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Beenenue

Poct ypoBHSI aHTPOTNOT€HHOW HArpy3KH Ha TPHUPOJIHBIC SKOCHCTEMBI TpeOyeT pa3paboTKu
MPOCTBIX B HCHOJIb30BaHHMH U S()(EKTUBHBIX 1O pe3yJbTATUBHOCTH TECTOBBIX METOJIHK,
MO3BOJISIONINX OIEHUTh YPOBEHb SKOJIOTHYECKON 0€30MacHOCTH KOHKPETHOTO aHTPOIIOI€HHOTO
¢daxropa. L{enbro HACTOAIIETO UCCIICAOBAHMS CTAIO CO3JJaHHE TAKOW YKCIPECC METOJIUKU Ha OCHOBE
Merona urorectupoBanms. s 3Toro B xome paboOThl HEOOXOAMMO OBLIO MOA0OpaTh (hakTop-
ATAJIOH, OKA3bIBAIOUIMI CYIIECTBCHHOC HETaTMBHOE BO3JICHCTBHE HA KHBYIO CUCTEMY, M KOTOPBIU
SBIISICTCS TMPAKTUYECKH DKOJIOTHUECKH OE€30MacHBIM, a TaKKe KOMIUICKC IOKa3aTelei, KOTOpbIe
MO3BOJIAT JIaTh OOBEKTUBHYIO OIICHKY YPOBHS SKOJIOTUYECKOH O€30MacHOCTH TECTUPYEMOIO
aHTporioreHHoro (Qakropa. B kadecTBe TakMX TPOCTHIX W MAaKCHUMAJIBbHO OOBEKTHBHBIX
WHJWKATOPOB  BHEIIHETO  BO3JICHCTBHS HaMU  TPEJIOKEHO  HCIOJb30BaTh  HApsLy C
OOIICTIPU3HAHHBIMA ~ POCTOBBIMH ~ TapaMeTpaMH  TaKXKe  TI0Ka3aTeNd  OHTOTEHETHYECKOU
KOOpJMHAIIMM POCTa OPTraHOB pacTeHHi. B wHccienoBaHWU MOCIEIHEE IOHITHE OXBAaThIBACT
KOOP/IMHAIIMIO POCTa OCHOBHBIX OPTaHOB IPOPOCTKA B Xoze ero ¢gopmupoBanus. M3BecTHO, 4TO
BEAYIIMM OMOMETPUYECKUM WHIAUKATOPOM, KOTOPBIH XapaKTepH3yeT OHTOTEHETUYECKOE PAa3BUTHE
OopraHusMa, SBISICTCS OTHOIIEHHE JUIMHBI KOpHS K JiuHE mobOera (ctedis). B coBpemeHHOU
HAY4YHOW JIMTEpaType WMEHHO JTOT TI0Ka3aTejlb — HAJCKHBIA MapaMeTp BIUSHUS (HaKTOPOB
OKpYXKAaroIiel cpeabl Ha GOPMUPYIOLTUICS PACTUTENBHBIA OpraHu3M. Tak, N3MEHEHHUE MOKa3aTels
OTHOIICHHS JUTMHBI KOPHS K JUTMHE 1modera ObIJI0 BRISIBIICHO B OTBET HA 3aCyXy Y POPOCTKOB COCHBI
[1], xykypy3sl [2] w nmenuns [3, 4]. A.Sl. Bome u H.A.bome mokasajgu, YTO CHIKCHHE
TEMIIEpaTypbl B MEPHOJA MPOPACTAHUS MIICHUIIBI SIPOBOM CYIIECTBEHHO BIMSJIO HAa HAa3BaHHBIN
nokasarens [5]. B orBer Ha ctpecc NaCl- 3aconeHue 3aperucTpupoBaid M3MEHEHUE OTHOIICHHS
JUTMHBI KOPHS K JUIMHE mo0era y MPOPOCTKOB TpHUTHKane [6], BBICOKOTOPHBIX pPacCTCHUIA
Chenopodium quinoa Willd. [7] u cadaopsr Carthamus tinctorius L. [8]. M3BectHo, 4TO B
MPUPOJHBIX DIKOCHUCTEMAaxX pPACTEHUS BBUICISIIOT B OKPYXKAIOUIYIO CpEeAy BEIIECTBa, KOTOPHIC
00JIaaroT ayueaonaTHYecKuM 3P PeKTom, T.e. OHU COCOOHBI BIUATH Ha POCT COCEIHUX PACTCHUH,
3aMe s win yekopsist ero. O6paboTka mpopocTKOB copHsika moprynaka Portulaca oleraces L.
BOJIHBIM 3KcTpakToM pactenuit Salvia officinalis L. u monsiau Genoii Artemisia sieberi Bess. as
BBISIBIICHUSI UX BO3MOKHOTO QJUIETIONATHYECKOTO JCUCTBUS IOKa3ayia: 3KCTPAKTHI TECTHPYEMBIX
pacTeHuil BAMSIOT Ha JUIMHY KOpHEH U 1moOeroB mopryiaka, Ha OTHOIIEHUE JUIMHBI KOPHS K JJTUHE
mobGera [9].

OTHOIIEHUE ATUHBI KOPHS K JIHHE modera 3QpQeKTUBHO UCTIONB3YIOT HE TOJIBKO JJIS OLIEHKU
YPOBHSI OTBETa PACTHTEIBHOTO OpraHM3Ma Ha JIEHCTBHE PUPOIHBIX, HO AHTPOIIOTEHHBIX (haKTOPOB.
Hamnpumep, sxcriorrpoBanue npopocTkoB ropoxa Vicia faba na pactBopax, conepxanmx BBITSDKKY
W3 CTOYHBIX BOJ TOPOJICKOH CBajJKH (IKCCYAAaT MYHUIIMIIATBHOTO MIJIAKa), BBISIBUIO HE TOJIBKO
HapyIleHHe poCTa paCTeHUH (JUIMHBI KOPHEH 1 00EroB), HO U U3MEHEHHS B 3HAYCHHUSAX TTOKA3aTels
KOOpJMHAIIMM POCTa OCHOBHBIX OPraHOB NPOPOCTKA, YTO CBHUJAETEIHCTBOBAJIO O TOKCHYHOCTH
TecTUpyeMbIX pacTBopoB [10].

