHH MPUHOCU C€ OCHOBaBaT Ha oOmio 38 mybOmukamuu. Te ca
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PE3YITAT OT KOJCKTUBHU U3CJICABAHUSA C UHTCPAUCHUIIIIMHAPCH XapaKTCP, B KOUTO Benukosa nma
BoACHI MPHUHOC, BUACH OT y4aCTHUCTO M KaTo IIbPBH WJIM KOPpECIIOHAWpAIl aBTOp B rojiiMa 4acT OT

myOJMKAIUUTE.
IIpuHOCHTE C OPUTHHAJIEH XapaKTep MOraT a 6baaT 000c00eHH B TPY TEMATHYHHU TPYIH:

» IIbpBHYCH M BTOPHYCH META00JIM3bM NIPU PACTEHHATA B YCIOBUS HA CTPEC
» YCTOHYMBO pa3BUTHE HA PACTCHUATA YPE3 HHOBATUBHU TEXHOJIIOTUU

» MeToanyHN IPUHOCH

B kpas Ha ngokymeHTa, B TaOnW4yeH BUJ, € MIpeAcTaBeHa CIpaBka 3a Opos Ha IMTAaTHTE Ha
nyOJIMKalMUTe Bh3 OCHOBA HA KOUTO ca (OpMyJIMpaHH OCHOBHUTE HAyYHH NpuHOCcH. HomeparusirTa,
IpecTaBeHa B CKOOM, ChOTBETCTBA HAa Ta3u B CIUCHKAa HAa BCUYKHM HAY4YHU TPYJOBE, KAKTO U Ha
CHMCBhKA Ha MyOJIMKALMUTE, C KOUTO KaHIAWAATHT y4yacTBa B KOHKYpCa 3a UJIEH-KOPECHOHAECHTH Ha

BAH.

I. Il'bpBHYeH U BTOPHYEH MeTA00IU3bM NPH PACTEHUATA B YCJIOBHA Ha CTpec

[TpunocuTe B Ta3u TeMatuka ce 6azupar Ha 25 Hayunu Tpyzaa [13, 16, 21, 23, 25, 27, 28, 29, 31,
34, 38, 39, 40, 41, 44, 45, 47, 54, 55, 57, 59, 60, 63, 68, 88]

1. 3a obpBH BT € MOKA3aHO, Y€ €HJOTEHHMIT M30IPEH MMa BakKHA 3alUTHA POJs BBPXY
¢doTocHHTETUYHATa AKTUBHOCT Ha pacTeHWs, oOrassiBaHM ¢ O030H. M3ompeHbT AompuHacs 3a
IPEOIOJIIBaHE Ha OKUCIUTEIHUS CTPEC, IPUUMHEH OT 030Ha, HAMAIISIBAWKA HUBOTO HA BOIOPOIHHUS
HEePOKCHJI B JINCTATA M JIMIUJHOTO MEPOKCHANPaHe Ha MeMOpanuTe. Ta3u QyHKIMS Ha U30IPEHA €
JIGMOHCTpUpPaHa B HW30NPEH-OTACIAIIOTO pacTeHue Phragmites australis upe3 npunarane Ha
cnenu(UYHUA UHXUOUTOP Ha H30MNpeHoBara OuocuHTe3a - GocMuaoMulMH. KpaTtkoTpaitHOTO
TpEeTUpaHe C O30H Ha JIMCTA, OTACISAIIM H30TpEH, He BOMU 10 3HAYUTEITHH IPOMEHU BBHB
doTocHHTeTHYHATAa EHHOCT. 3alUTHATAa PO HA M30IpPEHa € MHOTO IO-100pe M3pa3eHa, Korato
JHMCTATa ca U3JI0KEH! Ha ABJITOTPAfHO 030HOBO TpeTupane [21].

2. Hscnensan e e(eKTHT HA U3OMPEHA BHPXY TOJIEPAHTHOCTTA HA (POTOCHHTETUYHHUS anapaT Ha
Phragmites australis kbM BHCOKOTEMITEpaTypeH CTpec. Y CTAHOBEHO €, Y€ OCTaThYHATa M30IPEHOBA
emucuss B Jymcta Ha P. australis cien xuMuuecko HWHXMOWpaHe Ha HeroBaTa CHHTE3a C
dbocMUIOMHUIIMH, HapacTBa IpU TpeTHpaHe C BHUcOKa Temneparypa (44°C), koeTo HamalsiBa
HEeraTUBHMA €(DEKT OT MHXMOMPAHETO Ha M30IIPEHOBATA CUTE3a B YCIOBHUATA HA BUCOKOTEMIIEPATypeH
ctpec. [Ipu Temneparypa 44°C e ycTaHOBEHa 3HAYUTEIIHO TTO-BUCOKA CKOPOCT Ha (DOTOCHHTETHUHUS
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€JIEeKTPOHEH TPAHCIOPT B H3ONPEH-OTACISIIUTE JUCTa B CpPaBHEHHWE C Ta3W MpPU HU3OIpPEH-
uHXuOupanute nucra. ToBa mpeanosara, 4e M30MPEHBT MOXKE Ja OJIaronpusTCTBA €JIEKTPOHHUS
noToK Tpe3 (orocuHTEeTHUHHUTE/hoTOMMXaTeNHUTe MhTHIa [28]. M3ompensT HE caMo 3amuTaBa
nauctata Ha P. australisS mpu TomaMHEH CTpec, HO ChIINO Taka CIIOCOOCTBAa 3a MO-OBP30TO UM
BB3CTAHOBSIBAHE CJI€]] IPEKpaTsBaHE Ha Bb3aelcTBHETO [27].

3. @®eHOMEHBT Ha MOBUIIEHA TEPMOYCTONYMBOCT Ha pPACTEHUsTA, OTICJSAIIM HU30IPEH KaTo
€CTeCTBEH MeTabOJIMT, € M3CICABaH W B Pa3lMYHHA 1O Bb3pacT pacrenus Platanus orientalis.
[TokazaHo e, ue 2-roAuIHUTe PUIAHKHA OTAEIST MO-TOJISIMO KOJTHUYECTBO M30MPEH U MPUTEKABAT T10-
I00Bp KamamuTeT Ja MPEeoJoJisiBaT HETaTUBHOTO BB3ACHCTBHE HAa BHCOKAaTa TeMIepaTypa B
cpaBHeHue ¢ |-rogumHuTe pumanku. [lodydeHnuTe pe3ynTaTu OTHOBO JOKa3BaT Ba)KHATa PO Ha
M30IpeHa B 3aluTaTta Ha (OTOCHMHTE3aTa Cpelly yBpexJaHe OT BHCOKa Temmeparypa. M3kazaHo e
MPEIINONIOKEeHNEe, Y€ HM3OMPEeHBT € BaKCH KOMIIOHEHT Ha HEEH3MMHATa 3all[iTHa CHUCTeMa Ha
pacTteHusTa npu TepmudeH crpec [31].

