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OLEHKA MOP®OJOI'MYECKHUX, CIIEKTPAJIbHBIX
N ®JYOPECHEHTHBIX ITOKA3ATEIIEN ¥ OBPA3LOB KPECC-CAJIATA
(Lepidium sativum L.), BBIPAIIIEHHBIX B PA3JINYAIOIIINXCA
YCIIOBUAX

E.M. B3EPUHA¥, 10.B. YECHOKOB

Kpecc-canart (Lepidium sativum L.) — nepcnekTHBHasi, CKOpOcnenasi, 0T3bIBUMBAs KYJbTYpa,
NpeaCTaBISIONAs UHTepec AJIsl YCIOBHiA CBETOKYJIbTYpPbI. JInarHocTuka (u3u0JI0rHYecKoro cTaryca ciy-
KUT BaxKHeilleid COCTABAAOMICH NMPU BbIPAIUMBAHUM PACTEHWI B MOJIEBbIX, KOHTPOJUPYEMbIX U CTPOro
KOHTPOJMpPYeMbIX ycaoBusX. Cpeau MeTOI0B HEMHBA3WBHOTO KOHTPOJS (DU3HOJIOTHYECKOTO COCTOSIHHS
PACTEHWIi Il PEryaMpyeMbIX arpo3kocucTeM Hambosee 3¢¢eKTHBHBI M IMHPOKO NMPUMEHSIOTCH METOJ
CNEKTPAJIbHOTO AHAJIN3A JIMCTOBBIX IIACTUHOK U (hiryopecueHTHbIii MeToa. B HacTosmeii padore Ha oc-
HOBAHMM MPOBEJEHHBIX IKCHEPUMEHTOB BIEPBbIE YCTAHOBJIEHbI KOPpeasuuu MopdoornyecKux nokasa-
Teneil 00pasloB Kpecc-canaTa ¢ Pa3jidYHbIMM ONTHYECKHMMH HHAEKCAMH B YCJOBHAX CBETOKYJbTYPBI,
TEIUTMIBI U OTKPbITOro rpyHta. Llenp mccienoBanns — W3YYATh BIMSHAE YCJIOBHil BbIPAIIMBAHUS HA
Mop¢oJIorHIecKHe MPU3HAKH M ONTHYECKHE MOKA3aTeJM JUCTOBbIX IJIACTHHOK ((hayopecueHuus XJopo-
¢unna U cnekTpbl 0TpaxkeHus) 00pa3oB Kpecc-canara u3 Kouiekiuun BUP u ycTtanoBuTh Koppesiuuu
MopdoIorHIecKnX MoKasaTeeil ¢ pa3IMYHbIMA ONTHYECKHMH HHIEKCAMH, A TAKIKE BHISIBUTb BHICOKONPO-
JIYKTHBHbIE, MePCIEKTHBHbIE 00pPa31ibl, MPEACTABIISAIONINE HHTEPEC /LIS BLIDALIMBAHUS B YCJIOBUAX CBETO-
KyJbTypbl. O0bekTamMu HccieloBaHus Obu 17 00pa3suoB Kpecc-cajata pa3jiMyHOrO MPOMCXOXKIEHUS,
noJy4yennbie u3 Koutekuun OI'BHY ®UII BeepoccuiicKuii HHCTUTYT T€HETHYECKHX PECYPCOB PACTEHHIA
umenn H./. BasunoBa (BUP). Bereranmonnsie OmbITHI B CTPOr0 KOHTPOJMPYEMBIX YCJIOBHSX CBETO-
KYJbTYpPbI poBoud Ha arpodouonourone ®T'BHY Arpodusmueckoro HUU (ADPUN) (r. Cankr-Ilerep-
oypr) B 2024 rony. PacteHusi BbIpALIMBAJIM METOIOM NMPOTOYHOMH rMAPOnoHUKU npu ¢otonepuoae 12, 14
u 16 4. PacTenns BbipamuBajId B rOpIKax AJs cajaTtHoil JuHuu oobemoMm 0,1 1. Mopdoornueckoe
onucaHue MPOBOAWIHM B (ha3y TEXHHYECKOU cnejocTn Ha 26-29-e cyT oT moceBa. BereranuoHHbie ONbITHI
B NOJMKapOoHaTHO# Tenumue Obui nposenensl B Ilymkunckom ¢uauane BUP (r. Cankr-Ilerepoypr) B
BeCeHHHii mepuoj (moces 26 anpesisi) U B OTKpbITOM rpyHTe (moceB 3 uioas) B 2024 rony. Cxema BbIpa-
IMBaHUA ObUIA OIMHAKOBOI KAK B TEIVIMYHBIX, TAK M B MOJEBBIX ycaoBusax — 5x10 cm. Mopdomnornye-
cKoe omucande npoogmian Ha 28-30-e cyr. OnTuyeckne MoOKa3aTes U3MEPSUIM HA JIMCThSX CPEIHEro
spyca pemnpe3eHTATHBHBIX pacTeHHil Kaxkmoro ooOpasma. [lapamerpsl ¢uiyopecueHnmm xmopoduiuia u
CHEKTPbl OTPaXKeHHsl JIMCTbEB PErMCTPUpPOBAIM HA 23-28-e CyT BereTauuu ¢ MOMOIIbI) MHHUATIOPHOW
ONTOBOJIOKOHHOI cCrieKTpoMeTpuyeckoii cuctembl («Ocean Optics», CIIIA) ¥ MMIYJIbCHOTO OPTATHBHOIO
¢ayopumerpa MINI-PAM-II («Heinz Walz GmbH», I'epmanus). OuenuBanu unaekc xaopoguiina
ChIRI, nnaekc cooTHomeHnusi KapoTuHonnos K xjopopmrty SIPI, nokasarenab paccesnus cBeta Rsoo,
cdoroxummyeckuii uaaekc PRI, unnekc orpaxenus anrouuaHoB ARI, mnaekc crapenus PSRI, unmekc
tdeopurnnmzannu NPQI. ITokaszarenn PRI u ARI ucnosnb3oBanu ¢ Moaudukanueidn 1 0003HaYaIM Kak
PRImod ¥ ARImod. MHOeKc peoheTnHM3ammm TaKKe MCIOJIb30BAM ¢ no0aBieHueM KoHctanTbl (C + NPQI;
C = 5) nas ynoocTea unHTepnperanun u najnee ooosnayanmum kak NPQI + c. Takke oneHnBaiu nokasa-
TeJlH, NMOJy4eHHbIe B pe3yabTaTe (hIyopecHeHTHOr0 aHAJIW3a: MAKCHMAJbHBIA KBAHTOBbIA BbIxon ¢oTO-
cucrembl Fv/Fm; adexTuBubiii kBanToBblii Boixoa ¢otocuctemsl Y(II); kBantosbiii Boixong Y(NO);
Y(NPQ), xapakrepu3syomuii peryjupyeMble NOTepd HePruu BO30YKIEHUs 32 CYET JUCCHNALMM Tera.
IToka3ano, yro Mopdosornyeckne NMPU3HAKH, XapaKTepU3yloUIHe MPOAYKTHBHOCTD 3€JIEHHBIX KYJIbTYP
(Macca pacTeHusi, TUAMETP M BBICOTA PO3ETKH, YUCJIO JHCTHEB) 3HAYUTETLHO H3MEHSUINCh Y PA3IHMYHBIX
00pa3noB Kpecc-cajata M MOJ BJIMSHHEM CPelbl BbIPAIIMBAHUSA. B yC/IOBHSX CBETOKYJIBTYpbI ObLIH OT-
MedeHbl (hoTONepHoabl, Hanboee OIAroNPUATHbIE /IS HAPAIMBAHUS 3eJIeHoi Macchl pacTeHuii — 12 u
16 4. Takke npu 0oJiee MpoaoKUTETbHOM (hoTonepuoae 16 4 ObL1 OTMeYeH GoJiee ObICTPBIIi Mepexon K
reHepaTuBHoii (haze, yem npu 0ojiee KOPOTKUX. B pe3ynbraTe cpaBHeHHs C pACTEHHSMH, BbIPAIEHHBIMH
B YCJIOBHSX TEIUTHLBI H OTKPBITOTO IPYHTA, YCTAHOBJIEHO, YTO B YCJIOBUAX CBETOKYJIbTYPBI MPH 0Jaronpu-
ATHBIX (hoTOnEeproaax 00pa3upl JOCTOBEPHO He OTJIMYAIMCH MO MPU3HAKY CPENHSSl MAcca pacTeHusi, ofi-
HAKO HAYaJO0 Mepexofia K LBETEeHHI0 ObLIO OTMEYEHO y 3HAYMTEIbHO MEHbINero 4mcia oopasuos. boib-
MIMHCTBO ONTHYECKHX NMOKa3aTeJieil 3HAYMTENbHO U3MEHSUIMCh MO eiicTBHeM (DaKTOpa «yCJOBHS BbIpa-
MMBAHUSA» B 3aBUCMMOCTH OT HM3yyaeMoro reHotuna. OtmedyeHo nocroBepHoe cHizkenne mnaekca ChIRI
i nokasateid PRImod mpu BbipamuBaHuu o0pa3uoB B MOJIEBbIX YCJIOBHAX M B TeIUIHIE. YCTAHOBJEH
JOCTOBEPHBIiA pocT MHAEKca R800 B ycI0BHSAX arpoOHONONNIoHa, a TaKxkKe JOCTOBEPHBIA POCT MOKA3aTest
SIPI B yc10BUSIX CBETOKY.JIbTYPbI IPU MeHee OjaronpusTHoM ¢oTonepuoae. BoisBieHbl NOCTOSHHbIE TEC-
Hble M CpeJHHe KOppeJsiUOHHbIE CBSI3M MeXay MOpPGoNOornyecKUMU NMPU3HAKAMHU, XapaKTepU3yOLMMHU
NPOAYKTUBHOCTb (AMAMeTpP PO3eTKH, BbICOTa 1 pacTeHus, 4ucjo JUCTbeB, Macca 1 pacrenus), U onTu-
yeckumu nokasarenssMd Rsoo, PRImod, ARImod, Y(NPQ) (» = 0,51...-0,84, p = 0,05). Ilo psaay arpo-
HOMHYECKH IIeHHBIX MPU3HAKOB BbiAeeHbl 00pa3upl K-112 (MectHbiil, Asepdaiimkan) u K-165 (Gar-
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tenkresse, Benbrua) kKak HanOosiee MepCneKTUBHbIE Ui KYJbTHBHPOBAHUS B YCJIOBHSX CBETOKYJbTYPbI H
nanpHeiimeil cesekumu. OTMEYeHO COBMECTHOEe W3MEHeHWe NMpu3Haka Macca 1 pacTeHuss W MHIEKca
PRImod y BbIIe/IEHHBIX TEHOTHIIOB, YTO MO3BOJISIET CIEJATh BHIBOJ O BO3MOXKHOCTH MCHOJIb30BAHHS ON-
THYECKNX MOKAa3aTesieil He TONbKO B KaYyeCTBe WHCTPYMEHTA MOHHTOPHHIA COCTOSIHMSI PACTEHWI W MPo-
THO3a YPOXKasi, HO M B Ka4eCcTBe KpPUTePHs ISl BblIe/IEHHsI MEePCIEKTHBHBIX M BbICOKONPOAYKTHBHBIX 00-
pa3uoB, NpPeICTABIAIOIINX MHTepec i KyJbTHBUPOBAHHSA B YCJOBHSIX CBETOKYJbTYPbl M JajbHeillei
reHeTHKO-(hH3HO0JIOTHYECKOi U CeJEKIMOHHOI padoThl.

