®EAEPAJIbHOE AFEHTCTBO
MO TEXHUYECKOMY PErYNUPOBAHUIO U METPOJTIOTUKU

HALWOHANBbHBIN INCTP UNCO

CTAHOAPT 22030_
POCCUNCKOMN
GOEOEPALUMN 2009

KAYECTBO NO4Bbl

Buonoruyeckue metoabl
XpoHu4yeckast PUTOTOKCUYHOCTb B OTHOLLEHUU BbICLUNX
pacTeHun

1ISO 22030:2005
Soil quality — Biological methods — Chronic toxicity in higher plants
(IDT)

WUspaHue odmumnanbHoe

B3 9—2009/531

MockBa
CraHpgapTuHdgopm
2010


http://www.mosexp.ru/proektnye_raboty.html

roCT P UCO 22030—2009
Mpeancnosue

Llenu n npuHumnebl ctangaptusaumm B Poccuitckon ®eaepaumm yctaHoBneHsl deaepanbHbiM 3aKOHOM
oT 27 Aekabpa 2002 r. Ne 184-93 «O TexHU4eckom perynuposaHumy, a npasuna npuMeHeHns HalunoHanbHbIX
craHgaptos Poccuinckon ®egepaumm — FT'OCT P 1.0—2004 «Ctangaptusaums B Poccuitickon ®egepaunn.
OCHOBHbBIE NOMNOXEHNA»

CBeaeHUA o cTaHpapTe

1 NOArOTOBNEH MNocyaapcTBeHHbIM Hay4HbIM yupexxaeHneM «Bcepoccuitckunia Hay4Ho-uccnegosa-
TenbCKUM MHCTUTYT arpoxumun um. [1.H. MpaHnwHukosa» (MTHY «BHNWA») Ha ocHoBe ayTeHTUYHOro nepeso-
Aa Ha pycCKUiA A3bIK MeXAYHapoAHOro cTaHaapTa, ykasaHHoro B nyHkTe 4

2 BHECEH TexHuyeckum kommnteTOM nMo ctaHgaptusaumm TK 25 «KayecTBo NoyB U rpyHTOBY

3 YTBEPXIEH W BBEOEH B JEWCTBUE Mpukasom PegepansHOro areHTCTBa No TeXHUYeCKoMy
perynuposaHuio U meTpororim oT 15 aekabps 2009 r. Ne 1036-cT

4 Hactoswuin ctaHaapT maeHTudeH MexayHapoaHomy ctaHpapty MCO 22030:2005 «KauecTBo
noysbl. Buonoruyeckne Metoabl. XpoHMYeckass TOKCUYHOCTb BbICLIMX pacTeHun» (ISO 22030:2005 «Soil
quality. Biological methods. Chronic toxicity in higher plants»).

HavmeHoBaHuWe HacTosiLero ctaHgapTa U3MeHeHO OTHOCUTENBHO HaUMEHOBaHUS YKa3aHHOro Mexay-
HapogHoro ctaHfapTa Ans npveeneHus B cootsetcTane ¢ FOCT P 1.5 (nyHKT 3.5)

5 BBEJEH BINEPBbIE

UHpopmayus 06 USMeHeHUsX K Hacmosiwemy cmaHOapmy nybnukyemcs 8 exe200Ho usdasaeMom
UHGbopMayUuoOHHOM yKa3amene «HauuoHanbHble cmaHdapmbi», a MeKkcm U3MeHeHUU U rorpasok — & exe-
MecsIYHO u3dasaeMblX UHGhOPMAaUUOHHBIX yKa3amensx «HayuoHanbHbie cmaHOapmel». B cnyyae nepe-
cMompa (3aMeHbl) Unu omMmeHbl Hacmosweao cmaHOapma coomeemcmsylouwee ysedomneHue 6ydem
onybruKo8aHo 8 eXXeMeCsIYHO u3dasaeMoM UHGOPMaUUOHHOM yKkazamene «HauuoHanbHble cmaHOapmbiy.
Coomeemecmeyrowjasi UHhopMayus, ysedoMIeHUe U meKcmal pa3Mewaromcesi Makxe 8 UHhopMayUoHHOU
cucmeme obujezo rofib3oeaHuss — Ha oghuyuarnbHoM calime PedepasibHO20 a2eHMCMea 10 MeXHUYeCKOMY
peaynuposaHuio U Memporoauu 8 cemu MiHmepHem

© CraHpapTuHdpopmM, 2010

HacTosiwuit cTaHaapT He MOXeT BbiTb MOMHOCTbIO UMK YAaCTUYHO BOCTIPOU3BEAEH, TUPaXUPOBaH 1 pac-
NpocTpaHeH B KavecTse ouLManbHOro nsaaHus 6es paspelueHns defepansHoro areHTCTBa no TeXHUYECKo-
My PerynupoBaHuio 1 MeTponorim
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BeegeHue

HacToswmin ctaHgapT onuceiBaeT MeTo/ OLEHKN Ka4yecTBa NoYB pasfnyHoro nNpoucxoxaeHus, coaep-
Xallmx HensBecTHble 3arpssHeHust. Mocne HebonbLoh MoandUKaLM MeTod MOXET TakKe NPUMEHATLCA A1
N3MEpPeHNs TOKCUYHOCTU U3BECTHBIX XUMUYECKNX COEQNHEH WA B MOYBE.

OueHKa yrHeTeHUs pasBUTUS 1 XPOHUYECKO (DUTOTOKCUYHOCTU OCHOBaHa Ha onpeaerneHnun napamer-
POB NpopacTaHusi, BereTaLnuoHHOro pocTa U cnocobHOCTU K PasMHOXEHUIO He MeHee ABYX BUAOB PacTeHWUNA.

HacTtosawmi ctaHaapT oCHOBaH:

- Ha pesynbTaTax uccnegosaHusi no Teme «PaspaboTka meToAa XxpoHudeckoro 6uoTecTMpoBaHUsa ¢
MCMNONbL30BaHMEM BbICLUMX pacTeHUn», nuHaHcMpoBaHHoro MuHucTepcTBoM obpasoBaHus U UccneqoBaHuin
FepmaHun (BoHH) [1];

- Ha 0BCY)XOEHUsIX B paMKax COBMECTHOro npoekta «Habop 3KOTOKCMKOIOTMYECKUX TECTOBY, SIBISIO-
LLlerocs YacTbio 06beanHEeHHOM uccneaoBaTensckon rpynnel «Mpouecckl 6uopemeauaumm noussl» [2].



roCT P NCO 22030—2009

HAUWOHANDbHBIA CTAHJOAPT POCCUUCKOMN @GEJEPALUMU

KAYECTBO No4BblI

Buonoruyeckue metogbl
XpoHuyeckasn GPUTOTOKCUYHOCTL B OTHOLLEHUN BbICLLUMX PacTeHUiA

Soil quality. Biological methods. Chronic phytotoxicity for higher plants

HOara BBegeHnsi — 2011—01—01

MpepynpexaeHue. 3arpssHeHHbIE MOYBbI MOTYT COAEPXKaTb HEM3BECTHLIE CMECU TOKCUUHbIX, MyTareH-
HbIX UMW UHBIX BPEAHbIX XMMUYECKUX CoeaMHEHUIA NN MHEPEKLIMOHHBIX MUKpoopraHusmoB. Pa6oTa ¢ nbinbio
N NapamyM XMMUYECKUX BELLEeCTB MOXeT MPUBOAMTL K pUcky npodeccuoHanbHbix 3abonesaHuid. Bonee
TOro, TECT-PacTeHUs MOTYT MOrnoLaTh XMMUYECKME BELLLECTBA U3 MOYBLI, NO3TOMY crieflyeT NpUHUMaTbL Mepbi
NpPeaoCcTOPOXHOCTU Npu paboTe ¢ HUMU,

1 O6nacTb NpUMeHeHus

HacToswmin ctaHgapT onucbiBaeT MeTo4 onpeaefieHns yrHeTeHUsl noysamyi pocTa U pasMHOXeHUs!
BbICLLUMX PacTeHWU B KOHTPONMUPYEMbIX YCNoBusaX. PekoMeHayeTcs UCMonb3oBaHUe ABYX BUAOB pacTEHUM:
GbicTpopacTyLuas peabka macnuyHas (Brassica rapa CrGC syn. Rbr) n oBec (Avena sativa). Mpogonxurenb-
HOCTb OMbITOB AOMKHA GbITb 4OCTaTOYHA ANS AOCTMKEHNSA KOHEYHBIX TOYEK NPU onpeaeneHn cnocobHOCTH
TeCT-pacTeHWU K pasMHOXEHUIO.

Mpu1 MCNoNb30BaHNN €CTECTBEHHbIX MOYB, HANPUMEP, C 3arpsi3HEHHbIX Y4aCcTKOB, UMK NOYB NOCIE peMe-
AVaunn U cpaBHEHUN Pa3BUTUA TECT-PACTEHWUIA HA STUX NOYBax ¢ pedepeHTHbIMU UNKU CTaHAaPTHLIMU KOH-
TPOMbHLIMKA  MOYBAMW  MeTOod MOXET MWCMoMb30oBaThbCA AN OUEHKM KadecTBa NOYBbLI, OCOBEHHO
YHKLMOHNPOBaHUS NOYBLI Kak cpeabl 0bUTaHns pacTeHUN.

B npunoxeHun A npueeaeHbl M3MeHeHUs, NMo3BONSAOLWME UCMONb30BaTb XPOHUYECKoe BUoTecTupoBa-
HUe Ha TeCT-pacTeHUNAX A4S UCCrieA0BaHNs CTENEHU TOKCUYHOCTU XUMUYECKUX BeLLeCTB, BHECEHHDIX B MOYBY.
MpuroToBMB ceputo pasbaBneHuin nccneqyemoro BellecTBa B cTaHAAPTHBIX KOHTPOSbHBIX MNOYBaX, MOXHO
N3MEpPUTb KOHEUHbIE TOYKM ANsl OLEHKU XPOHUYECKOW (DUTOKCUYHOCTU XUMUYECKUX BeLecTB. JTOT MeTof
HenpuMeHUM Ans NeTy4Mx BeLecTB, T. €. COeANHEeHNA, ANS KOTOPbIX KoHCTaHTa MeHpu (H) nnu koadduumeHT
pacnpegernieHus B cuctemMe Bo3dyx—Boaa 6onee eanHuupbl, Unu AasneHue napos 6onee 0,0133 Ma npu
25 °C.

2 HopMaTuBHbIe CCbINKKU

[nsa npuMeHeHUs HacTosiLero cTaHgapTa Heobxogumbl cnegyrowime HopMmaTuBHble AOKYMEHTHI. Ecnn
ykasaH rof usgaHusi, MOXeT UCNoSb30BaTLCA TOMLKO yKasaHHoe magaHue. Mpu oTcyTCcTBUM rofa Bbinycka
cnegyeT UCMNONb30BaTh NocneaHee U3gaHue AoKyMeHTa (Bkntovas Nobble u3MeHeHus )

MCO 11268-1:1993 KauecTBo nousbl. BosaencTeune sarpsAsHALLMX BELIECTB Ha 3eMIISIHbIX YepBen
(Eisenia fetida). YacTb 1. Onpegenenne KpaTKOBPEMEHHOrO TOKCUHECKOro BO3AENCTBUA C UCMONb30BaHUEM
cybcTpaTta UCKYCCTBEHHO NPUroTOBMEHHOM MOYBbI

MCO 11268-2:1998 KauecTBo no4usbl. Bo3geincTBMe 3arpasHAKOLLMX BELLIECTB Ha 3eMJIsiHbIX YepBei
(Eisenia fetida). YacTtb 2. OnpegeneHne Bo3AENUCTBUS HA UX PAa3MHOXEHNe

MCO 11269-2:2005 KauecTBo nouskl. OnpegeneHue Bo30enNCTBUSA 3arpAsHAOLLIMX BelecTB Ha hnopy
nouBsbl. YacTtb 2. BozgeicTBne XMMMKaTOB Ha BCXOXECTb 1 POCT BbICLLUMX PACTEHUI

U3paHne opmumannHoe
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NUCO 15176:2002 KavecTro no4vskl. OnpegeneHne XxapakTepuUcTUK BEIHYTOMO rpyHTa U ApYrnx NoYBeH-
HbIX MaTepunanos, NpeaHasHavYeHHbIX ANsi MOBTOPHOrC UCMNOoNbL30BaHMS

NCO 15799:2003 KavecTso No4Bbl. PykoBoasiLine ykazaHus o onpedeneHunio SKoTOKCUKOIOrMYeCcKmX
XapaKTepPUCTUK NOYB W NMOUBEHHbIX MaTepuanos

3 TepMuHbI 1 onpeaeneHns

B HacTosileM cTaHgapTe UCMOoNb3YTCA crneaytowmne TepMUHBI C COOTBETCTBYIOLLMMUN ONpeaeneHUsIMU:
3.1 ucKyccTBeHHo npurotoBneHHas nousa (artificial soil): Cmecb necka, kaonuHuTa, Topda 1 kapbo-
HaTa KanbLus.