4. Tloka3aHo e, Ye MHXUOMPAHETO HA U30MIPEHOBATa OMOCUHTE3a, CaMo 10 ceOe CH, MPeU3BUKBA
OKHUCJIUTEJIEH CTpec. YCTaHOBEHO € yBeJIMuaBaHe Ha chAbpkanuero Ha H2O2 u mpoaykTtute Ha
JUMHUIHO TEPOKCHIMpaHe B JIUCTaTa ¢ MHXMOMpaHa HM30MPEHOBA CHMHTE3a B CpPaBHEHHE C TE3H,
OTJIeNSIIY U30TnpeH. Te3u MaHHu ca B MOJKpena Ha MPEeIoIoKeHUETO, Y€ U30MPEHBT e(heKTHUBHO
“ynaBs’” akTUBHUTE KHCIOPOAHU (POPMH U TpeIa3Ba MeMOpaHuTe oT yBpexxaane [21, 27, 28].

5. YcraHOBEHO €, Y€ H30NPEHBT MMa 3AIMUTHO JEWCTBUE CPENly CHUHIJIETEH KHUCIOPOJ.
3amuTHUAT MEXaHU3bM BKITIOYBA MPSKO B3aiMOJEICTBIE HA M30MPEHA ChC CUHIJIETHUS KUCIOPO.
laceneTro Ha CHHIJIETEH KHCIOPOJA OT M30MpeHa ce OOsCHSABA C HAJTMYHUETO HA CIPErHATHU JTBONHU
BPB3KU B U30MIPEHOBATA MOJIEKYJIA, KOETO YJIECHSIBA IPEHOCA HA €HEPIHsl U TOIUIMHHATA AMCUIIALUS
[25].

6. TepMO-IPOTEKTOPHUTE U AaHTUOKCUIAHTHH CBOMCTBA HA U30MIPEHA Ca JOKA3aHU B CIICIIMATHO
CH3aJICH 32 1eITa TeHHOMOAU(UIIMPaH TIOTIOH, KOWTO OTAENS U30MPEH KaTo €CTeCTBEH METabOIHT
(IMBUAT TUN HE OTAENs TakbB MeTabonwut). [lokazaHo e, 4e reHHOMOAH(DHUIMPAHUTE TIOTIOHEBU
pacTeHusl ca 1o-100pe 3alUTEHN OT OKUCIUTEIIEH CTPEC BCIIEICTBUE Ha BUCOKA TEMIIEPATypa U 030H
B CPAaBHEHHE C HEOTACIISIIMUS M30MPEH AUB TUI TIOTIOH [39]. TpaHCreHHUTE TIOTIOHEBH PACTEHUS,
KOUTO OTJEINAT U30MpPEH, Mo-100pe ToIepupaT CUIHA CTETICH Ha 3acylllaBaHe U ce Bb3CTAaHOBSIBAT IO-
no0pe cien mpekpaTsBaHe Ha CTpeca. 3a MbPBU BT € IEMOHCTPUPAHO, Ye B IPUCHCTBUE HA U30IIPEH
Ce WHUIMMpA JCHCTBUETO W Ha JPYTW 3alIUTHH METaOOIUTH (HENETIUBU W30NPEHOUIN U
(beHWINponaHonin), OCUTYpsIBalKM JOMBIHUTENHA 3allUTa Ha pacTeHusaTa. Pesynratute
noJyepTaBaTr IEHTpaIHaTa PoOJs Ha M30MpEeHa B MHAYIMpPaHATa OT CTPeC METaOOJIMTHA HACTPOHKa

[S5].



7. 3ambpBH IIBT Ca MPEACTABEHU EKCIICPUMEHTAIHU JAHHU, MPSIKO MOJKPETIALIN XUIIOTe3aTa 3a
MeMOpaHHO-CTaOWIM3HMpaIaTa pojsi Ha U3ompeHa. Ype3 M3MOoI3BaHETO HA PA3IMYHA OMOPU3NIHU
TEXHUKHU (KPBrOB IUXPOU3BM, €IEKTPOXPOMHO M3MECTBaHE MpH 515 nm, TepMOIyMUHECIICHIINS) €
MOKa3aHO, Y€ M3OMPEHBT MOAO0OpsiBa HMHTErpuTeTa W (YHKIMOHATHOCTTA HAa THIAKOUIHHUTE
MeMOpaHH TpU BHUCOKOTEMIIEpPATypeH CTpec. YCTaHOBEHO €, ue m3ompeHsbT (1) cmocobctBa 3a
NOBHIIIABaHE HA TEMIIepaTypHaTa CTaOMIIHOCT Ha CBETOCHOMpamus Komiuiekec Ha PoTocuctema 2 B
CTUKOBAaHHUTE 00JIaCTH Ha TPaHAIHUTE TWIAKOWAH, (2) HamansBa (IyHIHOCTTA HAa THJIAKOWJIHHUTE
MeMOpaHu MpH BUCOKU Temmeparypu; (3) usmectBa ¢ okoio 10°C KbM BHCOKOTEMIEpPATypHUS
JMana3oH OCHOBHMS B MUK OT TEpPMOJYMHMHECIICHTHUTE CIIEKTPH, KOETO TpeAaroara
MOIU(DHUKAIIMOHHYU TIPOMEHH B JIUITUTHUAS OUCIION HA TUIIAKOUTHUTE MeMOpanu [45].