Kmouebie cioBa: Lepidium sativum L., Kpecc-canar, CBeTOKYJIbTYpa, OTKPBITBIA IPYHT, Tel-
JIMLA, CHEKTPbl 0TpaxeHus, (ayopecueHuus XJa0poduiia, HeHHBa3UBHbIE METObI.

B coBpeMeHHBIX YCIOBUSX ypOaHM3aLMU M M3MEHEHMST KJIMMaTa pacTeT
MMOTPEOHOCTh B KPYTJIOTOAUYHOM 00eCTICUeHUM HACETICHUS CBEXKEI pacTUTEIHHOM
npoaykuuei. s pelieHus 3TOM 3agauvM HEOOXOMUM KOMIUIEKCHBIN IOAXO/,
COBMEIIAIONINI UCIIOIb30BaHNE MEePEIOBbIX arpOTEXHOJOIMI BhIpallliBaHUS XO-
3IMCTBEHHO 3HAYMMBIX PACTEHUM M WCIOJIB30BAaHUE KYJIBTYP, CITOCOOHBIX MaK-
CHMAaJIbHO pPean30BaTh CBOM IPOMYKIIMOHHBIN MOTEHUIHMAI B Pa3IWYHBIX YCJIO-
Busx (1, 2).

B mepBylo ouepenb MHTepec MPENCTaBISIOT ObICTPOPACTYIIME BbICOKO-
MPOAYKTUBHBIE KYJIbTYPhl, OT3bIBUMBBIE Ha MHTEHCHBHBIC YCJIOBUS BbIpalllviBa-
Hug (3). OnHa U3 Takux KyJbTyp — Kpecc-canat (Lepidium sativum L.). Kak u
MHOTHE IpYIve OBOIIHBIE KYJABTYpPHl poma Brassica, Kpecc-cajaT o0jlagaeT IeH-
HBIM OMOXMMWYECKUM COCTAaBOM — BBICOKMM COAEpKaHUEM BUTAMWHOB, KJIET-
YaTKW U MUHEPAJIOB, OH TaKXXe COAEPXKUT OOJIbIIOE KOJUUYECTBO (heHOJbHBIX CO-
€IMHEHUI U U3BECTeH CBOMMU MPOTUBOBOCHAIUTENbHBIMU, AHTUOKCUAAHTHBIMMU,
UMMYHOMOIyIUpylomuMu cBoiictBamu (1, 4). Kpome Toro, Kpecc-cajaT Xxapak-
TEePU3YETCST MAJIBIM TIEPUOIOM BeTeTallMy M, 61aromapsi CKOPOCTIEIOCTH M pa3HO-
o0pas3uio popM, IPEaCTaBISIeT OCOObIA MHTEPEC ISl BO3AEJIBIBAHUS B YCIOBUSX
CBETOKYJIbTYpPHI (5).

CBeTOKyJIbTypa paCcTeHU B HACTOSIIIEE BpeMsl HAXOIUT BCe OoJibliiee pac-
MpOCTpaHEHUE KakK B chepe MPOU3BOACTBA PACTUTEIbHON MPOAYKIIUM, TaK U TIPU
MPOBEICHUM Hay4YHBIX McciaenoBaHuii (6). MHTeHCHBHAsI CBETOKYJIBTYpa peajiu-
3yeT MOIXOM, OCHOBAHHBI Ha YIOBICTBOPEHUM BCEX OCHOBHBIX MOTPeOHOCTEH
pacTeHusT M UCKITIOUEHNN CTPECCOBBIX (haKTOPOB, BIUSIOIINX HAa POCT U pa3BH-
THE, a TaKKe ITO3BOJISICT OCYIIECTBIISITH TTOMOOpP ONTUMANBHBIX YCIOBUU CpEmb
JUISI KOHKPETHBIX KYJbTYP WX FeHOTUITOB. OJHUM U3 BaxKHbIX 00EKTOB MOI00pa
1 peryJvMpoBaHus CIyXaT MapaMeTpbl CBETOBOI Cpeibl, MOCKOJbKY OHU OIpese-
JISIIOT 3¢ (EKTUBHOCTh (POTOCUMHTE3a, POCT PACTEHUII M KauyeCTBO MOJIyd4aeMO
npoaykiuu. MccinenoBanus BiausHus coctaBa (7, 8) u uHTeHcuBHOCTU (9, 10)
CBeTa Ha TIPOAYKTUBHOCTb M OMOMETPUYECKHE TTOKA3aTed Pa3IMYHBIX KYJIBTYp,
B TOM uuciie kpecc-caiara (11-13), akTMUBHO MpPOBOASITCS B HACTOSIILIEE BpeMs.
OpHako M3y4yeHMe BAMSHMS (oToIeproaa Ha PocT M pa3BUTHE Kpecc-cajaTa B
YCIIOBMSIX CBETOKYJIBTYPBI OCTAeTCs aKTyaJbHOM 3amaveid.

JuarHocTtrka GU3MOJOTMUECKOTO CTaTyca PACTeHUM CIYXKUT HEOTheMJIe-
MOM YacCThIO COBPEMEHHOTO pacTeHMEeBOACTBA. TpamuiIMOHHO (M3MOJIOTHUECKOE
COCTOSTHHE PACTeHUI OICHWBAETCS C TTOMOIIBI0 OMOXMMUWYECKUX aHAJIM30B, YTO
MpeACTaBIsieT cCOO0M TPYIOEMKMI M MPOMOKMTENbHBIN MO BpeMEHM MpoliecC U
COITPOBOXKIAETCS YaCTUYHBIM WIM MOJHBIM pa3pylleHueM o0bekTa. B HacTosee
BpeMsI Bce OOJIBIIYIO TOIMYJISIPHOCTh IMPUOOPETAlOT COBPEMEHHBIE arpodusunye-
CKH€ OINTUYECKHE METOAbl MOHMTOPMHIA, CIIOCOOHBIE 0e3 pa3pylleHHUs pacTU-
TeJILHOTO O0BEKTa PETUCTPUPOBATh adalTAlIMOHHBIE N3MEHEHMS TTPOIIeCcCOB (Po-
TOCHUHTE3a, IPOMCXOSAIINE B KIETKAaX B OTBET Ha M3MEHEHUs YCIOBUI OKpYyXa-
foleii cpenbl. HeMHBa3MBHBIE ONTUYECKUE METOIBI TTO3BOJISTIOT BBISABIATH TIEP-
CTIEKTUBHBIE TEHOTHUITHI, YCTOMYMBBIE K TeM WJIM WHBIM HETaTUBHBIM (baKTOpam
(14), oueHuBaTh BIMSHME Cpelbl BbIpalllMBaHMSI Ha (DU3UOJOTUYECKUI CTaTyC
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pactenuii (15, 16), BbISIBISTh X YTHETEHHOE COCTOSIHME Ha paHHUX cTaausx (17,
18). Cpeau COBpPEMEHHBIX METOJOB HEMHBA3UBHOIO KOHTPOJIS (PU3MOJIOTHYE-
CKOTO COCTOSTHUWSI pACTEHWI IS PeTYJIMPYEeMBIX arpO3KOCHCTeM Hambosee 3¢-
(beXTUBHBI MeTOH CIEKTPaJbHOTO aHaJIM3a JIMCTOBBIX IIACTUHOK M (hIyopec-
LIeHTHbIN MeTon (19).

B Hacrosiueit pabore Ha OCHOBAaHMM MPOBEIEHHBIX 3KCIEPUMEHTOB
BIEPBbIE YCTAHOBJICHBI KOPPEISLMU MOPGHOIOTMYECKUX ToKa3zarejaeil o0pas3ioB
Kpecc-cajiata ¢ pa3JIMYHbIMUA ONTHYECKUMU MHACKCAMU B YCIOBUSX CBETOKYNb-
TYPHI, TETUIMIIEI M OTKPBITOTO TPYHTA.

Lenp mnccnemoBaHnsT — W3YYUTh BIWSIHUE YCIOBUM BBIpAIIMBAaHUS Ha
Mopdoornyeckre MpU3HAKW M ONTUYECKUE TOKA3aTe N JINCTOBBIX TJIACTUHOK
(dbnyopecueHuus xjiopoduiaa U CIEKTpbl OTpaXkeHUsI) oOpa3loB Kpecc-cajaTa
u3 Kojutekiu BHUP u yctaHOBUTBH KOppessiiiuu MOphOJ0oTMYecKrX IToKa3areaei
C Pa3IMYHbIMUA ONTUYECKUMU MHAEKCAMU, a TAKXKE BBISIBUTh BHICOKOITPOIYKTHB-
HBIE, TTePCIIeKTUBHBIE 00pa3Iibl, TIPEACTABISIONINE MHTePEC 151 BHIPAIIMBAHUS B
YCIIOBUSIX CBETOKYJIBTYPHI.

Memoouxa. ObbeKTaMU UCCIeaoBaHusI ObUTH 17 0Opa3IoB Kpecc-cajaTta
Pa3IMIHOTO TPOUCXOXACHUS, MojydyeHHbIe 13 Koutekiuu PI'BHY ®UILL Bce-
POCCUMCKUIT MHCTUTYT TeHETUIECKUX pecypcoB pacteHuit mvmenn H.MU. BaBumosa
(BUP): k-1 (Garten kress, I'epmanus), k-27 (Fine curled, Kanaga), k-41 (Broad
leaf, Kanana), k-42 (Y3koaucthseiii 3, Poccust), k-48 (0e3 Ha3BaHuUs, A3epoali-
IKaH), K-63 (6e3 HasBaHuUA, [py3us), k-66 (6e3 Ha3BaHMsI, AdraHucraH), K-78
(MectHniii, Poccust), k-79 (Mecthuiil, Poccust), k-85 (Cresson aienois, ®paH-
uus), k-91 (6e3 HazBaHus, MpaHn), k-97 (MecTtHbiit, ApmeHus), k-112 (Mect-
HBII, A3epOaiimxkaH), K-118 (6e3 Ha3BaHus, Ilakucran), k-127 (MecTtHbIi, A3ep-
Gaimxan), k-165 (Gartenkresse, benbrus), k-185 (Almindelig, Jlanus).