MpumedyaHwune—3T10T TepMuH onucaH B ICO 11268-1 anst TOKCUKONOrMYECKOro TECTUPOBaHUSI C UCTIONb30Ba-
HUeM JoXAeBbIX YepBen. Henb3s ncnonb3oBaTh YNCTHIN KBApLEBbLIM NECOK, MUHEPanbHY0 BaTy, BEPMUKYINUT Uy Apyrue
cHMHTETUYeckne cybeTparthl.

3.2 6uomacca (biomass): Obwas macca noberos, LBETOB 1 CTPYYKOB.

MpnmevaHusn

1 Buomaccy n3MepsioT B eavHULAax Macchl Cyxoro BELeCTBa Ha OAHO pacTeHne unu, Npyu Heo6xoaMMocTH, Ha
BECb BEreTaluuoHHbIA COCYA.

2 TecT-pacteHus MOryT AOCTUraTh pasnuMyHbIX CTaaMn pocTa B Te4eHMe nepuoga TeCTUPOBaHUS U pasnuyaTbea
Nno YPOBHIO BNaXXHOCTU Npu y6opke. [MoaTomy cyxasi Macca TeCT-pacTeHU nyJile npeacraensiet Guomaccy, npomseeaeH-
HYH0 B TEYEHWe nepuoaa pocTa.

3.3 KoHueHTpauua (concentration): Macca uccnegyemoro BellecTsa B onpeaeneHHoOM Konu4yectee
NoYBbI.

Mpwnmeyanune— KoHUEHTPaUMIO BeIP@XaIoT B MACCOBbIX AOMNAX, MI/KI CYXOW MOYBbI.

3.4 3arpasHAawowee BewecTBO (contaminant): BellecTso, nonasllee B NOYBY B pesynbtaTe Xo3an-
CTBEHHOW AeATeNbHOCTU YenoBeka.

[MCO 15176:2002]

3.5 KoHTponbHasa no4Ba (control soil); HesarpasHeHHbIR cybeTpaT, UCNONb3yeMbld B KAYEeCTBE KOH-
TPOMS U kak cpeda npu NpUroToBneHUn cepun pasbasneHunin ¢ nccnegyembiMu NOYBaMU UITUM XMMUYECKUMMA
BellecTBaMu NS BblpalMBaHNA 340POBbIX PACTEHUNA.

MpumedaHu e— MOXHO UCMONB30BATb MCKYCCTBEHHO MPUTOTOBNEHHBIE UITM NPUPOAHBIE KOHTPOSIbHBIE MOYBbI,
€CIny B HUX npegnonaraetcsi CBOGOAHBIN POCT TECT-PacTeHUin. Pasnnums B COAepKaHNM NUTATENbHLIX BELWECTB B nccrieay-
MO 1 KOHTPOMBHOM MOYBaX MOryT BIMSATE HA 3aBUCUMOCTb «403a—OTBETHAs peakumsi». Hanpumep, ncrnonb3oBaHne KOH-
TPONbLHOM NMoYBbI C Gonee BbICOKMM COAEPKaHNEM NUTATENbHbIX BELECTB MOXET NPUBECTU K NIOKHOMONOXUTENBHOMY pe-
aynetary (T. . uccregyemas rnoqsa nposIBUT «TOKCUHECKOE» BO3OENCTBME HA POCT TecT-pacTennit). Ecrin KoHTporbHast
no4Ba COAEPXKMT MEHbLLE NUTAaTENbHLIX BELLEeCTB, BO3MOXKHO MosBIeHne ropmeaunca (cm. 3.9) npu Marnbix COOTHOLUEHNSAX
KOMMOHEHTOR B cMecH B0 aaxe obpaTHasi 3aBUCMMOCTb «403a—OTBETHAs peakumsi», ecriv npeobnagaer BNvsiHne nuTa-
TenbHbIX BeWecTB. B HacTosweM crangapTe He NPVBOASTCS YUCTIEHHBIE NOKA3aTeny Arsi COAEPXKaHUsl MUTaTernbHbIX Be-
WecCTB.

3.6 peurcrtBylowasn koHueHTpauua (OK,) (effect concentration, EC,): KoHueHTpauusa (MaccoBas Aons)
ncernegyemoro XMMUYeckoro coeMHeHUs Unu npoLeHTHoe codepXaHue (MaccoBas Oond) uccnegyemMon
MoYBbI, NPU KOTOPOIN AaHHAasi KOHEYHAA ToYKa MHIMBUpyeTcs B X % cryyaes Mo CPaBHEHWUIO C KOHTPOSEM.

MpumedyaHue—[encTBYIOWYIO KOHUEHTpaUMIO M3MepsitloT B MI/KL. [1py MCNbITAHMU XMMUYECKUX BELLECTB
OK, — macca neenegyemoro BelwecTBa B Macce Cyxol NoYBkl, Npu nceriegosadum noys 1K, — npoLeHTHoe cogepkaHve
nccreayemMon CyXol noYBbl B Macce CyXon CMeCH.

3.7 npopactaHue (emergence): MoaBneHMe NPopocTka M3 CeMeHW, 3aKaHuYMBalollee NaTeHTHLIN
nepuoa.

MpwumedaHn e —popacTtaHue BbipaXxaeTcs B NPOLEHTHOM COAEPXaHWUU CEMSIH, MPOPOCLLMX B OMNbITHLIX BEre-
TaAUMOHHbIX cocydax, OTHOCUTENBHO KOHTPONSI.

3.8 dyHkuma cpeabl obutaHua (habitat function): Cnoco6HOCTb NOYB UNWN NOYBEHHBLIX MaTepuanos
CMyXUTb cpedoln obuTaHusa ANs MUKPOOPraHU3MOB, PaCcTEHWUI, MOYBEHHbIX XXUBOTHBIX U UX B3aUMOAEeNACTBUN
(6uoLeHo30B).

[MCO 15799]

3.9 ropmesuc (hormesis): YnydweHne npopactaHns CEMsIH, POCTa UM BbBKMBAEMOCTU (UK ApYyrnx
OTBETHbIX peakuuil) TeCT-pacTeHNA NPU ManbiX KOHUEHTPALMAX XMMUYECKUX BeLeCTB UM uccregyemblix

2
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MOYB B MOYBEHHBLIX CMecsX, 06afaloWmX TOKCUYHOCTBIO NMPU UCNONb30BaHUM B GOMbLUIMX KONMYecTBax, no
CpaBHEHWO ¢ KoHTponem [3].

3.10 MuHuManbHaa HabGnopaeman aencteyolan koHueHTpauua, MHAK (lowest observed effect
concentration, LOEC): HanmeHbLuas uccnegyemMasn KoHUeHTpaums (MaccoBast oNA) nccneayemoro BeLlecT-
Ba B MOYBE, NpU KOTOPOI HabnlogaeTca CTaTUCTUYECKU 3HaUYMMOE BO3AEACTBUE Ha AaHHYIO KOHEYHYHO TOYKY
(P < 0,05) no cpaBHEHUIO C KOHTPONEM.

cM. MHHK (3.11).

Mpwumeyanune— Tepmun MHAK Takke npumMeHsIOT A4nst MUHUMANbHOTO UCMONb3YEMOro COOTHOLEHUS KOMIO-
HEHTOB B WCCMeAyeMOW WM KOHTPOIBHOW MOYBE, NMPW KOTOPOM HabniogaeTcs CTaTuCTUYECkU 3Ha4MMoe BO3AENCTBUE.
MHOK BbipaxkaeTca B Macce uccnenyemoro BeWecTBa, NPUXoAsLLLENCsl HA Maccy Cyxom NOYBbl UMK B NPOLEHTHOM cofep-
XaHWU Cyxor Maccbl nCcneayeMoi Nno4Bbl B Cyxon macce cmecu. Bee koHueHTpaumm, npesbiwaowve MHAK, okasbisaiot
BpegHoOe BO3adelicTBME, KOTOpoe paBHO unu 6onblue, yem Habnogaemoe npu MHAK. Ecnu ato ycnosue He cobniopgaertcs,
OOMKHbI ObITb yKa3aHbl NPUHKHBI, NO KOTOPbIM BblGpaHbl BemmumHel MHAK n MHHK.

3.11 MakcumanbHaa Habnopaeman HeaencTeylowasn koHueHTpauua, MHHK (no observed effect
concentration, NOEC): MakcumanbHas KoHUEeHTpaLuua (MaccoBast A0Ns) UCcneayemoro BelecTsa (Unm cooT-
HOLUEHMEe KOMMOHEHTOB B CMECH), NPy KOTOPOM He HabnogaeTcs CTaTUCTUMECKN 3HAYMMOro BO3AeNCTBUS No
cpaBHeHuIo ¢ kKoHTponem (P < 0, 05).

cM. MHOK (3.10).

3.12 pedrepenTHan nouBa (reference soil): HesarpsisHeHHaa noysa, oTobpaHHas nobnusoctu ot
3arpsi3HEeHHOro yvacTka, Co CBOMCTBaMU (coaepkaHue nutaTenbHbIX BewecTs, pH, coaepxaHue opraHuyec-
Koro yrnepoga v MexaHu4ecKuin cocTas), 6IM3KUMU K CBOMCTBaM UCCNeQyeMOil NOYBHI.

3.13 cooTHolleHUue KOMNOHEHTOB B cMecH (soil mixture ratio): OTHowWeHWe cyxon maccel uccneaye-
MOW NOYBbI K CyXON Macce KOHTPONbLHOW NOYBHI.

MpunmedyaHune— Bbipaxaercs B NpoueHTax.

3.14 craHgapTHasa no4Ba (standard soil): Moysa, 0To6paHHaA B None UM NPUroTOBNEHHAA UCKYCCT-
BEHHO, CBOMNCTBa KoTopoi (pH, MexaHu4eckuin cocTas, coaepXaHne opraHu4eckoro yrnepoga) HaxoaaTcs B
N3BECTHOM AuanasoHe (Hanpumep eBpornoYBbl, UCKYCCTBEHHO NPUrOTOBSEHHbIE MOYBHI).

Mpunmeyanne—Cponcrea CTaHAaPTHLIX NOYB MONYT OTNINYATLCH OT CBOMCTB UCCNEAYEMbIX MOYB.

4 MpwvHUMN MeTOAA

HacTtosilmin ctaHaapT onucbiBaeT TECTUPOBAHNE pacTeHWIA, BKIoYatoLee NepBUYHbLIE U BTOPUYHBIE
KOHeYHble ToukU. B xoge TecTMpoBaHua M3MepsiloT NapameTpbl NPopacTaHusi, pocTa U Ppa3MHOXEHUsI ABYX
BMOOB HaseMHbIX pacTeHuit. PekoMmeHaytoTes BeicTpopacTylas peabka macnudHas (Brassica rapa) n oBec
(Avena sativa). CpaBHMBAIOT OTBETHbIE peakLun pacTeHNin B UccriedyeMon noyse n/unm cepumn pasbasneHun
C KOHTPOJIbHOM MOYBON. DTOT METO MOXHO Takke UCMoMb3oBaTh 4SS TECTUPOBaHUS XMMUYECKUX coeauHe-
HWIA, UCNOMb3YSA pasfnyHble KOHLEHTpaLnM uccregyemMoro BellectTsa B cTaHAapTHON KOHTPOSbHON MoYyBe.
CemeHa 060X pacTeHUA caxatoT B BEreTalMoHHbIe cocyabl C MOYBOA UM MOYBEHHEIMU CMECSIMM U B KOH-
TPOIbHbIE BEreTaLnoHHbIE COCYAbl CO CTaHAaPTHOW UMK KOHTPOMbHOM NoyBoi. Cocyabl NoMeLatoT B BereTa-
LUMOHHYIO KaMepy C KOHTPONMPYeMON TemnepaTypoil M ocBelueHueM. [ONnsi yBNaXHEHUs WCMOMb3yHoT
UTUNBLHBIA Nonue. Mocne npopacTaHnsi ceMsiH onpeaensitoT 3HePruio NpopacTaHnus U NPOpPeXnBatoT pacTe-
HWs1, OCTaBMB onpeferieHHoe KOIMYECTBO pacTeHui B cocyae. Yepes ABe Heaenu yacTb pacTeHuii cobupatoT
Aansa onpefenexns nx 6uomaccel. Elle 4yepes Tpu-yetbipe Hegenu (BbicTpopacTywas Brassica rapa) wunu
NATb-WeCTb Hegenb (Avena sativa) cobupatoT ocTanbHble pacTeHus 4ns onpeaeneHnst BTOPUYHBIX KOHEYHbIX
TOYeK, XapaKTepusylowmnx WX pernpoaykTUBHbIA noTeHunan. Bo Bcex cnydasax nNpoACIKWUTENbHOCTb
TECTUPOBaHUA OOSKHa BblTb A4OCTATOMHON ANsl onpeAeneHusl KOHEYHbIX TOYEK PasMHOXeHMs (HamnpuMep
Konu4ecTsa Unu Guomacchl LIBETOB, CEMSIH UK NII040B).