B psine pabor mokazaHa OWHAMHKA OTHOIICHWS JIMHBI KOPHS K JUIMHE Mo0era mpwu
JOKPUTHUYECKOM M KPUTHUECKOM YPOBHSIX CTPECCOBOI'O BO3/ACUCTBHUS HAa PACTHTEIbHBIN OpraHU3M.
Tak, neduuT BOIBI MPUBOIUT K POCTY ATOr0 OTHOIIEHHE y MpopocTKoB Swietenia macrophylla
King: yem OoJee 3aCylUIMBBIMU SIBIISIOTCS YCIOBUSI — TEM OOJIBIIE YBEIMYMBACTCS JJIMHA KOPHEH
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MPOPOCTKOB, a JJIMHA TOOETOB INPH 3TOM YMEHBIIACTCS; OJHAKO, TPH KPUTHUYECKOM YPOBHE
HEeIoCTaTKa BOBI, JUIMHA KOpPHEW Takxke CHmkaercs [11]. 3arpssHeHue OKpysKaromieil cpebl
He(THIO MPUBOIUT K 3aMEJUICHUIO pOCTa B JUIMHY M KOpHeEi, u moberos Leucanthemum vulgare.
[Ipu »>TOM BenMuUMHA TMOKa3aTelsl KOOPAWHAIMM POCTAa OSTUX OPraHOB YBEIWYHBACTCS MPH
KoHIeHTpanuu Heptu 2,5%—7,5% (W/w), a 3aTeM — CHIDKaeTCs, MPU KOHICHTpanuu HedTH
10% (w/w) [12].

AHalM3 TPUBEICHHBIX BBIIIE PabOT MO OHTOTEHETHYECKON KOOPIMHALMU pPOCTAa OPraHOB
MpopocTa B YCIOBUSX JEHCTBUS pa3HOOOpasHbIX (AKTOpPOB Cpeldbl IOKaszal, 4YTO BOIPOC
MOHHUTOpPUHTAa HM3MEHEHUWH YKa3aHHOTO TIpolecca Npu (OPMHPOBAHUM HOBOTO PACTUTEIEHOTO
OpraHM3Ma BCE €IIe OCTaeTCsl OTKPBITHIM. HeaocTaTouyHO OCBEIIEHBI B JUTEpaType BOMPOCHI
ONMCAHMUA PA3HOBUAHOCTEH KOOPIMHAIIMKM  OPraHOB TPOPOCTKA M HMX YYBCTBUTEIBHOCTH K
(akTopaM cpefpl, He 1aHa CpaBHUTENbHAS XapaKTePUCTUKA 110 Ha3BAHHOMY MPHU3HAKY POCTOBBIX U
KOOP/JMHAIIMOHHBIX TPOIIECCOB B (POPMHUPYIOMIEMCST PACTUTEIHLHOM OpraHm3Me. B coOCTBEHHBIX
MPEeNbIAYIINX HUCCIEIOBAaHUSIX OBLJIO TMOKa3aHO, YTO Yy MPOPOCTKOB TMIICHUIIBI TMPOIecC
KOOpJMHAIIMM pPOCTAa OPraHOB B YCIIOBHSIX BHEIIHErO BO3ICHCTBUS OTIMYACTCS OOJbIIeH
CTaOMIBHOCTRIO, YeM pocT [13, 14].

Takum oOpa3oM, BBEJEHHE B NEpeyeHb OMOMETPUUYECKUX MapaMeTpoOB, UCHOIb3yEMBIX NPHU
(uTOTECTUPOBAHUH, TMMOKa3aTeNei, KOTOPhIe CBSA3aHBI C Pa3HBIMU BHJIaMU KOOpAMHAILMEH pocTa
OpPTaHOB M OTCJICKMBAaHUE MX JWHAMHKH B Tporecce pOpMHUPOBaHUS MPOPOCTKA, TO3BOIHUT Ooee
TOYHO OLIEHUTh CTETEHb MOTEHIMAIBLHON OMAaCHOCTh aHTPOIMOTEHHOTO (haKTopa ISl )KUBOTO TECT-
00BEKTA.

MeToabl Hccae10BaHUS

B wuccnenoBaHumM Ui MOJydeHHsI TPOPOCTKOB — (UTOTECTA - HCIOJIB30BAIM CEMEHa
MIIeHUIbI 03uMo Triticum aestivum L. VIx mpopacTiiu mo oOmEenpHHATON METOIUKE 2,5 CyTOK
npu t=26 °C Ha QacoBanHOM Bojge «MayaTKo» (KOHTPOJb) U B DKCIIEPUMEHTAIBHBIX YCIOBHUSIX.
[Tocrnennue oxBaThIBATU MPOpPAIIUBAHUE CEMSH MpPU JEHCTBUM HHU3KON IUIIOCOBOM TeMIEpaTyphl
(mpu t = 7-10°C B Teuenue 4 yac), Ha TPOMBIIUIEHHOW CTOYHOM BOJE ¢ MAacClIO-ChIP3aBO/ia, MOCIE
CYTOYHOM OOpaOOTKM CEMSIH CHHTETHYECKHM pPEryJIsITOPOM pOCTa PACTEHUH — KOMILIEKCOM
cripokapGoHa ¢ siHTapHO Kucinotoil (CA) B komentpauusx 10° (-5) u 10™ (-4) moms/av® [15].
Takum 00pa3oMm, B HCCIEIOBAaHUU MOJICTUPOBAINA JCHCTBUE ABYX Pa3HOBUIHOCTEH (PaKTOPOB
cpensl Ha Tporecc (GOPMUPOBAHUS TPOPOCTKA: AOMOTHYECKOro (TeMIepaTypHOTO) U
AHTPONOTEHHBIX (MPOMBIIUIEHHON CTOYHON BOJBI M CHHTETUYECKOTO PETYJIATOpa pOCTa PACTEHHI).
beuta ucnonp3oBaHa METOAWKA BH3YalbHBIX HAONMIOACHHUNA M OOIIENPHUHSATHIE OMOMETPHUYECKHE
meronauku. Ha 1, 1,5, 2 u 2,5 cytku hopMupoBaHus MpOPOCTKA U3MEPSIIN UIUHY 21d6HO20 KOPHSL
(Lex), Onumny rxoneonmuns (Lx), Onuny maxkcumanvio 601vuio2o npuoamoynoz2o kophs (Lok). Ha
OCHOBAaHUHM TIEPBUYHBIX JAaHHBIX BBIYUCIHINA 3HAYCHHS OTHOIEeHWN Lx/Lex, Lx/Lok, Lox/Lex.
[lepBast rTpymma mokaszaTreilel — pPOCTOBBIE TapaMeTphl, BTOpas — mapaMeTpbl 3-X BUJOB
OHTOT€HETUYECKOW KOOpAMHALIMM POCTa OpraHoB mnpopocTka CpenHue 3HAUYECHUS YKa3aHHBIX
MOKa3aTeNnel ycraHaBIMBaIM IO (GOPMYJE Xqp+td, HOCTOBEPHOCTh OTIMYUN — € IOMOUIBIO
t-kputepuss Ha pemnpe3eHTaTUBHBIX 00BEMax BbIOOpOK ¢ p=0,05. Cratuctuyeckas oOpaboTka
BBINOJIHEHA C UCTIOJIb30BaHuEM pecypca Excel.