BererarmmoHHABIE OMBITH B CTPOTO KOHTPOJIMPYEMBIX YCIOBHUSAX CBETOKYITb-
TYpsI TIpoBoaYUIA Ha arpoomononurone @®I'BHY Arpodusmueckoro HUN (ADN)
(r. Cankrt-IletepOypr) B 2024 romy. PacTteHust BeipaluuBaiyd METOIOM ITPOTOYHOM
TUAPOITOHUKH Tipu ¢ortorepuone 12, 14 u 16 4. B KayecTBe MCTOYHUKA CBETa
HCIIOJIb30BaJIM Ta30paspsiiHble 3epKaIM3MpOBaHHbIe HaTpueBble gamibl JIHa3-
400 (OO0 «Pedake», Poccus), odnydeHHoCTh B o6act AP — 75-80 Br/m2.
Cy0GcTpaToM ciiykuJi TpyHT Ha ocHoBe Topda Arpodant-C (OO0 «ITunacTpym»,
Poccus). ng mpoTOYHOW TUAPOMOHUKM MCIIOJb30BAIU MOAU(DUIMPOBAHHBIN
pactBop Knoma crnenytomero coctasa: Ca(NO3)2 — 0,94 v/m, KNO3 — 0,23 r/m,
KH2PO4 — 0,25 r/n, MgS0O4 — 0,25 r/n, MgCla — 0,17 r/n, CH4N20 — 0,05 r/7,
Fe(NH4)3(Ce¢H507)2 — 0,0087 r/a1, H3BO3 — 0,0029 r/a, MnSO4-5H20 —
0,0019 r/a, ZnSO4 - 7H20 — 0,0002 r/n, CuSO4 - 5H20 — 0,0002 r/n. PacteHust
BbIpallMBAJIM B FOpIIKaX IJIs1 caJaTHON JMHUM oobemMoM 0,1 J1, B KaXXablil Bbica-
>XuBaiu 1o 10 pacTeHUil ¢ faJbHEHRIIMM NTpopekKMBaHUEM 10 4 pacTeHUId Ha rop-
1IOK B a3y 1-ro Hacrosiero aucta. IIoBTOPHOCTh ONBITa TpeXKpaTHasi, 00beM
aHaJIM3UpyeMOil BbIOOPKM — 16 pacTeHMil Kaxmoro obpasua. Mopdoaoruue-
CKO€ OIMCaHWE TTPOBOIMIN B (pa3y TEXHUYECKOM cIrelocTy Ha 26-29-e cyT oT 1mo-
ceBa B cootrBeTcTBUM ¢ MetomnKamu PI'BY «I'occoptkommccum» RTG/02485/1;
RTG/01/3 (Metoauku ucnbeiTanuii Ha OOC).

BereraiimoHHbIe OMBITH B MOJMKApOOHATHOM TETUIMLIE ObLIM MPOBEACHBI
B Ilymkunckom ¢unuane BUP (r. Cankr-IletepOypr) B BeceHHU Tiepuon (Io-
ceB 26 ampesisi) U B OTKPBITOM TpyHTe (moceB 3 mionst) B 2024 rogy. CxeMa BbI-
palnyBaHus Oblla OOWHAKOBOI KaK B TEIUIMYHBIX, TAK M B ITOJEBBIX YCIIOBMSIX:
5%10 cM, IOBTOPHOCTb TpexKpaTHasi, 00beM BbIOOPKU — 20 pacTeHUiIl KaXIOoro
ob6pasua. Mopdosnornueckoe onvcaHue npoBoawin Ha 28-30-e cyt (Metoauku
ucnbiTanuit Ha OOC).

Onruyeckue MmoKaszaTead U3MEpsUIM Ha JIMCThSIX CPEIHEro sipyca pernpe-
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3€HTAaTUBHBIX pacTeHUI Kaxnoro odpasua. IlapameTpsl (ayopecLeHIIuN XJI0pO-
(usina U cnekTpbl OTpakKeHUs JIMCTbEB PETUCTPUPOBAIN Mepen yoopkoii, Ha 23-
28-e CyT BereTallnu, C IOMOIIbI0O MUHUATIOPHOM ONTOBOJIOKOHHON CITEKTPOMET-
puueckoit cuctembl («Ocean Optics», CIIIA) u UMNYIbCHOTO TTOPTaTUBHOTO (DJTy-
opumetpa MINI-PAM-II («Heinz Walz GmbH», I'epmanus). g Kaxaoro o6-
pasiia ObUIO 3aperMCTPUPOBAHO HE MeHee 15 CIeKTPOB OTpakKeHUs JMCTOBBIX
MJIACTUHOK U 5 U3MepeHUi MHAYKINU (payopecueHIun xaopoduiia a. Crek-
TpajJbHbIe MHIAEKCHI PACCUUTBHIBAIM C MCIOJIb30BaHUEM IporpaMMbl Microsoft
Excel, mapameTpsl (yopecueHIMN XxjJIopoduiuia a — aBTOMaTUYECKHU, IIpU
nomoliu nporpammHoro obecrneueHusi WinControl-3 («Heinz Walz GmbH»,
I'epmaHus).

OLeHUBaIM CIenyolIMe M0Ka3aTeau, MoJIydYeHHbIEe MO pe3yabTaTaM KOH-
TaKTHOM criekTpockonuu: nHaekc xjaopodusuia ChIRI (chlorophyll index), TecHo
CBSI3aHHBIN C comepKaHMEeM 3eJIEHbIX MUIMEHTOB M XapaKTepU3YIOLIMH eMKOCThb
(boTOoCHMHTETMYECKOTO aImapara; MHASKC COOTHOIIEHHMSI KapOTUHOUAOB K XJIOPO-
¢unny SIPI (structural independent pigment index), 4yBCTBUTEIbHBIA K TIWT-
MEHTHBIM M3MEHEHUSIM, TIPOUCXOISAIINM B JIMCTE TIPU CTpecce; IoKa3aTeb pac-
cesitHust cBeta Rsgoo (rme 800 — mavHa BOJHBI, HM), 3aBUCSIIMIA OT BHYTpEHHEH
CTPYKTYpPBI JIMCTA, BBIPAKAIOIIMI OTHOIICHME TUIOIIAAN ITOBEPXHOCTH MeE30-
dwwta kK mwromanu aucta; ¢oroxumuueckuin mHaekc PRI (photochemical
reflectance index); nnmexkc orpaxxenust antouraHoB ARI (anthocyanin reflectance
index), TecHO CBsI3aHHBIN C WX coaepxaHueMm; uHaekc crapeHust PSRI (plant
senescence reflectance index), xapakTepU3yIOILIUII COOTHOIIEHHUS KOJUYECTBa
KapOTUHOUIOB K Xiopodwmly; uHaekc ¢eoputunmzauun NPQI (normalized
phaeophytinization index), orpaxatomuii nerpaganuio xaopodwmuia (20-24). Io-
kazateau PRI u ARI ucnons3zoBanu ¢ mogudukanueit [(C1-PRI) - C2; C1 = 0,1;
C2=10u C + ARI; C = 0,9] u obo3Hayanu cooTBeTCTBeHHO KaK PRImod m
ARImod. MHIOeKC (peodeTHU3aIMM TakKe MCIONb30Baln C J100aBjleHeM KOH-
crantol (C + NPQI; C = 5) s ynobcTBa MHTepIpeTallMy U Jajee 0003HavYaIu
kak NPQI + c. Takke oueHMBaNIuM Mokas3aTen, NoJdydeHHbIe B pe3ysbrare ¢Jy-
OPECLIEHTHOTO aHaJIN3a: MaKCUMAJIbHbIM KBAHTOBBIN BhIXOH (poTocucteMbl Fv/Fm;
s ¢eKTUBHBIN KBaHTOBBIN BbIxo# orocucteMbl Y (I1); kBanToBhIi Beixoa Y(NO),
MIPEACTABISIIONINI HEepeTyInupyeMble TOTEPH SHEPTUM BO3OYXKIACHUS, BKIIIOYAS
paccessHue Teruia M (pIyOpeCLiEeHTHOe M3IydyeHMe, KBaHTOBBIM Bhuixod Y(NPQ),
XapaKTepU3YIOLINI peryaIupyeMble TTOTepH SHEPTUM BO3OYXKICHMS 3a CUET ITHC-
cunauuu teria (25-27).

CratucTuyeckylo 00pabOTKYy AAHHBIX BBIMOJHSUIM C IOMOILBIO MPO-
rpammbl STATISTICA v.10.0 («StatSoft, Inc.», CILA). Onpenensinu cpemaHee
3HaUeHUe Kaxaoro mokasatensi (M), ctaHaapTHYO oluOKy cpeaHero (XSEM),
HCP npu 5 % ypoBHe 3HaUMMOCTU, KO3G(PUILIMEHTH Bapualliy 3HAYEHUI ITOKa-
3aTesieid M MPU3HAKOB, KOIGMGUIIMEHTHl KOPPEISIIMU M3ydyaeMbIX MoKasaTenei,
MPOBOIWIN AMCIIEpCUOHHBIN aHanu3 (ANOVA). Custy (pakTOpHOTrO BIMSHMS 12
1151 GaKTOPOB «I€HOTHUIT» U «YCJOBUS BhIpALIMBAHUST» ONPENEsIsid B MPOLEHTAX
KaK OTHOIIIEHWE COOTBETCTBYIOIIEH CYMMBI KBaIpaTOB OTKIIOHCHWI M3y4aeMBIX
rokazaTeJieil OT UX CpeAHUX 3HAYeHMH K o01ieil cymMe KBaapaTtoB. CyllecTBeH-
HOCTh Pa3W4nii MeXOy BapHMaHTaMH OLICHWBAJIM IO TTOKA3aTei0 HauMeHbIIeH
CYLLIECTBEHHOMN Pa3HMUIIBI.

Pesyasvmamer. U3MeHUMBOCTb IPU3HAKOB XapaKTepr3yeT HOPMY PeakUuu
BMIIa Ha BO3JAEWCTBUSI (bakTOpOB cpenbl. Haubonaee 3HaAUYMMBIMM KOJMYECTBEH-
HBIMM TIpU3HAKaMM, OIMPEIECISIONIMMUA 1LIEHHOCTb 3€JIEHHON MPOMyKLIUU, IS
MHOTHX OBOILHBIX KYJBTYP CIYyXaT Macca pacTeHHUs, YMCJIO JIMCTbEB, pa3Mepbl
bopmupyeMoii IMCTOBOI po3eTKU. MBI pacCMOTpeIN TMHAMUKY M3MEHEHUS He-
KOTOPBIX MOP(MOJIOTUYECKHUX TMPU3HAKOB IJII MCCIEAYEMBIX 00pa3lioB Kpecc-
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cajlaTa B 3aBUCMMOCTHU OT YCJIOBUM BblpaliMBaHus (Tabdsu. 1).

