Фитоиндикация локальных электромагнитных аномалий низкой интенсивности в окружающей среде.
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auccepTanuortore Copera | T.10. Komraxosa

OBHMIASI XAPAKTEPUCTHUKA PABOTHI
AKTYaIbHOCTE Tembl. Vipamiomas ponk  (akropos ¢uinaeckoif
IpHPOILI Ha OGHONMOTHUECKHE OGLEKTHI, HanpHMep, NepeMeHHOH Ccocras-
JIOHIEH NOCTOANHOrO MATHMTHOIO TIONS 3¢MIA B BHAC TIOKANbHBIX JJIEK-
TPOMATHUTHBIX aHOMIHI HU3KOH HHTCHCHBHOCTH (JISMAHH), wepmocta- -
TOHO OHCHWBAETCH B MEAMKO-GHONOIHYECKHX M SKONOTHYECKHX MCCHEHNO-
Banuax. CHCTEMHO CHOPMHpOBAZNCS HOBBIN dakrop mruaEms Ha GHoty, B
BHAC KOMILIEKCA JJCKTPOMArHHTHEIX HONCH | H3ydeHHI| ECTECTREHHOTO U
HCKYCCTBEHHOTO MPOMCXOXKICHHS, KOTOPHIH N0 OneHkaMm Bceemuproit Op-
ranmaEs 3apasooxpanenns (BO3) KBaMOATHPYETCH Kak "3/exTpoMar-
HHTHOE 3arpA3HEHAE OKpYKalomeH cpean”. Hapany ¢ apyramu daxropamu
3T0 NPHBOIHT K POPMHUPOBAHIIO IEOTEXHONATOIEHHBIX 30H. 310 BHIZHIBAET
HeoOXxomMOoCTh Gosiee rimyGoxoro H3YYCHHA TAakuX OPONECCOB M ABJCHHUIL,
ofnanaomex GHOTPONHLIME CBOHCTBAMH (bypnaxos u. ap. 2003; Famwis u

Ap., 2003, 2006, 2009; Eropos, 2008; Anexcannpos, 2010).

_HzsectHo, uro JISMAHH, B 3aBHCEMOCTH OT MX CBOHCTB MOTYT BBI3hI-
BaTh pasNW{HYI0 CKOPOCTh POCTA H PAIBHTHA PAcTeHmli, B BAAC aKTHBALMH
Wi HHra6uposamus (Jy6pos, 1993, 1995, 2009; I pHaMH B Op., 1994;
Jlennén 1996; Benora u ap., 2003; Boratuna, 2003, 2006). CymecTtBylomue
MCTOb! MOHWTODHHIA COCTOAHHA OKPYXAIOMIeH Cpemnt NpPEeAYCMATPHBAIOT
duTonHAUKALMO - XHMWIECKHX 3arpA3HEHMM, NO BHEHIHMM. NpA3HAaKaM
COCTOMHMA pacTeHMl MM HX POCTa; ACHAPOHHAWKALMIO KIHMATHICCKUX
BapRAWil — DO CTPYKType rOAMYHbIX KONel, ACHAPOMHANKALMIO, CBA3AH-
HYIO € 3260/IeBaAHUAMHE [IePEBEB, BR3BAHHBIX NOBHMICHHEIM HIH TIOHIDKEH-
HEIM YPOBHEM MarHHTHON HHAYKIHH IIOCTOANHOM COCTABILHONIEH MArHUT-
Horo nosist 3emnn M ap. (Kynarusm, 1980; T’ puropses, 2000, 2004; BoGpen-
ko, 2004; Anexcanapos, 2010). AroMansHas peaknus pocTa ¥ pasBHTHA
PacTenHii, NPOSBIAOMANCA B MOPDOJIOTHISCKIX H3MEHEHHAX HX OpraHoB,
DpuurHOR KOTOPRX sByAtoTes JIDMAHM, B 5K0NOrHuECKHX HCCHe NOBaNK-
AIX paHee He yIMTHIBANACE B He OPHMCHILIACH.

Hpemnaractes BismaATs Mecta npacyrcteus JISMAHHU TyTEM OLICHKH
M3MEHEHHH 110 NOKasaTemo "cpeaHsas JmMHa pocrka® TIPOPOCTKOB  CEMAH
pacTeHMi-HHIMKaTOPOB. OHH BHIPAMIHBAIOTCA B BOAHON cpene, Ha MOREh-
HBIX IUIOINaAKaX, pA3ACNEHHBIX Ha IYEHKH, KOTOPHIC YCIOBHO OLUEHHBAIOTCA
Kak TOYKH ¢ 3aNaHHLIMY (BHOpaHHbiME) KoOpauHaTamu, CpaBHeHue cpen-
HHUX Iokasareneif no kaxIoi aueiike, OTHOCHTENBLHO CpeHMX noka3areiei
TIONMY"CHHBIX JUIA BCEX SUCCK IUIOMNAAKH WM IUIOMAmKH "KOHTpONL", no-
3BOJLAET, DK CTATHCTHIECKH AOCTOBEPHBIX BHIGOPKAX 110 ITOMy nokasare-
0, BRIARIATE MPHCYTCTBHE CaMuX JISMAHM. Takke 310 HaeT BOIMOXK-
HOCTE ONpEeNCnATh MX PA3MEPhI M XapaKTep HX BIMAHAS HA TeCT-00BEKTH! B
T1abopaTOpHLIX H TIONEBBIX YCIOBHAX ¢ MHHAMAJIEHBIMH 3aTPATaMH.
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aHoMaNwMif, MCTONHKY Ofipe/e/IcHAs WX Pa3MEPOB H XapaKkTep BAUAHHA Ha
pacTeHuA. : ’ ‘

' 3agaun necenoBaHns. | :

1. Ha ocHOBaHMH - THTEPATYPHBIX JIAHHBIX 06OCHOBaTh BO3MOXHOCTh
pusiicEns JISMAHH no pealcmm {cKOpOCTH) pocTa H pa3BHTHMA pacTe-
HUIi-HHIAKATOPOB.

2. TpaxkTHIECKHM MECTOROM ONPEICNHTh PACTCHHA-HHINKATOPLI, MpH-
roaume wis BeiaeneH JISMAHH.

- 3. PaspaGoraTs METOX MHIUKALUMM H METOMHKY OIpecHeHus pa3sMepoB
JISMAHH pacTHTe/IbHEIMY TECT-00BEKTaMA.

4. IpoBecTH TPOBEPKY Pa3paGOTAHHOrO METOAA H METOJIKH Ha MO-
AENBHBIX IIOMANKAX B JTaGOPATOPHBIX H NONCBBIX YCIOBHAX, ¢ NPUMEHCHH-
€M CPEJICTB HHCTPYMEHTANTBHOTO KOHTpOIA.

Hayunas HOBH3HA H TEOPETHUECKas JHATAMOCTE PE3YNLTATOB MC-
CJIeA0OBANHS. ‘

1. BriepBsie NpakTWYeCKH MOATBEPEACHH TCOPETHICCKHE MPEITIOCHUI-
X 1O BO3MOXKHOCTH Bhiasiaeims JIDMAHU pacTeHnsMu-HHAHKATOPaMH.

