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BBEJIEHUE

Cnenuduueckass 0COOCHHOCTh TOPOJCKOM Cpeibl 3aKJIIOYAaeTCs B TOM, 4TO,
UCIIBITHIBAsI MOIIIHOE BO3/IEHCTBHUE KOMIUIEKCA aHTPOIMOTeHHbIX (DaKTOPOB, OHA cama
CTAHOBUTCSI BECbMa OILIYTUMbIM (PAKTOPOM BO3JEHUCTBUS HA MPUPOJHBIC CUCTEMBI U
yenoeka (Beprynos, 1982; BmagumupoB u np., 1986; Oxpyxkaromas cpena...,
1988; ITpuponnsiii komuieke..., 2000; Kaenenosa, 2006). 'opojckas cpena pe3ko
OTJIMYAETCS OT MPUPOJHON IO OCBEIIEHHOCTH, BEJIIMYMHE COJHEYHOW paauaiui,
TeMrepaType U BIAKHOCTH Bo3ayxa u mouB (JIynm, 1966; Knumat 60611010 ropo-
na..., 1965; Huctsakosa, 1988).

HeoneHnnmyto posnp B 9KOJIOrMYECKON ONTUMU3ALUKA TOPOACKON Cpeabl U CO3-
JaHUU OJArONPUATHOTO MHUKPOKIMMATa BBITIOJHSIOT 3€JeHble HacaxaeHus. OHH
OUYHMIIAIOT BO3AYIIHBIM OACCEWH TOpOJa OT MBUIA, BPEIHBIX Ta30B, NbIMa, KOIMOTH,
CTJIQXUBAIOT TEMIIEPATypPHBIC KOJICOAHMs; KaK EeATeIbHbIC KOMIOHCHTHI CPEIbl OHH
MOTYT BBICTYNATh B POJIM MHJIUKATOPOB, XapPaKTEPU3YIOIIUX COCTOSHUE OKPYKaro-
el cpeapl. B olieHKe cTeneHu 3arpsi3HeHUs ypOaHOCpEbl HeJb3sl PacCUUTHIBATH
JUIIh Ha (PU3UKO-XMMHUYECKHE MOKa3aTesd aTMOC(EpPHOTOo BO3AyXa U MOYB, T.K. ITH
JaHHBIE HE JAI0T MOJIHOTO MPEJCTABICHUS O COCTOSIHUM OKpY»karouien cpenbl. HeoO-
XOJIMMO MCMOJIb30BaTh MPUHIUIIBI OMOMOHUTOPHUHIA, KOTOPBIE MPEANOIaratoT mpo-
BEJICHUE KOMILUIEKCHBIX HMCCIEAOBAHUI C MPUMEHEHHUEM, B KauyeCTBE T€CT-OOBEKTOB,
YKUBBIX OPTaHU3MOB (B HAIIMX HUCCIEAOBAHUSIX PACTEHUM), Y KOTOPBIX MPOCIEKHUBA-
€TCsl YETKasi 3aKOHOMEPHOCTh U3MEHEHUS ONPEICIICHHbIX MOKa3aTeNeil, B 3aBUCUMO-
CTU OT UHTEHCUBHOCTH TEXHOT€HHOW HArpy3KH.

B ycrnoBusix ypbaHu3upoBaHHOUN Cpenibl TpaHCchOopMaluy MOJABEPKEHBI B TIEp-
BYIO o4epe/lb OMOXMMUYECKUE CBOMCTBA, (DU3UOJIOTHS U, KaK CIEACTBUE, MOP(OCT-
pykrypa pactenuil. CTerneHb MOBPEKIEHUS PACTEHUSI 3aBUCUT B OCHOBHOM OT JIBYX
(haKkTOpPOB — KOHIICHTPAIIMA TOKCUYHOTO BEIIECTBA U JUTUTEILHOCTH €r0 BO3ACHCTBUS
(KoBannckuii, 1974; Kyp6artoBa, bamkun, Kacumos, 2004).