1. Mopdonornyeckne nokasarein oopasuos kpecc-canara (Lepidium sativum L.) B
3aBHCHMOCTH OT ycJioBmii BbipamuBanusg (n = 17, MESEM)

VYci10BUs BBIpALIMBAHMS
IIpusnak CBETOKYJIBTYpa . HCPos
Da | 144 164 TEIUIMLA | OTKPBITHIA TPYHT
JnameTp po3eTKu, cM 11,66%0,36 11,18£0,40 11,75%£0,31 10,40%0,49 10,71£0,39 1,217
Cv, % 12,94 15,09 11,13 19,82 15,35
Beicota 1 pacrenusi, cm 12,85+0,57 11,63£0,37 13,06+0,40 17,53%£0,98 15,94+0,69 1,96
Cv, % 18,88 13,60 12,94 23,60 18,33
Yucnao TUCcTbeB, 1LIT. 8,88+0,20 9,05+0,14  9,30+0,18 10,88+0,27 7,42+0,33 0,72
Cv, % 9,48 6,77 8,21 10,52 18,69
Macca | pacreHus, r 3,6410,45 2,51+0,17  3,81+0,28  2,98+0,27 3,69+0,33 0,97
Cv, % 52,65* 28,41 30,97 18,33 37,92

IMMpumeuanue. BTabnuie npeacraBieHbl CpeHUE 3HAYEHUSI TI0O COBOKYITHOCTH 006pa3iioB (17 obpasios). st
Kaxmoro obpasiia Opaiu cpeiHee U3 16 U3MepeHHii B Clydyae CTPOrOKOHTPOIMPYEMBIX YCIOBUIM CBETOKYJIBTYPHI 1
cpentee u3 20 UBMEPEHUIT — B CITydae TOJIEBBIX YCIOBHIA M TETIULIBL. 3BE3M0YKON OTMEUYEHBI BEIMYMHBI KO3 dhu-
uMeHTa Bapuauuu Cv, TpeBbIILIAOLIMEe KPUTHUECKUIT YpOBeHb 33 %. BereTalMoHHbIE OMBITHI B CTPOTO KOHTPOJIM-
PYEMBIX YCIIOBUSIX CBETOKYJIBTYPHI MpoBoauin Ha arpoouornonurone ®TBHY Arpodusnueckoro HUUN (r. Cankr-
IMetepOypr) B 2024 romy. BereTaliMoHHbIE OMBITHI B MOJIMKAPOOHATHOM TEIUTHIIE ObUIM MPOBeAeHbI B [TyIIKMHCKOM
dwmane BUP (r. Cankr-IlerepOypr) B BeceHHMiT mmepuon (moceB 26 ampens) U B OTKPBITOM TpyHTE (MOCeB 3
uionsi) B 2024 rony.

B cTporo KoHTpoJupyeMbIX YCIOBUSIX CBETOKYJBTYPhI MpU (poTorepuo-
nax 12 u 16 4 peanu3anys NpoayKIIMOHHOTO MOTeHIIMAalIa 00pas3lioB Kpecc-caiara
MHpoUCXOAuJIa Haubojee IOJHO: ObLIM OTMEUYEHBl JOCTOBEPHO 00Jiee BLICOKME
3Ha4YeHMST Macchl, yem npu oronepuoae 14 4 (va 1,13 r u 1,30 r, HCPo5 = 0,98),
a TaKkKe YBEJIMYEHUE TUaMeTpa PO3ETKU M BBICOTHI PACTCHUS B BUIE TCHACHIIVN.
Takass HeogHO3HAYHAs peaKUMs Ha MPOIOJIKUTEILHOCTh CBETOBOTO JTHS MOXET
OBITh OOBSICHEHA 3HAYMTENBHON M3MEHYMBOCTBIO COBOKYITHOCTH OOpa3IoB IO
YKa3aHHbIM MPU3HAKAM U UHIUBUAYAIbHOCTBIO PEaKLUM OTACJIbHBIX F€HOTUIIOB
Ha OoJjiee KOpOTKMI M Oojiee IIUHHBIN (oTronepuon. Haubonblinas n3aMeHYU-
BOCTb HabIoAanach y npu3Haka Macca 1 pacteHus: koagduuueHt Bapuaunu Cv
cocraBwI ot 18,33 mo 52,65 % B 3aBUCMMOCTU OT YCIIOBUIA BBIpalllMBAHUSI.

Bricokast M3MeHYMBOCTH T€HOTHITOB Kpecc-cajata 10 MHOTHM XO3Sii-
CTBEHHO LIEHHBIM MpPU3HAKaM yxXe Oblia oTMeueHa paHee (5). B ucciaenopanusx,
MTOCBSIIIIEHHBIX PETYJIMPOBAHMUIO CBETOBBIX YCIOBUIA, HEPEIKO OTMEYAIOT 3HAUM-
TeJbHOE BAMsSHME doToreproaa Ha Mopdooruyeckre MprM3HakKu IPYruX Ipea-
CTaBUTEJIEH KalyCTHBIX. TaK, KOPOTKUI CBETOBOI J€Hb IOJOXUTEILHO BIMSUT Ha
IUTOIIAAb JIUCTBEB TOPYMIIBI, a 0oJiee TIPOIOJIKTEIBHEIN TTPUBOAMI K YIJIMHHE-
HuUIO ctebeit (28). bonee koporkuii hoTornepuoa NPpUBOAWI K YBEJIMUSHUIO TIJI0-
LAY JIMUCTbEB U BBICOTHI PACTEHMI y PYKOJIbI TPU OMHOBPEMEHHOM pEryJMpoBa-
HUU IPYTUX CBETOBBIX YCIOBUM — CIIEKTPAJIbHOTO COCTaBa WU MHTEHCHUBHOCTHU
cBeTa (9).

B ycnoBuax Termumel pacTeHUs (OPMUPOBATN PO3CTKY C TOCTOBEPHO
MEHBLIUM IMAMETPOM OTHOCUTEJIbHO PACTEHUIA, BHIPALLIEHHBIX B YCIOBUSIX CBE-
TOKYJILTYPBI TIpU 00Jiee G1aronpusaTHBIX dortorepronax 12 v 16 4 (Ha 1,23 cM u
1,35 cm, HCPo5 = 1,19). BricoTa pacTeHMil M UYKCIO JUCThEB TaKXKe ObLIU
OoJibllle, YeM MPU BCeX APYTUX YCIOBUSX BBIpAIIMBAHMS, OMHAKO CPEIHSIS Macca
pacTeHMsT JOCTOBEPHO HE OTIMYAJIaCh.

B moeBEIX yCIOBMAX Macca pacTeHWi ObUTa cpaBHMMA C MOKa3aTesieM Y
pacTeHUl, BbIpAlLlEHHBIX MPU OJaronpusTHhIX (oToreproaax B YCIOBUSIX CBETO-
KYJBTYPhl M B TEIJIMLIEC, HO 3HAUMTEIbHO BbILIE, YEM MPU MeHee 0J1arorpusiTHOM
doronepuone 14 u (Ha 1,18 r, HCPos5 = 0,98), npu 3TOM 4YUCIO JUCThEB OKa3a-
JIOCh MEHBIINM T10 CPaBHEHMIO C OCTAJIbHBIMU YCIOBUSIMU. B yCIOBUSX TEIIULIBI
1 0COOEHHO OTKPBITOTO TPYHTA MTPOMCXOIMIIO HapalllMBaHWe MAcChl 3a CUET 3Ha-
YUTEJIbHO 0oJiee paHHEro repexoia K cTe0JeBaHUI0 y OOJIbIIMHCTBA T€HOTUIIOB.
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B yciOBHMAX TENIWIIBI M OTKPHITOTO I'PyHTa K OKOHUYAHUIO BereTalluM Hadajo
crebieBaHns ObUTO oTMeueHO y 15 n3 17 obpasuos (88 % o06pa3ioB), B TO BpeMst
KakK B YCJIOBUSIX CBETOKYJIBTYphl — y 5 13 17 obpasuos (29 %) npu doronepuomax
12u 14 4, uy 8 u3 17 obpasuos (47 %) npu doronepuone 16 4.

15T OLIEeHKM BIUSTHUSI (DAKTOPOB «T€HOTHUIT» U «YCJIOBUS BHIPAIIMBAHUST>
Ha Mopdoornyeckre MpU3HaKu IPyInbl 00pa3lioB, a TAKXe COBMECTHOIO BIM-
SHMS (AKTOPOB MBI NPOBEIM NBYX(AKTOPHBIN AMCIEPCUOHHBIN aHainu3. Cuia
(haKTOPHOTO BIMSHUS M2 TEHOTUIIA IS TPU3HAKOB AMAMETP PO3ETKH, BHICOTA
1 pacTeHMsI, YMCIO JHUCTHEB, Macca | pPacTeHUs] COCTaBJsIa COOTBETCTBEHHO
16,13; 15,93; 11,89 u 19,55 % npu p < 0,05; ycnmoBuii BeipaiuBaHust — 6,65;
30,47; 36,82 u 7,71 % nipu p < 0,05, a coBMecTHOEe aevicTBue ¢dakropos — 31,17;
30,93; 17,14 1 40,09 % 1ipu p < 0,05. CiregoBaTenbHO, BIMSIHIE (DAKTOPOB OBLIO
JIOCTOBEPHBIM IIJISI BCEX UCCIEAOBAHHBIX MOP(OIOrMYeCKMX NPU3HAKOB.

W3 nony4yeHHBIX JAHHBIX MOXKHO CHeJaTh BBIBOI, YTO B YCJIOBUSX CBETO-
KyJBTYpBI UccenyeMbie o0pasiibl Kpecc-cajata opMupoBain 6ojee KOMIAKT-
HbIE PO3ETKM, 3HAUUTEJBHO TO3XKe MEepeXOIUIn K Havyaly TeHepaTUBHOM a3kl
MPU 3TOM pacTeHUs, BbIpallleHHbIE B YCIOBMSIX OoJiee O6JaronpusiTHuIX (poTorme-
puomoB (12 u 16 4) He ycTymaau WM IMPEBOCXOAMIN IO MAcCe TEIUIMYHBIE U
noJieBeie (puc. 1).

A

Puc. 1. Pacrenns odpa3uos kpecc-canata (Lepidium sativum L.) B pa3iM4HbIX YCIOBUSIX BbIPAIMBAHUS:
A — CTpOro KOHTpoupyeMbie yciioBus cBeToKyabTyphl (PI'BHY Arpodusuyeckuit HUU, r. CaHkT-
IletepOypr, 2024 ron), b — termmuna (ITymkunckuit punuan BUP, r. Cankr-IlerepOypr, 2024 ron),
B — otkpsiteiii rpyHT (ITymkuuckuit dwnuan BUP, r. Cankr-IletepoOypr, 2024 rom).