2. Bueprbie mpeayioxeH Merod uHpukaups JISGMAHH pacreHmama-
unauKaropamu (mmenuna ¥ $acons), METOIUKa ONpPE/IENICHHA UX pasMepoB
M APYrHX HOKa3ateneil Ha MONICHLHBIX TUIOMANKAX, Pa3nenEHHBIX Ha sueHkn
MapKepaMM, KOTOpH€ PacloNoXeHs! B 3aJaHHBIX (BHIGpaHHBIX) KOOpIMHA-
Tax. '

3. BriepBhic NOKa3a8HO, YT0 CPABHEHME TIOKasaTeNA "CpeHss JUIHHA po-
cTKa" IPOPOCTKOB CEMAH MIESHMIbLE B (GACONH, BLIPAIEHHEIX B BOHOM cpe-
Ae, B AYeiikax HPMACTAIOIUX APYr K JAPYTY, M WX TPYRIHPOBKA OTHOCH-
TEXLHO CPeHHX BeTHUAH MO BCell IIOIIAAKE, JAET BOIMOXKHOCTD BBIIEIATE
30HBI aKTHBAIMM M HHruGMpOBAHMA POCTa PAcTEHMH HHAMKATOPOB. OTO
no3BosseT BoABIATs npucytcrsue JIDMAHM, cxemy ux pacnonoxceum
pa3sMephl i XapaxkTep BO3AEHCTBAA Ha pac’rexmx

HpakTaueckoe 3nauenue paborni. [TokazaHa BOIMOXKHOCTb HCHOJNB-

' 30BAHMS HPEMNOXEHHOTO MeToza (uronHankanmn JISMAHH n merommxu

onpeAencHs NX pasMCPoB B JIabOPAaTOPHEIX M NOJCBBIX YCNOBHAX. YKa3aH-

Hble METORX H METOOMKA NO3BOJNAET onpefenars pasMepsl JIDMAHH n xa-

paKTep MX BO3AEHCTBHS HA MPOPOCTKM CEeMAH NINEHHUB! M (PACOIH KaK pac-
TEHHH-HHAMKATOPOB.

10 HO3BOJNACT MCHONb3OBATE OPCANOKEHHLIH METOA B METORMKY NpH
SKOJIOTHYESCKOM MOHHTOPHHPE OKpYKAIOMmEH Cpelibl 1A BHIABJICHHS TIPH-
cyrcrenst IDMAHM Kak 304 GHonorudeckoro kompopra win guckompop-
TAa /14 pOCTa W pasBuTHs pactermit. PaspaboranHuit MeToN M MeTONMKA
SBNSETCH JOCTYNHBIM M Maio3aTPaTHLIM crHocoboM BrauipineHus JIOMAHH,
KOTOpHIH MOXHO HCHONB30BaTh KAK CAMOCTOATENHHO, Tak H HCHONL3YA
cpecTea HHCTPYMEHTATLHOTO KOHTpo/s. JIaHHLIA METoA B METOAWKA IpH-
MeHannEch B OO0 "LIeHTp MHHOBAIMIA ¥ TIOBHINEHNS KBamMpuKaman "Ix-
parop” r. OMcK, B 2007-2009 rr ajisi pemieHnsi HPHKIAXHEIX 3ana4 B Melu-
KO-OMONOTMYECKHX K 3KONOrMYECKNX MCCHENOBAaHMWIX. PesyibTarsl Teope-
THYECKHX Pa3paboTOK MaTepHaoB HUCCCPTAHA A TyOIHKAlMH N0 YKasaH-
HOMt TeME HCHONB3YI0TCA B ydcGHOM mpouecce OMITIY r. OMcka Ha XBMu-
K0-6HOAOTHYECKOM (PaKyNBTETE O HCUMIUIHHAM IKONOTHIECKOro Hanpas-
JeHus (MPHKIAMHAS SKOJOrHsA, MOHMTOPHHT OKPYXaOmei Cpelis, reo3xo-
JIOTHs).

THoNI0KenNsl; BRIHOCHMbIE HA JAITATY:

1.Meron ¢uronsaukauyn JJOMAHH, no oncaxe cpeanedi anuns po-
CTKOB IMPOPOCTKOB CEMAH, PaCTCHHAN-HHIHKATOPOB, MO3BOJIAET YCTAROBHTE
TIPHCYTCTBHE TAKHX aHOMaJIUii.

2.Pa3paboTanHad METOQMXa OLICHKH NAPaMeTPoB JIG)MAHI/I N03BOJIA-
€T OLEHMTh CTENEHh HUX BIMSHUA Ha pOCT W pa3BHTHE pacTeHmil-
MHAMKATOPOB.

Ouenka JuaHoro Binaga. Hecneopanuns BHIIOTHEHE! 2BTOPOM CaMO-
CTOATENLHO. -

Anpo6Ganusi pe3yabTaTos Heclenosanni. Marepyais OCHOBHBIX pe-
3yJIETATOR MCCHENOBaHMIT IO TeMe AHCCCPTAIMM NIPCACTABICHBI H 06CyxIe-
HbI: Ha MEKIYyHapPOLHOM Hay4HO-TIpaKTHYECKOH KoH(pepenmm "Hmunopa-
MOHHbIE TEXHOJIOTHH B TIOBHLILICHAN KagecTea obpazosanua” (OMck, 2006);
HA MEXIYHAPOIMBIX HAYYHO-NPAKTHIECKHX = KoHpepenmsx "DKonoro-
IKOHOMMYecKkas 3(peKTHBHOCTh NPHPONONOAL3OBAHUS HA COBPEMEHHOM
stanie pazsutisa 3amamHo-Cubupckoro pernona” (Omck, 2006, 2008); ma I
MexayHapoauo# Hay4Ho-npakrideckoil kondepenunn "OcHoBnl ¢u3mie-
CKMX B3aMMoneHCTBuiA: Teopua u npaxkreka” (Kues, 2008); na IV Mexny-
HapoaHo# xoudepenunn "DIeKTpoMarHiTHLe WaMyueHun B Suonorun (Ka-
nyra, 2008); na MexayHapoaHoit HayuHO# koH$pepenunu "CTaHOBICHNE H
Pa3BHTHE HAYIHBIX MccenoBanuit B Beicmied mkone” (Tomck, 2009).




[image: image4.jpg]Tly6smxamun. [To MaTepanaM MCCHeI0BaHUIE OmyGIIHKOBano OMHHA-
AUATH NEYATHHIX PaboT, B TOM YHCIE TPH CTATHH B H3NAHHIX peKoMeHo-
BarHbix BAK MIHHCTEPCTBOM 0BpasoBaHuA U HayKy.

CrpyxTypa o 00LEM patoThL Huccepramms cocront us seepcHus, 4
TJI4B, 3aK/IOYEHUN, BHBOJOR W 7 npunoxennii. Hanoxena na 410 crpamu-
Lax MalIMHONHKCHOTO TeXCTa, WmeeT 14 Tabuu, 26 prcyHKoB. CIHCOK Jin-
TEPATYPH CONEPXHT 196 HaumeHOBaHHM, B TOM HCIE 26 HAa HHOCTPAHHBIX
A3RIKAX. - “

Coaepxanne paGors

Bo BBenenss ano OGOCHOBAHME aKTYaNbHOCTH W3YGCHHS RIMSHHS
JISMAHH xak dakropa Bo3AEHCTBHS HA POCT U Pa3BHTHE BHICUIHX pacTe-
HWH, B 3aBHCHMOCTH OT DAaCTONOXKCHHS H XapaKTEPHCTHK AHOMATHI
CopMynHpOBaHEI IIeJH ¥ 3aKa9H ACCHENOBAHN, PacCMOTpeHa NpaKTHye-
CKaf 3HAYAMOCTh PaboThL. .

~Tnasa L OGocHoBanHe BO3MOXKHOCTH BLIABICHHS OPHCYTCTBHS
JISMAHH MeToAoM GRTONHANKANMA. ,

DOHTOMHAMKAIAA, KAK METOJ MOHMTOPHHTA COCTOSHMSA OKpyXaromeit
Cpesibl, HOCTATOYHO HIMPOKO HOPHMEHSETCA B NMPAKTHIECKOH pabore. Ilpu
9TOM peaKisd POCTa M PasBHTHA PACTCHMH BHICTYNACT MHAMKATOPOM CO-
CTOAHHSA PAIIHIHBIX JKOJOTHICCKHX CHCTEM, HANPHMEP NO YPOBHIO XHMH-
YIECKHX 3arpA3HCHEH, NPHCYTCTBHIO MATHMTHBIX HIIH 3JIEKTPOMATHMTHBIX
aHoMami, 3anexell NONEIHLIX MCKONAEMBIX (Baxupos, 2003; Bypnakos u
ap., 2003; I'puropses, 2004; Ceprios, 2005).