OTtnenpHbIE acTIeKThI MPOIECCOB POCTA U PA3BUTHUS APEBECHBIX U TPABSIHUCTHIX
pacTeHHil B YCIOBHSX Tropojia M3ydauch MHOTUMHU wuccienoBatensimu (Kynarus,
1974; Hukomnaesckuii, 1979; Cepreituuk, 1984; I'opeimmna, 1991; YepnsieHko,
1996; Hesepona, Konmoroposa, 2003; XyiikoBa, bezens, 2006; Kapenenona, 2006;
Kpyrnosa, 2006), HO 0COOCHHOCTH >KU3HEIEATECIBHOCTH, JTUHAMHUKH 3JIEMEHTHOTO
COCTaBa CTPYKTYPHBIX YacCTEHl pacTeHUM, aCCUMWISIIIMIOHHONW aKTUBHOCTH, (POPMUPO-
BaHUS TE€HEPATHUBHBIX CTPYKTYp PACTEHUH B YCIOBHSIX ypOaHOCpEeAbl M3y4YeHBI He-
J0OCTaTOYHO, a 0e3 yd4eTa HSKOJOTr0-OMOJOTHYECKUX XapPAKTEPUCTUK PACTCHUN HE
MPEJICTABIIACTCS BO3MOXHBIM CO3J]aHUE JKOJOTUYECKU I(P(HEKTHUBHBIX HACAKICHUN
ropoja.

[lenpro paboOTHI SBISIIOCH U3YUEHUE HKOJOTO-OMOJIOTHYECKUX OCOOEHHOCTEN U
OIICHKA CPEeAOYJYyUIlaloNIero MOTeHIMada JIPEBECHBIX M TPABSHUCTHIX PACTECHUN B
HACAXICHUSIX YPOAHOAIKOCUCTEMBI KPYITHOTO MPOMBINIJICHHOTO IIEHTpa (HA TIpUMEpE
r. M>keBcka).



JInst nOCTHKEHUS MOCTABICHHOM LEN PEIIAIACH CIAEAYIOIINE 3a0a4u:

JlaTh aHanM3 COCTOSIHUS HACAXKAEHUN B PAOHE HCCIEAOBAHUMN.

BbIsIBUTE 0COOEHHOCTH aJaNTUBHBIX (PU3MOJOTHUECKUX PEAKIM JAPEBECHBIX U

TPaBSIHUCTBIX PACTCHUI B YCIOBUSAX YpOAHOCPEIbI.

3. H3yuuTh IUHAMUKY U COACPKAHUE XUMUUYECKUX 3JIEMEHTOB B CTPYKTYPHBIX 4Yac-
TAX PACTEHUU B YCIOBUSX TEXHOTE€HHOM CPEJIBI.

4. JlaTh CpaBHHUTEIBHYIO OLIEHKY YCTOWYHMBOCTH M CPEIOYJIyUIIAKOLIEH POJIM U3Y-
YEHHBIX BUJOB JPEBECHBIX U TPABSIHUCTBIX PACTEHUN B HACAKIECHUAX FOPOJA.

Hayunas HOBHM3HA NPOBOJUMBIX HAMU MCCIEAOBAHUN 3aKIIOYAETCS B TOM, UYTO
Briepsbie 11l Bsatcko-Kamckoro Ilpenypanes (Ha npumepe r. MkeBcka) naHa Kom-
TUIEKCHAsI XapaKTEPUCTHUKA DKOJIOTO-OMOJOTUYECKUX OCOOCHHOCTEH, COCTOSIHHS H
CpeAOoyIyUIlaoNIe POJIM IPEBECHO-KYCTAPHUKOBBIX U TPABSIHUCTBIX PACTCHUI B Ha-
CaXJEHUAX TrOpoJia. YCTAaHOBJIEHbI OCOOCHHOCTH JUHAMHUKUA (U3UOJIOTHYECKOTrO
OCEHHETO OTTOKAa OCHOBHBIX 3JIEMEHTOB MUHEPAIHHOTO MUTAHUS B TTOOETaX paCTCHUMA
B YCJIIOBUSX T'OPOACKON CPEBI.