Pe3yabTarsl U 00Cy:KICHTE

Hu3kaa  nnwocoean  memnepamypa. BusyanbHble  HaOmogeHuss  3apUKCHUPOBAIU
HE3HAYMTENBHYIO 33/IEPIKKY POCTa MPOPOCTKOB TOJBKO Ha 1 cyTku ux opmupoBanus (pucyHok 1).

B Tabmuue 1 npuBeneHsl 00OOIIEHHBIE pe3yNbTaThl IO JUIMHE OPraHOB IPOPOCTKA.
Cratuctuueckass oOpaOOTKa TMOJYYEHHBIX JIaHHBIX I[IOKa3ajlla OTCYTCTBHE CYIIECTBEHHBIX
W3MEHEHUU JUTMHBI BEIyIIUX OPraHOB MPOPOCTKOB B YCIOBHSIX JEHCTBUS aOMOTHYECKOTO (DaKkTopa,
HCKITIOYEHUS COCTABIIMII POCT MPUAATOYHBIX KOPHE.
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leyTku
Pucynoxk 1 — ITpopoctku Triticum aestivum L. Ha 1 u 2 cyTKu npopaIiiuBaHus: +t — KOHTPOJIbHbIC
TEMIIEpaTypPHBIE YCIOBHS; -t — IKCIIEPUMEHTAJIbHBIE TEMIIEPATYPHBIC YCIOBHSL.

2 cyTKHM

Tabmuma 1 — JluHaMuKa POCTOBBIX IMOKa3aTeNedl MPOPOCTKOB TMIIEHHIBI O3UMOW BO BpEMs HX
(hopMHUpOBaHKS B MOHUTOPHUHI'€ KPATKOBPEMEHHOT'O ICHCTBUS HU3KOM IUIFOCOBOM TeMIepaTypbl

Cyrkn KouTtpous JKCNePUMEHT
L 2k Lk L ok L 2k Lk L ok
1 4,1+0,5 2,2+0,2 22+04 3,7+04 2,0+0,2 15+0,2° **
1,5 9,3+0,8** | 3,6+0,2** |66+0,5** [83+0,7** |35+0,2** 5,2 +0,5° **
2 20,9+1,9** | 8,6+0,6** | 25,1 +15** | 224+2,0** |88+0,7** 256 £1,6 **
2,5 24,02 4*%* | 12,2+0,9** | 30,3+1,7** |[249%+20 10,6 £1,0° ** | 25,4 +£1,5°

Ipumeuanue: °- 3Ha4CHUsI, JOCTOBEPHBIE 110 TOPUOHTAIIH ; ** - 3HAUEHHSI, IOCTOBEPHBIE M0 BEPTHKAIN

AHanmu3 JOUHaMHKA TpEX OHOMETPUYECKMX TIOKaszarelield, KOTOphIE XapaKTEepU3YIOT
KOOpJIUHAIIMIO POCTa 3TUX OpPraHoB (Tabmuua 2), CBUIACTENHLCTBYET O TOM, UYTO JOCTOBEpHBIC
U3MCHCHHUA B JUHAMUKE I10Ka3aTCIIA LK/L@K B OKCIICPUMCHTC SBJIAIOTCA OoJtee CYHICCTBCHHBIMU,
YeM B KOHTpoJe: oH ¢ 1 mo 1,5 cyTku 10CTOBEpHO OTIAMYAICS OT KOHTPOJIbHOr0. BmecTe ¢ TeM, U B
KOHTpOJIC, U B dKCIIEpUMEHTE ¢ | 1o 2,5 CyTKH MMEJI0 MECTO JOCTOBEPHOE KoyicOaHWE 3HAYCHHIMA
Lx/Loxk, 9T0 B KOHIIE ()OPMUPOBAHUS MPOPOCTKOB MPUBEIOK 3HAYUTEIBHOMY €r0 YMEHbIIECHUIO, T10
CpaBHEHHMIO ¢ | cyTKamMH TpopamuBaHUs B OOOMX TpyMIax MNPOPOCTKOB. TakuMm oOpazom,
KpaTKOBPEMEHHOE ACHCTBME HU3KOW IUTOCOBOM TeMIIEpaTypbl M3MEHUIIO KOOPAMHAIIMIO pOCTa
KOJIEONTMJISI OTHOCUTEJIBHO JIOTIOJHUTEIBHBIX KOpPHEH: KOJICONTUJIb 3aTOPMO3WJI CBOMl pocT
OTHOCHUTEJIBHO 3TOI'0 OpraHa MpopoCTKa.