3amMemieHre mepexona K IIBETEHNIO, KaK M TOCTATOYHO BBICOKME 3Hade-
HUS MOPMOJIOTMUECKUX MNPU3HAKOB, XapaKTEPU3YIOLIMX HPOIYKTUBHOCTL TP
oadope OJAroNpUsITHOrO (hOTONEPMOIA TTO3BOJISIOT CAENATh BBIBOJ, O MEpPCIeK-
TUBHOCTHY BBIpAlllMBaHUS Kpecc-cajlaTa B CBETOKYJIbType. B To BpeMst Kak ycio-
BUSI CBETOKYJIBTYPHI JaI0T BO3MOXKHOCTD YIIPABIATE MPOAYKILIMOHHBIM ITPOLIECCOM
MOCPEACTBOM PETYIMPOBAHUST YCIIOBUI OKpYXaIOIleil cpenbl, B TEIUIAIE U OT-
KPBITOM TPYHTE B TEUCHUM BereTalliy Ha PAaCTCHUS OKAa3bIBAE€T BIMSTHUE MHOXKE-
CTBO HEPETYIMPYEMBIX (DAKTOPOB, UTO 3aTPYIHSIECT BBIICICHUE OTHEIBHBIX CTPEC-
COpOB, NPUBOASIIMX K TeM WJIM WHBIM peaklUsIM pacTeHuii. BelpalnnBaHue B
CBETOKYJIbTYPE MOXET MPUBOAUTH KaK K YMEHBIICHUIO MPOAYKTUBHOCTH pacTe-
HUIf, OTHOCUTEIbHO OIPAaHMYEHHO KOHTPOJUPYEMBIX YCIIOBUI M €CTECTBEHHOTO
OCBEILEHMs, TaK U K 3HAYUTEJIEHOMY pocTy. Tak, mpu cpaBHEHUM Macchl pacTe-
HUIA cajiaTa, BBIpAleHHBIX ITPU MCITOJIb30BaHUU UCKYCTBEHHOTO OCBEILIEHUS, OT-
Meyvasioch yBeanuyeHue Ha 60 % (29).

Ilpn cpaBHeHMM CpemTHWUX 3HAYCHWM MacChl OTHCIBHBIX OOpPa3lOB CO
CPeIHUM TI0 BCceM oOpasiiaM HaMH OBUIM OTMeYeHBI HamuboJiee IepCIIeKTUBHEIC
TEHOTUIIBI JJIs1 BhIpalllMBaHUSI B CBETOKYJbType — o0Opasubl K-112 (MecTHBbI,
Azepbaiimkan), K-165 (Gartenkresse, benbrus) (puc. 2). OHU TeMOHCTPUPOBAIHN
BBICOKME 3HAYEHMST MAacChl OTHOCUTEILHO CPETHETO IO MCCeayeMbIM obOpasLam
npu ¢oronepuonax 12 u 16 v (12 4 — 6,04 u 5,91 r npu cpenHeil Macce 1o
oopasuam 3,60 r, HCPos = 1,17; 16 ¥ — 5,64 u 5,45 r nipu cpemHeit macce 1o

857



oo6pasuam 3,88 r, HCPos = 1,29), a Takxe cpeanue npu dpotonepuoae 14 4 (3,19
u 3,00 r mpu cpemHeit Mmacce o obpasuam 2,54 r, HCPos = 0,66).

Puc. 2. Pacrenns Hau0oJiee nmepcneKTHBHBIX 00pa3noB Kpecc-cajara (Lepidium sativum L.), BoipanieH-
HbI€ B YCJIOBHSIX CBETOKYJIbTYPbI Ha 26-e cyT Bererauun: A — K-112 (MecTHblii, A3epbaiinkaH), b —
Kk-165 (Gartenkresse, benbrusi) (PTBHY Arpodusnueckuit HUM, r. Caukr-IletepOypr, 2024 rox).

O06a obpasiia oka3aaruch yCTOMYMBBIMU K paHHEMY CTeOJIEeBAHUIO B yCJIO-
BUSX CBETOKYJIBTYPHI, TIPH BCEX MCCIIEAOBAaHHBIX (poTOIeproaax He ObIIO 3a(yK-
CUPOBaHO Hayajia cTeGieBaHUs K KOHIly Beretauuu (26-29-e cyt). B ycrnoBusix
TEIJIMIIBI Macca pacTeHUl 3TUX 00pa3LoB ObLIa CpaBHUMA CO CPEIHE: 1Sl 00-
pasma k-112 — 1,91 r, mis x-165 — 2,57 r nipu cpeaHeit no obpasuam 2,93 T
(HCPos5 = 1,11). B ycnoBusiXx OTKpPBITOTO TpyHTa Macca pacTeHus obpasua K-112
cocrasisina 3,47 r npu cpeaHeit mo oopaszuam 3,70 r (HCPos = 1,19), a macca
ob6pasna K-165 okaszajach TOCTOBEPHO BHIIIE CpeaHE M cocTasiasuia 5,14 r, 4yTo
BBIIEJISIET K-165 He TOJIBKO KaK IEepPCIEeKTUBHBINA AJI1S KyJIbTUBUPOBAHUS B YCJIO-
BUSIX CBETOKYJIBTYPHI, HO M CO3IAeT MPEANOChUIKA [JIS er0 BBIIEIECHUST KaK I0-
TEHIIMAJTBLHO TIePCIIEKTUBHOTO TSI BEIPAIIIMBAHUS B OTKPBITOM TPYHTE B YCIIOBHSIX
Jlenunrpanckoii oonactu. Oopaszelr K-112 yxe paHee ObUI OTMEUYEH KaK OTIMYA-
IOIIUIACS BBICOKOM MPOAYKTUBHOCTBIO B YCJIOBUSIX CBETOKYJIBTYPBI, & TAKXKE BbI-
JEeJWICS LeHHBIM OMOXMMMUYECKUM COCTaBOM (5).

HccaenoBanHble HAMU ONTUYECKHUE TTOKA3aTeIN TaKKe 3HAYMTEIBHO M3-
MEHSJIMCh Y pacTeHUM, BhIPAILIEHHBIX B Pa3JIMUHbIX YCAOBUSX (Tab. 2).

2. OnTnyeckue UHIEKChl 00pa3uoB kpecc-canara (Lepidium sativum L.) B 3aBUCHMO-
CTH OT YCJIOBMiA BeipamuBanus (n = 17, MESEM)

YcaoBusi BbIpallilMBaHWsA

[TokazaTenb | CBeTOKyJTLTypE‘l S Fo——— HCPos
124 14 4 16 u

ChIRI 0,37£0,01 0,40£0,01 0,41£0,01 0,33£0,01 0,33%0,01 0,03
Cv, % 10,80 14,33 12,87 7,71 9,48

SIPI 1,00£0,00 1,01£0,00 1,00£0,00 1,00£0,00 1,0210,01 0,01
Cv, % 2,75 0,56 0,69 0,30 2,62

Rs00 55,99+5,98 38,43+2,56 42,90+4,04 24,19%0,86 27,16%0,67 10,73
Cv, % 45,33% 28,24 39,91* 14,64 10,24

PRImod 0,34%0,16 0,32+0,14 0,33+0,15 0,02+0,02 0,17£0,02 0,36
Cv, % 197,9* 185,16* 189,74* 491,61* 52,35%

ARImod 0,85+0,12 0,83%0,12 0,74+0,11 1,09+0,02 1,20+0,01 0,28
Cv, % 59,49* 62,32* 60,95* 7,79 3,70

PSRI 0,99+0,00 0,99+0,00 0,9940,00 0,97+0,00 0,98+0,00 0,00
Cv, % 1,16 0,46 0,31 0,65 0,55

NPQI + ¢ 5,06+0,07 4,90%0,08 5,16£0,03 5,1410,01 5,21£0,02 0,16
Cv, % 6,05 6,68 2,44 1,00 1,31

Y(II) 0,09+0,01 0,10£0,01 0,09+0,01 0,17£0,02 0,13£0,01 0,03
Cv, % 24,69 24,67 36,39* 36,45* 32,26*

Y(NO) 0,70+0,02 0,83+0,02 0,79+0,02 0,63£0,03 0,72+0,03 0,07
Cv% 9,64 10,42 11,24 16,88 18,42
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IIpodoaxcenue mabauyst 3

Y(NPQ) 0,40%0,06 0,16%0,02 0,12£0,02 0,21%£0,02 0,16%0,02 0,09
Cv, % 61,51* 50,59* 55,40* 32,49* 62,30*

Fv/Fm 0,73£0,02 0,73+0,01 0,76%0,02 0,83%0,01 0,81£0,00 0,05
Cv, % 9,85 7,17 13,06 2,68 2,41

IMIpumeuanue. ChIRI — ungexc xmopodumra (chlorophyll index), SIPI — mHaeKc COOTHOLIEHUST KAPOTUHO-
unoB K xiopoduity (structural independent pigment index), R800 mokasatens — paccessHust cBera (rae 800 —
IUTMHA BOJIHBI, HM), PRImod 1 ARImod — cooTBeTcTBeHHO (hoToxmMmuueckuii uHaekc (photochemical reflectance
index) M mHAEKC oTpaxeHHus aHTolMaHOB (anthocyanin reflectance index) ¢ mommdukanumeir, PSRI — unHmekc
crapenust PSRI (plant senescence reflectance index), NPQI + ¢ — unHaekc deodurrHmMzanmm ¢ g006aBIeHUEM
koHcTaHThl (C = 5), Y(II) — addexTuBHbIil KBaHTOBBIN Bbixon (oTocuctembl, Y(NO) — KBaHTOBBIN BBIXOM,
MpeACTaBIISIIOIINI HeperyampyeMble MoTepu dHepruu Bo30yxaeHus, Y(NPQ) — KBaHTOBBII BBIXOJ, XapaKTepHU3y-
IOLIMI peryaupyeMbie TIOTepu 3Hepriuu Bo30yxaeHust, Fv/Fm — MakcuMaibHbIi KBAHTOBBII BbIX0J (hoTOCHCTEMBI.
B tabnuue npeacTaBieHbl cpeiHUE 3HAYSHUS MO COBOKYITHOCTH 00pa3uoB (17 obpasuos). s Kaxaoro odpasua
cpejiHee 3HAaYE€HUE MHIAEKCA PACCUMTHIBAIIOCH HA OCHOBAaHWUHM He MeHee 15 CIeKTpOB M He MeHee 5 M3MepeHUuit
mapaMeTpoB (IyopecleHIIMUA. 3BE300YKON OTMEUYEeHbI BeIMYMHBI Koadduimenra Bapuanun Cv, MPeBbILIAIOIINE
KPUTUYECKUI YpOoBeHb 33 %. BereTalioHHbIC OMBITH B CTPOTO KOHTPOJIMPYEMBIX YCIOBHUSIX CBETOKYJIBTYDPBI TPO-
Bomwin Ha arpo6uononurone ®ITBHY Arpodusnueckoro HUU (r. Cankr-IletepGypr) B 2024 romy. Bereraunon-
HBIE OTBITHI B TTOJIMKapOOHATHOM Ternvile ObutH TTpoBeieHbl B [TymkuHckom dwmmane BUP (. Cankr-TletepOypr)
B BECEHHMUI mepuo] (roceB 26 arpesisi) ¥ B OTKPBITOM TpyHTe (rmoceB 3 uionst) B 2024 romay.