8. 3a mbpBU BT Ype3 MpUJIAraHeTO Ha HOB METOJ 3a MPOTEOMHH H3CleABaHUS (U30TOMHO-
KOJIMpaHa TeXHHMKa 32 MapkupaHe Ha 6enTblu) (isotope-coded protein-labeling technique, ICPL) e
YCTaHOBEHO, Ye MHXUOMPAHETO Ha M30MPEHOBaTa OMOCHHTE3a U €MUCHS MPOMEHS XJIOPOIUIACTHHUS
OenThueH Mo, KOETO € CBBP3aHO ChC CTPYKTYPHU IPOMEHU BbB (POTOCHHTETHYHUTE MEMOpaHU
U HaMmaJliBaHEe Ha YCTOMUYMBOCTTAa Ha PAacTEHUATAa KbM OKHCIUTENEH cTpec. J[okazaHo e, ye mpu
HEOTJENSIINTE M30MPEH TeHOTHIIOBE TOMOJAa HaMajsBaT HHUBaTa Ha XJIOPOIUIACTHUTE OENThHIIH,
ydacTBamd BbB (poTocuHTE3aTta (0COOEHO OeNThIMTE, CBBP3aHH ChC CBETIIMHHUTE PEAKIIMN),
PEAYKIIMOHHOTO PETyJUpaHe M 3alluTaTa OT OKHCIUTENCH CTPeC, W Ce IMOBHIIABAT HUBATa Ha
XUCTOHUTE B puOO30MaTHUTE OenThIH [54].

9. 3a mppBU MBT ca MPENCTABEHH EKCIIEPUMEHTATHU JaHHH, JOKAa3Ballld Y€ MOTHUCKAHETO Ha
U30MPEHOBATa eMHCHUS B TPAHCTEHHU PACTEHUS TOIOJIa BOJIU A0 CHILIECTBEHN U3MEHEHHUS B JIUITUHUS
¥ MAaCTHOKHCEIIMHEH ChCTaB Ha THJIAKOMIHUTE MEMOpaHU M JI0 TIPOMEHHU B YITPACTPyKTypara Ha
xynopormiactute [59]. Te3n maHHW MOIKPENST XUITOTe3aTa 3a MEMOpPaHHO-CTa0MIIM3HUpaIaTa poisi Ha
U30IIPEHa.

10. 3a mbpBU OBT € U3CIEBaHA BPb3KaTa MEXKIy H30IPEHOBATa EMHCHS M a30THHUSI OKCUJ C 1IN Aa
Ce U3SICHH JaJIv Te3H JIBE JICTIIMBH ChEIMHEHNUS CU B3auMoIeicTBar in planta u rmo To3u HaukMH ce OCTHTa
no-e(h)eKTHBHA 3aIllUTa CPEULy OKUCIHTENCH cTpec. JIMCcTa OT Tomoa ¢ mpeIBapUTeIIHO HHXUOUpaHa Mo
XMUMUYEH ITbT U30MPEHOBA EMHCHS UMAT MO-BUCOKA €MUCHSI Ha @30TEH OKCHJI, B CPAaBHEHHE C W3OTPEH-
otaensmuTe nucrta. [To-Brcoka n30MpeHoBa eMUCHsI € U3MEpPEeHa OT JIMCTA, MPEIBAPUTETTHO TPETUPAHHU C
c-PTIO (“ymoBuren” Ha a30T€H OKCHI). Y CTAHOBEHO €, Y€ M JBETE JICTINBHU CHEIUHEHHUS, U30IPEH U
A30TEH OKCHJI, HAMAJISIBAaT YBPEKIAHHUATA OT OKHCIUTEICH CTPEC W Y€ TAXHOTO 3aIUTHO JCWCTBUE €
agutuBHO [38].

11. IlpennoxxeHusaT Mojen 3a MOJEKyJeH auaior Mmexay wuzomnpeHa u NO [29, 38, 88]
EKCHEPUMEHTAIHO € JEMOHCTpPUpPaH B TE€HHOMOIUGUIMPAHH PACTECHHUS TOIOJA, HEOTACISIIN

u3onpeH. M3onpensT Biuse Bbpxy emucuute Ha NO, HHAYLIMpaHU MPU CTPEC, a MO TO3U HAYUH U
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BBPXY IN VIVO S-HUTpO3omnpoTeoma. OCHOBHH MUllieHH Ha AericTBre Ha NO B HEOTICISIIUTE U30TIPEH
TCHOTHIIOBE TOMOJNA ca OeNTBIMTE, CBBbP3aHH ChC CBETIMHHUTE W THMHUHHHTE pPEAaKUUU Ha
dboTocHHTE3aTa, NHUKBJIA HAa TPUKAPOOHOBHUTE KHCEIWHHU, OCNTHYHHS METaOONH3BM H PEIOKC
perynanusara. [lokazaHo e, ye W30NPEHBT HHAMPEKTHO peryjupa oOpa3yBaHETO Ha aKTHBHH
KUCJIOPOAHU (OPMHU Upe3 KOHTPOJ Ha HHMBATa Ha S-HUTPO3WIMPAHE HA €H3UMHU METa0OIM3UpaIIn
peaktuBHuTE popmu [60].

12. TlpencraBeHW ca OPUTHHATHH €KCIIEPHUMEHTAIHH JOKA3aTeNICTBA, Y¢ OMOTCHHMST M30IPEH
JeiicTBa KaTo aKTUBEH MEXaHW3bM, KOHTPOJHUPAI] HUBOTO HAa BPEIHUTE KHCIOPOJAHU M a30THH
dopmu, obpasyBanu npu crpec. M30npeHbT orpaHnyaBa HaTpyInBaHETO Ha a30TeH okcua (NO) B
mucta Ha Phragmites australis, u3nurBamm 030HOB CTpec, Karo 3HauUTENHO KommuecTBo NO ce
aKkyMyJiupa camo B Me30(uiIHAaTa ThbKaH Ha M30MNPEH-MHXUOMpPAHUTE JIUCTA, HO HE U B H3OIPEH-
otaessmure Jucrta. Korato wu3ompensT orcherBa (amuB Tum Arabidopsis), eaHoBpeMEeHHOTO
HaTpynBaHe Ha H2O2 1 a30TeH OKCHII MOXKE Jla IPEeIU3BHUKA KIEThYHA CMBPT, JIOKATO MPU U30MPEH-
otnensimuTe pacterus apadbunorcuc (I1spS), akymymupanero xa H2O2 1 NO Moxke J1a He JTOCTUTHE
TOKCUYHHM HHMBA WM TAXHOTO CHOTHOLICHHE MOXE Ja HE € aJeKBaTHO U CBPBbXUYBCTBUTEIHHUTE
peakiuu ga ObAar mpenoTBpareHd. I[lo To3W HaYMH ce TMOTHCKAa HMHAYIUPAHETO Ha
CBpBXUyBcTBUTENEH OTToBOp (hypersensitive response), BOACII 0 MporpaMupaHa KJIeThYHa CMBPT
[29, 38, 47, 88].