OG6bIYHO BbICEBaOT MO AECATb CEMSIH B KX U3 YeTbipeX BereTauMoHHbIX cocyaoB. MpopexnsaroT
A0 BOCbMU pacTeHUin B KaXaoM cocyae U cobupatoT no veTelpe pacTeHus Ha 14-i AeHb 1 B KOHLe TecTUpoBa-
Hus. Ecnun B kakoM-nnbo cocyae Npopocno MeHee BOCbMU CEMSH, KONMYECTBO pacTeHuin, cobpaHHbIX Ha 14-i
AeHb, YMeHbLUAT € TeM, UTOObI OCTaBUTb MO YeThipe pacTeHus Ansa nocnegHero cbopa.

OnpegensitoT oTHOCUTEeNbHOE NofaseHne pocTa B HepasbaBneHHoN uccneayemon noyse 4N OLeHKM
MpUrogHOCTU NOYBLI ANA BhipallMBaHUA pacteHnin. Kpome Toro, no pesynbtatam cepun pasbasneHnin MoryT
BbiTb paccunTaHbl BenuduHel MHOK, MHHK v K, no kpuBbiM «a03a—oTBeTHas peakUusa». 3TU pacyeTbl
HeobXo4MMbl NPY NcCcregoBaHUM XMMUYECKUX BELLIECTB.
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5 Marepuanbl

5.1 Tect-pacTeHusn

MapannenbHo UCNoMb3ylOT 0AHO OAHOAONBHOE U OAHO ABYAONLHOE pacTeHue. B kauecTBe oaHOAOMb-
HOro pacTeHus pekoMmeHayeTcsi oBec (Avena sativa), B kadyecTBe ABYAOMNbHOrO — pefbka MacnuyHas
(Brassica rapa).

UcnonbaoBaHune GbicTpopacTyllei peabki MacnuiHon (Brassica rapa CrGC syn. Rbr) pekomeHgyeTcst
ANa cokpalleHns BpemeHn TecTuposaHmual). LiBeTeHne 3Toro pacTeHusi HauMHaeTcsl Yepes e Heaenu, a
BbIXOJ CEMSAH MOXHO onpeaenvTb NpUMEpHO Yepes NsiTb Hegesb.

MoxHo BbIGpaTh Apyrue pacteHus, Hanpumep, U3 nepeyns, npusegeHHoro B UCO 11269-2, unu pacre-
HUS1 CO cneuuanbHbBIMU (PU3UOTIOTMHECKUMU XapakTEPUCTUKaMK, Takue Kak pacteHuss C4-tuna (Kykypysa,
caxapHbld TPOCTHUK, MPOCO), pacTeHuss B cumbuose ¢ asoTdukcupylowmmmn bakrepusiMu (Hanpumep
Fabaceae) nnu pacteHns 3konorm4ecku Ui skOHOMUYECKU 3HaYnUMble AN AaHHOTo peruoHa. OTu pacTeHuns
OOJDKHBI CBOBOAHO pacTu B KOHTPOIbLHOM NOYBE NpU AaHHbIX yerosusix. CneayeT BoibupaTb TOMbKO Te pacTe-
HWS1, KOTOPblE NepPeHOCAT CBONCTBA UccregyeMbIX MOYB U YCNOBUS TECTUPOBAHUSA (B TOM YACTIe UX XUMUYeC-
Koe 3arpsisHeHuwe). Hanpumep, Buabl pacTeHU, YYBCTBUTENbHbIE K HU3KUM 3HadyeHusM pH, Henb3s
UCnonb3oBaTb ANsl TeCTUPOBaHUS NMOYB C HU3KMMU 3HaYeHusimu pH. OBec 1 BuicTpopacTyllas pegbka Mac-
NUYHaA pacTyT Ha Nec4aHblX U CYIMMHUCTBIX NOYBax C pasnNUYHON BNaXHoOCTbio U pH B AnanasoHe oT 5,0 o
7,5. He cnepyeT ncnonb3oBatb (UTUMBHBIA MONUB S pACTEHWUIA, NIIOX0 PacTyLUUX Ha BMaxHbIX no4vsax. MNpu
MCMONb30OBaHUN APYrMX pacTeHuin, kpome oBca U BbicTpopacTyllel pedbKM MacivyHoW, B oTyeTe 06
MCMbITAHUAX AOMKHO GbITb NpMBeaeHO 060CHOBaHUE UX BbIGOpPa.

5.2 MNouBa u ee xpaHeHue

5.2.1 Ob6Lwm1e nonoxeHusi

B HacTosilLeM cTangapTe He NpUBOAUTCA onncaHMe MeTo4oB oTOopa NpeacTaBuTebHbIX NPo6 NoYBkI
Ha 3arpsisHeHHbIX yyacTkax. CooTBeTCTBYloLWMIA MeToA NpobooTbopa onucaH B [4].

Ona oueHKN YpoBHS (PUTOTOKCUYHOCTU €CTECTBEHHBIX MOYB C YHACTKOB C PasfMYHbIM 3arpsisHeHneM
MOXHO MCMONb30BaTh BUOTECTUPOBAHUE HA PACTEHUSIX B YCMOBUSIX XPOHUYECKOTO 3arpsisHeHusl. OHo Takke
MOXeT NMPUMEHATLCA AN OLEHKM KadecTBa Mo4B nocne pemeanaunn. BelbpaHHble novBbl Nocne pacceea
OOIMKHbI UMeTb, HanpuMep, pH B AnanasoHe, He TOKCUYHOM ANa TecT-pacTeHun, ot 5,0 go 7,5 ana Brassica
rapa n Avena sativa. Viccnegyembie NouBbl A0MKHBI BbITb NPOCEeAHbI CKBO3b CUTO € KBaAPaTHLIMWU OTBEPCTUSA-
MW pasmepom oT 4 4o 5 MM AN yaaneHus KpynHbiX oparMeHToB U TwaTtenbHo nepemMeluaHsl. MNpu Heobxoan-
MOCTW MoYBa MoxeT 6bITb Nepea NpocenBaHnem BbicylweHa Ha Bo3ayxe 6e3 nogorpesa. Bpema xpaHeHus
nccneayembix NoyB AOMKHO BbITb MUHUMaNbHbLIM. PekomeHayeTcs XpaHUTb NouBbl Npu TemnepaType 4 °C B
cocygax, obecneumsarowMx MMHUMasbHbIE NOTEPU NETYUNX 3arpAsHUTENen 1 ux copobumio CTeHkamn cocyaa.

5.2.2 Uccnepyemasi nouBa

[ns Bcex UCNonb3yeMblX NMOYBEHHbIX CMecelt AomkHa BbiTb U3MepeHa BodoyaepkuBaoLwas cnocob-
HocTb. Kpome aToro, uccnegyemble Nousbl 4OMKHbI BbITb OXapakTepu3oBaHbl CneayroWwnMn nokasaTenamu:

- MeXaHW4ecKuiA cocTas (Mecok, CYrinHOK, ruHa);

- pH;

- 3aCOMEeHHOCTh;

- opraHudeckuii yrnepog;

- cogepxaHue obllero 1 BOAOPacTBOPUMOro Kanus, asoTta u ocdopa.

He cnegyeT nameHsaTb pH nouskl. MiamepeHne cogepxaHnus 3arpasHAoLWmMX BeWecTB (Tskenble metan-
nbl, yrnesoaopoabl, NecTuLMAbl, B3pbiBYaThie BELWECTBA, NOMMXIOPUPOBaHHble BudeHnnbl n ap.) Heobasa-
TesnbHo.

HeobxoamMmo npoBepuTb, BcacbiBaeT NU novsa Boay 4epes UTUIb C AOCTaTOMHOW CKOPOCTbIO
(cMm. 5.4). BoamMOXHO NposiBfeHne BO4OOTTaNK1BaIOLWUX CBOUCTB UMK MSIOXOW NepeHOC BNarn B CUbHO necya-
HbIX MOYBaXx, B MouYBax, 3arps3HeHHbIX YriesoaopoaamMun, UK B NoYBax C BbICOKUM CoAepXaHUEM FMUHbI,
KOTopble NPOSIBNSAIOT TEHAEHLMIO K CKaTUIO, AaXe eCfni OHWU UMEIOT BbICOKYO BOAOYAEPKMBAOLLYIO CNOocob-
HOCTb (omnpedeneHHyo Nocne NorpyxeHusi NoYBbl B Boay). Ansa obecneverns paboTbl CUCTEMBI YBRAXHEHUA

1) Ha6opbl cemsiH 1 BbicTpopacTyLLmMx pacTenuii nocTasnseT komnawus Carolina Biological Supply (Birlington, NC,
USA). 3ta nHdopmauus npegoctaenseTcs Ans yao6cTea nonb3oBatenen HacTosALWero CTaHaapTa u He 03HavaeT noaaep-
XKKY AaHHOTo NpoaykTa ¢o cTopoHbl MCO. MoXHO CNonb30BaTh Nobbie 3KBUBANEHTHBIE NPOAYKTLI, €CNY OHU NPUBOAAT K
TakvM xe pesynbTraTam.

4
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credyeT NPOBECTU NpeABapuUTenbHbIE UCTIbITAHWUS BCEX BbIGPaHHbIX MOYB B ABYX MOBTOPHOCTAX C TEM, YTOBLI
onpeaennuTb, 4ocTaToueH N PUTUMLHBIA NONUB 1N HeoBXoaUM pYUHOI MOMKB.

MpunmeyaHune— BHacTosWee Bpems HET BO3MOXHOCTU MPUBECTV NpefderbHble 3HaveHns pH ans gpyrvx pac-
TEHWUI, KPOME peabkvu MacnvyHOM 1 0Bca. STO NPeaMET AanbHEnLNX NccrneaoBaHui Ha GonbLLOM KONMYECTBE pacTeHUl B
YCINOBUSIX XPOHNYECKOTO 3arps3HEHNA Ha PasnunyHbIX NovBax. Kpome Toro, 4onyctuMble npegersl MaMeHeHui MexaHu4ec-
KOro COCTaBa, 3aCONEHHOCTN UNW APYrX CBONCTB NOYB TaKXKe He MOryT ObiTb NpyBEAeHb! ANs Pa3NUYHbLIX TUMOB PaCcTEHUIA.

5.2.3 KoHTponbHasa no4yBa

B kavecTBe KOHTPOIMbHOro cybcTpata MOXHO UCMOMb30BaTb MCKYCCTBEHHO MPUrOTOBMNEHHbIe, pede-
PEeHTHbLIE UM cTaHdapTHbIe NoYBbl. Ecniv moxHo oToBpath pedhepeHTHbIe Npobbl NOYBLI C HEe3arpsA3HEeHHbIX
y4yacTKoB BOMM3N 3arpsisHEHHON TEPPUTOPUMN, OHWU OOMMKHEI BbITb NOArOTOBMEHbI U NPOaHaNnManpoBaHbl Tak
Xe, Kak U uccnegyemble noyvsbl. Kpome Toro, gomkeH 6biTb NpoBedeH aHanna pedepeHTHbIX NOYB Ha NpUCYT-
CTBME BO3MOXHbIX 3arpsAsHAOLWNX BeWecTB. ECrin Hemnbast UCKMIOYUTL 3arpsi3HEHME TOKCUYHBIMA BELLeCTBa-
MW UK HeoBblYHbIE CBOMCTBA, NpeanoYTUTeNbHee UCNoNb30BaTb CTaHAaPTHBIE KOHTPOMbHBIE MOYBLI.