Tabmuua 2 — JluHaMuKa nokasaresei KOOpJAHHALMN POCTa OPraHOB MPOPOCTKOB IMIIICHUIBI 03UMON
BO BpeMsl UX (OPMHPOBAHUS B MOHUTOPHHIE€ KPAaTKOBPEMEHHOTO JAEHCTBHSI HHU3KOM IUIIOCOBOM
TEMIIepaTypbl

CyTkn Koutpoan IKCIepUMEHT
Lk/Lek Lx/Lok Lox/Lek Lx/Lek Lx/Lok Lox/Lex
1 0,74+0,13 1,27 +0,14 0,64 £ 0,12 0,73+£0,11 1,49 +0,13° 0,54 + 0,09
15 0,44+0,04** | 0,61 = 0,05** | 0,80 £ 0,09** | 0,47 £ 0,04** | 0,69 +0,05° ** | 0,75 £ 0,07**
2 0,46+0,08 |0,37+£0,03** | 1,29 +0,14** | 0,43 £ 0,07 0,36 £0,03** | 1,18 +0,14 **
2,5 054+0,06 |0,42+0,03** |1,33£0,13 045+0,04° |042+003* |114£0,11°

Ipumeuanue: °- 3Ha4eHUs], JOCTOBEPHBIE 110 TOPU3OHTANH ; ** - 3HAUCHUS, JOCTOBEPHBIE 110 BEPTUKAIN

JuHamuka Jpyrux OMOMETpPHUYECKHX IIOKaszaTesel Imporecca KoopAauHauuu (Lx/Lex u
Lox/Lex) m KOHTPOJBHBIX, U SKCTIEPUMEHTAIBHBIX TPYMI B X0/1€ (popMUpOBaHUS MTPOPOCTKA ObLiIa
mono6HOM. JIocTOBEpHBIC OTIUYHSI 3apPETUCTPUPOBAHBI TOIHKO B KOHIIE MEPHOJa MPOPAIIHBAHHSL.
BusyanbHbie  HAONIONEHWsT W MOHHUTOPHHIOBOE  HWCCIICIOBAaHHE IPOBEICHHOE  METOJOM
(GuTOTECTUPOBAHUS, TO3BOJIMIM OXapaKTEPU30BaTh JCHCTBUE HCCIEIOBAaHHOTO aOWOTUYECKOTO
(dakTopa Ha POCT M KOOPJMHAIMIO POCTa OpraHa MPOPOCTKA IMIICHHUIBI 03UMON B TPOLIECCE €ro
(dbopmMupoBaHUs:
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e KpaTKOBpEMEHHOE JIEHCTBUE HU3KOM IIJIIOCOBOM TEMIEPATYPHI HE CYIIECTBEHHO BIIUSAET HA
POCT U KOOPAMHALIMIO OPTaHOB NMPOPOCTKA.

¢ B yKa3aHHBIX YCJOBHSIX TOJIBKO y MPHUIATOYHBIX KOPHEH ObUIO BBHISBIEHO CYIIECTBEHHOTO
TOPMO>KEHHE POCTOBBIX ITPOLIECCOB.

e 113 3-x pa3HOBHIHOCTEH 0O0JIee YyBCTBUTEIHLHOM K ICHCTBUIO HCCIeayeMoro (hakTopa Oblia
KOOpJUHAIIMS pOCTa KOJEONTHJIS OTHOCUTENIbBHO NPUAATOYHBIX KOpHe. B skcrnepumeHTanbHOM
rpymIe NpOpPOCTKOB JOCTOBEPHBIE OTJIMYHS MPOIEcca OT KOHTPOJIBHOTO PErHCTPHPOBAIH TOJIBKO
Ha MEePBbIX CTAAUIX MPOPAIIMBAHUS.

¢ BoIsiBIICHHAsT HE3HAYUTENIbHAs YYyBCTBUTEIBHOCTh HCCIEAYEMBIX MPOIECCOB K HHU3ZKUM
IUTIOCOBBIM TEMIIEpaTypam, MO-BUAUMOMY, OOycloBiIeHa OOIIMMHU aJalTalldOHHBIMU CBOHCTBAMHU
TMIIIEHUITBI 03UMOM K ACHCTBHUIO JaHHOTO (haKTopa.

Ilpomviuunennas cmounasa 6oda. BusyaibHble HAONMIONEHUS HA TPOTSHKCHUH BCETO
Meproja SKCIO3UIINHU 3a JEHCTBUEM aHTPOIIOI€HHOTO (hakTopa (MPOMBILUIEHHON CTOYHON BOJIbI) HA
POCT M OHTOTE€HETHYECKYI0 KOOPIMHAIIMIO POCTa OPIraHOB IPOPOCTKOB TIIEHHUIBI O3MMOM
3a(UKCUPOBAIN 3aMEAJIEHUE POCTa PACTEHHM SKCIEPUMEHTAIbHON TPYIIbl 1O CPaBHEHUIO C
KOHTPOJILHOU. B Hell 3a 3TO BpeMs MPOrpecCUBHO YBEIMUYMIOCH KOJIMYECTBO MOBPEKACHHBIX CEMSH
(pucyHok 2).

e

NMOBpexXIEHHbIe MPOPOCTKHU B E

Pucynoxk 2 — Ipopoctku Triticum aestivum L. va 1 u 2,5 cytku npoparuBanus. ['e: K —
KOHTPOJIbHBIE YCIOBHS, E — 9KCTIEpUMEHTAIBHBIC YCIOBHS IIPOPAIIHBAHHSL.

1 cyTkm 2,5 cyTkm

bruomerpuueckue AaHHBIE, KOTOpbIE COAEPKUT TabiaMuIa 3, CYMIECTBEHHO YTOUYHSIOT
CKa3aHHOE Bbllle. Tak, poCTOBbIE MOKA3aTENIH TPEX MCCIETOBAHHBIX OPraHOB 3KCIIEPUMEHTAIBHBIX
pOpoCcTKOB T7. aestivum JEMOHCTPUPYIOT TOCTOBEPHOE CHI)KEHHE 3HAUYEHUH MO CPaBHEHHUIO C
KOHTPOJILHBIMH B TEYEHUE BCETO MEPHO/Ia HAOIIOICHHS.

Ta6muia 3 — PocToBble TOKa3aTeau MpopocTkoB Triticum aestivum L. Bo BpeMst ux hopMupoBaHHs
B MOHHUTOPHHIE JEHCTBHS MPOMBILIJIEHHON CTOYHOM BOJIBI

CyTku KonTpoanb IKCnepuMeHT
L 2k Lk L o.x L 2.k L k. L o.k.