13. IlpennoxkeHo € HOBO I0Ka3aTeJICTBO 32 CHHXPOHU3UPAHOTO ICMCTBUE HA aHTUOKCUIAHTHUTE
3allUTHU CPEJACTBA Mpe3 JIeHS M € YCTAaHOBEHAa WHTETpalus MEXIy JIETIUBUTE U HEJICTIHBHUTE
U30MPEHOUIN U (JIABOHOUIUTE B PACTEHUS, IIO/UIOKEHN HAa KOMOWHUPAHO Bb3/ICHCTBHE HA BUCOKA
TEMIIEpaTypa, BUCOK CBETIIMHEH MHTEH3UTET U 3acyliaBaHe [S7].

14. Tlokazano e, ue pactenuss Arundo donax, wHBecTHpamd B H30NPEHOUIM (H3OIMPEH,
KapoTeHOWIHU, abCIMCcHeBa KUCEIMHA U HEHHU KaTabOJIUTH), POSABIBAT MO-100pa U3APHKIUBOCT
npe3 MeproIu Ha BpeMeHHO 3acyinaBane. Jlokato pacrenust Hakonechloa macra, uasectupaiiy BbB
dbeHmImponanonIu (XUAPOKCUKAHETICHH KUCEIMHN U JCPUBATH HA JIyTCOJIMH U allMTeHHH), HE ca B
CBCTOSIHHE J1a U30eTHAT YBPEkKAaHETO Ha POTOCHHTETUYHHUS anapaT BCIEACTBUE HA 3acylIaBaHe, HO
ca B CbCTOSHME Ja C€ CHPaBIT C MPOABDKUTETHO H3JIaraHe Ha OKUCIHTeNeH cTpec. M3ompen-
oTAeAmoTO pacteHre A. donax mo-eeKTHBHO perynumpa 3arybata Ha BoJa MOCPEICTBOM
KOOPAMHUPAHO HaMaJIsIBaHE HAa Me30(UIIHATA M YCTHYHATA MMPOBOAMMOCT, B cpaBHeHue ¢ H. macra
[63].

15. TlokazaHo e Halu4KMe Ha BUCOKA (DEHOTHITHA IIACTUYHOCT MEKIY €KOTHITOBE Ha A. donax,
KOSITO MOKe J1a ObJie M3MOJI3BaHa 32 KOMIICHCUpaHE Ha HHCKAaTa FeHeTMYHA U3MEHYMBOCT Ha TO3U
BUJI, KOTaTO C€ MOAOUPAT pacTEeHUs, XapaKTEPU3UPAIIH CE C MO-ToJIsIMa MPOAYKTUBHOCT. PacTenus

A. donax, mpou3xoIam OT palloHM ¢ HEOJAroNpHATHH YCJIOBUS, 3HAYUTEIHO YBEIUYaBAT
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OMocHHTe3aTa Ha U30MPEHOMIU, KOUTO JTOTIPUHACAT 32 3alUTaTa Ha (OTOCUHTETUYHUTE MEMOpaHu
OpU CUJIHO 3acyllaBaHE M 3a MO-J00pOTO M OBpP30 BB3CTAHOBABAHE HA pPACTEHUATA CJEJ
pexunparupane [68].

16. Uscneaanu ca numutupamure GoTocuHTe3aTa PaKTOpu M MPOMEHUTE B U3OMPEHOUIHUTE
EMHCHM Ha JBa TUMA JIMCTa (HABJIHO pa3BUTH U pas3BuBam ce) Ha Tomosa (Populus nigra,
OBp30pacTsIl BU, YECTO M3IMOI3BaH 3a OMOpemMeauaIus), moyI0KeHN Ha Pa3jIudHH 03U HUKEN B
noyBara. Tormosiata OTHeNsl BUCOKHM KOJMYECTBA M30IMPEH, aKTUBHO B3aWMOJENCTBAIl C MHOIO
aTMoc(epHU KOMIIOHEHTH, KOETO BOAM [0 CBHIIECTBEHH MNPOMEHU B arMochepHaTa XHUMHS.
[Tomyuenure naHHM SICHO MOKa3BaT, 4e Ni MOBIKABA OTPULIATETIHO paCTUTEIHUSA MeTabonu3bM. To3u
e(eKT 3aBHCH OT KOJIMYECTBOTO HaTpymaH Ni B JEcTaTa U OT da3aTa Ha pa3BUTHE. JINMUTHpAaHETO Ha
dboTocHHTE3aTa C€ NIBHKH Ha TU(Y3MOHHM (HaMaJsIBaHE Ha YCTUYHATA U Me30(HITHATA POBOMMOCT
3a CO2) u 6MOXUMHUYHHU (NMOHMXKEHA e(PEeKTHBHOCT Ha KapOokcuiaupaHe Ha PyOucko) daxrtopw.
BwaneiictBuero ¢ Ni He MOBIMsABAa HM30MPEHOBATa €MHCUS OT PAa3BUTHUTE JIMCTA, JOKATO MpPHU
pa3BuBamuTe ce Jmcta Ni uMa ctuMyupant eekT. 3a MbpBU BT € MOKa3aHO, Ye KOHCTUTYTHBHUTE
E€MHUCHUM Ha M30TMPEH M MHAYILUPAHUTE EMUCHH Ha LHC-P-OCHUMEH M JIMHAIOJN ca MOBIUSHU OT Ni
ctpec. HukenbT cTUMynupa eMucHsTa Ha IiC-B-0CHUMEH B pa3BUTHUTE JINCTA U HA JIMHAJION U B IBaTa
tuma smcta Ha P. nigra. Munynupanara eMucus Ha Te3M CHEAMHEHMS IOKa3Ba HA4yallOTO Ha
AQHTHOKCUIAHTHH MPOIECH, KOUTO OWXa MOIJIM Ja JOTNPUHACAT 32 HaMalsiBaHE Ha BPEIHOTO
BB3/eiicTBUE HA Ni, 0COOCHO B pa3BUTUTE JUCTA. JICHCTBUTEIHO, MMOJYUYEHUTE PE3yITaTH TTOKa3BarT,
4ye (OTOCUHTETUYHHAT anapT B pa3BUTHUTE JUCTA € MO-cIabo 3acerHar OT BPeJHOTO BB3/CHCTBIE HA
Ni B cpaBHEHHE C pa3BUBALIHUTE ce JHcTa [44].