B kayecTBe cTaHAapTHBIX MOYB AOIPKHBI NCMOMb30BATLCA NPUPOAHBIE UMM UCKYCCTBEHHO MPUrOTOBMEH-
Hble MouYBbl, CBOGOAHbLIE OT 3arpsAsHAIOWMX BELECTB W codepaliue mano nutatenbHbiX BellecTs. Mpwu
NCMOb30BaHUU MPUPOAHBIX MOYB CoAepPXKaHNe OpraHNYeckoro BeLecTBa B HUX HE JOIPKHO NpeBbiwath 5 %.
CopaepxaHue Menkux Yactuy, (pasmMepom He 6onee 20 MKM) He A0MKHO npeBsbiwaTth 20 %.

Mo>KHO TakKe UCMOoNb3oBaTb UCKYCCTBEHHO NPUroTOBIIEHHYIO MOYBY, HE3aBUCMMO OT BbICOKOrO coaep-
XaHUs opraHM4eckoro BeLlecTsa, B cooTBeTcTBUN ¢ [5] 1 UCO 11268-2. OgHako pasznuunst mexay cogepxa-
HUeM opraHM4eckoro BellecTsa B MUCCeAyeMblX W KOHTPOMbHbLIX MOYBaxX OO/DKHbI OblTb MUHUMANbHBLIMU.
MckycCTBEHHO NPUrOTOBMNEHHAA NOYBa COCTOUT U3 CneayroLMX KOMMOHEHTOB (B NPOoLLeHTax OT Macchl Cyxoro
BellecTsa):

- 10 % ccbarHosoro Topda [BO3AYLUHO-CYXON N TOHKO pasmMonoThiv (2 + 1) mm];

- 20 % kaonMHOBONM MMUWHBI (My4Lle, ecnn cogepxaHue kaonuHuta npesblwaet 30 %);

- nMpumepHo 69 % (B 3aBUCUMOCTH OT HeoBxoanmoro konuyectsa CaCO3) BO3AYLUHO-CYXOro MPOMBILL-
NeHHOTro KBapLeBOoro necka (MpeMmyLecTBEHHO TOHKOANCNEPCHIN necok, Gonee 50 % kOTOporo UMeLOT pas-
mMepbl 0,05—0,2 mm).

Heobxoanmo aobasute npumepro 0,3 %—1,0 % kapbonaTa kanbuma (ToHkogucnepcHblin CaCOq
Y. Aa. a.) ana goctuwkerust pH 6,0 + 0,5. HeobxoamMmoe konuuecTBo kapboHaTa KanbLuys MOXET MEHSITLCH B
3aBMCUMOCTMN OT CBOWCTB KOHKPETHOW cMecu (rnaBHbiM 0bpasom, Topda) u gosmkHo 6biTh onpeageneHo no
pesynbTartaM npeasaputenbHoro uamepeHusi pH B cybnpobax (4actsix npobbl, CBOMCTBa KOTOPLIX UAEHTUYHBI
CBOMCTBaM Lienoi npobbl) HenocpeacTBEHHO Nepea UCTIbITaHUEM.

MckycCTBEHHO NpUroToBNEHHas Nno4ysa roToBUTCA TwaTeNbHbIM NepeMeLllnBaHneM CyXUX KOMMOHEeH-
TOB, MepeyYUCcneHHbIX Bbille, B 6onbloMm nabopaTopHOM MUKCEpe NMPUMEpPHO 3a Hedemno A0 NpoBeaeHusi
NCNbITaHWA.

CwmMellaHHasi ICKyCCTBEHHO NPUroTOBIEHHasi MoYBa JOJPKHA BbiAEPXKMBATLCA MPU KOMHATHOW TeMnepa-
Type He MeHee ABYX AHeN Ans yCTaHOBMEHWUs KUCMOTHOro paBHoBecus. [ina onpegeneHusi pH n Mmakcumanb-
HOW BOAOYAEpPXKMBAIOLWEN CMOCOBHOCTU CyxXyld WCKYCCTBEHHO MNPUIOTOBIIEHHYIO MOYBY YBMaXHSAIOT 3a
OQMH-ABa [HS A0 HaYana ucnbiTaHuii Ao6aBneHneM AOCTaTOYHOIO KONMMYECTBa eUOHU3NPOBaHHOW BoAbl A0
DOCTUXEHWUSI MPUMEPHO NOMOBUHBI TpebyeMol KOHeUHOM BNaxxHOCTU B 40 % — 60 % nornHoi BNaroeMKocTu
(4to cooTBeTCTBYET (50 + 10) % BNIAXXHOCTM B pacyeTe Ha cyxoe BellecTBo). Mpu namepeHuu pH noysa cme-
wmeaeTcs 1 monb/am3 KCI B cooTHowweHnn 1:5 (B cooTBETCTBAM ¢ NpurioxeHuem B k UCO 11268-2:1998).
Ecnu nsmepeHHoe 3HaveHne pH Haxoautca 3a npegenamu Tpebyemoro aguanasoHa, 4o6aBnAlT 4ONONHU-
TenbHoe konuyectBo CaCO5 unm rotoBAT HOBYIO NOPLMIO NoYBkl. MapannensHo ¢ onpeaeneHuem pH onpe-
OensiioT MakCUManbHY0 BOAOYAEPKMBAIOLLYI0 CMOCOOHOCTb UCKYCCTBEHHO MPUIrOTOBNEHHOW NOYBHI.

3areM UCKYCCTBEHHO NMPUrOTOBIEHHYIO MOYBY AENSAT Ha NOPUUKN, YUCNO KOTOPLIX PaBHO KOMUYECTBY
BApUaHTOB C PasfUYHLIMU KOHLIEHTPaLUSIMA 3arpsisHSIOLLEro BeWecTBa U KOHTPOMbHLIX NP6, ucnonbaye-
MbIX Npu1 UcnbiTaHusX. HeobxoaMMo nsberats ncnapeHus nccnegyemoro cybcrpara 4o Havana ucnbiTaHus.
KoHeuHas BnaxxHOCTb gocTuraetcs AobaBneHneM Boabl BMeCTe Unun napannensHo ¢ aobasneHvem nccneay-
eMoro BellecTBa. BnaxHocTb B Hayane M KOHLEe UCMbLITaHWUA onpeaensaoT BbiCyluMBaHWEM ManbiX Nopuni
nousbl Npu Temnepatype 105 °C B Te4eHUe HOUM U NOBTOPHLIM B3BELUMBAHUEM.

Ecnu koHTpornbHasa novsa coaepXkuT 6ornblue nuTaTenbHbIX BELWECTB, YeM uccnegyemas noYea, Ha Kpu-
BbIX «103a—O0TBETHaA peakLusi» MOXeT NPOsSIBUTLCA YrHETEeHWe pocTa pacTeHuin. PekomeHayeTca Mcnonb3o-
BaTb KOHTPOSbHbIE MOYBbI C HU3KUM CoAEpXaHUEM MUTaTeNbHbIX BewecTB unu Ao6asnaTb nNUTaTenbHble
BellecTBa B Uccrielyemyro nouBy, UTobbl nsbexaTb NonyvyeHUa NoXXHONONOXUTENbHBIX Pe3ynbTaToB.
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[obaeneHve nuTaTenbHbIX BELLECTB MOXET YMEHbLUUTL pasHuLy Mexay KOHTPOMbHOW U UCNbITyeMomn
no4soii. Bo3amMoXHbI U Apyrne HexxenaTtenbHble pe3ynbTaThl:

- 3aMeffieHne co3peBaHns pacTeHun;

- YCUIMeHHbI BereTaTnBHbIA pocT (BonbLue, YeM HYXXHO A BereTalMoHHbBIX COCydoB);

- HebBnaronpusaTHOE BO3AeNCTBUE Ha TECT-pacTeHuUs], eCnn uccrnegyemMas rnousa yxxe cogepxut 6osb-
LLIOe KOMMYeCTBO NUTaTebHbIX BELEeCTB U COMe.

MouBkl, Ncnonb3yemble Ans TECTUPOBAHUSA XPOHUYECKON (PUTOTOKCUYHOCTU, HEe AOMKHBI CTEPUNN3o-
BaTbCA.

[ns nonyyeHuns cepuii pazbaBneHnid uccriedyemMyto NoYBY TLLATeNbHO NepemMeLlnsatoT ¢ pedepeHTHON
NN CTaHAapPTHOW KOHTPOMBLHOM MOYBOW (BPYYHYO U NPY MOMOLLM PYYHOTO MUkcepa). FOMOreHHoCTb cMecu
NpoBepsIOT BU3yasibHO.

5.3 PecpepeHTHOE BellecTBO

MapannenbHble ucnbiTaHnst pedepeHTHOro BellecTBa MOryT NoATBepAnTb eauHoobpasue ycnosun
MCMbITaHWIA N YyBCTBUTENbHOCTb pacTeHUn-MHaMKaTopoB. [ns aToro pedepeHTHOE BelecTso 4o6aBnaoT K
KOHTPOSBbHOW MoYBe (NONOXKUTENbHLIA KOHTPOMbL). PekoMeraoBaHbl criegyowme BeliecTsa: cynbdart UnH-
ka [6], bopHas kucrnoTa unu TpuxnopadetaT HaTpua no MCO 11269-2. Beibop noaxoaswero pedepeHTHOro
BellecTBa ByaeT NpeaAMeTOM NocneayroLwero TeCTUPOBaHNS 1 NPOBEPKM.

6 Annapatypa

B pononHeHune k 06blvHOMY nabopaTopHoMy 060OpyAOBaHUIO NPUMEHSIIOT cneaytowee o6opyaoBaHue.

6.1 PUTOTPOH, Kamepa Ana NpopacTaHust Ny Tennuua, No3BosnsLaa noaaepXusaTb Heobxoaumele
YCINoBUSL.

6.2 Becbl ¢ TOUHOCTbO £ 0,1 M.

6.3 Becbl ansa 6onblumnx rpy3os maccon Ao 10 Kr 4nst npuroToBrneHUsA NoYBEHHbLIX CMeceil.

6.4 Cuto ¢ KBagpaTHbIMU OTBEPCTUSIMU 4—5 MM.

6.5 UcnbiTaTenbHble cocyabl

YcnewHo 1cnonb3osBanncb NNacTUKoBble cocyasl, BMelaole okorno 400 r noYsbl Npu NOBEPXHOCTU
nousbl 73,5 cm2 [1]1). Cocyabl cHabxeHbl UTUNAMU U3 CTeKNOBOMOKHA. OfHaKo UTUNKN He UCMONbL3YIOT,
ecnu npeaBapuTenbHble UCMbITaHUA NoKasanu, Y4To Uccneayemast noysa He nornowaeT Boay vYepes hutunu.
®utnnn gnnion (10 £2) MM BCTaBNAT B OTBEPCTUSA (AUAMETPOM MeHblue, Yyem avameTtp buTuns Ha
1—2 MM). DUTUAN NOTPYKatoT B NMOUBY He rny6xe Yem Ha 1 cM, 4TOObI M3GexaTb USNUWHEro yBRaXHEHUA
HWKHKX crioeB nousbl. OgHako 6onee ANUHHbIE PUTUAN MOTYT YITYULIUTL YBNAXHEHNE NoYB C HU3KON BOAO-
nornowjaroliei cnocobHOCTbIO.

Mpwn BHeceHUM yaobpeHuiA B nccneayemyro U KOHTPOSbHYIO NMOYBbLI pasMep COCYAOB U KONUYECTBO
nccnegyemoro cyberpata AomkHbl 6bITb yBenuYeHbl Anst obecrnevyeHus HoOpManbHOrO pocTa pacTeHUA.