1 1,9+0,4 1,8+0,2 1,0+0,0 1,4+0,3° 1,7+0,2 1,1+0,1

1,5 3,3+0,7 ** 2,6+0,2 ** 3,4+0,6 ** 1,9+0,5° 2,1+0,2° ** | 1,4+0,3°

2 9,5¢16 ** |53+0,6 ** 13,9+15 ** 4,7+1,4° ** | 3,7+0,5 ** | 7,441 4°**

2,5 10,2+2,0 7,3+£0,8 ** 19,9+2,3 ** 7,8£2,0 ** 4,9+0,6° ** | 12,612,56° **

Ilpumeyanue: °- 3HAYEHUS, JIOCTOBEPHBIE IO TOPHU3OHTANM ; ** - 3HA4YEHHs, JOCTOBEPHBIC IO

BEPTHKAIN

[Tomy4yennble pe3ynbTaThl CBUICTEIBLCTBYIOT O CYIIECTBEHHOM TOKCHYECKOM BO3JCHCTBUU
JAHHOTO aHTPOMOTeHHOro (akTopa Ha OSTOT MPOLECC PACTUTENBHOIO OpraHu3Ma. AHaIu3
JTUHAMUKY TTOKa3aTeseil, KOTOpbIe OTPAXKAIOT KOOPIAUHAIIUIO POCTa OPTAaHOB MPOPOCTKOB MIIIEHHUITBI
03UMOHM B xone uX (opmupoBaHus (Tabmuma 4), TMoKasajd, YTO KOHTPOJIbHBIE 3HadeHUst Lk/Lox
MMeNU Y€TKYI0 TeHJICHLUIO K CHIKEHHUIO ¢ 1 mo 2 cyTku. [Ipu sTom B unTepBane ¢ 1,5 no 2 cytok
HaAO0JIFO/1aJIOCh TIOYTH 2-KpaTHOE WX MaJCHHWE. B 3KCIepUMEHTANIBHON TpyIe Takas TCHICHIIHS
YETKO HE MPOCIEKHUBAIACH, YTO COBMAAANO C JTOCTOBEPHBIMU OTIWYHMSIMH 3HAUeHM ee Lx/Lox oT
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KOHTPOJbHBIX.  JIMHaMHUKa  3Ha4eHMH  Jpyroro  ImokaszaTenas  KoopauHauuu  Lox/Lek
CBHJICTEIBCTBOBANIA O TOM, YTO OH ¢ 1 MO 2,5 CyTKM IpOpaniBaHus B KOHTPOJIE MOKa3al pe3Koe
7-KpaTHOE yBEIMYCHUE 3HAYCHHWH MPOTHB MPUOIM3HUTENBHO 2,5-KpaTHOTO B KCIIEPHUMEHTAILHOU
rpyIme.

Tabnuna 4 — [TokaszaTenu KOOPAUHAIIMK POCTa OPraHOB MPOPOCTKOB Triticum aestivum L. B mepuon
uX HOPMHUPOBAHUS B MOHUTOPUHTE ICHCTBHUS MPOMBIIIIICHHON CTOYHOM BOJIBI

CyTkn KonTpoasb Excnepument
Lr/ 2k Lx/Lok Lox/ ek Lr/ 2k Lx/Lok Lox/ ek
1 1,17+0,14 | 1,81+0,20 0,74 +0,08 1,46+ 0,17 ° 1,72+ 0,22 0,99+ 0,20°

15 |1,37+0,19 | 1,13+0,17** |1,51+0,30** 1,58+ 1,17 1,75+ 0,14° 0,91 +0,24°

2 1,63+0,58 | 0,58+0,13** | 2,92 +0,73** | 1,76+ 0,36 ** | 0,93+ 0,20 °** | 2,70+ 0,91**

2,5 |2,12+0,60 | 0,54 +0,10 4,96+ 1,55** | 1,35+0,31° 1,01+ 0,63 2,35+ 0,85°

Hpumeqaﬁue: °- 3HAYCHUA, AJOCTOBCPHBIC II0 TOPU3OHTAIIHU ko 3HAUCHUs, OOCTOBCPHBIC II0

BEPTHKAIN

Poct 3HaueHuii 3TOro mnokasarenst B SKCIEPUMEHTE Hauaics TOJbKO mocie 1,5 cyTok
npopammBanus. OOHapy)XCHHbIE HM3MEHEHHS CTaTHCTHYECKH JOCTOoBEepHB. [IpoBeneHHOe
UCCIIeZIOBAaHNE MO3BOJIMIO COCTaBUTh XapaKTEPUCTHUKY BO3JEHCTBHS OJHOM M3 Pa3sHOBUIAHOCTEH
AHTPOIIOTEHHOTO (paKTOpa cpeibl Ha POCT W KOOPAHMHAIIUIO POCTa OPTaHOB MPOPOCTKA MIICHHUIIBI
03MMOI1 B Iporecce ero GopMupoBaHUs:

e [IpomplllsIEHHAss CTOYHAs BOJAA KpallHE HETaTUBHO BO3JAEHCTBOBajia Ha  POCT U
KOOP/AMHALMIO pOCTa OPraHOB IIPOPOCTKOB B X0J1€ €ro (hopMupoBanus y Ir. aestivum.

© MOHHUTOPUHIOBOE MCCIIEIOBAHNE MTPOAEMOHCTPHPOBAJIO CYIIECTBEHHOE TOPMOXKEHHUE pocTa
BCEX OCHOBHX OpPraHOB ITPOPOCTKA B 3TOT MEPHUO/.

e Bce uccrienoBaHHbIE Pa3HOBUIHOCTH OHTOT€HETHMYECKOMW KOOpAMHALMM pPOCTa OpPraHOB
MOKa3aJIi BBICOKUH ypOBEHb UyBCTBUTEIBHOCTHU K ACHCTBUIO JAHHOTO aHTPOIOT€HHOIO (hakTopa BO
BpeMst (GOpMUPOBAHHS TPOPOCTKA.

¢ BbIsBIICHHbIE M3MEHEHUS MMENN KaK HETaTUBHYIO, TaK U MO3UTHBHYIO HAlpaBJICHHOCThH B
JMHAMUKE UCCIIelyeMbIX IIoKa3aTesael 3Toro npouecca.