17. 3a mbpBU IBT ca MPOBEIACHU H3CIEIABAHUA 32 OLIEHKA Ha OBJCHIM KIMMATHYHH TMPOMEHU
(moBumena CO: koHUEHTpalus B aTMoc(epHUs BB3AyX U IOBUIIEHA TeMIepaTypa) BbPXY
YCTOMYMBOCTTA HA PACTEHHUATA, OINOCPEJICTBEHA OT JIETJIMBH BTOPUYHU  METAOOIUTH.
ExcriepuMeHTHTE ca MpOBeACHH ¢ JBa TUMa jucta Ha ynHap (Platanus orientalis): npeaBapurento
CBIIECTBYBAIIIM, KOUTO ca OWiIn 100pe pa3BUTH MPEIH MOCTaBSHETO HA pacTEHHUsATa B aTMocdepa ¢
nouiieHa koHneHTpanus Ha CO2, u HoBomnosiBIuH ce. Ciiell eTHOMeceUYeH IpecToi B atMocdepa ¢
noBuieHa KoHueHTpauus Ha CO2 pacTeHusATa ca moijlaraii Ha BUCOKOTEMIIEpaTypHO Bb3/eiCTBHE.
YcTaHOBEHO €, 4e KOMOMHUPAHOTO Bb3/ICHCTBHE C BUCOKA TeMIIepaTypa U MOBHILIEHA KOHIICHTPALIHS
Ha CO2 HsAMa HeOIaronpusaTHA ePeKTH BEPXY (HOTOCHHTE3aTa U XJIOPOIUIACTHATA YATPACTPYKTYpa B
IPEBApUTEITHO CHIIECTBYBAIIUTE JINCTA, KOMUTO CE€ XapaKTepU3UpaT M C IMO- BUCOKA EMHUCHS Ha
u300peH. B chIIOTO BpeMe NPUIIOKEHOTO KOMOMHHPAHO BB3JACHCTBHE 3HAUMTENIHO HaMalsiBa
CKOpPOCTHTE Ha (DOTOCHHTE3aTa W EJIEKTPOHHMSI TPAHCIOPT, yBeIHYaBa E€MHUCHUSATA HAa METaHOI,
IPOMEHS CTPYKTypara Ha XJOPOIUIACTUTE U MEMOpaHHHUS MHTETPUTET B HOBOIOSBMWIIUTE CE€ JIUCTA,

KOHTO CC XapaKTCpU3npaT € Mo-HUCKa U30IIPEHOBA EMUCH. HOJ’Iy‘IeHI/ITe pe3yiiTaTu Ca B MMOAKPCIIa
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Ha XUIOTe3aTa 3a TepMo3alMTHaTa QyHKIM Ha n3onpeHa. [IpennonoxeHo e, ye unHapbT 1ie Obae
MO-9yBCTBHUTEJICH KbM YCIIOBHSTA Ha OBJCIIN KIMMAaTHYHH MPOMEHH, KaTo III00ATHO 3aTOIUISTHE U
noBuieHa KoHueHTpauus Ha CO2, B CpaBHEHHME C UYBCTBUTEIHOCTTa MY KbM HACTOSIINTE
KJIMMAaTU4YHU yciioBusTa [40].

18. 3a mbpBuU I'BT € MOKA3aHO, Y€ NMOJIMAMUHUTE CIEPMUUH U CIIEPMUH, IPUIIOKEHN €K30I€HHO
Ipeau KHUCEIMHEH IbXKJ, HMMaT 3allluTHO JAEWCTBHE BBpPXY (acyjeBUTE pPACTEHUS M TEXHUS
dorocuHTeTHYEH anapaT. Hali-CiiieH € MOJ0XKUTEeTHUAT epeKT Ha U3MOI3BAHUTE OJTHAMUHH BbPXY
HEeTO-(DOTOCHHTETHYHATa CcKopocT. Kucimopon-oraensimiata cucTeMa, KaTo €IHO OT Haii-
YyBCTBUTEIHUTE 3BEHA Ha (DOTOCMHTETUYHATA €JIEKTPOH-TPAHCIIOPTHA BEpUTa, Ce€ MPOTEKTHpPA B I10-
cimaba crereH. 3alIMTHUAT €QeKT Ha TOJMAMUHHUTE ce OOsICHSABa C Oa3MYHUTE MM CBOMCTBA,
HeyTpalu3upany edexra Ha KUCEIMHHMS IBXKJI, KAaKTO M C MEMOpAaHHO-yKpENBalllUTE UM U
AHTUOKCHIAHTHU QyHKIH [16].

19. U3scnensan e epeKThT HAa U3KYCTBEH KUCEITUHEH JABXK] BbPXY (POTOCHHTETUUHUTE TPOMEHH B
pactenus oT (Qacyn. HampaBeHo € pasrpaHHMYeHHE Ha YCTUYHHTE U HEYCTHYHH (OMOXUMHMYHU)
dakTopu, KOUTO OrpaHuYaBaT (HOTOCUHTETHUYHHUS IPOIEC B TPETUPAHUTE ¢ KucenuHeH abxa (pH 2.4
u 1.8) pacteHus. YCTaHOBEHO € CBHIIO, Y€ B IBPBHUTE YaCOBE CJe/ BB3ICHCTBUETO CE 3acAraT IIaBHO
CBETJIMHHHUTE peaklMu Ha (pOTOCHMHTE3aTa, a BIIOCIEACTBUE OIpEeedlla poJisi Urpae HamaleHara
KapOOKcHMpamnia akTUBHOCT Ha PyOucko (puOyroso-1,5-6uchocdaTrapOokcuinaza/okcurenasa)
[13].

20. UscneaBanu ca pa3nuyHu (POTOCHHTETHYHU MapaMeTpH B pacTEHUs MaMyK, CTpajamld OT
(U3HOIIOTHYHOTO Pa3CTPONCTBO “‘IOYEPBEHSBAHE HA JTUCTATa”, KOETO C€ IBJDKU HAa OKHUCIUTEIICH
cTpec BcieAcTBHE Ha HapymaBaHeTo Ha K/Na Oananc. Pesynrature moka3BaT, ue MOHWKEHHUETO Ha
CKOPOCTTa Ha (JOTOCHHTE3aTa MPHU NOYEPBEHIBAHETO HA JIMCTATa C€ ABJKM KAKTO Ha YCTUYHHM, TaKa
W Ha HEYCTHMYHH (TIOHIDKEHAa aKTUBHOCT Ha (orocuctema 2) dakropu. IIpeamonoxkeno e, ue
MOHIDKEHATa YCTUYHA MPOBOJAUMOCT NPU YEPBEHHUTE JIMCTA BEPOATHO € CBbp3aHa C HEJAOCTUTa Ha
KaJInil, KOWTO UMa BayKHa poJid B yCTMUHATa peryiauus [23].