Munexc ximopodunna ChlRI 6bu1 3HaUUTENIBHO BbILLE B YCJIOBUSX CBETO-
KYJABTYPBI TIPM BCEX TpeX (poTormepromax, 4eM B TeIUTMIIE M OTKPHLITOM TPYHTE
(pazuuua > HCPos = 0,03). Ins pacTeHuii, BbIpallleHHBIX B YCJIOBMSIX CBETO-
KYJBTYPBI IIPU Pa3INYHbIX (DOTONEPHOAAX, TAKXKE OTMEUAIN Pa3IUYMs: 3HAUCHUS
MHAEKCA XJIopoduiuia pocau TMpU YBEIMUYEHUHN IMPOAOJLKUTEILHOCTU CBETOBOTO
JHs1. CTaTUCTUYECKM 3HAUYMMBIC Pa3Iuuusl ObLIM OTMEUEHBI MeXIy (hOTOIepuo-
Jamu 12 1 14 9 1 B BUIEe TeHACHIIMU MeXay (poToneprogamu 14 u 16 9 (pa3HuULIa
cocrapistia 0,03 u 0,01 mpu HCPos = 0,03). Muaekc ctapeHust pacteHuit PSRI,
XapaKTepU3YIOIIUi MUITMEHTHOE COOTHOIIIEHUE KapOTUHOUIOB K XJI0pOoGUILIaM,
HE U3MEHSIJICS B YCJOBMSIX CBETOKYJIbTYPhI, OJHAKO 3HAUMUTEJIbHO CHMXAJICS B
MOJIEBBIX M TeIUIMYHBIX yciaoBusx (Ha 0,03 u 0,02, HCPos = 0,00).

Wunekc SIPI okaszancgd 3HauMTeNnbHO Bbile npu dortonepuoae 14 4 B
YCIIOBHSIX CBETOKYJIBTYPBI, YeM TIpM OoJiee OIaronpusTHBIX (oTrorepronax (Ha
0,01 mpu HCPos5 = 0,01). Takxe ObLIO OTMEUYEHO JOCTOBEPHOE MOBBILLIEHUE WH-
JieKca B YCJIOBUSIX OTKPBITOTO IPYHTA OTHOCUTEJIBHO BceX Apyrux yciosuii. ITo-
KazaTeJb Rgoo ObLT 3HAYMTENBHO HMXE B TEIUIUIE U OTKPHITOM TIpYyHTE, YeM B
YCIIOBUSIX CBETOKYJBTYpHI (Ha 14,24-31,8 u 11,27-28,83, HCPos = 10,73). Bror
WHAEKC 3aBUCUT OT CTPYKTYPHI JIUCTA, U TaKas AUHAMMKA CBUIETEILCTBOBAJIA O
CTPYKTYPHBIX M3MEHEHUSIX, IIPOMCXOMUBIINX B KIIETKAX pacTeHUS.

HNunpekc PRImod xapakrepusyeT HedoTOXMMMUYECKOE TYIIEHUE U CHU-
JKaJICSl B YCJIOBUSIX TEIUIMUBI U OTKPHITOTO TPyHTAa OTHOCUTEIBHO 3HAUYEHMH, MO-
JIyUeHHBIX B YCJIOBUSIX OMOIIOJUTOHA, UTO COIIAcyeTcsl ¢ pe3ylbTraTaMu (ayopec-
LieHTHoro aHayiu3a. [Tokazarens YII xapakTtepusyeT apheKTUBHOCTb (POTOXUMMU-
YeCKOTO TIpeo0pa30BaHMsI SHEPTHHM BO3OYKIACHHUS W 3HAUYUTETBHO YBEIMIMBAJICS
B YCJIOBUSIX TeIUIMLbI U OTKpbITOoro rpyHta (Ha 0,04-0,07, HCPos = 0,03), B TO
BpeMs Kak BeamunHa uHaekca Y(NO), xapakTepusymliero HehpoTOXUMUYECKOE
rameHue GhayopecleHIUU xJopodusuia, uMea TeHASHLIMIO K YMEHbIIECHUIO 3Ha-
yeHuii. Mugekc Fv/Fm mpeacraBiseT MakcUMallbHBIN KBAaHTOBBII BBIXOJ, (DOTO-
cuctembl 11 1 onmmceIBaeT MaKCMMaJabHO BO3MOXKHYIO €eMKOCTh (DOTOCHMHTETHYE-
CKOTO amrapaTa. DTOT MHICKC YBEIMUMBAJICS B YCIOBUSIX TEIUTUIIEI M OTKPBITOTO
TPYHTA, YTO MOXKET CHUTHAJTU3UPOBATH O (hOPMUPOBAHUU (DOTOCHUHTETUIECCKOTO
amrapara co 3HauuTeJIbHO OOJibllieil eMKOCThIO OTHOCUTEIBLHO PAcTeHMIA, BbIpa-
LIEHHBIX B CTPOro KOHTpojupyembix ycioBusx (Ha 0,05-0,10, HCPos = 0,05).
IMoxkazatenb ARImod, XapakTepu3yIoLIuil cofep:kaHUe aHTOLIMAHOB, BBIMOJIHSIO-
IIMX 3alIUTHYIO0 (PYHKIUIO B KJIETKAX PACTEHUIA, JOCTOBEPHO POC B YCIOBUSIX
rermnubl 1 nojst (Ha 0,24-0,46, HCPos = 0,28), 4T0 MOIJIO CUTHAIM3UPOBATh 00
M30BITOYHOM OCBEIICHHM.
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Bapuaiiusg PRImod u Y(NPQ) okazayach Bblllle KpUTUYECKOTO YPOBHS 33
% TIpU BCEX YCJIOBUSIX BhIpAIMBAHMSI, YTO, BEPOSTHO, ObLIO CBSI3aHO C BHICOKOI
M3MEHYMBOCTBIO 00pa3loB 1Mo 3TuM nokasarensiM. Mugekcsl Rsoo 1 ARImod me-
MOHCTPUPOBAJIM BBICOKYIO BapuaOelbHOCTh B YCJIOBUSIX CBETOKYJIbTYpbI (28,00-
62,32 %) n otHOCUTEeNbHO HU3KYIO (3,70-14,64 %) B yCIIOBHSIX TETUIMIIBI M OT-
KPBITOTO TPYHTa. DTO MOXHO OOBSICHUTh MHAMBUIYAJTbHOCTBIO PEAKIIMUA OTIAE/Ib-
HBIX TEHOTUIIOB B YCJIOBMSIX HAJIMYMSI OJHOTO CTpeccopa, YTO pasmesseT McCie-
JoyeMble 00pas3lbl Ha YYBCTBUTEJbHBbIE U HEUYBCTBUTEIbHBIE K OINpPEIeIeHHOMN
MIPOIOJKUTEIBHOCTH (PpOTOIIEpHOIa.

Wnpexkcnl xnopoduiyia 1 aHTOLIMAHOB XapaKTepU3YIOT COASpPKAHUE CO-
OTBETCTBYIOIINX MUTMeHTOB. [lomydyeHHBIEe HJaHHBIE 00 YBENTMUYEHUN KOJMYCCTBA
3¢JICHBIX TMTMEHTOB B YCIIOBHUSX CBETOKYJBTYPHI C YBETMUECHUEM TTPOAOJIKUTETb-
HOCTH CBETOBOT'O JHSI COIIACYeTCsl C IPYTMMM MCCIENOBAHUSIMU: TaK, MOLOOHAs
JVHaAMMKa Obla OTMedeHa y HEKOTOphIX 00pas3noB pykosbl (30). YBeauuyeHue
conepkaHusI POTOCMHTETUYECUX ITUTMEHTOB B 00Jiee 3pEbIX TUCThSIX, BhIpallleH-
HBIX TIpA (oTtorepuozae 16 4, ObIJIO OTMEYEHO Y JIMCTOBOM ropunibl (28). IoBbi-
IIEHHOE COAepXKaHWe XJIOPODIIIIOB Y pacTeHUI Kpecc-cajaTa, BHIPAIIEHHBIX B
YCIIOBUSIX CBETOKYJBTYPHI, OTHOCUTEIIPHO PACTCHWI, BBIPAIICHHBIX B YCIIOBMSIX
OTKPBITOro TpyHTa, Takxke ObLIo onucaHo paHee (31). Muaekc ARImod B HallleM
WCCIIENOBAaHNT He W3MEHSIICA 3HAUYUTEILHO B YCIOBUSX CBETOKYJIBTYPHI, OMHAKO
HabJo1a1ach TEHASHIMSI HA €r0 CHUXKEHUE € YBEJIUUEHUEM MPOAOIKUTEIbHOCTU
CBETOBOTIO JIHSI, YTO PACXOAUTCS C JAHHBIMU, MOJYYEHHBIMU MPU UCCIEAOBAHUU
(hoToneproanueckoil peakunu Apyrux npeacraButeneit cemeiictea (30, 32).

Ilo pesynbrataM ABYX(paKTOPHOTO AMCIIEPCMOHHOIO aHajlui3a YCTaHOB-
JIEHO, YTO BIMSHUE (PaKTOPOB «T€HOTUIT» M «yCIIOBHS BHIpAIIMBAHUST» OBLIIO 3HA-
YUMBIM JUIST BCEX MCCIIEMOBAHHBIX ONTUYECKNX MHIEKCOB, 3a MCKITIOYECHNEM MH-
JeKCOB cTapeHUs1 u ¢eodutuHuzauuu (tTadm. 3).

3. Cuna akToproro BausHusa 12 GaKTOPOB «Ie€HOTHI» M <yCJIOBHS BHIPAIMBAHMS>
Ha OOIIYI0 JUCHEPCHI0 ONTHYECKHX MHIEKCOB, MOJYYEHHBIX MO pe3yJbTaTaM KOH-
TAKTHO#M CNIEKTPOCKONNM JUCTheB Kpecc-canarta (Lepidium sativum L.), B 3aBuCH-
mMocTH oT yciosuii Beipammusanua (PI'BHY Arpodwusuuecknit HUU, r. Cankr-
IMetepOypr, 2024 ron; IMymkunckuit hpunmnan BUP, r. Cankr-Ilerepoypr, 2024

rom)
®akrop | IMokazatenb
ChnekKTpaJbHBIEe MHIEKCH
ChIRI SIPI Rso0 PRImod ARImod PSRI NPQI + ¢
YcnoBust BbIpaliMBaHUs 24,36* 7,39* 38,10* 7,49* 15,79* 4,80 0,53
TeHotumn 12,07* 2,99* 27,01* 45,86* 38,74* 1,65 1,13
BsaumoneiictBue dakropon 28,45* 9,65* 29,85* 39,46* 33,08* 8,38* 6,02
IMMokazarenu ¢pnyopecueHUIUN
YII Y(NO) Y(NPQ) Fv\Fm
YcnoBusl BbIpalliMiBaHUS 32,24* 30,33* 15,95* 24,10*
TeHorumn 15,89* 15,41* 18,36* 14,63*
BsaumoneiictBue akTopoB 36,91* 41,26* 46,03* 44,94*

IMMpumeuanue. ChIRI — unaeke xnopoduia (chlorophyll index), SIPI — nHAEKC COOTHOIIEHUS] KAPOTHHO-
uIoB K xjopodumry (structural independent pigment index), R800 mokasaTtenr — paccesinust cBeta (rme 800 —
mHa BosHbI, HM), PRImod 1 ARImod — cooTBeTcTBeHHO hoToxuMudeckuit uHaekc (photochemical reflectance
index) u uHAEKC oTpaxeHus aHToLuaHOB (anthocyanin reflectance index) ¢ Mommdpuxaumeii, PSRI — uHmekc
crapeHuss PSRI (plant senescence reflectance index), NPQI + ¢ — uHaekc deobuTMHU3ALMUU ¢ AOOABICHUEM
koHcTaHThl (C = 5), Y(II) — addexkTuBHBINI KBAaHTOBBIN BbIXOA (otocucteMbl, Y(NO) — KBaHTOBBIN BBIXOI,
TIPENCTABIISIIONINI HeperyInpyeMble oTepu sHeprun Bo30yxkneHus, Y(NPQ) — KBaHTOBBII BBIXOM, XapaKTepU3y-
OLIMIA PETYIUpyeMble TIOTePH SHEPTUu Bo30yxaeHust, Fv/Fm — MakCcUMaJbHBI KBAHTOBBIN BBIXOI (POTOCHCTEMBI.
*loctoBepHOe BIusTHME akTopoB mpu p = 0,05.