CHHTETHYECKHI CTUMYJISITOp pOCTa pacTeHWid. BusyanbHble HAOMIOACHUS HE OOHAPYKWIH
CYLIECTBEHHBIE U3MEHEHMs pocTa B (-4) rpymIe 3KCIepUMEHTaIbHBIX POPOCTKOB, B TO BPEMs Kak
Jpyrasi rpyIia aHaJIOTMYHBIX IPOPOCTKOB (-5) MPoIeMOHCTPUpPOBajIa HEKOTOPOE YXYILIEHHE pOCTa
JIOTIOJTHUTEIbHBIX KOPHEH M KOJEONTWIS IO CpPaBHEHHIO € KOHTpojeM. s KOHKpeTH3auuu
MOJyYSHHBIX JAaHHBIX TPOAHAIM3UPOBATH JUHAMUKY OMOMETPUYECKHX IIOKa3aTesel, KOTOphIe
XapaKTePH30BaAIH POCT M KOOPAMHALIUIO POCTA OPraHOB IPOPOCTKOB Tr. aestivum L. B mpomecce ux
(dhopmupoBanus 1ocyie 00pabOTKU CEMSH IBYMsI KOHIICHTPAIIUSIMU CHHTETUYECKOT0 Komruiekca CA.

1,5 cyrkn 2,5 cyTkmn
Pucynoxk 3 — Ipopoctku Triticum aestivum L. va 1,5 u 2,5 cytku npopammsanus. ['ie: K —
KOHTpPOJIbHBIE yCIIOBUS, (-4) — KoHIeHTpanus — 10-4 MOJI/;[M3 komiuiekca CB, (-5) — koHIeHTpanus
10-5 MOJ‘I/JIM3 xoMmiuiekca CS
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Tabmunpel 5 u 6 cojepkaT TakWe JaHHbIE BMECTE C pe3ysbTaTaMU HUX CTATUCTHUYECKOMN
o0paboTku. Kak cBUIETENbCTBYIOT MpE/ICTABICHHbIC JaHHbIE TaOIHUILbI 5, O0iblIast KOHIEHTpALUs
koMIuiekca CA He CyIIeCTBEHHO U3MEHWIA U MTOKAa3aTel pocTa, U NapaMeTpbl KOOPJAUHALIMM pOCTa
OpraHoB mpopocTtka. /Jlias mepBoil TIpynmbl HUCKIIOYEHHS] COCTABISIOT TOJNBKO 1  CyTKH:
JKCIIEpUMEHTAJIbHbIE 3HaueHus1 Lrk n LK oTiaum4anmuch OT aHaJIOTMYHBIX KOHTPOJBHBIX. [Iporecc
KOOp/AMHAIIMM OKazajcs ele 0osiee yCTOMYMBBIM, YEM POCT, K IEHCTBHIO JAHHOTO aHTPOIIOI'€HHOTO
(dakTopa: AMHAMHUKA KOHTPOJBHBIX W SKCIEPUMEHTAIBHBIX MOKa3aTelell 3-X BHIOB KOOPIUHAIINU
ObUTa aHAIOTMYECKON npH (GOPMUpPOBaHKH TpopocTka. KoHmeHTpamus kommiekca 10-5 mMoms/am’>
OKa3aja Ha pOCTOBBIE IPOLIECCHl U KOOPJIMHAIUIO POCTa OPraHOB IPOPOCTKAa MHOE BO3/AEHUCTBUE,
YeM ONKUCAHHOE BBIIIIE.

Tabmua 5 — OOO0OmEHHBIE NaHHBIE MO IUHAMHKE pOCTa M KOOPAWHAIIMM POCTAa OPraHoB
MIPOPOCTKOB MIICHUI[BI O3UMON B MOHUTOPUHIE O JEUCTBHS KOMILUIEKCA CIIUPOKApOOHA C SHTApHOM
KHMCJIOTOM B KOHUEeHTpauuu 10—4 MOJ'IB/,Z[MS

CyTkn Koutpoin IKCIEPUMEHT
L rk | Lk | L nk L rk | Lk | L nk
Ilokazarenu POCTa OCHOBHLIX OpPTaHOB ITPOPOCTKOB
1 56 +0,4 25+0,2 25+0,3 6,7 +0,5° 2,2+0,2° 2,8+04
15 113+£1,1** 39+03** | 74+07** 102+1,1** | 38+02** |78+08**
2 28,6 2,5 ** 10,9+0,9** | 26,1 +1,8** 273+25** | 10,7+0,8** | 26,8 +1,6 **
2,5 37,8+35** 18,0+12** | 37,7 +2,1** 396+30* |178+13** |37,7+1,7**
ITokazarenu KOOpAWHAOWU pOCTa OCHOBHBIX OpPTaHOB ITPOPOCTKOB

1 0,51 +0,06 1,22 +0,14 0,49 + 0,06 0,61+0,11 0,88 +0,16° | 0,50+ 0,10
15 0,53+0,13 0,65+0,10** | 0,93+0,24** | 0,54+0,14 0,60+ 0,09** | 1,09+ 0,31**
2 0,59 +0,21 0,48+0,10** | 1,37 £0,52 0,58 £ 0,26 0,43+ 0,05** | 1,54 +0,67
2,5 0,60 +0,13 0,48 + 0,03 1,31+0,32 0,50 + 0,06 0,47 + 0,03 1,10+ 0,14

prweqaﬁue: °- 3HA4YCHUA, AOCTOBCPHBIC IO TOPHU3OHTAIA | *koL 3HA4YCHUA, AOCTOBCPHBIC II0
BEPTUKAIN
Tabmuma 6 — OO0O0OmEHHBIE NaHHBIE TO JWHAMUKE pOCTa M KOOPJAMHAIIMH POCTa OPTraHOB

IIPOPOCTKOB IIIICHUIIBI O3UMOM B MOHHTOapHHFG JeCTBUSL KOMIUIEKCA CIUPOKapOOHa ¢ SHTapHOU
KHCJIOTOM B KOHIIeHTparuu 10—-5 Mons/am

CyTtkn KonTpoas IKCIEPUMEHT
L x/L rk | L x/L nx | L ax/L rx L x/L rk | L x/L nx | L ax/L rx
[lokazaTeny KOOpAMHAIIMHN POCTa OCHOBHBIX OPTraHOB MPOPOCTKOB
1 0,51 +0,06 1,22+0,14 0,49 + 0,06 0,49 +0,10 1,14+ 0,13 0,63+0,17
15 0,53+0,13 0,65+ 0,10 0,93+£0,24** ]0,43+0,16 0,74 £ 0,15** | 0,66 £ 0,18
2 0,59+0,21 0,48 £ 0,10 1,37 £ 0,52 0,34+0,11° | 0,37 £0,07** | 1,07 £ 0,15**
2,5 0,60+0,13 0,48 £ 0,03 1,31+£0,32 0,70+ 0,36 0,39+0,04° |126+0,21
[TokazaTenu pocTa OCHOBHBIX OPTaHOB IPOPOCTKOB