[omKHbI 6bITh YYTEHbI cneayloLme OCHOBHEIE TpeboBaHuUs:

- (pMTUMb U3 CTEKNOBOMIOKHA BCTABNAOT Yepes AHO cocyaa. Putunu gocTuraloT pesepByapa ¢ BOAOK U
obecneynBaloT cHabxeHue BoAoN B TeHeHNe nucneitaHus. MNoatomy Heobxoaumo npogenatb OTBEpCTUE ANA
butnns. NMpoMblLLneHHbIE BereTaluMoHHbIe cocyabl 0bbIMHO UMeT Boree 0AHOro 0TBEPCTUS], UTO MPUBOONT K
obpaTHoMy nNoToky BoAbl. Kpome Toro, KOpHU MOTyT NnpopacTaTb CKBO3b OTBEPCTUSA U YXOAUTb OT MOYBEHHbIX
3arpsAsHeHni. PocT KopHel yepes A0NoNHUTENbHbLIE OTBEPCTUSI MOXHO NPeAoTBPaTUTb, UCNONb3ys (hunbTpo-
BanbHbI Auck. Ecnn cocyabl yBRaXKHAIOT BPY4YHYH0, 6e3 ucnonb3oBaHus (oUTUNEN, TO Ha AHE 3TUX COCYAOB He
OOIDKHO ObITb OTBEPCTUN;

- (pMTUIM OOIDKHBI OBITb AOCTATOYMHOrO pasMepa anst obecneveHust NonvBa B Te4eHUe Bcero nepuoaa
nHkybaLuun. He6onbluve butunm guameTpoM B HECKOSIbKO MUSIIIMMETPOB, AOCTAaTOUHbIE A1 YBIaXKHEHUS B
Havane UCNbITaHUsl, MOTYT YepEe3 HECKOMNbKO HeAerb 3acOpUTLCH YacTULaMU MOYBLI UM KOPHSIMA UK NnoTe-
PSATb KOHTaKT CO CXXUMaIOLLENCS MOYBOW;

1) MopxoasiuyMmmn BereTauMoHHBIMU CcOCyAaMun SBMSIOTCA NONMUCTUPONOBLIE CTakaHbl (BbicoTa — 10 ¢m, nnowaas
HUXXHEro NonepeYHoro cevenus (aHa) — 4,5 cMm x 7 CM 1 nnoLLab BEPXHETo NornepeyHoro ceveHnss — 7 cm x 10,5 cm), Ha-
npumep, bennannact Ne 507, Bellaplast, 9450 Altstatten, Switzerland). 3Ta nHdopmMauus npegocTaensieTcs ana yaoterea
nonb3oBaTenen HaCTOSILLEro CTaHaapTa U He O3HaYaeT NOAAEPXKKY AaHHOTO npoaykra co ctopoHbl UCO. MoxHo ucnons-
30BaTh NioOble 3KBMBANEHTHbIE NPOAYKTHI, €CIIY OHU NPUBOASIT K TAKUM e pe3ynbraTam.
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- pa3mepbl COCYA0B A0/XHbl 6bITb 4OCTATOYHBIMM A/ POCTAa BOCbMUW pacTeHWil B TedueHue 14 aHeii n
OCTaBLIMXCS YeTblpeX pacTeHWi ewe B TeuyeHne 4—6 Hepenb (pucyHok 1). Mpu ucnosb3oBaHWKM COCYAOB
MEeHbLIUX N0 pa3mepy KOJIMYECTBO pacTeHWii B cocye A0/IKHO GbiTb YMEHbLEHO, a KOJIMYeCcTBO COCY/0B YBe-
NINYEHO;

- MpW UCNO/Ib30BaHMM NPO3pPaYHbIX COCYA0B B HUX BCTABASAIOT HENPO3pauHble MMb3bl (ECNN coCyAbl He
CTOAT BNIOTHYI APYT K APYTY).

PrcyHok 1 — TlpuMep UCNbITATENIbHOTO cocyga ¢ (PUTUIEM M3 CTEK/IOBOJ/IOKHA

7 MeToabl

7.1 TnaH akcnepmmMmeHTa

MpumeHMMOCTb DUTUNER AN NOAMBA MUCNbITaTeNbHbIX COCYAOB AO/IXHA ObITb OLEeHeHa B npeaBapu-
TeNbHOM ucnbiTaHuW. [na onpegeneHns guanasoHa ONTUMaAbHbIX KOHUEHTpaLUuii cnegyeTt Takke NpoBecTH
npo6Hoe TecTupoBaHue. Kaxaoe okoHYaTeNlbHOE UCMbITaHWe BK/OYAeT Cepuio MOYBEHHbIX cMecell (BapuaH-
ToB). Kaxablii BapvaHT NPOBOAMTCS B YeTbipex MOBTOPHOCTAX, T. €. MCNONb3YIT YeTbipe WUCNbITaTe/bHbIX
cocyga c tect-pacteHusasMmu (cm. 7.5).

7.2 TloarotoBKa K UCMbITaHUIO

Ona kaxgoh nousbl (T. €. 4NA uccrnefyemMoin nNoysbl, cepun pasbaBieHuli nccnefyemMmoli No4YBbl KOH-
TPO/IbHOW MOYBOM, KOHTPO/ILHOW MOYBLI W, NPU HanMyuu, pedepeHTHON NOYBbLI) FOTOBAT MO ABa cocyja C
dputnnamu. MNMocne 3anosHeEHNA NPOCESAHHOW NoYBON n/mnn ee cmecamun (npumepHo 400 r) cocyabl ycTaHaB-
nuBalT Haj pe3epByapamu ¢ BoAoON. Boga fosmkHa fOCTUTHYTb MOBEPXHOCTU MOYBLI Yepe3 PUTUAM B Teye-
HMe 24 4. B 3TOM criyyae MOXHO OXuAaTb, 4TO MnoyBa OyAeT yCNewHO YBAAXHATbCA Yepe3 utunu.
B npoTuBHOM cnyyae BoAy cneayeT A06aBNsATb BPYUYHYH Ha MOBEPXHOCTb NOYBbI 40 B/IAXHOIO COCTOSIHUS (HO
He CUIbHOTO HaMOKaHus). Bo MHOTUX cayyasx nocne Takoro nepBoHayasibHOr0 Py4YyHOro yB/AaXHEHNS MOXHO
ncnonb3oBaTb (UTU/BbHBLIA MNOAUB. MHOrga nNOYBbI MPUXOAMTCA YBMAAXHSATL BPYUHYD B TeYeHUe BCEro
ncnbiTaHnS.

7.3 MNpeaBapuTesibHOe UCMbITaHVe (ONpeaesieHNe AMana3oHa)

Mpun onpefeneHnn TOKCMYHOCTU XMMUYECKMX BeLecTB, BHECEHHbIX B NOYBY, NPOBeAeHUe npeaBapu-
TeNbHOro ucnblTaHua (4NA onpefeneHWs guanasoHa AelCTBYHOWMWUX KOHUeHTpauuid) obasatenbHo. [Mpu
nccnepoBaHnn 3arpA3HeHHbIX MOYB XelaTe/IbHO NPOBECTU NpeABapuTesibHOE UCNbiTaHne A5 onpefeneHns
AnanasoHa COOTHOLWEHWA KOMMNOHEHTOB CMeCU, BAUAKLWMUX HA POCT TecT-pacTeHuii. ccnegyemyo noysy
CMewWwmnBaT Cc pehepeHTHOW NN cTaHAAPTHON KOHTPOJIbHOW NOYBOW, UCMO/Mb3ys COOTBETCTBYHOLWMIA MeToA.
PekomeHgyeTcsi ucnonb3oBaTtb cmecu, cogepxawme 0 %, 12 %, 5 %, 25 %, 50 % u 100 % wnccnegyemoli
nouysbl. NpeaBapuTenbHoe UCNbITaHWEe MOXET BbiTb ropas3fo Kopoye, YHeM UCMbiTAHUE B YC/IOBUSAX XPOHUYeEC-
KOro BO34EeNCTBNSA 3arpA3HAOLWNX BELWECTB, U 4O/TIXHO BbINOMHATLCA B cooTBeTcTBUM ¢ MCO 11269-2. Ecnun
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TOKCUYHBLIN adpheKkT 3ameTeH TMocne npopacTaHus, WUCMbITaHWe MOXHO MpekpaTUTb [0 OKOHYaHuA
[ABYXHeaernbHOro neproaa.

7.4 OKoHuaTenbHOe UcnbiTaHne

FOTOBAT HE MeHee NATU MOYBEHHBLIX CMEeCel UM KOHLEHTpaLMiA Uccriegyemoro XMMU4eckoro BeLecT-
Ba. 3aTeM, OCHOBbLIBAACh Ha pesynbTaTax NpeABapuTeslbHOro UCMLITaHUS, FOTOBAT CepUlo CMecei U KoH-
LeHTpauuiA, yBEeNMUMBaOLWMXCA B reoMeTpUYecKod nporpeccun ¢ koadduuueHToM He Gonee 2, unu
MCMONb3YHT CEPUI0 MOYBEHHBIX CMECE, NPpUBeAeHHY!0 Bhille. [MoaroToBKy NPoBOAAT ANs NpoBeAeHUst aKene-
PUMEHTOB B YeThkIpexKpaTHOW NOBTOPHOCTU AN KAXAO0ro BapuaHTa.

Ecnu npegeaputenbHoe UCNbITAHWME He BbIABUMO TOKCMYHOTO BO3OEUCTBUSA, MOXHO OrpaHU4MTbLCA
ncnblTaHMeM Ha npeaenbHoe cofepkaHue. B aToM cryyae UCMoNb3yoT TONMbKO Uccneayemyto noyusy 6e3 pas-
GaBneHUs UM O4HY KOHLUEHTpaLUI0 UCCNelyeMoro BellecTBa U KOHTPOSbHYIO MOYBY, KaXKaylo U3 HUX He
MeHee YeM B YeTbipex NMoBTOPHOCTSAX.

7.5 MoaroToBKka cocynos

Ecnuv noyBbl UNK NoYBEHHLIE CMECU XPaHUIUCh KaKkoe-To BpeMsl, OHU AOMDKHLI BbiTb CHOBA Nepemellia-
Hbl HeMocpeaCTBEHHO Nepen ucnosb3osaHneM. Cocyabl (¢ PUTUNAMU UK Be3 HAX) 3anoTHAT NOYBEHHBIMA
CMEeCAMN [0 YPOBHS, NMpUMepHO Ha 1 cM HWXke BepxHero kpas. Bce cocyabl BapuaHTa OOMKHBI codepxaTb
paBHble 06beMbl MoYBbl. BonbWKMHCTBO NoyB Gonee yao6HbI B o6palleHu B CyXOM COCTOSIHUM. BnaxkHble
noyBbl MMeOT Gornee BbICOKYHO NNOTHOCTL. KpoMe Toro, BnakHble cemeHa NpununatoT K nuHueTy. Moatomy
MOXeT NoHaAo6MTbCs NOACYLWWUTL NOYBLI HA BO3AyXe Nepes 3anofiHeHneM cocyaoB. Heobxoaumo 3HaTh dak-
TUYECKyo BMaXXHOCTb KaXKAo cMecu Ans Toro, YTobbl paccunTaTh KOMMYECTBO BOAbl, KOTOpoe Heo6Xxoaumo
[06aBUTb ANs HAYanbHOTO YBNaXHEeHUS.

Mousa He fomkHa 6bITb CAMLWKOM YNNoTHeHa. OHako ecnu CTpyKTypa noYsbl ByAET CAULIKOM PbIXIIoN
W HepaBHOMEPHOM, MOXHO NPOU3BECTU ee ycaaky, 6pocas cocyabl ¢ BICOThI He Bonee 5 cM Ha TBepayto
NOBEPXHOCTb.

7.6 MoproroBKa ceMsiH

Cpasy nocne 3anoflHEHNWA COCYAOB MOYBON BbICAXUBAKOT AECATb OAWHAKOBLIX HENPOTPaBAEHHbIX
ceMsiH BblGpaHHbIX pacTeHni. Ecnu ucnonb3yemble Cocyabl OTMYAOTCA OT PeKOMeHA0BaHHbIX No 7.5, Konu-
YeCcTBO CeMsIH MOXeT 6bITb U3MeHeHo Ans obecneyeHns 3KBMBaNeHTHbIX 06beMOB 1 Nlolllafei NoYBbl Ans
Kaxxgoro pacteHusi. FoToBAT nyHkU rnybuHoi ot 5 MM ao 10 mm ans Brassica rapa v o1 10 go 15 mm ans
Avena sativa, knagyT No OAHOMY CEMEHU B KaXAylo NyHKY U TLaTenbHO 3apaBHMBalOT nouBy. MoXxHO Takke
B3ATb CEMEHa KOHYMKaMW NUHLETa U 3aNoXUTb UX B NOYBY HenocpeAcTBEHHO Ha TpebyeMyto rinybuHy.

CemeHa oBca MOXHO oTbupaTb no macce. OTOPOCUB CIIMLLKOM TSDKENbIE U CIULLKOM Nerknue cemMeHa,
nony4aroT gocTaTouHo HebonbLuoi pazbpoc no macce. CeMeHa Brassica rapa crnviikom mansl 45151 oTéopa no
Macce. HeT gaHHbBIX 0 pa3HOM pasBUTUM CEMSIH, pasNUYaIoLLMXCS MO LBETY, KOTOPLIA yKasbiBaeT Ha pasHylo
cTeneHb 3penoctu. CeMeHa, pasnuyatolumecs no cdopme, crnegyeT otbpocuts. Ecnu ucnoneayiotes apyrue
TecT-pacTeHusi, MOryT UCMOMb30BaTbCS Apyrve Kputepumn otbopa cemsiH.