JMHaAMMKA CIIEKTPaIbHBIX U (DIYOPECUEHTHBIX UHAEKCOB, XapaKTepu3yeT
U3MEeHEHMST B (POTOCMHTETUIECKUX TIPOIIeCcCax pacTeHMI Kpecc-cajiaTa, BhI3BaH-
HbIe BO3ICHCTBUEM CpPeIbl BBIpAIIWBAHMS, YTO TaKKe OTPA3MIOCh Ha IIPOSBIIC-
HUU HEKOTOPBIX KOJMUECTBEHHBIX MOP(MOIOTUUECKIX TIPU3HAKOB.,

Jns oLeHKM B3aMMOCBSI3M ONTUMYECKUX MokKaszaTeneil U Mopdosoruye-
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CKMX MPU3HAKOB MbI MPOBEJIN KOPPEISALIMOHHbIN aHaiu3. [TocTosiHHBIE U HAUbO-
Jiee BbICOKME 3HaueHus Koapduimenta koppeasuuu ITupcona mexay mopdo-
JIOTUYECKUMU MPU3HAKAMU U HEKOTOPbIMU OINTUUYECKMMU TTOKa3aTeasIMU TIpe-
CTaBjIeHbl B TaOiulie 4.

4. 3navenns ko3(p¢unuenta koppeasiuua [IupcoHa r MeXAy HEKOTOPbLIMH XO3sii-
CTBEHHO IEHHBIMH MOP(OJOTHYECKMMH TNPU3HAKAMH M ONTHYECKMMH TMOKa3are-
JISIMH, TIOJTy4EeHHBIMH 10 Pe3y/IbTATAM KOHTAKTHOM CIIEKTPOCKONWH JIUCThEB Kpecc-
canara (Lepidium sativum L.), B 3aBUCUMOCTH OT YCJIOBHii BbIpaumBanus (n = 17)

YcaoBust BbIpallilMBaHWsA

Mopdosorudyeckuii npu-

3HAK/ONTUYECKUIA ITOKa3aTelb 124 CTeTOKl);szypa‘ 1649 TEIJIULA |OTKPBITBIA IPYHT
Macca 1 pacrenus, t/Y(NPQ) 0,77* 0,51* 0,56* -0,36 -0,46

Macca 1 pacrenus, r/R8oo -0,63* -0,84* -0,78* -0,05 0,08

Macca 1 pacrenust, r/PRImod —0,69* —0,68* -0,79* -0,25 -0,31
Beicota 1 pacrenusi, cm/Y(NPQ) 0,72* 0,55* 0,55* 0,58* —-0,49*
Beicota 1 pactenusi, cM/R800 -0,67* -0,82* -0,63* 0,02 0,07
Boicota 1 pacrenust, cM/PRImod -0,65* -0,72* -0,70* -0,04 -0,57*

IMMpumeuvanue. Y(NPQ) — KBaHTOBBII BBIXOJ, XapaKTePUIYIOUINI PEryIrpyeMble TTOTEpU SHEPTUU BO30YK-
nenust, R800 mokazarenr — paccesinust cBera (rae 800 — mmuHa BoiHbI, HM), PRImod — doToxummueckuit nuuaekc
(photochemical reflectance index) ¢ Mmonudukanueit. BeretallmoHHbBIE OIBITHI B CTPOTO KOHTPOJIMPYEMBIX YCIOBUSIX
CBETOKYJIBTYpPBI poBoauiM Ha arpoouomnonrone ®I'BHY Arpodusnyeckoro HUU (r. Cankr-IletepOypr) B 2024
rony. BereTaumoHHbIe ONBITHI B MTOJMKApOOHATHOM Teruinie Obutn nposeneHsl B [TymkuHckoM ¢unmane BUP (r.
CankT-ITetepOypr) B BeCEHHUIA mepros (IoceB 26 arpesisi) ¥ B OTKPHITOM IpyHTe (1moceB 3 uioinsi) B 2024 romy.

* JlocToBepHble 3aBucuMocT mipu p < 0,05.

B ycrmoBHSIX CBETOKYJIBTYPHI KOPPEISLIMOHHAS CBSI3b TMPEICTaBICHHBIX
WHAEKCOB 1M MOp(dosornuyeckux Mpu3HAKOB ocTaBajach 3Hauummoin (p < 0,05),
CpeIHel WJIM TEeCHOM IPU BCEX MCCIIeOBaHHBIX (hoTorepronax. B yciaoBusix term-
JIIIBI ¥ OTKPBITOTO TPYHTA OOJIBIIMHCTBO 3aBMCUMOCTEI OKa3ajiuch HE JOCTO-
BEPHBIMU, 3a MCKIIOUEHUEM CpeoHel M YMEPEHHOM KOpPE/slUU IT0Ka3aTelIst
dayopecuenun Y(NPQ) u mopdonornyeckoro npmsHaka BeicoTa 1 pacTteHUs
(cootBercrBeHHO ¥ = 0,58 u -0,49, p < 0,05), a TakKe cpegHell 3aBUCUMOCTU
HedoToxummueckoro nHaekca PRImod 1 BbICOTHI 1 pacTeHUsI B YCIOBUSIX OTKPbI-
toro rpyHTta (r = -0,57, p < 0,093).

HMupexcol PRImod 1 Y(NPQ) nposiBisuin goctoBepHyto (p < 0,05) B3au-
MOCBSI3b C HEKOTOPBIMU arpOHOMMYECKU 3HAYMMBIMU MOP(MOIOTMIeCKUMMU TIPU-
3HAKaMH, a TaKXe MMeJIM OOpaTHYIO JMHAMMKY C IIPU3HAKOM Macca 1 pacTeHus
y BBIICIIEHHBIX 00pa3loB B pa3IMYHBLIX YCIOBMSX BhIpaliuBaHus. Tak, B ycio-
BUSIX CBETOKYJIbTYPhI 3HauUeHUs1 uHAeKca PRImod y BbIIENIUBIIMXCS TTO Macce Te-
HOTHTIOB K-112 1 K-165 OBLIM HIKE CpemHeTOo o obpasiaM (pa3HHUIIa COCTaBIsIIa
ot 0,45 mo 0,79 npu HCPos5 ot 0,09 no 0,12). IIpu BbIpaliuBaHUKU B YCJIOBUSIX
TEILIMIBI U OTKPBITOTO IpyHTa 3HaueHMsI uHaeKca PRImod TOCTOBEpHO He OTIIM-
yaiuch ot cpenHux (pasuuia or 0,00 mo 0,08 mpu HCPos 0,11 u 0,16).

ITonGop onTUMATBHBIX YCJIOBMI BBIpAIIMBAHUS U BBHISIBICHUE TTOTEHIIN-
aJTbHO BBICOKOITPOIYKTUBHEIX O00Pa3llOB — 3TO aKTyajbHas, HO TPyIOeMKas 3a-
naya. Haubonee aeKTMBHO OHa peanu3yeTrcsl B YCJIOBUSX MCKYCCTBEHHOTO
ocsenieHns. COBpeMEHHBIE ONTUYECKUE METOBI CIIOCOOHBI CHU3UTh BpeMEHHbIE
M peCypCHBIC 3aTpaThl M O0OECIeYNTh HEWHBA3UBHBIN, TO €CTh HE TPEOYIOIIMiA
paspylIeHUs] 00beKTa M3yYeHUsl, MOHMTOPUHI COCTOSIHMS pacTeHuii. B pe3yinb-
TaTe IPOBEACHHOIO MCCIEeAOBaHUs HamboJjiee NePCIeKTUBHBIMU B KaUyeCTBE MH-
IUKATOPOB M3MEHEHUN B CTPYKTYpe JUCTbEB M (DOTOXMMHYECKONW aKTUBHOCTH,
BBI3BAHHBIX CTPECCOM, M B KAUECTBE KPUTEPHUEB IJIST OTIPEIEICHHUS ONITUMATbHBIX
YCIIOBUI BBIpAIIUBAHUS, OCOOEHHO B CTPOTO KOHTPOJUPYEMBIX YCIOBHSIX BBIpa-
IMBaHM, oKazanuch criekrpaibHble nHIAeKChl ChIRI, R8oo, PRImod, SIPI u mo-
kazateau Y(NO), Fv/Fm, nonydyeHHble B pe3ysibTaTe (DJIyOPEeCLEHTHOIO aHau3a.
B ycinoBUsAX CBETOKYJIBTYpHl HEKOTOpPBIE M3 3THX OINTUYECKMX WHICKCOB MMENH
TECHYIO CBSI3b ¢ MOP(OJIOrMYECKUMHU MPU3HAKAMU, XapaKTePU3YIOIIMMHU IPOIYK-
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TUBHOCTb PacTeHMIi, — C BBICOTOM 1 pacTeHMsI, Maccoil 1 pacTeHHUs, 4TO MOA-
TBEPKIaeT BOBMOXHOCTh MX MCITOJIb30BAHUS JUISI TIPOTHO3MPOBAHMS TTPOTYKTHB-
HOCTHU Kpecc-cajaTa.