1 56 +0/4 25+0,2 25+0,3 55%0,5 19+0,1° 2,2+0,3
15 113+11** 39+03* [74£0,7* 118+11* |29+0,2° ** | 52+£0,6° **
2 28,6 £2,5** 109+09** | 26,1+1,8** 269+23** |76+0,6° ** [240+£18 **
2,5 37,8+3,5** 18,0+12** | 37,7+21** 31,6 +£3,2°%* | 122+13°** | 31,3+1,8°**

Ilpumeuanue: °- 3HaYEHWS, MOCTOBEPHBIE IO TOPWU3OHTAIM ; ** - 3HAYEHHA, JOCTOBEpPHBIE IO
BEPTHKAIN

Kak cBunerenscTByeT Tabnwia 6, OHa CHHU3WJIA POCT OPTaHOB IO CPABHCHHIO C KOHTPOJIEM,
0COOEHHO CYIIIECTBCHHO Y KOJICOMTENS U MPUIATOYHBIX KOPHEU. [l KOOpAMHAIIMKM POCTa OPraHOB
3a)MKCUPOBAHBI JIOCTOBEPHBIC OTJIMYHUS Ha OJHOM W3 ITAIOB MPOPAIIUBAHUS MO 2-X TMapaMeTpaM
Lx/Lrx u Lx/Lax.
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CpaBHUTENBHBIN aHaNW3 JaHHBIX 2-X BbIIIE NPUBEIEHHBIX TAOJMUI[ MO3BOJMI COCTaBUTh
XapaKTepUCTUKY BJIMSHUS CHHTETHYECKOro cTUMyJsTopa pocta CA — aHTpONOreHHOro (akropa
CpeJlbl — Ha POCT ¥ KOOPJAMHALIMIO OPraHOB MIIEHUIIBI O3UMOM B IIpOLECCE €0 (POPMHUPOBAHUS:

e CHUHTETHYECKHUH pETYyJATOpP pOCTa pPACTEHUH KOMIUIEKC CHUPOKapOOHa ¢ SHTapHOU
KHUCJIOTONH B 3aBHCUMOCTH OT KOHIIEHTPALUHU MPOAEMOHCTPHPOBAT Pa3HyIO CTENEHb HEraTUBHOTO
BO3/ICHCTBUS HAa POCT M KOOPJHMHAIIMIO POCTa OPraHOB MPOpOCTKa Tr. aestivum B Xxome ero
(dhopmupoBaHus.

e Cemena, obpaGoranubie KoHuenTparueii 10—4 mons/mvm® CS (GopMHEpPOBaNTH MPOPOCTKH,
KOTOpbIE MO JAJMHE M KOOPAMHALMKM POCTa OPraHOB B 3HAYMUTEJIBHOW CTENEHH ObUINM MOJO0OHBIMU
KOHTpPOJIbHBIM. MICKITIOU€HHE COCTaBUIIa TOJIKO OfHA CTaaus uXx pa3Butus (1 cyT.).

e MOHUTOPUHIOBOE HCCIEIOBAaHUE JEHCTBHS MOKA3aj0 CYLIECTBEHHOE TOPMOXKEHHME pOCTa
KOJICONTWISI M MPUJATOYHBIX KOpPHEH BO BpeMs (OPMHPOBAHUS MPOPOCTKA IPH MEHBIIEH
KOHLIEHTpALlUU KOMIUIEKCaA.

e OHnTOreHeTnyeckas KOOpJUHALMs pOCTa OPraHOB IMPOAEMOHCTPUPOBaJIa HE3HAYUTEIbHYIO
qyBCTBUTEIBHOCTh K JEHCTBHUIO TakoW J/J03bl JAHHOTO aHTPONOIreHHOro ¢akropa B Ipolecce
(hopMHUpOBaHUS IPOPOCTKA.

Jlanee B HUCCIIEOBAaHMM  COCTaBWJIM  CPAaBHUTEIBHYIO  XapaKTEPUCTUKY  JE€HCTBHS
aOMOTUYECKOTO M PAa3HOBUIHOCTEH aHTPONOICHHBIX (DAKTOPOB Ha POCT U OHTOTCHETUYECKYIO
KOOP/MHAIIMIO pPOCTa OPraHOB MPOPOCTKOB MILIEHHIBI 03MMOM BO BpeMs HUX (opmupoBanusi. Ee
COJICPXKHT B CXeMaTHYeCKOM BHjie Tabnuna 7.

Tabmuua 7 — CpaBHMUTENbHAs XapaKTEPHCTUKA JACUCTBHS (DAKTOPOB pa3iMyHONW NPUPOABI Ha
IIPOPOCTKH IIIEHUIbI 03UMOI BO BpeMs MX ()OPMHPOBAHUS

ITapameTpbl PocToBbIe Koopaunanum pocra opraHon
NeNe daxTop L2k Lk Lok Lr/Lek Lx/Lok Lox/Lex
1 Huzkas+t° - -M - +M -
2 | IlpomsleHHas -M -M -M + M +M +-M
BOZA
3 CB 10* + - -
MOJIB/ M
4 Cb 10~ - -M -M - -
MOJ'IL/,I[M3

Ipumeuanue:{+} - crumyssiuus (yBeauueHue), {-} - TopMoxkenue (yMmMeHbinenue), {M}- mporecca
(mokazarens) B MOHHMTOPUHTE (QOPMHPOBAHHS IPOPOCTKOB IMIICHUIIBI O3UMOU (MOHUMOPUHEOBBIMU
UBMEHeHUAMU NOKA3AMesl CYUMAany maxkue, KOmopule umeny Mecmo Ha 2-x u 6oiee 2manax hopmuposanisl
NPOPOCMKQ).