AHOMa/TbHAA PEaKiHA POCTA PACTEHMH MOKET NPOSBIATLCA B HIMe-
HEHHOM MOP(OTeHe3e, B BUIAE aKTHRATIME AU HHIUGHpPOBAHUS pOCTa H pas-
BMTHA PacTeHH}; B TOM 4HCIIE KaK OTBET HAa BHEIIHEE BO3ACHCTBHE MarHHT-
HBIX M JJICKTPOMArHMTHHIX TONeH W W3IydYeHHH Hu3Kkol MHTeHCHBHOCTH
(Mly6poe, 1974, 1993, 1995, 2009; Benopa u ap., 2001, 2006; AxceHos,
2003; Boratuna m 1p. 2003; Eropos, 2008; AnexcaHapos u zp., 2006; Ane-
kcagapos, 2010).

Hccnenosanusmn nocnefHux NeT OKa3aHO 3HAYMTENbHOE RiMSHIE
MEKTPOMArHUTHBX NOJICH ¥ M3NYYEHHH HM3KOH MHTCHCHBHOCTH, KaKk Ha
OpraHu3M HeNOBEKa, TAaK M Ha POCT M pasBuTHC pacTeHmil. TTposmienne
BBICOKOH 9YBCTBHTCALHOCTH GHOMOIMYECKHX CHCTEM K TAKHAM TIO/NAM U I3~
JIyCHHAM, BRIPAXCEHO B TOM, YTO OHH BOCIPHHHMAIOT MX KAk CHTHAJ nps-
MOT0 HCnoNHeHnA (ynpasneHns) 6e3 OGBIYHAIX CTPECCOBHIX peaxunit 4 me-
puona apanrauny (Kasuauees, 2003; Axcénor 2006; T'asuis, 2003, 2006,
2009; Eropog, 2008).

- W3pecTHO, YTO COMETaHMA IPAAMEHTOR reo(pHIHIECKuX nonei paznmg-

HOH JIOKANLHOCTH, TIPOTSOKEHHOCTH M MHTEHCHBHOCTH dbopmupyror ux ano-

ey

Manui. OHH SBISIOTCH OCHOBOH 15t GOPMHPOBAHHA HIMEHSHHOTO reodu-
3ugeckoro perbeda. ITo CO3MAET yCNOBHA AiIA H3MCHEHMI TIOYBCHHBIX H
PACTHTENLHEIX NaHuadTHEIX KoMMexcos. TIpi 3TOM BOIMOXKHO MPOABITe-
uue JISMAHH b srge "naren”, "nonoc" B ux pasmwinonm cogeranuy (Ipi-
AuH B Ap., 1994; Kapnoran 1994; T'ak 2005; Eropos, 2008). H3yuenne
MOp(OreHesa BHICINMX PacTeHuli HA PACTHTENLHHX TECT-0GBEKTAX, HAXO-
Aamuxcs B 30He aetictsna JIDMAHH, i ouenka M3MeHeHHH pasMepoB uX

. OpraHoB, MOXeT o6ianaTe GoABIIOH NPOrHOCTHYECKOH HERHOCTHIO B 6HO-

NOTHIECKUX H IKOJOTHYSCKAX HCCIENOBARMAX. .

Takue METOJIONOrHIEcKye NONXON, B LENOM, PACIPOCTPAHSIOTCA Ha
pacTHTeNbHbIE COOGIMECTRA, UTO MPEANONaraeT H3yYeHHe NMPOCTPaHCTBEH-
HOM CTPYKTYPH H JIaHAMa(THLIX KOMILIEKCOB (HTOLEHO30B, X TCOMETPH-
YECKOrO CTPOSHHS HAZOPTAHM3MEHHOTO H OPraHM3MCHHOTO YPOBHS, B TOM
uMcie no u3MenSHHoMY Mopdorenesy (Fpuaun u zp., 1994; Kapnotus,
1994, 1997, 2003; Jlapuonos, 2003; I'puropses, 2004). ,

370 COOTBETCTBYET METONONOTHIECKEM Pa3paGoTkam TCOPHH CHMMeT-
PHH B ECTECTBCHHBIX HayKaxX, NIPEATIONATAIONIEM CHMMETPHYHOE HOPMHPO-
BanKe OGBEKTOB, OTHOCHTEIILHO BHENIHEH CPelli H COOTBETCTBYET Hpel-
crasnicnnamM B.H. Beprajicxoro o riy6oKoll HEOAHOPOIHOCTH HPOCTPAHCT-
Ba Grocdepnt (Kupnotus, 1994, 2003, 2005). B ;

JlutepatypHbie NaHHBC TIO3BONAIOT CHOPMYIRPOBATH paGodyIo rFHIIO-
TE3y O TOM, WIO MOKA3aTelli CKOPOCTH POCTA BHICIIMX DAacTEHMH MOTYT
CHYXHTh MHAHKALWMOHHbLIM TpH3RAaxoM npucyrcteus JIDMAHH. 3ro mo-
KET JHaTh BOSMOXHOCTH BHISRINTE WX TPUCYTCTBHE ¢ NOMONIBIO METOJA
guronnukamav ([fy6pos, 1974, 1993, 1995, 2009; Hartman, 1986; I'pn-
MHH B p., 1994; Kpasuenko, 1997; Hexpacos, 1996; Bakupos, 2003; I'pu-
ropees, 2003, 2004; Eropos, 2008; Anexcangpos, 2010). ‘

Lnaea I1. Metoa duronnanxamun IDMAHH & meroamka onpeae-
JIeAHA PA3MEPOB, XapaKTepa M CTEHCHM HX BIHSHHS HR pacTeHns-
HHAHKATOPbI. ‘

B ocnose mpemtaraemoro meroza duronnmuxamne JISMAHHU zano-
JCHBl METOAMMECKHE Pa3spabOTKH OLECHKH YPOXKAKHOCTH CENhCKOXO3AHCT-
BEHHEIX KYJBTYp [0 [PEXBAPHTENLHON ONEHKE KAYECTBA CEMSAH (Jlaprionon
2003, 2005). CornacHO MMEIOMETOCS METOja, CpaBHEHHE MOPGOIOrHYe-
CKMX H3MCHEHMH NPOPOCTKOR CEMAH, HANPUMED, MITCHMUIE! 10 JUTHHE POCT-
Ka, JIHHE KONEONTIISA, KONHYECTRY H JITHHE KOpHel W Ap., BHIPalICHHBIX B
TepMocTaTe, B TeYeHHe 7...8 CyTok B éMKOCTAX € BOAOH, AaET BOSMOXHOCTD
AOCTaTOYHO TOYHOrO HPOTHOIHPOBANMS YPOKAA.,




[image: image5.jpg]B oTaHUMe OT yka3aHHOFO METOAA, CEMeHa MpOpAMHBAIOTCA BHE Tep-
MOCT2T2, HA MOJENLHEIX MNOMANKAX Pa3MEUCHHBIX MapKEpOM Ha sdeliky,
Opaneralomue Apyr X Apyry, KaK B J1aGOpaTOPHBIX, TAK U B MONEBBIX YCIO-
BAAX. CeMeHa PasMEINAIOTCA B PY/IOHAX W3 NMONHITHICHOBOM NIEHKM ONpe-
JENEHHOTO pa3Mepa B EMKOCTAX € BOJOH U BIOXKEHHOH BHYTDH qmnmpo-
BanbHOMK Gymaroii.

Ann ouenxu mmmanms JIDMAHH Ha pocr u passwrme pacremuii-
m-mmca‘ropon, i120) nu6pan HauGonee dexTMBHEIN HHIRKATMOHKE NPH-
3HAK ~ "JUIHHA POCTKa" NIPOPOCTKOB CEMSAH.