JnHaMuKa M3MeHeHUS (POTOXMMUIECKOTO MHIEKCA B 3HAUNTEIIBHOM CTe-
MEeHU COoBMafaia ¢ IMHAMMKOM M3MEHEeHUs Macchl 1 pacTeHus misg oOpaslioB,
BBIJICIMBIIMUXCSI BHICOKOM MPOAYKTMBHOCTBIO B YCJIOBUSIX CBETOKYJIbTYpbl. Poct
3HaueHU MHAaekca PRImod CBUIETENLCTBOBAT O CHUXEHUU (DOTOXUMMUYECKOTO
TyleHUs pyopecleHLnH XJI0podusia, To eCTb 00 YTHETEHHOM COCTOSIHUU (ho-
TOCUHTETHYECKOI CHCTEMBI B HEOJIArOMPUSITHBIX JJIT BEIOpAaHHBIX 00pa3lioB YCIIO-
BUSIX, M COMIPOBOXAAICS CHUXKEHUEM MPOTYKTUBHOCTU PACTeHUI. Y CTaHOBJIECHO,
YTO ONTMYECKME ITOKA3aTeJM CITOCOOHBI OBITh 3(PMEKTUBHBIM HEWHBAa3WUBHBIM
KpUTEPUEM ISl OLIEHKU U OTOOpa MepCneKTUBHBIX 00pa3loB Kpecc-canara. s
BBISIBJIEHMST 00Jiee TECHBIX KOPPEISILIMOHHBIX CBSI3el C MPOAYKTUBHOCTBIO pacTe-
HUM ¥ paclIMpeHUs] CMEeKTpa ONTUUYECKUX ToKazaTelelt HeOOXOAUMBbI JajbHEl-
1I1e UCCIICIOBAHMSI.

Takum obGpazom, mopdoiornyeckre MpU3HAKU Kpecc-cajiaTa, xapakre-
pU3yIollMe MPOAYKTUBHOCTh 3€J€HHBIX KYJAbTYp (Macca pacTeHus, AUaAMETp M
BBICOTA PO3ETKH, YHCJIO JIMCTHEB) 3HAYNTEIHLHO U3MEHSIJIUCH ¥ Pa3IMYHBIX 00pa3-
IIOB ¥ TIOJ BIMSHUEM CPeIbl BRIpAIIMBAHUS. B yCIOBUSIX CBETOKYIBTYPHI OBIIN
OTMeueHbI (hoTOoNepUOoabl, HauboJee OJIaronpUsTHbIC JUIS1 HapalllMBaHUSI 3eJIeHON
Macchl pacTeHUl MCCceIoBaHHBIX 00pa3lloB Kpecc-canaTta, — 12 u 16 4. Takxke
npu 0oJjiee MPOIOJIKUTENLHOM (poToneproae 16 4 y oOpas3ioB Kpecc-cajara oT-
MeueH OoJiee OBICTPBIN Mepexo] K reHepaTuBHOM (ase, yeM Ipu MeHee MPOoJoJI-
SKUTEIBHBIX (DoToIepronax. B pe3ynbrate cpaBHEHUS C pacTEHUSMU, BBIpaIlleH-
HBIMU B TETUIMLIE U OTKPHITOM TPYyHTE, ObLJIO YCTAHOBJIEHO, YTO B YCJIOBUSIX CBE-
TOKYJIBTYPHBI IIpU OJarolpUsATHBIX (poTomepruoIax oopaslbl Kpecc-cajaaTa I0CTO-
BEPHO HE OTJIMYAJIMCh IO CPEeIHEN Macce, OJIHaKO Hayajo nepexoaa K LBETeHUIO
Ha0JI107aJ10Ch Y 3HAYMTEJbHO MEHbIIIEer0 Yucjia pacTeHUi. BoJbIIMHCTBO ONTH-
YecKUX IoKazaresaeil y oOpas3loB Kpecc-cajlaTa 3HAYUTEIbHO M3MEHSUIMCh IO
JeiictBrueM (haKTOPOB «IE€HOTUIT», «YCJIOBUS BHIPAIIMBAHUS» U MPU UX COBMECT-
HBIM ACHCTBUM. BBIJIO OTMEUEHO CTATUCTUYECKM 3HAUMMOE CHMXKEHME MHIeKca
ChIRI u nokazatesnss PRImod Tpy BbhIpalliMBaHWM B TETUIMYHBIX W TTOJIEBBIX yCIIO-
BUSIX, TOCTOBEPHBIM POCT MHAEKCAa Rg00 B YCIOBUSIX arpoOMONOJIUIOHA, a TakxkKe
JOCTOBEepHBIN pocT nokasaTensi SIPI B ycioBUsIX CBETOKYJIBTYPBI TTpU MeHee Oa-
TOTIIPUATHOM (oToreproze. BHISIBIEHBI TTOCTOSTHHBIE TECHBIE M CpeaHUE KOoppe-
JISUMOHHBIE CBSI3U MeEXAYy MOP(OJOrMYecKMMU TpU3HAKAMU, XapaKTepU3ylo-
LIMMU TIPOTYKTUBHOCTD (OIMaMeTp pO3eTKM, BbICOTa 1 pacTeHUsI, YMCIIO JIUCThEB,
Macca 1 pacrenust), n ontudeckumu nokasareasiMu Rgoo, PRImod, ARImod, Y(NPQ)
(r=10,51...-0,84, p = 0,05). Ilo pssmy arpOHOMWYECKM LICHHBIX MPU3HAKOB BHI-
neaeHbl 00pasnsl K-112 (MecTHBIN, A3epbaiimkaH) n K-165 (Gartenkresse, beib-
rusi) Kak HauboJsee MepCreKTUBHbBIC ISl KyJbTHBUPOBAHMSI B YCIOBUSIX CBETO-
KYJIbTYpPBl M HadbHelIei ceaekinu. OTMEYEeHO COBMECTHOE M3MEHEHME IIpU-
3Haka macca | pacteHus1 U uHiaekca PRImod y Bble€HHBIX T€HOTUIIOB, UTO MO3-
BOJISIET CleaTh BBIBOJ, O BO3MOXHOCTM MCIIOJIb30BaHUSI ONTMYECKMX IMOKazaTe-
JIeil He TOJbKO B KauecTBe MHCTPYMEHTAa MOHUTOPUHIA COCTOSIHUSI PACTEeHUM U
MPOTrHO3a ypoxKasi, HO U B KaueCTBe KPUTEPUS TSI BBIAEICHUS MEePCHEKTUBHBIX
¥ BBICOKOITPOAYKTHBHBIX 00PA3IIOB, TIPEACTABIISIOIINX UHTEPEC I KyJIbTUBUPO-
BaHWS B YCIOBUSX CBETOKYJIBTYPHI M JaJbHEMIIEel TreHeTUKO-(U3NOIOTHYECKOMN
U CeJIeKIMOHHOI paboThI.

Boipascaem baacooaprocme A.M. Apmemvesoii (BUP), awbe3no npedocmasusuieil
cemena obpasyoe Kpecc-carama u3 Koarekuyuu BHUP.
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Abstract

Garden cress (Lepidium sativum L.) is a promising, precocious, responsive crop of interest to
the conditions of light culture. Diagnosis of physiological status is an essential component when grow-
ing plants in the field, under controlled and strictly controlled conditions. Among the methods of
noninvasive control of the physiological state of plants for regulated agroecosystems, the method of
spectral analysis of leaf blades and the fluorescent method are the most effective and widely used. In
this work, based on the experiments carried out, correlations of morphological parameters of garden
cress samples with various optical indices were established for the first time in conditions of light
culture, greenhouse and open ground. The purpose of the study was to study the influence of growing
conditions on the morphological characteristics and optical parameters of leaf blades (chlorophyll
fluorescence and reflection spectra) of garden cress samples from the VIR collection and to establish
correlations of morphological parameters with various optical indexes, as well as to identify highly
productive, promising samples of interest for growing in light culture. The objects of the study were 17
samples of garden cress of various origins obtained from the collection of the Vavilov All-Russian
Institute of Plant Genetic Resources (VIR). Vegetation experiments in strictly controlled conditions of
light culture were carried out at the agrobiopolygon of the Agrophysical Research Institute (St. Peters-
burg) in 2024. The plants were grown by flow hydroponics at a photoperiod of 12, 14, and 16 hours.
The plants were grown in pots for a salad line with a volume of 0.1 liters. Morphological description
was carried out in the phase of technical ripeness on the 26th-29th day from sowing. Vegetation
experiments in a polycarbonate greenhouse were conducted at the Pushkin branch of VIR (St. Peters-
burg) in the spring (sowing on April 26) and in the open ground (sowing on July 3) in 2024. The
growing pattern was the same both in greenhouses and in the field, 5X10 cm. Morphological descrip-
tion was performed on days 28-30. Optical parameters were measured on the leaves of the middle tier
of representative plants of each sample. Chlorophyll fluorescence parameters and leaf reflection spectra
were recorded on days 23-28 of vegetation using a miniature fiber-optic spectrometric system (Ocean
Optics, USA) and a MINI-PAM-II pulsed portable fluorimeter (Heinz Walz GmbH, Germany), re-
spectively. The chlorophyll index ChIRI, the carotenoid-to-chlorophyll ratio index SIPI, the light
scattering index Rsoo, the photochemical index PRI, the anthocyanin reflection index ARI, the aging
index PSRI, and the pheophytination index NPQI were evaluated. The PRI and ARI indicators were
used with modification and designated as PRImod and ARImod. The feofetinization index was also used
with the addition of a constant (C + NPQI; C = 5) for ease of interpretation and was further designated
as NPQI + c. The following parameters obtained as a result of fluorescence analysis were also evalu-
ated: the maximum quantum yield of the Fv/Fm photosystem; the effective quantum yield of the
photosystem Y(II); the quantum yield Y(NO); Y(NPQ), characterizing the controlled loss of excitation
energy due to heat dissipation. It is shown that the morphological features characterizing the produc-
tivity of green crops (plant weight, diameter and height of the rosette, number of leaves) significantly
changed in different garden cress samples and under the influence of the growing medium. In the
conditions of light culture, the photoperiods that are most favorable for the growth of the green mass
of plants were 12 and 16 hours. In addition, with a longer photoperiod of 16 hours, a faster transition
to the generative phase was noted than with shorter ones. As a result of comparison with plants grown
in greenhouse and open ground conditions, it was found that in light culture conditions with favorable
photoperiods, the samples did not significantly differ in terms of average plant weight, however, the
beginning of the transition to flowering was noted in a significantly smaller number of samples. Most
of the optical parameters changed significantly under the influence of the “growing conditions” factor,
depending on the studied “genotype”. There was a significant decrease in the ChIRI index and the
PRImod index when growing samples in the field and in the greenhouse. There was a significant increase
in the Rgoo index in agrobiopoligon conditions, as well as a significant increase in the SIPI index in
light culture conditions with a less favorable photoperiod. Constant close and average correlations were
found between morphological features characterizing productivity (rosette diameter, height of 1 plant,
number of leaves, weight of 1 plant) and optical indicators Rgo0, PRImod, ARImod, Y(NPQ) (= 0.51...-0.84,
p = 0.05). Samples k-112 (Local, Azerbaijan) and k-165 (Gartenkresse, Belgium) have been identified
for a number of agronomically valuable traits as the most promising for cultivation in the conditions
of light culture and further breeding. A joint change in the plant mass trait and the PRImod index was
noted in the selected genotypes. This allows us to conclude that optical indicators can be used not only
as a tool for monitoring plant condition and crop forecasting, but also as a criterion for identifying
promising and highly productive samples of interest for cultivation in light culture and further genetic,
physiological and breeding work.

Keywords: garden cress, Lepidium sativum L., light culture, field, greenhouse, reflection spec-
tra, chlorophyll fluorescence, non-invasive methods.
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