7.7 YcnoBusa BblpalliuBaHUs

TemnepaTypa, BMaXHOCTb U OCBELUeHUEe AO0MKHbI ObiTb HOpMamnbHBIMU OJiIsl pocTa TeCcT-pacTeHWUiA.
McnbiTaHusa moryT npoBoanTbes B hUTOTPOHE, Kamepe Anis npopacTaHus unn Tennuue. B Tennuuax e gonorn-
HeHWe K AHeBHOMY CBETY MOXHO UCMOSb30BaTh hriyopecLeHTHbIe, ra3opaspsaaHble, ranoreHoBbIE 1 BbICOKO-
YacToTHble PTYTHbIE U HaTpueBble Namnbl. CnegyeT BblbMpaTh Namnbl, U3rOTOBMEHHbIE CrieunanbHo Ana
BblpalyBaHns pacTeHuiA. OHU AOIDKHBI BbITb 4OCTAaTOYHO MOLLHBIMW A5 YCTaHOBKW He Hibke 1 M Hag noBepx-
HOCTbIO NOYBbI, YTOBbLI MOXHO BbINO yXaXuBaTb 3a pacTeHUsIMU (NepecTaBNATb COCYAbl, YBAAXHATb MOYBY,
OMbINATL pacTeHus) u nzbexarb HepaBHOMepHOro Harpesa. Kpome Toro, yposeHb ocBeLeHUa AokeH BbiTb
OAWHaKOBbLIM Ha BCeW NnoLwwaam uccregyemMoi noyskbl.

Ona Avena sativa n Brassica rapa 16-4acoBo/d CBETOBOW Ae€Hb MPU WHTEHCUBHOCTU CBeTAa
(13000 + 2000) ntoKc AOIMKEH 3aKaHYMBATLCS BOCEMbIO YacaMn TEMHOTHI.

[nsa aTux pacteHuin nogxoaut Temneparypa (23 + 3) °C. OgHako npu HopManbHOM NpopacTaHun 1 pas-
BMTWUM pacTeHUn AonycTuM Bornee LMPOKWIA AnanasoH konebaHusa TemnepaTyphl.

Mpy ncnelTaHUmM 3arpsisHeHHBbIX NOYB 0becneunBaloT AOCTaTOUHY BEHTUNALMIO ANA NpeaoTBpaLleHus
nepekpecTHOro 3arpsi3HeHUs pa3HbIX BApUAHTOB NeTY4YUMN TOKCUKaHTaMM.

7.8 Hauyano ucnbiTaHun

Cpasy nocrie BHeCeHUsi CeMsiH MoYBY YBMaXKHAIOT criegyrowmnm o6pasom. [JoBoAAT BNAXKHOCTb B KaXA0M
cocyae ao 80 % nonHow BriaroeMmkocTn Ansa Avena sativa n no 60 % ana Brassica rapa no WICO 11269-2, ¢
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Yy4eTOM Macchl COCYJ0B, MAcChl MO4YBbI U €€ UCXOAHOW BNaXHOCTU. CnedyeT yuuTbiBaTh BMAaroeMKOCTb KOH-
TPOSILHOM MOYBLI U UCCEAyEMON NMOYBEHHON cMecU. OCTOPOXKHO BpbLI3raloT UM HaNMBaKT AeMUHEPANNU3O-
BaHHYI0 BOAY Ha NOBEPXHOCTb MOYBLI 40 AOCTUKEHUA pacyeTHON Macchl. DTOT METOA MOXKHO UCMONb30BaTb
Ansi cocyaos ¢ outunamu n 6e3 Hux.

Mocne yBnaxHeHWst NOYBbLI COCYAbl YCTaHABNNBAIOT Hag pe3epByapamMu ¢ Boaon. C BoAOM AOMKHBI KOH-
TakTMpoBaTb TONbLKO hutunun. OQuH 1 TOT XKe pesepsyap ¢ BOAOW MOXHO UCMONb30BaTh TOMbLKO A COCYA0B
ogHoro BapuaHTa. O6beM BoAbl B pe3epByapax [AO/MKeH OblTb OrpaHUYEHHbIM (Hanpumep MeHee
0,5 am3/cocyn), NOCKOMNbKY BO3SMOXHO BbIMbIBAHWE XUMWHYECKUX COEAVHEHWIn U NuTaTenbHLIX BellecTs B
pesepByapbl.

OTgenbHble cocyabl UNK rpynnbl COCYAOB NO BapuaHTam AOIMKHLI pa3MeLlaTbesl B 30He UHKybaLumu cny-
YyalHblM o6paszom.

7.9 Yxopn 3a pacTeHUsIMU B X04e UCNLITaAHUN

7.9.1 Konu4yecTBO pacTeHU U NpopexuBaHue

C y4eTOM BO3MOXHOIMO HanMuus HenpopacTalowmx CeMsiH B KaXabld cocyq BbicaxuBaloT 6onbluee
konunyecTBo cemsiH (0BblYHO AecsTh), YeM Heobxoaumo ANA NPOBEpPKU CKOPOCTM pocTa U nocneaylowmnx
KOHEYHBbIX TOYeK penpodyKTUBHOro noteHunana. Beckope nocne nosiBneHusi BcxodoB (aAnst Avena sativa v
Brassica rapa — 4epe3 ceMb AHel nocrne nocagkv) KONMYECTBO PacTeHU OOMKHO OblTb YMEHbLUEeHO A0
BOCbMW B KaXXO0OM cocye. YOansoT pacTeHus cryYyanHbiM 06pa3omM 1 0CcTaBLUMECS pacTeHUs pacnpeaensiior
paBHOMepPHO. BaxxHo, 4TOBbI NMOTHOCTL PACTEHWIA B UCMbITATENbHOM COCYAe He OrpaHu4MBana HopMarsbHbIN
pOCT pacTeHuid. PekomeHayeTcst 6paTb BOCEMb pacTeHNIA B KaxkA0M cocyae, eCnv UCMonb3yoT Avena sativa n
Brassica rapa B Ka4ecTBe TeCT-pacTeHUn U cocyabl, onMcaHHble Bbiwe. Mpu ncnonb3oBaHuM gpyrux pacre-
HUIA 1 COCYA0B KOMNMYECTBO PACTEHMWI AOMMKHO ObITb YTOUHEHO. YTOObI yAanuTb pacTeHus], X BblAepruesaoT
WK cpes3atoT, eCnv NoYBa OYEHb NUMNKas UK pacTeHus pacTyT CMMLLIKOM rycTo. MNocne cpesaHua pacTeHun
OBCa MOXET BbIpacTy BTOPUYHbIA Nober, KOTOpbIN OMNAThL Cpe3atoT Yepes HEeKOTOPOoe BpeMS.

Ecnu konuyecTBo uccnegyemoro cybectpaTta n Mecto B TEMMULE HEe OrpaHUYeHo, pacTeHus, KoTopble
OOIkHbI ObITh coBpaHbl Ha 14- AeHb, MOTYT BblipalLMBaTbLCS B OTAEMbHBIX cOcyAax.

7.9.2 YBnaxHeHue

PesepByapbl Ana nonvea 3anonHs0T AeMuHepanua3osaHHon Bogon. CnegyeT KOHTponupoeaTtb nod-
AepxaHue Tpebyemoro ypoBHsi BNaXXHOCTU. [N 3TOro perynspHo NpoBepstoT, BU3yaribHO UIIM OCTOPOXHO
AoTparnsasich 40 NOBEPXHOCTN MOYBkLI, YBNaXXHEHa N NOBEpPXHOCTL. ECnNu HeT, cocyabl BHOBb B3BELLNBAKOT U
fobasnsoT HeobxoanMoe konnyecTso Bodbl. Ecnun douTunbHbIA Nonve HeaddeKTUBEH, PerynspHO U oCcTo-
POXHO MOMMBAOT UMM OMPLICKUBAIOT MOBEPXHOCTL MOYBLI HEOBX0AMMBIM 06LEMOM BOAbI.

Ecnv outnnn He UCNonNb3YOTCA, BNaXXHOCTb NOYBLI crieayeT perynuposaTb, kak onucaHo B 7.2. Macca
TeCT-pacTeHuWin Mana no cpaBHEHUIO C MacCom NoYBkl B TeYEHWE NepPBLIX ABYX Heaerb, a eCl pacTeHnus ocTa-
tOTCA ManNeHbKUMU, To — 1 No3xe. Ecnin pacteHns pactyT 6bICTPO Ha noYBe ¢ 6oNbLLIMM coaepXaHUeM NuTa-
TenbHbIX BELLECTB, MX Macca BMMsSeT Ha pacyeT BNaXHOCTUM Nnoyskl. B aToT nepuog konuuectso gobasnsiemon
BOAbl OLEHUBAIOT aKcnepuMeHTansHo. OCHOBHBIM KpUTepreM SIBMISIeTCA COXpaHeHWe pacTeHU 340pOBbIMU
(Hanpumep 6e3 NpN3HaKoB yBaAdaHUS).

7.9.3 MNepemelyeHne ucnbiTaTeNbHbIX COCYA0B

[nsa npenoTBpaLleHnst BIUSIHAS HepaBHOMEPHOro OCBELLEHWs, TeMnepaTypbl, BII2XKHOCTU UM BEHTU-
ASUMK Ha POCT TecT-pacTeHU UCnbiTaTeNbHble COCYAbl AOIMKHbI PerynsipHo nepectaBnaTbCA ClyvyaiHbiM
06pa3omM Yepes paBHbIe MPOMEXYTKM BPEMEHU, HE pexXe ABYX pa3s B Heaento.

7.9.4 OnbineHne

BeicTpopacTtywmin BapuaHT CrGC syn. Rbr Brassica rapa TpebyeT onblneHust ans nonyyeHus heptunb-
HbIX CEeMsIH U CTPy4YKoB. B npoTuBHOM cryyae cTpyukn obpasyloTcs Tonbko uspeaka. MNpumepHo yepes ase
Hegenu nocne Nocagku, Koraa HauMHaeTcs LBeTeHne, pacTeHUsl 4OMKHbI ONbIISITECA BPYUYHYIO NMPY MOMOLLN
BaTHbIX NanoYeK, epLUNKOB, MSAMKON KUCTOUKM, «MHENUHBIX Nanovek» (Bonocatoe OpHoLKo nYenbl, NpuKkpen-
NeHHoe K ManeHbKoW Nanoyke) unu cneuuansHoro NpucnocobneHns, MocTaBnseMoro BMecTe ¢ ceMeHaMu.
B TeueHMe nepuoga LBeTeHNs npoLieaypy NOBTOPSAIOT ABa pasa B Heaenio.

7.9.5 OT4yeTHOCTbL

TemnepaTypa 1 BNaXXHOCTb BO34yXa B 30HE UHKYHaLWUM AOIDKHBI M3MEPATLCS U 3anvchiBaTbCa Yepes
KOPOTKME NHTepBanbl BpeMeHWU (He pexke O4HOro pasa B Yac) Unv HenpepbiBHO.

7.10 U3mepeHUR KOHEYHBLIX TOYEK

7.10.1 MNMonBneHue BCXonos
CuntaloT KONN4YeCTBO NOABUBLUMXCSI BCXOAO0B B K&XKAOM COCYAle U BbIpaXatoT ero B NpoLueHTax oT cpea-
Hero KonMyecTsa BCXOAOB B KOHTPOMbHLIX cocyaax.
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OTmevatoT gaty nosisneHus 50 % BCXOO0B B KOHTPOMbHLIX COCyAax.

7.10.2 C6o0p pacTeHUn Ha 14-1 feHb

Ha 14-i geHb nocne NnosiBNeHUst BCXO40B B KOHTPO/IbHBIX COCyAaX YacTb TeCT-pacTeHui BbIGuparoT cry-
YalHbIM 0B6pa3oM U CpesatoT Ha ypOBHE NOBEPXHOCTM MoYBLI. B kaXxaoM cocye OCTaBnsAIoT YeTbipe pacTeHus
Ansa okoH4yaTenbHoro c6opa. OnpeaenstoT crnegytolne KOHeYHble TOYKN:

- Hanu4ue BYTOHOB (TONbKO 4NN Brassica rapa);

- KONMUMYecTBO LIBETOB Ha 0HO pacTeHue (Tonbko Ans Brassica rapa);

- CbIpyto Maccy Ha O[IHO pacTeHWe, U3MepPeHHYHo cpasy rnocne cpesaHus;

- TMPOLLeHT >XMBbIX PacTeHU (K KOrM4ecTBY pacTeHnin nocre npopexnsaHus);

- KONMMYECTBO MNOBPEeXAEeHHBIX (MOXEeNTeBLWMX, YBAAWNX U T. A.) pacTeHUn (BU3yanbHo).