. Cemena nmenuusl M $acoms GeuTM BLIGpaHE! Kak HauGONee pacrpo-
CTpaHEHHbIC MOZCNLHbIE pacTeHMsd. OHM NpUHAZIEKAT K Pa3sHEIM BHAAM M
MOFYT NO-pa3HoMy pearnposats Ha JIDMAHH. Merox npenycmarpusaer
BRIGOP OHOM WIM HECKONBKHX MONENBHLIX IUIOMa0K, KOTOPHIE AEIATCA Ra
sqefixa 10 x 10 cM MapkepoM, H3TOTOB/ICHHLIM B BYJi€ ACPEBAHHLIX PEmIs-
Tok pasmepom 0,5 x 0,5 M. Taxue pazmepsl MapKepa COOTBETCTRBYIOT pasMe-
PaM TeOJICIHICCKHX CETOK, MCIONB3YEMEBIX TIPH 3aMepax IOCTOSHHON co-
CTaRIMOME MarHHTHONO monis 3emym (Anekcarapos, 2010). Bo Bcex
A9efiKaX, KOTOPHE YCJIOBHO NPUHMMAIOTCA 33 TOYKM C 3aJAHHBIMH (Bbi-
6pammun) KOOpIMHATAMHE, PAacriONaraloTCs EMKOCTH ¢ BOJOH. B mux 3a-
KNAJBIBACTCA B HEOOXOIMMOM KONMHCCTBE, CKPEIUIEHHBIE Mexay coboit
PYAOHH € CEMEHAMH, C BRICOKOH IUIOTHOCTHIO HX pasuemexmx UL oy~
YEHUR CTATHCTHIECKH AOCTOBEPHBLIX BEIGOPOK.

Tocne okoHdaHWA NpopamuBaHWs, WIMEPAETCA JUIMHA BCEX pocTkoB
OPOPOCTKOB CEMAH, NAHHEIC 3aHOCATCA B pabounii xypran. Jlanee spramc-
JIAETCA MX CPeAHsAA AUHa, KaK Mo kaxaol svevike (X ,), Tak u no Bcelt Mo-
AensHol mnomanke (X ), ¢ 3aHECCHHEM NAHHBIX B Tabnuiry. TaBnuna
TIpe/icTaB/ifeT coGoil NPOEKUMIO MORENLHON IUIOMANKH B ONPEACHSHHOM
Macmrabe, paimederHylo Ha sdefikd. Iloclie STOTO COCTABISETCH CXeMa
PacHONOXCHHA 30H aKTHBAlMH 1 mﬁnponanm OTHOCHTEJILHO IOKa3aTe-
n8 (X ).

B aannoM cayuae spnonuserca ycnosﬂe

Xnuuzuﬁnp<XZn< Xnaxmua (1)

e X , unewbup~ CPERHAA UIAHA POCTKA B fYeiKax ¢ peaxkuuncii HHTHON-
pOBaHNS POCTa,

X » s - CPEZHSAS JUTHHA POCTKA B AYeiikax ¢ aKTHBAIMEH pocra.

HononuurensHo onpeneNseTCH CPejHSs aMILIMTYAa KojeGaumii ro
CpemHell JUIMHE POCTKOB, IIA KaOKAOH A4eiKkyn U MOJENLHOM Tomajke B
HEJIOM, COOTBETCTBEHHO X 4, B X 45, Jliis ouenkw npucyrersus JISMAHU
€ pasAMYHbLIMH XaPaKTEPHCTHKAMH, HHTCHCHBHOCTBIO H3Ty4YEHHS, H, COOT-
BETCTBEHHO, BO3JEHCTBHS Ha DacTeHusl, BBOXMM KO3QdHIMEHT HepaBHO-

MEPHOCTH BO3NeHCTBUSA aHOMAHIA K,yss, KOTOPHIN MOKHO BHIPA3HTH B ClIE-
IylomeM BHAE: *'
Keo=Xm-1009% ' @
In

rae Koo — xoadnbmmém- nmencmmocm BIMSIHWSA JISMAHI/I HA TECT- °
obwexT,

Xoami— cpemwl aMILIATY A xoneﬁa.lmﬁ TIO JUIHHE POCTKA HA BeeH Mo-
JAENbHOHU Iwomanke,

X 5, — cpenusa jumnaa pocrka Ha peell MOAeNLHOH IOmARKE.

OMImHpHUecKHM 1yTéM CIOPMMPYEM YPOBHM HHTEHCHBHOCTH noa.zzeﬁ- ,
creusa JIDMAHH, sa uersipe rpymsi (tabnwma 1).

Tabruya 1.

CreneHs Bo3zeii- Koo (%) X AZn

creua JIBMAHH sesn LA X
MUHHMATEHAT o 20 H00,20
He3gauarensHasn ©20..30 0,20...0,30 .
3naunTenbLHAN 31...50 0,31...0,50
CyinecTaeunas " Bonee 50 Bonee 0,50

B 3omax nepexona ot opHON peakuuM pocTa K APYrodl BO3HHKAIOT
Kpaepuie  3(QEKTHI, . BHI3BAHHHE ~XaPAKTCPOM H3MEHEHM = AcHCTBHA
JI9MAHH Ha tect-00bexTsl. D10 COIAAET HEONPEAENEHAOCTs N0 HOPMH-
POBaHHIO IPAHAIL AHOMAITHI, O0/IaAAI0IHX PAXINIHOM CTEICHBIO BO3ACHCT-
BHS — OT OUCHb MHTEHCHBHBIX 10 MMHEMAaILHBIX (CNaGuix). i xommiect- -
BEHHOM M XauecTBeHHOM oueHoK npucyrcTeus JIDMAHMU wo. scelt Monens-
HOH IJIOIAikn BBOIMM TOHATHE “"Ga30Bas rpanamm" HITH "Ga3oBbiil mnep—
Ban” (3).-

0,2 "in <Ko 205~ XZn ‘ &)

Kiq; nox6upaeTcs onpeieA$HHON BETHIHHBI, OTHOCHTCIBHO X ay B 32~
BHCHMOCTH OT UENM H 3aJa4Y¥ IKCTICPHMEHTA. B COOTBETCTBMM C 3THM,
dopMHpYIOTC yKa3anHbie 30HBI cornacHo (1, 2 ¥ 3). DTo MOXHO BLpasHTs
B CJICHYIOIHEM BHJC: '
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[image: image6.jpg]rae Kg,s — Benuausa 6a30801o mrrepmai (6azonoii rpasaumm), koTopas
nonbupaerca win suiasnenns 308 JIOMAHHU ¢ sanbonbmeii iy HauMeHL- |

reli MHTEHCHBHOCTLIO BO3AeHCTBHS HA TECT-O0LEKTHL.

 Auanus papuaiuii noxasateicH cpeaHeH JUTHHBI POCTKR MPOPOCTKOB
CeMAH JaéT BO3MOXHOCTL OLICHUBATH CKOPOCTh (PeakIMIo) poCTa H pa3BH-
THSl PacTEHH O NpA3HAKaM "aKTHBaHA" Ak "mHrHGHpopannue”. Basoshie
Tpajialiin BHIGHpAIOTCA B3 MHCIEHHBIX NoKazaTenel paaa; 2 cM, 3 cM, 4 cm
H Oonee. DTOT NOKA3aTENh 3aBHCHT OT HEOGXOHMON TOYHOCTH BBIIEIICHHS
30H, B KOTOPHIX B MAKCHMATEHOH CTENCHH MPOABIACTCA Peakuus "aKTHBa-
oMH" Win "uarabuposanna’, a TaKKe oT kone6aHMA JANUHBL POcTKa IPOPO-
CTKa 110 aMmHTYsie. COYeTaHNHe IPYNIIL F9EEK, BRUIECHHRIX 10 ITHM IIpH-
3HaKaM, Aa¥T BOSMOXKHOCTH BHIABUTH JIOKaJIbHBIEC 30HBI, KOTOpHE chopMH-
posansl JIDMAHH, onpenennTs HX pasMephl, ¢ TOYHOCTSIO AO pasMepa
faeiKH, a TAKKE XapaxTep BO3AEHCTBHSA Ha PaCTeHUS.

Ha 0CHOBaHMK 3HANH3A JAHHBIX, COCTARIACTCA CXeMa 30H "aKTHBanun"
¥ "MHrUGHpOBaHEA" CKOPOCTH POCTa pacTermil N0 KaXIoH sdelike, a TaKke
B TENIOM MO MOAENLHOi mwiomaake. [pyTmEpoBKa 30H [0 YKA3aHHLIM [PH-
3paKkaM, ¢ y96TOM K, Aa€T BOIMOKHOCTE BBIABNCHMA 30H ACHCTBHA
JISMAHH, a TaKKe cTeneHb H XapaKTep HX BIHSHHS Ha pacTeHus. Ilpu
SKONOTHUECKOM MOHHMTOPHHTE 3TO AaET BOIMOKHOCTH OLEHMBATH IMPHTON-
HOCTH BHIGPAHHBIX IVIOMAKOK MO MPH3HAKAM TaK HA3hIBaeMoro "xomgopra”
oM "muckoMpopTa” Kak Mg POCTA H Pa3sBUTHA PacTeHME ONpeNeneHHoro
BHZA, TAK U 1A NpeGsIBatus B HUX YeA0BeKa. DKCHICPHMCHTH No anmpoba-
UMM TPETATaeMOr0 METOAA M METORHKH MPOBOMMINCE B TiepHox 2003 —
2010 rT.