Kak cBuzaerenscTByeT naHHas Tabnuna, Oosiee Bbicokas KoHueHTpanusi CH sBusercs
(hakTOpOM, KOTOPBI MEHBIIIE BCETO BIMSICT HA POCT U KOOPJIMHAIUIO pocTa opraHoB. Hanbomnbiee
BO3JIEHCTBUE Ha Ipouecc (opMHUpoBaHHUS MPOPOCTKOB OKas3ajla IMPOMBIIIIEHHAas Bojaa: eé
CYIIECTBEHHOMY JEUCTBUIO B Tpolecce (GOpMHUPOBAHUS TPOPOCTKOB TMOIBEPIINCH U POCT, U
KOOpJIWHAIIMSL pOCTa OpPraHoB MPOpocTKOB. [lpyrue wuccienoBaHHble (GaKTOPhl UMENH
MIPOMEXYTOYHBIN XapaKTep BIHMSHHUS Ha YKa3aHHBIC IMpolecchl. J[aHHbIe MPUBEACHHON TaOIUIIBI
IIO3BOJISIIOT paccMarpuBath komiuieke CF B koHueHTtpanuu 10™ Monb/IM® Kak aHTPOIOreHHBIH
(hakTop ¢ BBICOKUM yPOBHEM IKOJIOTHUECKOI 0€30MaCHOCTH, a MPOMBIIIICHHYIO CTOYHYIO BOJIY KaK
(hakTOp cpenbl, OKa3hIBAIONIIMK CYIIECTBEHHOE TOKCHYECKOE BO3CHCTBHME HAa OpraHu3M. B 1enom
WCCleIoBaHHbIE (DAKTOPBI MO CTENEHU BO3PACTAHUS HETATUBHOTO BIMSIHHS Ha MPOIECCHI POCTA H
KOOpJUHAIIMK POCTa OPraHOB MPOPOCTKOB MIIEHUIIBI HA MPOTSHKEHUU MX (OPMHUPOBAHUS MOMKHO
MIPOPaHKUPOBATh cleayromum odpa3om: Ilpomeiniennas Boga > CA 10" monb/nm® > Huskas +t°>
Ccq10* MOJ'IB/,I[Mg.
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HesnauutenbHoe IeHCTBHE HU3KOM TeMIleparypbl +t° Ha HCCIELyeMbIe MPOLECCHI, TI0-
BUIUMOMY, CBSA3daHO C HaAJIUYUCM Y [IICHUIIBI 03UMOH a,I[aHTaLII/Iﬁ K JaHHOMY (I)aKTopy.
YcTaHOBIICHHEIE CYHMICCTBCHHBIC PA3JIMUUA BJIUAHUA IBYX KOHIIGHTpaIII/Iﬁ komiuiekca CH BBI3BaHO
HaJIMYHUEM Yy HCTO 6I/IOCTI/IMYJ'II/Ipy1-OH_II/IX CBOICTB: OJIM3KHE KOHICHTpALUuH CIOCOOHBLI OKa3bIBaTh
pa3HOHAIPABICHHOE BIIMSIHUE HA MPOLIECCHI Y pacTeHui. J[JIg MCCieTOBAaHHOTO KOMIUIEKCA TaKHe
CBOMCTBa OBLIHM OMMCAHBI HAMU B MPEIBIAYINNX MyOnukanusx [13, 14].

Taxknm 06p330M, B HUCCJICAJOBAaHUU ObLIa COo3aHa 3KCIIPECC-METOAUKA ONPCACICHUA CTCIICHU
HEraTuBHOI'O BO3,I[6ﬁCTBI/I$I AHTPOIIOTCHHBIX (baKTOpOB Ha OpraHusM ¢ HCIOJIb30BAHHEM 6
OMOMETPUUYECKUX IapaMETPOB, KOTOPbIE XapaKTEPU3YIOT POCT M KOOPAMHALMIO POCTa OPraHoOB
popocTka niIeHuns! (urorecta). OHa coaepKUT (HPAKTOP-3TATIOH, OKa3bIBAIOUIMNA CYIIECTBEHHOE
HETaTUBHOE BO3/CHCTBUE HA JKUBYIO CHCTEMY (IPOMBINUICHHAs CTOYHAsl BOJa), (haKToOp-3TaJoH,
KOTOpLII\/'I SABJICTCS NPAKTUYCCKU 3KOJIOTMYCCKHU 0e30ImacHbBIM (CI/IHTeTI/I‘{eCKI/Iﬁ CTUMYJIATOP pOCTa
pacTeHnii B KOHLEHTpauuu 10 MOJ'II)/[[Mg) JUIE  Opranm3mMa M WX XapaKTCpUCTHKY Kak
COBOKYITHOCTH U3MCHEHHUH IIOKa3aTelel pocrta MU KOOpAWMHALIMK POCTA OPraHoOB IPOPOCTKa
MIIEHUIIBI 03UMOU B poriecce ero GopMupoBaHus.

HpeI[MeTOM ,Z[aJ'IBHefIIJ.IHX I/ICCJ'IG,Z[OBEIHPIIZ ABIACTCA HCIIOJIB30BAHUC I[aHHofI MCETOJUKHU B
CKPUHUHIC HIMPOKOIO CIICKTPa AHTPOIIOICHHBIX q)aKTOpOB Cpeanl Ojid BBIACHCHHSA CTCIICHU HX
DKOJIOTHYECKON 0€30I1aCHOCTH.
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MONITORING OF ENVIRONMENTAL FACTORS IMPACT ON THE GROWTH AND
DEVELOPMENTAL COORDINATION OF WHEAT SEEDLING ORGANS BY THE
METHOD OF PHYTOTESTING
M.M. Sidorovich, O.P. Kundelchuk
Kherson State University, Kherson, Ukraine
e-mail:marinasidorovichl@yandex.ua, kundelchuk@univ.kiev.ua

Annotation. In the article possibility of the use is described 6 biometric parameters of plantlet
of wheat winter-annual for creation express of methodology of determination of ecological safety of
anthropogenic factor of environment. She contains a factor-standard that renders the substantial
negative affecting living system. A factor-standard that is practically ecologically safe for an
organism is driven to her. The article contains also totality of changes of indexes of height and co-
ordination of height of organs of plantlet of wheat in the process of his forming in the conditions of
action of these factors.

Keywords: height, ontogenetic co-ordination of height of organs of plantlet, anthropogenic
factor of environment, biometric indexes of fitotest.
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