7.10.3 OKoHuYaTenbHbIN c6Op pacTeHUN

Henb3sa ykasaTb AaTy okoHYaTernbHoro cbopa ocTaBLUMXcs pacTeHuin. OBec gorkeH cobupatses nocne
NosiBMNEeHNs COLBETUIA B KOHTPOSIbHOM BapuaHTe (0BblMHO Yepes ceMb—BoCeMb Heaenb), BbicTpopacTylas
peAbka MacnuMyHas — rnocrne pasBUTUS CTPYYKOB B KOHTPOMbHOM BapuaHTe (0BblYHO Yepe3 NsiTb—iuecTb
Hefenb). CnegyeTt umeTh B BUAY, YTO peanibHble CPOKU LBETEHUA U NNOACHOLWEHUA MOMyT pasnuyarbest
(HanpumMep, B 3aBUCUMOCTU OT YPOBHA NUTaHUA, TOKCUYECKUX BELLECTB 1 NapTUA CEMSAH).

PacTeHust cpesaloT Ha ypoBHe NOBEPXHOCTU NMOYBLI U OMPeaensioT cneayowme KOHeYHble TOUKM:
cTaguns passuTUA B COOTBETCTBUN co cxemon BBCH no [7];
obLLee YACO LiBETOB Ha pacTeHun (Tonbko Ans Brassica rapa);
KONMNYECTBO CTPYYKOB C (bepTUNbHBEIMU CeMeHaMu (BU3yanbHO pasgyTble) (Tonbko ans Brassica

rapa);

- cbipas macca noberos') (A. sativa: 6e3 6yToHOB; B. rapa: 6e3 CTPy4KoB), U3MepeHHas cpasy nocrne
cbopa pacTeHui;

- cblpas macca 6yToHOB (A. sativa) unun ctTpydkos (B. rapa), uamepeHHas cpasy nocne cbopa pacTeHui;

- BNaXHocTb Noberos, 6y TOHOB U CTPYYKOB B KaXkAoM cocyae (MOBTOPHOCTH), ecnn obHapyXeHa YeTkas
pasHWLa B cTaauu passutua no kogy BBCH Mexay KOHTPOMbHBIMU U ONbITHBIMK pacTeHnamn?);

- cyxas macca noberos;

- cyxast Macca 6yToHOB (A. sativa) unu cTpyudkos (B. rapa)?);

- 05N MepTBbIX PpacTeHU (B NPOLIEHTaX K KONUYECTBY pacTeHUI Nocne NpopexnsaHus).

7.11 O630p u rpacdhmk UcnbITaHUA

Ta6nuuya 1
Mepuog? lMpouenypa (okoH4aTenbHOE UCTbITAHUE)
MoaroToBka MoarotoBka muccnegyemol Moqsbl (BbiCYlUMBaHME Ha BO3jyxe, NpoceuBaHue, onpegeneHve
Cragus 1 CBOWCTB).
lMpoBepka nornoweHns NOYBoON BOAbl HYepes pUTunu.
MoaroToBKa ncnbITaTeNnbHbIX COCYA0B (HAHECEHNE STUKETOK, BCTaBKa hutunen)
MoproToeka MoaroToBka NoYBEHHbLIX CMecen NN 06 BEKTOB UCTbITAHUIA
Cragus 2

WcnbiTanne BewecTts Wcnbitanme noys
lMpurotoBneHme wuCxogHOro pacTBopa Wnu CmewmBaHune uccrnegyemon u KOHTPONbHOW
3MYMNbCUU U CMELLMBaHUE C MNOYBON NN HAHece- | NOoYB.
HME Ha KBapLUEBbLIN MECcoK (ecnu Heobxoaumbl HanonHeHwe cocyaoB uccnegyeMsiMu noYBa-
opraHun4veckune paCTBopVITe.I'IVI). Mocne ncnapexHus | MM UK NOYBEHHbIMN CMECsMN.
pacTeBopuTenen — cMelMBaHue KBapLeBoro BHeceHue cemsiH.
necka, NoKpPbITOro BELLLECTBOM, € NOYBOM Pa3ameweHne cocyqoB B ucnbITaTeENbHOM MO-
MeLLeHuM (B CryyanHOM nopsigke).
MepBoHavanbHoOEe yBNaxHeHne

1) Cyxyto Mmaccy MOXHO paccumTaTh, UCXOAS N3 MHAMBUAYANbHOMN ChIPON MacChl U BAXHOCTY NPEACTABUTENbHBIX
cy6npo6 cooTBETCTBYIOLLErO BApUaHTa.

2) BnaxHOCTb NOGEroB, CTPYYKOB WIM LIBETOB B KaXOOM BapuaHTe ONpeaensioT BbiCyluMBaHWEM npobGbl npw
(70—80) °C po nocTosiHHOM Macchl. ECnv BNa)HOCTb CyLL,ECTBEHHO pa3nnyaeTcst Mexay BapuaHTamm, MOXHO paccumTaTtb
CyXyto Maccy noberoe, CTPy4KOB UK LBETOB, UCXOAst U3 UBMEPEHHOW CbIPOW MAacChl U BITAXHOCTU, U UCMONBb30BaTb €€ B
AanbHenLem.
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Okonvarue mabnuus! 1

MNepuog?® Mpouenypa (okoH4YaTenbHOE UCTIbITAHUE)
MoaroToeka Mpn Heo6xoAMMOCTK, HaNoNHeHNe pe3epByapoB BOAOM UIMN YBNAXHEHWE UCTIbITaTeNbHbIX COCY-
Cragusa 3 0OB CBEPXY.
OnpegeneHne konNnu4YecTBa NPOPOCLUNX CEMSIH U NPOPEXMBAHUE.
MepecraHoBKa COCyA0B C pacTeHUsIMU (ABaXAbI B HEAEMNIO)
HeHb 1-1 50 % BCXOA0B B KOHTPOIbHbLIX COCyAax
Henb 14-1 Mepebii c6op TecT-pacTeHnii. BusyanbHbiil ocMOTP 1 onpegenenne Guomacchl cobpaHHbIX pac-
TEHWUIN
Oumn 15—35-n Mpun Heo6xoaAMMOCTK, HanorHeHe pe3epByapoB BOAOW UMW YBNAXHEHWE UCTIbITAaTENbHLIX COCY-
0B CBEDXY.
lMepecraHoBKa cocyj0B C pacTeHUAMMU (ABaXbl B HEAEN!0).
OnbineHve uBeToB GbicTpopacTyleli Brassica rapa (pBaxabl B Hegenio)
Jenb 35-i1° OkoHuaTenbHbIli c6op GuicTpopacTyluel Brassica rapa. BusyanbHolli ocMOTp U onpegenexHne
6uomacchl cobpaHHbIX NOGEroB U CTPYUKOB
Oun 35—49-n Mpn Heo6xoAMMOCTH, HaMNoNHeHNe pe3epByapoB BOAON UKW YBNAXHEHNE UCTIbITaTeNbHbIX COCY-
DOB CBEPXY.
MepecTaHoBKa COCyA0OB C pacTEHUSIMU (ABaXAbI B HEAENIO)
[exb 49-n° OkoHu1aTenbHbI cbop Avena sativa. BuayanbHbili oCMOTP 1 onpegenenne Guomaccsl cobpan-

HbIX no6eros n 6yToHOB

@ HacToswwui rpacduk pekomenayeTcs Ans ucnbitaHuin Avena sativa v 6eicTpopactylen Brassica rapa. MNpv nc-
nonb30BaHWN APYrux pacteHnn cpokn ybopku MoryT oTrmyaTbCs.

6 Mpeanonaraemsie cpokn. CPokM KOHEUHBIX TOUEK Nepuoaa penpoaykunn (CTpyyku Brassica rapa unv 6yToHb
Avena sativa) MoryT otnu4aTbcsi.

8 Kputepun npumeHMMOCTH MeTOAA

KoHTporbHble BapuaHThl A0KHLI COOTBETCTBOBATL CrieayloluM TpeGoBaHuaMm:
- @Heprusa npopacTtaHvsl KOHTPONbHBIX pacTeHuit aomkHa GbiTb He MeHee 75 % (cpeaHee Ana Bcex

NOBTOPHOCTEN);

- pasBuTME 3J0POBLIX PACTEHUIA: pacTeHNsi He bneaHeloT U LBeThl NOSIBMSIOTCS B TeYeHNE NepBbIX TpexX
(bbIcTpOpacTyLWan peabka MacnmyHasa) unm BoCcbMu (OBeC) Heaenb;
- B TeYeHue ucnbiTaHus nornbaet He 6onee ogHOrO pacTeHusl B cocyae.

9 OueHka pe3ynbTaToB

9.1 MNpeacTaBneHne pe3ynbTaToB U3MEPEHUN

Mo pesynbTaTam UCMblITaHWUN COCTaBNAT TabnuLbl, coaepxallume criegylowme AaHHble:
- 4YuCrio ceMsiH B cocyae;

- YMCNO NPOPOCLUNX CEMSIH B cocyae;

- YUCIIO XKMBLIX pacTeHun B cocyae Ha 14-i aeHb;

- YUCIO pacTeHW, ocTaBLUMXCA B cocyae nocrie cbopa Ha 14-i1 feHb;

- anvHa nobera pacteHui, cobpaHHbIX Ha 14-i AeHb;

- Hanudne 6yToHOB Ha 14-1i AeHb (B. rapa);

- yucro useToB Ha 14-i aeHb (B. rapa);

- cblpas Macca Kaxaoro pacteHusl, cobpaHHoro Ha 14-i AeHb;

- YMCO XUBLIX pacTeHuid B cocyae, cobpaHHbIX B KOHLIE UCTIBITAHUS;

- ANWHa HaA3eMHOWN YacTuU pacTeHUn, cobpaHHbIX B KOHLIE UCTbITAHUS;

- YMCMO UBETOB Ha pacTeHUM B KOHLe ucnbiTaHus (A. sativa);

- YMCIO CTPYYKOB Ha pacTeHUU B KOHLe UcnbiTaHus (B. rapa);

- cblpan Macca Haa3eMHoW YacTu pacTteHus (A. sativa: 6e3 6yToHOB; B. rapa: 6e3 CTpy4KoB);
- cblpan Macca 6yToHOB pacTeHus (A. sativa);

- cblpaa Macca CTpyykoB (B. rapa);
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- BraxHocTb noberos, 6YTOHOB U CTPYYKOB B KaXXAOM BapuaHTe;

- paccynTaHHas cyxas Macca noberos, BYTOHOB U CTPYYKOB (€CN BNaXKHOCTb BaPUaHTOB 3HAYNTENBHO
pasnuyaetcs).

CnenyeT noAroToBUTb rpaduyeckoe nNpeAcTaBrneHUE CpPedHUX 3HAYeHW, BKoYasl cTangapTHoe
OTKIOHEHWEe U3MEePEeHHbIX BEMUYMH OT KOHLEHTPaLIMA XMMUYECKNX BELLECTB UM COOTHOLUEHU KOMMOHEHTOB
B MOYBEHHbIX cMecaX. [onyyeHHble KpUBLIE AatoT NPeACTaBNeHUE O HaNMYUN BO3AENCTBUIA, UX BEIMYUHE U
kayecTBe [3] (onpedeneHHbIX kaK yBenuyeHne COOTBETCTBYIOLUMX UccrieQyeMbiX NapaMeTpoB NPU HU3KUX
KoHUeHTpaumsax). KoHUeHTpauuio UM COOTHOLUEeHWEe KOMMOHEHTOB B CMECW pacCHUThIBAIOT Ha cyxoe
BELLeCTBO.

9.2 CtaTtuctuueckuin aHanus

9.2.1 lMNpegBaputenbHoe UCNbITaHUE

Ecnu HabnioaaeTcs YeTkas 3aBUCUMOCTb «03a—O0TBETHas peakums», BenniunHbl K, MOXXHO OLEeHUTb,
NCMNOMb3ysa METOAbl Perpeccuu, B ToM Yncne yHKLUIo NorMcTUYEeCcKon perpeccumn unu npobur-aHanus. B npo-
TUBHOM Cfyyae AnanasoH Bo3AelcTBMSA cnegyeT onpedennTb 3KCnepTHbIM MeTo40M.