Tnapa HI. Ilposepxa pazpaGoTamHoro mMerosa (QGHTOHHIHKAUHN
JISMAHMH u MeTOAWKH ONpejeieHus UX Pa3Mepos, XapaKTepa H Cre-
NCHH BIANSHAS HA PACTCHHE-HHEARKATOPE! B 1a60paTOPpHLIX YCIOBHAX.

Jina ouenxn npucyrcreus JISMAHH u yposHA ¥X Bo3neHCTBEA Ha
pacterus Gnina npoBeNeHa IPOBEPKA NPEATATaeMBbIX MCTOAA H MCTOIHKH B
nabopaTopapix yemosusx (OMI'TIY, 2007). Ipucyrcrene JISMAHH onpe-
nemsnock corpynuakamMu OO0 "HHITK "3xsarop” ¢ MOMOmE0 ceprHH-
mposansoro npuGopa "MI'A-1" (MEIMKATOp TeoQUIMIECKHX aHOMAnwii),
NpeHA3HAYCHHOTO UIA HAXMKANHA JNEKTPOMArHHTHBIX MOJER M M3ly4e-
- ymil EW3KOHM MHTEHCHBHOCTH ¥ cthOPMHPOBAHHLIMH BMH aHoMamwamu. C
ero nomompbio Gsum BeBneHH JIIMAHMU, kak reocakTHBHBIE 30HbI, KOTO-
phble MOTYT BBI3HBATH AHOMANLHBIA POCT pacTeHuil, GOpMUPYS peakiMio
MHrUGMPOBAHAA WM aKTHBALKY HX POCTa M Pa3sBATHA.

Pa6oTa BLnONHIACH B 1Ba 3Tana. Ha nepsoM srane BhIABIANACE BO3-
MoxHocTh HEmKammM JISMAHH, cornacHo cxeMbl HX pachoONOKEHHA, C
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HOMOLIBIO pacTeHni-uHAMKaTopos. Ha sropom Jtane anpoOUpOBATHCE Me-~
Ton U Meronuka. Ha rmepBom sTane, B pe3yNbTaTe M3MCPCHHH BHIABICHBI
08Bl npHcyTeTBEA JIDMAHH ("A", "B" u ") i ux orcyrcmsus ("B" u

- "T™). B 30He MX Bo3feHCTBHA (ONMT) M MX OTCYTCTBHN (KOHTPOAb) Obinu

pasMEIICHE! EMKOCTH ¢ BOJAOH H 3aKnanKaMH (py:’xommn) € CEMEHaM¥ Imme-
HHIB cOpTOB OMckas 28, OMckas 33  pacomm copros buiiuatika, Mockos-
ckas B komaectse 1200 mryx, no 300 WTYK KaXAOTO HAMMEHOBAHWA.
Tnomais pasMEMEHAA 3aKNANOK B xaxpol 3one cocrasuia 80 x 2 = 160
cM?, 1 B meoM 800 cm’. Paccrosune Mexiy 30HAMU BapsHPOBAIOCH OT 0,5
1o 1,0 Merpa. Cemena npogalmmanncb B TeueHHue 7 CyTOK B 1aboparopHIX
YCIOBHMAX, NPH I4, = 21+17°C. Bexoxkects ceman — 91,2 %. Cpeausas mwior-
HOCTE nocaaka — 1 mT/ 1,50 cM. -

B 3oHe "A" (onmIT) aKTHRaLMA pocTa nmenuun copra OMckas 28 co-
crasina senmumny 1,60+0,10 om (12,80 %, X,,zg = 14,10 +0,14 cM), mpn
ONHOBPEMEHHOM unm6nponaunu mmeHAls: copra OMckas 33 Ha BEJTHHHY
0,40:0,02 cM (3,03 %, X, = 12,81 £0,13 cm). Kourponb: X srzs =
12,50+0,12 cM ¥ X grs5= 13,21+0,13 om. [ins daconu 060HX COPTOB HHIH-
Guposanpe cocTapmio BeaERY 0,33:£0,02 oM (13,00 %, X .5 = 2,21 £0,02
oM) 1 0,19+0,03 cM (6,25 %, X aur= 2,85 £0,03 cM, Puc.1). Korarpons X grs
=2,5440,02 cM # X gras = 3,04+0,03 cM.

B 30He "{" (0BBIT) 0OTMEYEHO HATHOHPOBaHWE MMEHHIBI cOpTa OMCKas
28 na senmuuny 2,11£0,12 cm (16,08 %, X .26 = 10,39 0,11 cm), ans mue-
HHB copra Omcxas 33 msmeHenmsa cocTaBmm 1,48+0,01 cm (11,02 %,

X n33 = 11,73 20,12 cm). Dacons copra Buituaska IposBIIa HEMTPATLHYIO
peaxumo 0,03+0,03 cM, urrnGuposanue Qaconn copra Mocxoncm cocra-
B0 0,2640,03 cm. (8,55 %, Purc.1.).

16,00

14,00 et OpcKax 28"
12,00 '
10,00 Lo OO 33
S50 i

Gl v s iy i i L s

304 ez * BT AT
400 285 294 78
| e e
™ 2'5‘, . 221 3,13 1’? m - "Mockopaxan®
Renrposs (“5“,"T™) Joms "A" Sorsa "B Toma " Q"

Puc. 1. Iloxazamenu cpedneii O1uHbBL POCMKOE NPOPOCNIKOE CEMAH
nuenuysl U HAconu Ha NEPEOM IMANE IKCNEPUMEHMA. .
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[image: image7.jpg]B 30He "B" MHrHGHpOBanHE POCTA CeMSH NINEHNIE! copTa OMckas 28 u
‘OmMckas 33 coctasmna Bemuauny 1,05:+0,10 cm. (8,04 %, X 55 = 11,45+0,08

oM. ¥ 1,2940,11cM. (9,77 %, X ,33 = 11,92 £0,11 cM.). Dacons copra Buii-

9aHKa APOSBANA aKTHBAIMIO pocTa Ha senmauuy 0,40+0,02 cm. (15,75 %,
X ns = 2,94 0,03 cm). Copt MockoBckas NpOABH) HHIHGHPOBAHHE POCTa
Ba sesurarHy 0,91:0,03 oM. (29,93%, X ue= 2,13 0,02 cm, Prc.1).

- JAns Bcex 30H pasMemicHHS Ko3(Q(pMIMIEHT CYNIECTBEHHOCTH DasHHIpI
U1 ceMAH mneHAns (kpurepuii CTalonenTa) cocTasun senmauny: P < 0,01
—-97,50 %, P < 0,05 — 2,50 %, m1a pacomn P < 0,01 —8500%,P<005—
10,00 %, P> 0,05 — 2,50 %.

Ha nepBoM 3Tane onpezieNieHa BO3MOXHOCTh BhisBaeHus JIDMAHU c
TIOMOUIRIO NIPEUIATaEMOT0 METONa H METOIHKH HA HPHMEPE BLIPANIHBAHHA
CEMAH NMINEHMIH ¥ HaconH, Kak pacTeHnii-uHapkaTopos. [lonyyenntie pe-
3YNLTATH NMOXTBEPAWIH NPEANONONCHHE O PA3TMYHON Peakuyd POCra M
Pa3BUTHA pacTeHUHA-AHAMKATOPOB B 30HaX npucyrcTema JIDMAHH. Beum
. 3apETHCTPHPOBAHBI 3HAYMTCABHBEIC KojeOamuA CpeAHeH MHHLL POCTKOB
HOPOPOCTKOB CEMSH PACTeHHI-HHAMKATOPOB. Pe3ynsrarsl PHTOMHAMKALMN
JIDMAHH coBriany ¢ BEABJICHHMMH MECTAMM HMX DPACIONONKEHM, HOIY-
YCHHBIMH C TOMOIIBIO npubopa "UI'A-1".