21. HzyuaBaH € epeKThT OT XpaHEHETO HA PACTUTEIHOSAIHUTE HacekoMu Murgantia histrionica
u Nezara viridula Bepxy Brassica oleracea u Phaseolus vulgaris, crorBeTHO. YCTaHOBEHOTO
uHXHOupaHe Ha (HOTOCHHTE3aTa B [BATa PACTUTEIHU BHUJIA C€ ABJDKM Ha HamaseHa nudysus Ha CO2
B Me30dmia. 3a MbPBH BT € TIOKa3aHO, Ye OTJaraHeTo Ha sitna ot M. histrionica Bepxy nucra Ha B.
oleracea camo mo cebe cHM 3HAYUTEIHO MOBJIHSBA ITBPBHUYHHUTE PEaKUMH Ha (poTocHHTE3ara H
HamasiBa (DOTOCMHTETHUYHATA aKTHUBHOCT. Y CTAHOBEHO € MHIyIMpaHe Ha €MHCHUUTE Ha MOHO- U
CECKHUTEPIICHHU B JIUCTATA Ha 3eJic B pe3yiITaT oT XxpaHeHeTo Ha M. histrionica. PaznuuHust BpemMeBH

X0 Ha MHAYKIHMPAHC HA ABAaTa KjlaCa TCPICHU BCPOATHO OTpa3sdABa CTUMYJIMPAHC HA JIBa PA3JIMUYHU



OMOCHHTETHMYHH TBTS M TOKa3Ba pa3IMYHU pOJIM Ha TE3U TEPHCHOUIAU B TPUTPOPHHUTE
B3aumojieicTeus [41].

22. 3a mbpBH BT EKCIIEPUMEHTAITHO Ca JOKa3aHHW CBOMCTBATa Ha GeHUIAMUANTE (KOHIOTATH Ha
MOJIMAMUHUTE U XUAPOKCUKAHEJICHUTE KHCEIMHU) Jla TacsIT CHUHIJIETEeH Kuciopon. JlokaszaHo e, ue
TEXHUTE U3XOAHU popmu (p-KymMapoBa, KadeHa u pepysioBa KUCEIMHN) U CBOOOJHHUTE MOJMAMUHU
NYTPECUUH, CIEPMUANH W CIIEPMHH JCHCTBAT KaTO TAaCHUTENW HAa CUHIJICTHUS KHUCIOPOJ, KaTo
KOBaJEHTHOTO MM CBbp3BaHE BbB (EHWIAMUIU I[IOBHUIIABa CIOCOOHOCTTa MM 3a TaceHe Ha
cuHrneTHus: kuciopon. I[lonnaMuHuTEe, XMIPOKCHKAHEICHUTE KHCETUHH U (DeHUIamMuauTe ce
BKJIIOYBAT B CJIOXHATA MpeXa Ha HECH3UMHUTE TaCUTEIN Ha aKTUBHHU KUCIOPOIHH (POpMHU, M MOTaT
Jla UTpasiT BaykKHa poJid B aHTUOKCUAAHTHATA 3allliTa, 0COOEHO B MECTaTa Ha NHTEH3UBHO FeHEpUpaHe

Ha CHHTJIETCH KUCJIOPO/I, KAKBUTO ca (POTOCHHTETUYHUTE IIEHTpOBE [34].

I1. YcroiiuuBo PAa3BUTHEC HA PACTCHUATA YPE€3 HHOBATHBHU TEXHOJIO0I'MA

B ta3u TemaTuka ca BkitoueHu 9 Hayunu tpyza [62, 79, 80, 81, 82, 85, 87, 91, 93].

1. VYcraHoBeHo e, ye KOMOMHaIMATAa YepBEHa-3€J€HA-CHHs CBETIMHA, JocTaBsiHa oT LED
U3TOYHHK, MOA00psiBa (OTOCHHTE3aTa, CKOPOCTTa Ha KapOokcuiupane Ha PyOucko u yctuyHara
POBOJUMOCT TIPU PACTEHHUSI OMaTH, B CPaBHEHHE C TE3W, OTTJICKJAHU MpPHU ITO-CHEProeMKara
¢uyopecuieHTHa cBeTiMHA. OTINIEkKAAHETO HA PACTEHMsTA MPU PEKHUM Ha OCBETSABAaHE C YEPBEHA-
cuass LED cBeriMHa cTuMyiMpa CUHTE3aTa Ha METaOOJUTH C AHTHMOKCHAAHTHA aKTHUBHOCT B
wionoBere [85]. [lonyyeHu ca opUurnHaIHu TaHHU, KOUTO MOKA3BaT Y€ Yype3 MPOMsSHA Ha Ka4eCTBOTO
Ha CBETJIMHATAa MOXE Ja ce MOAu(UIIMpa CHHTE3a HA BTOPUYHU METAOOJIMTH, TPSKO CBBP3aHU C
dboTocuHTE3aTa, KAKBUTO Ca JICTIMBHTE u3omnpeHowau [62]. Taka KOHTpOTBT Ha Ka4eCTBOTO Ha
CBETJIMHATA MOXeE J1a UMa Ba)XKHU MPUIIOXKEHUS 32 MOYJIMPAaHE Ha YCTOMUMBOCTTA HAa PACTCHUATA.