9.2.2 OkoH4YaTenbHOE UcCNbITaHue

CrniegyeT UMeTb B BuAy, YTO Npeanaraemble cTaTUCTUHECKUE METOAbI HEMPUMEHUMBI B CIlydYae ropme-
3uca.

[aHHble MOXHO aHanuM3npoBaTtb ABYMS MeTodaMu: cM. 9.2.3 1 9.2.4.

9.2.3 MNopgxon, ocHOBaHHbLIA Ha UCNONbL30BaHUM MaKcuManbHoOM HabGniopgaemMon HeAeUCTBYIO-
wen koHueHTpauum (MHHK)

CHavana criegyeT NpOBECTW CTaTUCTUYECKUA aHanus OAHOPOAHOCTM AWCMEepcuin, Hanpumep, C
ncnonb3oBaHnemM kputepust KoxpeHa. OgHopoaHble AaHHble A0MKHbI 6bITb 06paboTaHbl ¢ UCNONb30BaHNEM
COOTBETCTBYIOLUX METOAOB CTAaTUCTUYECKOrO aHanusa, Harnpumep, AUCMEePCUoHHOro aHanusa [One-Way
Analysis of Variance (ANOVA)] v kputepus JyHHeTTa (0. = 0,05). Mockonbky YacTo HabniogaeTcs yBenuyeHue
nccnegyemMoro napaMeTpa npu HU3KUX KOHLeHTpauusix (ropMesnc), cneayet NpUMeHsITb ABYCTOPOHHWUIA Kpu-
Tepuin OyHHeTTa. Ecnn nccnegoBaTenei MHTepecyeT TOMbKO YMEHbLUIEHUE COOTBETCTBYIOLLErO NnapaMeTpa,
ana onpeaeneHns MHHK npumeHsitoT oAHOCTOPOHHWA kpuTepuin lyHHeTTa.

Ecnu TpeboBaHWe 0gHOPOOAHOCTA He BbINOMHSAETCS, peKOMeHAYyeTCsl OLeHUTb, MOXHO 1A peLunTb Npo-
6nemy, NCNoMb3ys COOTBETCTBYOLEE NpeobpasoBaHme AaHHbIX. B NpoTUBHOM cry4ae MOXHO UCMONb30BaTbL
HenapameTpuyeckue metoasl, Hanpumep, U-kputepuin MaHHa—YUTHW.

Ecnu nposeaeHo ncneiTaHne Ha npegesibHoe cogepXaHue v BbiNonHeHbl HeobxoaumMele ycnosus napa-
MeTpuyeckux npoueayp (HopManbHOCTb, OAHOPOAHOCTL), crneayeT Ucnonb3oBaThb t-kputepuin CTblogeHTa u
U-kpuTtepuit MaHHa—YWUTHuU.

9.2.4 TMopxop, OCHOBAHHLIA Ha UCMOMbL30OBaHUU AenUCTBYIOWENW KoHUeHTpauuu (AK,)

OTOT NoAxoa MOXKHO UCTONb30BaTb, TOMLKO ecn obHapyXXeHa YeTKan 3aBUCUMOCTb «A03a—OTBETHaA
peakLms». CrioXHOCTM MoryT 6bITb Bbi3BaHbl 3heKToM ropmesuca. 3HaveHune R2 4ormkHO 6bITb He Huxe 0,7,
a nccnegyemble KOHLEeHTpaumm JomkHbl oxBaTbiBaTh oT 20 % Ao 80 % addekToB. Ecnu aTn ycnosua He
BBIMOMHAOTCA, AR NHTepnpeTaLumn pesynbTaToB HeobxoanuMbl SKCNEpPTHbIE pacyeTbl.

Ona pacyeta [K, nocne onpedeneHusi cooTBeTCTBYIOWEN (DYHKUUW «03a—OTBETHAA peakuns»
(HanpuMep NPOBUT NI NOTUCTUYECKON DYHKLMN) NPOBOAAT PErPECCUOHHBIN aHaNU3 CpeaHNX BENNYNH Bapu-
aHTOB. MickoMoe 3HaueHue [IK, nony4yaloT BBeAeHWEM 3HaUYeHUs, COOTBETCTBYIOWWEro X % cpeaHero 3HaveHua
KOHTPOMbLHOro BapnaHTa, B ypaBHeHUe, HaeHHOe perpeccnoHHbBIM aHann3oM. PekomeHayeTca onpeaenatb
3HaveHue JKgq, NOTOMY UYTO ero AOBepUTEeNbHbIA MHTepBan MeHbLUe, Yem ANA BO3AeACTBUA MEHbLUNX KOH-
LeHTpauui (Hanpumep OKoq).

B nio6om cnyyae pesynbTaThl CTATUCTUHMECKOW OLEHKN AOIMKHBI OblTh MHTEPNPEeTUpoBaHbl ¢ Guonoru-
YecKoW TOYKM 3peHms.

PekomeHayeTcs npuenekatb CMeLUanicToB MO CTaTUCTUKE AMA aHanusa pe3ynbTaToB UCMLITAHUR,
MOCKObKY B HacTosILLeM cTaH4apTe pekoMeHgauum no ctaTUCTUYECKUM npoueaypam npueedeHbl TOMbKO B
obLWmMx YepTax.

10 OTyeT 06 UCcNbITaHUU

OT4eT 06 MCMbITaHNM OOIMKEH CChINaTbCA Ha HACTOSILUMIA CTaHAapT W BKYaTe 0630p MONyYeHHbIX
pesynbTaToB, METOAOB 1 NapaMeTpoB, UCMOMNb30BaHHLIX B XoA4e uccnenosaHus. OT4eT 06 ucnblTaHuu aon-
XKeH codepxaTb creayoLyo MHbopMaLuuto:

- CCbIJIKY Ha HACTOALLMIA CTaHAapT;
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nonHoe onucaHwe nNnaHa u MeToAo0B UCMbITaHUS;
BUAbl TECT-pacTeHUA (COpT, UCTOUYHUK);
uccnegyemyto nousy (no 5.2.2);

KOHTPOMbHYIO NOYBY (TUN, UCTOYHUK);

pasmep 1 matepuan cocyaos;

MeToabl NpeasaputTensHon 06paboTku, cMelnBaHua Unu Ao6aBneHUs XMMUHECKUX BellecTB (B Chy-
vae IACI'IOJ'Ib3OBaHI/1$|);

MaccCy no4Bbl B cocyae;

- ycnosus MHKyGauum, BKNoYas okpyKatollyo cpeay (huToTpoH, naGopaTtopuio, Tenvuy 1 T. 4.), TeM-
nepaTypy, BNaXxHOCTb BO3AyXa, YCNOBUA OCBELLEHUS;

rnyGuHy 3afenkn cemsH;
mMeTon YBMaXHeHMs;
yXoq 3a pacTeHUsIM1 BO BPeMSs MCMbITaHWs, BKIloYas onblneHune, c6op v ap.;

KOHEeYHbIe TOUKN B COOTBETCTBUM C pasfenom 8, BKoyast UCMofb3oBaHHbIe CTaTUCTUYECKUe MeTobl;

Ka4eCTBEHHOe onucaHue BUOMMbIX MOBPEXAEHWIA;
obcyxaeHne pesynbTaTos.
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MpunoxeHne A
(vHdbopmaLmoHHOe)

UcnbiTaHus XMMUYeCKUX BelLecTB B NovBax

TOKCUYHOCTE XMMUYECKMX BELWECTB B MOYBaxX A5 NPOUECCOB Pa3BUTUA U penpoayKTUBHOIO NOTEHUMana BbiCLUMX
pacTeHW MOXHO OLEHNTb OMOTECTUPOBAHUEM B YCIIOBUSIX XPOHUHECKOTO 3arpa3HEHUS CO CNEAYIOWUMUN U3MEHEHUSIMU.

a) BbibupaioT XOpoLo U3BECTHYIO, HETOKCUUHYIO NMPUPOAHYI0 MU NCKYCCTBEHHO NMPUIOTOBNEHHYI0 CTaHAAPTHYI0
NnouBY, NOAXOASILLYIO [N HOPMAalibHOIO pa3BUTUS BbIGpaHHLIX TecT-pacTeHuit. MNovea aonxHa o6nagaTte 4OCTAaTOMHO BbICO-
KOW CKOPOCTbIO BCacbIBaHWs Anis Toro, Ytobbl cnonb3oBatb huTUNbHBLIN Nonue. PecdepeHTHas novea He TpebyeTcs.

6) Vccnepyemoe xvmMuyeckoe BelecTBO A06aBNs0T B NOYBY, MCNONL3YA COOTBETCTBYIOWME METOAbI AN NONy-
YeHWS reomMeTpu4eckol cepun pa3baBneHui, BKINOYAaOLWEN He MeHee NATU KOHUEHTpauni, B TOM Yncne KoHTponb. Ans
Bbibopa NoAxXo4sWero guanaszoHa KOHUEeHTpauuii Heo6xognMmo NPOBECTU NPEABAPUTENbHLIN TECT ANA onpeaeneHus
AvanasoHa gefcTBYOLWMX KOHUeHTpaumi. [ins BHeceHus BelwecTBa ucnonb3ytoT metog 1, 2 unu 3.

1) BopopacTBOopuMbIE BelLecTBa: HEMOCPEACTBEHHO Nepeq Havyanom UCNbITaHWS FOTOBAT PaCTBOP, 3MYNbCUIo
WKW QUCNEPCUI0 UCCIeayeMoro BELLECTBA B IENOHM3UPOBAHHONW BOAE B KONWYecTBe, 4OCTATOYHOM 4551 BCEX NOBTOPHOC-
Teln ¢ 0 ANHaKOBOW KOHUEHTpauueln (BapuaHTa). CriegyeT ucnonb3oBatb HeGonblwoe KONU4ecTBo BoAbl, 4TOGbI NoYBa He
6blna CrvLLKOM BMaXHOW Nepes 3anofHEHUeM UCTbLITAaTENbHLIX COCYA0B. Konn4ecTBO BOAbLI AOMKHO GbiTb OANHAKOBLIM
ONA BCEX BAPUAHTOB. SMYMbCUIO UK OUCTIEPCUIC TLATENBHO NepeMeLLUMBaloT C Nopunen NoYBsbI.

2) BewecTtBa, HepacTBOpUMbIE B BOAE, HO PacTBOPUMbLIE B OPraHWYECKUX PacTBOPUTENSX. FOTOBAT pacTBop
uccriefyemMoro BelecTea B OpraHm4eckom pacteopurene (Hocutene). Pacteop cmewmnBaiot ¢ He60nbWNM KONUHECTBOM
KBapLeBoro necka. 3atem HocuTenb BbiNapyBaloT. BaxHo, 4To6bl 3aTeM Necok, cogepxalummn nccnegyemoe BeLecTeo ¢
no4Bol, 6bin TLaTeneHO NepeMeLlaH. B kauecTBe HOCUTENEN MOXHO MCNONBL30BATL TONBLKO NErKONETy4ne pacTBopUTe-
nv. Bo BCcex BapnaHTax gosmKkHbl 6biTb MCNONBb30BaHbl OAMHAKOBLIE KONUYeCTBa Necka u pacteoputens. CTaBsaT BTOpoi
KOHTPOIb, COAEPKalLMN TONBKO NECOK U paCTBOPUTENb.

MNpeaynpexaeHne. CneayeTt NPUMEHSITb COOTBETCTBYIOWME MEPLI NPEAOCTOPOXHOCTU NpU paGoTe ¢ napamm pac-
TBOpUTENs, 4TO6bI NPEAOTBPaTUTL PUCKM A1151 3A0POBbS], CBA3AHHbLIE C BAbIXaHWEM UNW APYTMM BO3AENCTBUEM, a TaKOKe U3-
GexaTb NoBpexaeHVs o06opyaoBaHMs OM1A SKCTPaKUMM, HACOCOB 1 Np.

3) BelecTBa, HepacTBOpUMEIE B BOAE M OPraHNYECKUX pacTBOPUTENSIX: FOTOBAT cMech U3 10 r TOHKO U3MeNkbYeH-
HOro KBapL,eBOro necka ¢ Heo6X0AMMBEIM KONTMHECTBOM MCCIIe4YEMOTO BELLECTBA AN MONYUYEHNS HY)XHON KOHLUEHTpauuu.
3arteM TWaTenbHO NepemMeLLBatoT NoyHeHHYH CMeCh C MOYBON.
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