160 e
100 MO e @ *CIICKAR 257
12,00 -

() T ———— SO § X S =" Onicra 33*
8,88
6,00
480 gy
2,00
0,00

Komrpom ("3”)  3oma 1"  Jema"2"  Jema"4"

e BrfranKa"

83 153
2, . 2.8 o

2,49 193 199 T e Mocsooxas”

Puc. 2. Hoxasamenu cpedneii dnunbi pocmxos npopocmKos ceMmsn
nuenuyb u aconu Ha 6Mopom 3mane KCNEPUMEHMA.

JUis nOATBEPKACHUA Pe3yNBTAaTOR M3IMEPEHHS H anpobanuu MeToxa M
METOAMKH, ObUT IIPOBENEH BTOPOI 3TaN 3KCHEPUMEHTA Ha YeThpeX MOJENh-
HBIX miomaakax Ne 1, 2, 3, 4, pasMedeHHBIX MapKepoM, Ha aHaJIOTHYHBIX
KYABTYPAax, B Te€X XKe 30Hax poapelicteua JIDMAHU. O6man mnomans 4-x
IUIOMANOK cocTashina | M2, ipu pasmepe xaxol 0,5 x 0,5 m. [Inomazka, Ha
KOTOpOil OTCYTCTBOBAIM JIBMAHH 6buta ofo3HadcHa Xak "KOHTPOJL"
(30Ha "3"). JlanHkle HO WIHHE POCTKOB NPOPOCTKOB CEMAH 3aHOCHIHCH B
paGouwii xypran. Ha ocHoBaHuH 3THX AaHHBIX Gbiia COCTaBicHa Tabmuna.
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Ona npencrapisia coboli npoexIpo "Mapkepa” B YMEHLIIEHHOM MaCITa-
6e. O6uice KOANIECTBO CEMAH, PA3MELICHHBIX Ha OIHOM PeTlieTKE B xqeﬁxax
pasmepom 10 x .10 cm, cocrasmio 500 mTyk, no 125 mTyk Kakaoro HauMe-
AOBaEMA (2 BMAa no 2 copra). Brifopka B skcnepumente cocrasuna 2 000
pacrennil. ILIOTHOCTE pa3sMEINEHHA CeMAH CocTanuna 1 . / 5 cM?, Pacre-
HHA npopaumaanncx, B TeUEHHE CEMH CYTOK, lap=21%1 °c.

Ha mnomanxe 1 (OnLIT) BRIABAEHA aKTHBALMS pocta NHIEHAH 06enx
COpTOB coctaBuia Beymumuy 1,0740,13 cm. (8,62 %, X ;3 = 13,49+0,03
cM.), 0,99+0,12 cm. (7,60 %, X .33 = 14,02+0,03 cu) Kontpoms X 355 =
12,4240,11 cMm 1 X ; 33 = 13,03+0,10 cM. OnHOBpPEMERHO OTMEYEHO MHIH-
6Guposanue pocra cemsan daconu o6enx copros Ha Bemrauny 0,54+0,02 cM:
(20,61 %, X .5=2,08+0,08 cm.), 0,5640,03 cm. (22,49 %, X s = 1,490,08
cm.) — Tabmma 2, Puc2. Kowmpoms X = 2,0840,02 eM u X g =
1,93+0,02 cm.

Ha nnomanxe Ne 4 (onmit) otMedeno HMHrHOEpoBaHue OGOMX COpPTOB
NeHANs Ha Benmummy 1,040,10 cm. (8,05 %, X .2 = 11,42+0,08 cm.),
1,03+0,12 cm. (7,90 %, X .33 = 12,00+0,08 cM.). Ans dacoan copta Buti-
YaHKa OTMEYEHO MHErMGHpOBaHHE PocTa Ha Besimumny 0,1540,04 oM. (5,72
%, X 5= 2,47+0,08 cm.). ins daconn copra MocKoBckas peakuust Hedi-
TpansHas (0,03+0,04 cm.), Tabnuna 3, Puc. 2.

Tabnuya 2.
Cpedtue noxazamenu ONURE POCMKO8 RPOPOCIMKO8 CEMAH NuLeHuybl
u chaconu na naowadxax Nel (onvim) u Me3 (kowmpons)

e

Hamwemonmmre Tlomazarem: 1o
FOEEROK RROmMARERN 0-m28)| Omcxon 33| Buik M
) x, Lemx (ca)] Temx (cw)]  Pramx (o) z-hm(m)q
v Ne 3 X, 1242+0,11]13,03 +0,10} 2,62+ 0,02 | 249+ 0,03
| Gompoms) *
X 13,49+0,14(14,02 +: 0,14} 2,08+ 0,02 193+£0.02

X-%, [1,07+0,13]09910,12]0,54£002/|0,56 +0,03
Tinomepxa Ne 1 Bemrana

¢ ) P 862 7.60 20,61 2249
= mrainpoas- | meraSaposa-
P pocra acnmapme - -~
Aunnmryas

yremecue | vaenwiemne | yaemresne | ymenaneme
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[image: image8.jpg]Pe3ynsTartsl BTOPOro 3Tafa 3KCIEPHMEHTa nomﬁepumm JAaHHbIE, TI0-
JyYeHHbIE Ha epBoM JTane. OHH COOTBETCTBOBANN NOKA3AHMAM OPHCYTCT-
‘B JIOMAHH, BHABNCHHKWX ¢ NOMOHBIO WHAMKATOpa reodmsHueck
anomanuit UT'A-1. , ' -

TipaMeHer#e IPesIaraeMoro METO/a ¥ METOMKY B J1aGOPaTOPHBIX yC-
NIOBHAX YIO3BOJMNIO BLIJCNHTbL 30HH AKTHBAUMN H HHTHOHPOBaHWS POCTa
pacrennii, BEI3BaHHBIX npHCyTCTBHeM JISMAHM Ha paznuuHeIX NOKalib-
HBIX [DIOWAAKAX. '

Ta6nuya 3.
Cpednue noxasamenu Onurs pocmKog npOPOCMKOE CEMAH NUEHUYH
u haconu na nnowadxkax Ned (omsim) u Ne3 (xonmpons)

Copra pacresmii -

Hasmeestonasome | Tosasarems o
DROMAZOK TEROR SR Owmecxax 28] Omcxae 33|  Buftansmal Mocxoscras|
X, | Kk (o) Fiux (oo Ferax ()] X (o)
Tnomanxa 3o 3
: N b A 12,42 +0,11]33.03+ 0,10{ 2,62+ 0,02 | 2,49+ 0,03
X, 11,42+ 0,08/12,00 £ 0,11} 2,47+ 0,05 ] 2,524 0,04

X’E—X'g, 1.00201011,03£01210.152004 0032004
Thiomazsa X 4 Bemramia

{omsr) e 7.90 12| 1
Peapes pocra | 0 [T U IR | edtrpamens
Aurunrryna

. mebak yMemImensie | yRemrieiie | yeemricHEe | ypomaesue

VeTanoBA€HO, YTO CKOPOCTh PEaKIMH pOCTa M PasBUIHA pacTeHuii-
MHIOMKaTOPOB, BLIPAINCHHBIX B ONHHAKOBBIX KOOPAHMHATAX, MOXeT OHITE
CYHIECTBECHHO PA3IMYHOM, B 3aBUCHMOCTH OT IPHHALNIENKHOCTH PACTEHHS K
KaKOMY nnﬁo BHIY, CEMCHCTBY, a Taloke OT COPTOBOH NPHHAIUICKHOCTH.
70 3aBUCHT OT MECTA HX PACTIONOKEHHUS HA IUIOMAAKAX, ¥, BEPOSTHO, Bbi-
3BaHO KaK F¢HETHYCCKMMH OCODEHHOCTAMM DaCTCHHH, TaK M PasimdHBIM
XapaxTtepom sosgielictsus ISMAHH.