2. 3a mppBH IBT € OLIEHEH KOMOWHUPAHUAT €PEeKT OT MPUIOKEHUETO Ha OMOCTUMYJIAHTH U
CBETJIMHA C PA3IUYHO KAYECTBO BBHPXY MPOPACTBIM OT COsl, BUJ KOWTO C€ KOHCYMHpa HIMPOKO IO
CBETa KaTO U3TOYHHUK Ha OOraTu Ha IPOTEUHU XPaHU U HAITUTKHU. Y CTAHOBEHO €, Y€ MPEABAPUTETHOTO
TpeTUpaHe Ha ceMeHara ¢ mpemnapara ,Kaumu™, Ha OCHOBaTa Ha pPACTUTEIHM NPOTEHHOBU
XUIPOJIN3AaTH, W OTIVIEKJAHETO Ha MPOPACTBIMTE NPU PEXKUM Ha OCBETABAHE YEPBEHA-CHHS
CBETJIMHA, 3HAYMTEIHO TOBHUIIABAT (pu3moNornYHaTa €()EeKTUBHOCT, AHTHOKCHIAHTHHS 3aps Ha
KBJIHOBETE M ChIBPKAHUETO HA MPOTEUHU U BBIVIEXUIPATH. JlaHHUTE NPEJOCTaBAT JOKA3aTelICTBa
3a YCTOMYMB MOAXOJ] 3a MOJIydaBaHE Ha KBJIHOBE C MO-BUCOKA XpAaHUTENIHA CTOMHOCT W pascan ¢

BHCOKa ()OTOCUHTETUYHA aKTUBHOCT [79].



3. OtrnexnaHeTo Ha MKOHOMUUYECKU BaXKHHU KYJTYPH, JOMAaTH U MaHroJiJ (JINCTHO L[BEKJIO), IPU
CBETJIMHA C ONpEAETCH CIEKTPAJCH CBhCTaB 3HAYMTEIHO HaMallsiBa HETaTWBHUS e(eKkT oT
00IbUBAHETO HA ceMeHa ¢ Honmsupaum asueHns (**Ca - 25 Gy, '2C u 3°Ti #ionu - 10 Gy). Pactenus
JIOMaTH, OTIIEAaHH TPU YEepPBEHA-CHHS CBETJIMHA, M PACTEHUS MAHTOJIJ MPU YEPBEH-3€JICH-CHH
CBETIIMHEH PEXHUM, ca C MOoA0OpeHH MOpP(GOJOTHYHU M (PYHKIMOHAIHU XapaKTEPUCTUKU U
ChIbpXKaHWE Ha OMOJOTMYHO-aKTHBHH BemlecTBa. [lo-moOpara doTocuHTeTHYHA €(hEeKTUBHOCT €
CBBbp3aHa ¢ MPOMEHHU B yCTUYHATa U Me30(UTHA TPOBOAUMOCT, KaKTO U C KOJIMYECTBOTO Ha PyOucko.
To3u pe3ynraT qonpuHacs 3a pa3paboTBaHETO HA MOIXO SN IPOTOKOIH 32 OTIJICKIaHE Ha 31PaBH,
Ooratu Ha IICHHH 32 JIMeTaTa Ha YOBEKa PACTeHUs B KOHTPOJIMPAHA €KOJIOTUYHA CHCTEMA HE CaMO Ha
3emsta, HO B B Kocmoca [81, 87].

4. 3ambpBH IBT € MOKA3aHO, Y€ IUCTHOTO MPUIIOKEHUE HA €THOCTEHHU BhIVIEPOIHU HAHOTPHOU
(SWCNT) BbpXy HHTAaKTHH TPaxOBH pacTEeHUss TMpoMeHs Mopdoiorusra Ha JHCTaTa,
YITPAaCTPYKTypaTa Ha XJIOPOIIACTUTE, (YHKIIMOHATHATA AKTUBHOCT HAa ()OTOCUHTETUYHHUS arapar, u
MpeAN3BUKBA CTPYKTYPHO pPEMOJICNIMpaHe Ha TUiIaKougHaTa MmemOpanHa cuctema [80]. IlpencraBenun
ca OpUTHMHAJIHH JI0Ka3aTeJICTBA 3a €JEKTPOHEH TpaHchep MeXTy (POTOCHHTETUYHATA €JIEKTPOHHO-
TpPaHCIIOPTHA BepHra (Ha HUBOTO Ha KpalHHWTEe akuenTopu Ha ¢gorocucreMa | U MmIacTOXUHOHOBHUS
nyn) u SWCNT in vivo [82].

5. TperupaHeTro Ha rpaxoBH CEMEHA C €IHOCTEHHU BBIJIEPOAHH HAHOTPBHOU, AUCIEPIUPAHU B
pastBop Ha nosuMepa Pluronic P85 (o603nauenu karo P85-SWCNT) mo T.H. mponieaypa ,,ipaiMuHT
e Oe3omacHO 3a pacTeHMATa, Thi KaTO HE HapyllaBa MOKBIBAHETO HA CEMEHaTa, pPa3BUTHETO Ha
pacTeHusiTa, aHATOMHATA Ha JIMCTaTa, HATPYIIBAHETO Ha OMomMaca U POTOCHHTETUYHATA aKTUBHOCT U
JIOPM yBEJNIWYaBa KOJMYECTBOTO Ha (POTOXMMHYHO aKTHBHUTE ILEHTpoBe Ha (oTtocucrema Il B
3aBUCUMOCT OT TpwiIoxeHaTa KoHieHTparus. Camo konneHrtparmusara ot 300 mg/L oka3Ba
HEOJIaronpusITHO BB3JCHCTBHE BBPXY TE3M MapaMeTpH. Y CTAaHOBEHO € obOade, ye mommepbT P8S,
MPUIIOKEH CaMOCTOSITENTHO, TPOSIBABA PElvlla HETaTUBHU €(PEKTH BBPXY pacTeka Ha pacTCHHSTA
(IBJDKMHA HA KOPEHWTE, aHATOMHUS Ha JIUCTara, HaTpylBaHe Ha OMoMaca W CIIOCOOHOCT 3a
¢doro3zanmTa), Hali-BEPOSATHO CBBP3aHH C HEOJIATOMIPHUSITHOTO B3aUMO/ICHCTBHE Ha yHUMepHTEe Ha P85
¢ pactutenHute memOpanu [91].