B penoM, nokasaTeNu CYIMIECTBEHHOCTH Pa3HHILE Jypl 30H "1", "2", "3"
u "4" cocrapmnm: Omckas 28 P < 0,01 — 83,33 %, P > 0,05 — 16,67 %; Om-
ckas 33 P < 0,01 - 66,67 %, P < 0,05 — 16,67 %, P > 0,05 — 16,66 %. i
tacoim copra Buitsanxa P < 0,01 — 83,33 %, P < 0,05 — 16,67 %, copta
Mocxkorckas P < 0,01 — 66,67 %, P > 0,05 — 33,33 %.
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Cnasa IV. Mpopepka pa3paGoTAHHOTO MeTOAR (GHTORHAMKANHM
JIDMAHM 5 MeTOANKH ODpeAeIiecHNs! HX Pa3MEPOB, XapakTepa H CTe-
neHy BJAMSHANA Ha pacreHns B N0OJIEBLIX YC/I0BHNAX. _ ‘ ;

Jins opoBepkH paspaGOTAHHOTO METONA B METORHKH B MOAEBBIX YCO-
pusix B mione 2007 r. Gpina BEOpara MONCABHAA ANOMAIKR PA3MEPOM 2,5m
B npuropoge r. OMCka, B YCIAOBHAX OTCYTCTBHA BGAM3N MCTOYHHUKOB JCK-
TPOMArHMTHOTO MIyYEHHA HCKYCCTBCHHOTO HPOHCXOM/ICHUA. Nanuas
[wiomaaka Guia pasnencHa MapkepoM Ha ABe TacTH pasMepoM 225 M m
0,25 M, KOTOpBIE HAXOMMIHCH HA PACCTOSHUH OJIHOTO METPa APYT OT pyra.
"JTO GbiIO BHEZBAHO TEM, YTO MHTEHCHBHOCTH 3¢MHOTO 3JICKTPOMarHdTHOrO

M3NydCHHs Ha IUomaake pasmepom 0,25 M’ npesnimana 8 2,5 ... 3 pasa

N0Ka3aTe/M, HMelonpecs Ha IUToaAKe 2,25 M>. Takue 3Ha49eHAA OouTH 3a-
perncTpuposasil npuGopom "HI'A-1". i
B xadecrse pacTenms-HHAuKaTopa Ghuta BoGpaHa nuieHmia copTa fla-

‘msTE AzueBa, QpakuMs CeMfH 2,5 MM, BCXOXECTh 93 %. Bca mnomanxa

pasmepom 2,5 M’ Gbina pa3ieieHa JECSTHIO MapKEpaM¥, BHNONHCHHBIX B
BHJIE /IEPEBAHHBIX MapKepoOB (pemérok) pasmepom 0,5 x 0,5 M., Ha 250 sue-
ex. B xaxnoii Aueiike pasMemanach EMKOCTb C BOJIOM C “aKknaikaMA” ce-
M#H, COCTOSDIAMHE 13 TPEX CKPEIUIEHHBIX PYIOHOB, CBEPHYTEHIX M3 HOJMHITH-
enoBol TUIEHKH. B kaxapiil pynon Guiia BIOKEHA BIAKHAA (GHIBTPOBAND-
Has Gymara, Ha KOTOPYIO GBUIM PaBHOMEPHO TIOMCIUCHBE CeMcHa TIHECHHALE,
B xomraecTse 20 mryk. CeMeHa Pacnioiaraiuchk Ha paccTosHmH 2,0 cM. oT
BEPXHETO KPas PyJIOHA C HHTEPBAJIOM MEXRY coGoit B 1,0 canmumerp. Ce-
MEHa ODMEHTHPOBaHbl BEPTHKAIBHO, B SCTECTBEHHOM MONOKCHHH pOCTA.
Beero B "saxnamie” (muelike) Haxomunock no 60 MITYK CEMAH. o seeit
momazike 510 cocrasuno 15 000 mtyk.

Paanmp nmowpoic 1 -2.5 4
2-2250; 3 0280

Puc. 3. [Toxazamenu uzmenenuil cpeoneti Onunyl u amnaumyobl Kone-
6anuii ONUHEL POCMKOG NPOPOCMKO8 CeMAH MUEHUYb copma Hamamu Asue-
64 6 PUFHBIX YACHIIX MOOETBROT RIOWAOKY. .

Cpenusas MIOTHOCTH PasMENICHNA CeMAH — 1 mr. / 1,67 c™’, Guna Boi-
me ~ B 3 pa3a, 4eM B JTaGOPATOPHBIX YCIOBHAX HA BTOPOM STane SKCnepH-
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[image: image9.jpg]MEHTA 1 GIH3KA K IIOTHOCTH Pa3MeIllleHuts CEMsH Ha NEpBoM stane. CeMeHa
NPOpANIMBANIHCE B TEWEHHE CEMH CYTOK IIPH 14cp = 21,6:1°C.

Pe3yNbTathl H3MEpeHUH 6uUTM 3aHeceHsl B paGounil KypHal, ¥ aajiee B
+a6muLy, KOTOpad TIO3BOJIIIA COCTABMTE CXEMY pasMeieHnA | UarpaMMbl
(prc. 3,4,5). . . .

{151 HCKIIOIERMA OIMGOK N0 MO3UITHOHMPOBAHIIO sUeex Ha IIOoman-

Ke, KaXAOMY Mapkepy 6uiio IPHCBOCHO GYKBEHHOE HAMMEHOBAHNC, & :ca;x—
ok sueitke — GyKBeHHO-IIPOBOH KOX. Hanpumep, st Mapkepa A" (25
fUeeK) KaKaan ggefiKa N0 FOPU3ONTAIM M BEPTHKAIA NOAYHIa obo3nage-
mue mudpama 1, 2, 3, 4, 5. B-peaynbTare sgeika BEpXHETO psia, KpaiHAL
CNIeBa, NIONyYHIa HaUMEHOBaHUE "A 1-1", Kpaiinsd CrpaBa HIDKHEro panaa —
" A 5_5".
Cpenusisi BeMYHHA JUTHHBL POCTKOB ApOPOCTKOB Ha MOmAIKe 2,5 ™
cocrasuna X z5 = 16,10 cM, Ha IWIOMAAKE PasMepoM 225 M — Xa225=
15,69 cm, Ha nomazke pasMepo 0,25 M2 — X g25 = 19,86 cm. (puc. 3). 310
[I0KA3aNi0 AKTHBALMIO POCTa Ha ILIOMARKE 0,25 M OTHOCHTCIIHHO X 25 Ha
3,76cM (23,35 %) B X 225 12 4,17cm (25,90 %). AMuIHTyIa xoneGanuii 110
cpexseil JUTMHE POCTKA Ha TUIOMIAAKE PasMEpOM 0,25 M° X 405 cOCTaBHNA
6,38 cm, Ha IUOmajKe paMepoM 2,25 M X 4225 cocTaBuna 5,31 M, HA
romanke pasMepom 2,5 M X 4 5 cocTaBmna 5,42 cM. VBCTHICHHE aMILIH-
Tyas Kosicbanuil Ha IIOMazKe No 3, OTHOCHTENLHO IHOINAL0K Ne 1, 2, co-
crasuno 0,96cm (17,71 %) 1 1,07cm (20,15 %) COOTBETCTBEHHO (puc. 3,P <
0,05).
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@ - 30Ha axTMBALMK POCTA

A - 301a uHMGupoBaHuA pocta
(] - sova 6asosoro whTepsana

%=

Puc.4. JleyxmepHas cxema pacnpeoenenus 30 axmusayuu, uHzubu-
POBaHUA U YCROSHO nelimpansHoil peaxyuu pocma npopoCMKos CEMAH nue-
HUYBI, NONYYEHHAs NMYMEM CDABHERW cpedHeil OnuNbl pOCMKO8 & xaxncoou

ayeiixe (X ,) co cpeoneii Onunoil pocmKo8 Ha eceii mowadke ( X g), OmHO-
cumensro svibpannoil 6asosoii zpacayuu 2 cm (Ke). .

16

JT0 MO3BONHAC BHLUIETHTh 30HE AKTUBALWH, HHIHOMpOBaHus H YCIIOB-
HO HEHTpaNbHOM peakuMH POCTa PacTCHHA-HHAUKATOpa. COracHo METOMH-
Ke, Ky cocTaBun 26,71 % u Obt G1u30K K BEMIMHE, XapakTepu3yeMol
KaK 3HagMTENbHOE Bo3pckcTaue (31...50 %) (Tabn. 1).

TLMOMANs 30H AKTHBAIME POCTA Ha MOJENBHON miomanke 2,5 M” co-
craBmia — 0,56 M. [liomanp 30Hm MHTHGUpoBanus — 0,45 M’. Thnomazs
30HbI YCIIOBHO HeliTpanbHoii peakumy — 1,49 M. '

JloxanbHpie 30HbBI AKTHB3UHMA POCTa (OTHOCHTENEHO X5 = 16,10 cM)
6BUIM OTMEYCHN! Ha ruIomagke "A" — 16,84 cm (msmenenue 0,74cM - 4,60
%); "E" — 17,39 cM (mamenenne 1,29 cm - 8,07 %) u "K" — 19,86 cm (m3me-
HeHue 3,76 oM - 23,35 %). JIokanbHBIe 30HbH HHTHGHPOBAHMA POCTa, GbumH
oTMeueHs Ha Imomanxax "X" — 14,11 cMm (usmerenne 1,99cm - 12,36 %),
"3* — 13,91 cm (m3menenns 2,19cM - 13,60 %). MakCuMasibHOE pasiIHIHE
nokasaTeneli 6eU10 OTMeueHo Mexay momanxamu "3" (13,91 cM) 1 "K"
(19,86 cmM), 410 cocTaBWIO 5,95 cM - 42,78 %% OTHOCHTEIBHO BECHWIMHBI
13,91cM. B nemoM, 1o BceM MapKepaM, DacHONIOXCHHLIM Ha MoaelbHOH
IUIOmAZKe, KpuTepHii CTHIONEHTa CocTaBu Besmuuny: P < 0,01 — 86,42 %,
P<0,05-741%,P>0,05-6,17 %.

Cpennas ZMHA PovTES (OM)

Puc. 5. Tpéxmepnan duazpamma pacnpedenenus yiacmros aKmuea-
yuu (66epxy), unzubuposanus (6HU3Y) U YCAOSHO HeUmpanbHOU peaKyuu
(cepeduna) cpedneii Onunel pOCMKO8 NPOPOLMKOE CeMAH nuienuyvl, Kog, = 2
emnpuX 5, = 16,10 cm.

Pe3yJILTATHI TIOTIeBKIX SKCTIEPHMEHTOB [IOATBEPIIIIH PE3y/BTaTh 1a6o-
PaTOPHBIX OTHITOB.
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[image: image10.jpg]‘3akmoucHne »
TTonydeHHbie ' SKCICPEMEHTATBHLE JAHUbIE NO3BOASIOT 00O3HAYHTEL
IyTH (GOPMHPOBAHHS TEOPETHMECKHX B HPAKTMYCCKHX MOXOXOB K pemie-

HWIO 3384 0 BuisssicHsio yrusiHns JISMAHMU Ha xuBeie 005ekTH. Tpoe-

KpaTHOe NOBTOPEHHE IKCTICPAMEHTa W 00mee KOJIHIECTBO PacTeHHil B BHI-
Gopkax (18200,0 1HT.), NO3BONSET YTBEPKAATH, UTO [PHCYTCTBHE

JIDMAHM MOXHO BHIABINTL MCTOAOM (UTOMHAMKAIMH C NOMOIILIO BB

OpaHHBIX pPacTEeHWii-WEIMKATODOB, HANpPUMED, H3MEPAA IUIMHY DOCTKOB
MPOPOCTKOB CeMsAH MmEHMIB! WM $acons. MeToa paMeIneHns pacTeHHH-
MHIMKATOPOB HA MOJEALHISX TWIOM@/KaX B BRIOpaHHBIX TOUKAX, PA3SMCICH-
HBIX MapKEpOM, TO3BOMACT ONPEAEIHTL WIOMA/M, YKa3aHHKX aHoManwii ¢
ONEHKOM peaKii CKOPOCTH POCTa TakiX pacTCHMi N0 NPU3HAKY aKTHBA-
A4, WHTEONPOBAHKE M YCHOBHO HefTpaTbHad peakuus. MeToauxa OUeHKH
pazuepon | XapaxTepa riassma JIDMAHH 1o nokasatemo "cpenHsis UIMHA
pocTKa" HPOPOCTKOB CeMAH MO3BOJLIET ONPENENATh XapakTep H HHTCHCHB-
Hocts Buuaans JIDMAHH B2 BwGpanHOR IVIOIMAIKE, ¢ BHUICNCHUEM 30H
MAKCEMANBHO GIArOTIPHATHBIX HIH HeGIATONPHATHEIX JUIA POCTa W pa3By-
THA pacTCHAIA,

Brisoant

1. Meron ¢puronnmukamy JISMAHH, npe onenke cpeaneit JIAHEI
POCTKOB IPOPOCTKOB CEMAH PAXIHIHBIX COPTOR HUICHMIEI H (acon, mo-
3BOINET YCTAHOBHTH NPHCYTCTBAE Takux aHomamit (P < 0,01...0,05).

2. PazpaboTaHHAs METOMHMKA OLEHKH mapamerpos JISMAHH, nosso-
NIAET ONpPEACAATH CTENCHb H XaDaKTep BIHAHUA aHOMAIHHA Ha POCT U pa3By-
THe cemaH mueHuIB ¥ dacomn (P <0,01...0 ,05).

3. Bxcnepmemmno smasaenst JIDMAHH, npencrasingiomue B
rOPH3OHTANLHOM CEYeHMH “IIATHA", "TIONOCH" H MX COY€TaHusA. PasMep 30H
aKTHBAUMH POCTA MPOPOCTKOB POCTKOB CEMSIH DINEHMLE! B TIONEBEIX yCIIO-
BHSX COCTaBHI ~0,56 M’, 2 ILIOLIAXb 30Hb HHrHOMPOBAHEA POCTa cocrann-
na ~0,45 M, B TOM THCIIE 30Ha CYIIECTBEHHOM aKTHBAIUH pocta ~0,25 M.

4. Jins BeisBaeHnA 308 npucyrcreus JIDMAHH, sanbonee mpeanod-
TUTENLHOH KyNLTYpo#, 10 JAHHBIM 3KCIICPHMCHTOB, ABJIAETCS MIICHANA.

HpaxkTHYecKkue peKoMeHAa AN

TpemiaracMsiit METOA M METOJMKA TO3BOJIMIOT TONYYHTb OOBEKTHB-
HYIO KapTHHY NpucyTcTBus ¥ pacnpenenenmns JIOMAHU na oGcnenyeMeIx
IIOWAAKAX MPH MPOBEACHMH SKOJNOFHHMECKMX HCCHCIOBaHHH M B 30HAX
npucytctBus  JIDMAHUY, ¢opMupyloulix reoTEXHONATOICHHbIC 30HBL B
Mecrax paGoTH M OTHAbIXa yenopeka. be3 yuéra NMpUCyTCTBHA JIDMAHH B
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MecTaX HpOBEAEHMS 3KCNIEPMMEHTOB, Pe3YNbTarbl MOIYT CYUIECTBEHHO
BapsAPOBATHCA. ‘

MeToA ¥ METONMKA MOXET MCIIONh30BaThCH KAK CaMOCTOATCIBLHOE
cpenctso BhiABIeHUA JIDMAHW, Tak 4 B COYCTAHHM C HHCTPYMEHTANLHEL-
MU METONIaMH KOHTposA, Hanpumep ¢ "HIA-1". VkasauHsii MeTOR H MeTo-
JHK2 MOXET NPHMEHATHCH B SKONOTHIECKOM MOHHTOPHHIE COCTOSHHS OK-
pyXatommei cpeanl B 1aGOPaTOPHBIX H MONEBBIX YCIOBHAX.

Cnucox ony6.iHKOBAHHBIX PAGOT 110 MaTEPHANIAM AMCCEPTALNH.
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