6. 3a mppBU BT Ca MPEICTABEHU EKCIIEPHUMEHTATHHU JaHHU 3a edekTa OT 00padoTBaHETO Ha
IPaXOBU CEMEHA ChC CTAOWIM3MpPAHH HAHOMHIIETH, ChCTABEHH OT OMOCHBMECTHUMHS TPUOJIOKOB
korniosmmmep Pluronic P85 (SPM). PesynraruTe mnokasBar, 4Ye HW3MOJI3BAHUTE HAaHOMaTepHAIIU
IIPOHUKBAT Npe3 OOBMBKAaTa Ha CEeMEHaTa, KJIEThUHUTE CTEHHM HAa PACTEHUATA M OKa3BaT KaKTO
KpPaTKOCPOUYHH (10 BpeMe Ha MOKBJIBAHETO) TaKa U IBJITOCPOUHHU e(heKTH (B Ipoleca Ha pacTeka u
Pa3BUTHETO HAa PACTEHUTA), KOUTO €(hEeKTH ca KOHIECHTPAIIMOHHO 3aBHCcUMU. [lonoxurenen epext

BBPXY MNOKBJIBAHCTO HA CEMCHATA U PA3BUTUCTO HA PACTCHUATA € YCTAHOBCH ITPU KOHLCHTPAILUA 0.2
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g L', a orpunarenen - mpu 10-30 g L. ITonyuennte pesynratu mokassaT uye ONTHMAlHATA
konuentpanus ot 0.2 g (SPM) L Moxe 1a 6bae M3M0/13BaHa 3a MO-HATATBIIHO pa3pabOTBaHe Ha
crabmwmm3upanu Pluronic P85 manomwuienu, ,,HaToBapeHH' ¢ BeEIIECTBa, MOJE3HHW 3a pacTeka Ha
pacTeHHsATa U TAXHATa IUIACTUYHOCT IO OTHOLIEHHWE Ha aJanTalusTa UM KbM HeOJaronpusiTHU

¢axTopu Ha okonHaTa cpena [93].

III. Meroau4HU NPUHOCH

[Tpunocurte ce 6a3upat Ha 2 HayuHu Tpyna [20, 30].

1. Pas3paboreH e MeTOX 3a M3MEPBaHE HA MUTOXOHAPUAITHOTO JHIIIAHE Ha CBETIIO. M3nmon3Baiiku
TO3HM METO/I € YCTAaHOBEHO, Y€ MHOTO MaJIko kKosindecTBO CO2 ce 0cBOOOKJaBa OT JIMCTa Ha [TapeBUIIa,
JIOPH KOTaTo T€ ca MOJUI0KEHN Ha CHIIHH CTPECOBH BB3ICHCTBHS (COJIEBU CTPEC M BOACH NEPHIINT).
CO2 ce oTaenst caMo KOraTto CKOpocTTa Ha (JOTOCHHTE3aTa € HICKA MOopaan JIMMUTHPAIIA CBETIHMHHA
WHTEH3UBHOCT WM TIPH JIUCTA, M3JI0KEHU Ha TOIUMHEH ctpec. ['omsima act ot CO2, oOpa3yBaH B
npoiieca Ha MHUTOXOHIPHATHOTO AWINAHe, ce peduKcupa B Me30(uia, Korato (OTOCHHTE3aTa €
BUCOKa, TaKa Y€ MHUTOXOHAPHATHOTO JHIIaHE MOXeE Ja ObJe MHXHMOMpPAHO caMO B YCIIOBHSATA Ha
CTpec, B CiTydas - CriieH BojieH aedumut [20].

2. TlpunokeH € OpUrMHAJIEH MOAXO0J 3a JOKAJIU3UpaHO oOraszsiBaHe ¢ 030H, KOWTO IMO3BOJISBA
JMCTa OT €THO PAaCTeHHE Ja ObJAaT MOJUIOKEHU Ha Pa3iIUuHU 103U 030H. C M3MOJI3BAHETO HA TO3H
METOJI C€ CIIMMUHUPAT Bh3MOXHUTE €PEKTU Ha JAPYTH (HaKTOPH, Pa3IHMYHH OT TE3H HAa 030HA, KATO
TeHETUYHU PA3NIN4Msi, METEOPOJIOTHYHH (PaKTOpH U e(EeKTH Ha MMOYBEHUTE ycioBus. V3cienBanu ca
bu3noIOrMUHITE IPOMEHH B JIMCTaTa Ha JBa abpBecHH Buaa Quercus ilex (L.) u Quercus pubescens
(L.), mognmosxenu Ha Bucoku (oxoino 300 ppb), cpeauu (oxono 200 ppb) 1 6IU3KHU 10 TUKOBUTE 03U
B okoiiHaTa cpena (oxono 100 ppb). IMomydenu ca mokaszarenctsa, ye Q. ilex m Q. pubescens ca
YCTOMYMBU Ha O30HOB CTPEC, T.€. HETATHBHUTE MPOMEHH BHB (DOTOCHHTETHYHHUTE TOKA3aTENN Ca
BPEMEHHH M BB3CTAHOBSIBAHETO € OBp30. BBIIPEKH ue TpEeTHpaHETO C BHCOKU J03UM O30H BOJAU JI0
3aTBapsiHE HA YCTHIIATA W TOCIEABAIO0 HAaMalsBaHe Ha (OTOCHHTE3aTa, HE OeClle yCTaHOBEH
auMUTHpan] GorocuHTe3Ta ePekT oT HUCKM HuBa Ha CO2, a uMeHHO KoHIeHTpanuara Ha CO2 B
MEXIYKJIETHYHUTE MPOCTPAHCTBA M B XJIOPOIUIACTUTE OCTaBa HEMPOMEHEHA B MPOABIDKCHHE Ha
nenust ekcrepuMeHT. He ca ycraHoBeHM W (QOTOXMMHYHH yBpekaaHus B juctara Ha Q. llex, a
doroxumuunutre npomenu npu Q. pubescens ca nesnaumtennu. HapacTBaHero B HuBaTta Ha
BOJIOPOJICH MEPOKCHI M JIMOUIHO TNEepOKCHAUpaHe Oelle OrpaHH4YeHO camMO B HA4yaJloTO Ha
TPETUPAHETO C BICOKA /1032 030H M OeIlle MOCIEABAHO OT YBEIMYaBaHe Ha H30MIPEHOBATa EMHUCHS OT

nuctara Ha Q. pubescens. TIpeamnonoxkeHo e, Yye MOBUIIEHOTO 0Opa3yBaHe Ha M3OIMpPEH cromara 3a
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“raceHeTo’” Ha aKTUBHH KHCJIOPOAHU (POPMHU M HOPMAJIN3UPA ChCTOSHUETO HA MEMOPAHUTE B JIUCTA,

BB3CTAHOBSIBAIIM CE OT 030HOB cTpec [30].

CopaBka 3a Opost uurapanusi, kbM 27.04.2024, nHa myOnuKanuuTe Bb3 OCHOBAa Ha KOUTO ca

dbopMyTupaH OCHOBHUTE HayYHHU MPUHOCH.
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