Marepuansl UCCIEI0BaHUM PACIIUPSIOT CYIIECTBYIOINE MPEICTABIEHUS O Xa-
pakTepe NpoTeKaHusi PU3n0I0ro-OMOXUMHYECKUX MPOLIECCOB, (DOPMUPOBAHUM T'EHE-
PaTUBHBIX CTPYKTYP, TMHAMHUKE 3JIEMEHTHOIO COCTaBa MoOEroB B MEPUOJ MOATOTOB-
KU K (U3HOJIOrHYECKOMY MOKOI0 Y PACTEHHUM B YCIOBUSX YPOAHU3UPOBAHHOM CPE/Ibl.

PesynbraThl uccnenoBanuii BKItoueHbl B Jlokmaasl 00 skonoruvyeckoit odbcra-
HOBKe B I. MIxkeBcke B 2005-2007 rr. YopaieHus IPUPOIHBIX PECYPCOB M OXPaHbI
OKpYyKaroiei cpenbl AAMUHUCTpanuu T. VbkeBcka, NCHONB3YIOTCS B paboTe OTAela
o3eJieHeHUs [ 1aBHOTO YmnpaBieHHs apXUTEKTYpbl U IPagoCcTpoOUTENbCTBA T. MkeB-
CKa, MPU YTCHHH KypcoB «OOIIas 3KOIOTHs», «YPOAHOIKOIOTUSI» B Y IMYPTCKOM
roCcyJIapCTBEHHOM YHHUBEPCHUTETE, «DKOJIOrus jecay B MxKeBCKON rocynapCTBEHHON
CEIIbCKOXO3SIMCTBEHHON AaKaJIeMUU U «DKOJOTMYECKUE OCHOBBI MPHUPOJIONOIB30BA-
Hus, «lIpuknagnas sxonorus» B Kosulemxke arpapHbIX TEXHOJOTHM, SJKOHOMHUKU U
paBa U MOTYT SIBJIITHCSI OCHOBOM NIJIsl TIJITAHUPOBAHUS pabOT MO CO3/IaHUIO0 U PEKOH-
CTPYKLMH  HACaXJCHWI, OpraHu3alMi TOpPOJACKMX JaHAmwadToB. DKOJIOro-
OMOJIOTHYECKHE OCOOCHHOCTH U3YYaeMbIX TPABSIHUCTBIX PACTEHUN MOKHO MCIOJIb30-
BaTh NPU CO3JAHWM Ta30HOB B PaWOHAX ropoja C MHTEHCUBHOW TEXHOT€HHOW Ha-
TPY3KOU.

Pabota BeIMoOIHANIACH TIPH TOJIEPKKE TpaHTa « Y HUBepcuTeThl Poccun» Ne VP
07.01.050, B paMKax Hay4yHO-HCCJIEIOBATEIbCKUX TEM IO KOHTpakTam ¢ MUHUCTEp-
CTBOM IMPHUPOAHBIX PECYpPCOB M OXpaHbl OKpyxkawomied cpeasl YP (Ne 83-D ot
16.08.2006 r. u Ne 85-3 ot 7.11.2007 r.), a Takke B paMKax IUIAaHOBOW HAy4YHO-
VCCIIEIOBATEIbCKOM TeMbl MKEBCKOM TOCYIApCTBEHHOM CEJIbCKOXO3SIMCTBEHHOU
akagemun «l3ydeHne 3K0JI0ro-0MOJOTHYECKMX OCOOCHHOCTEM M CpeAoperynpyro-
HIETr0 MOTEHIMaNa JPEBECHBIX U TPABSIHUCTHIX PACTCHUM B YCIOBUSIX ypOaHOCpEIAbl U
npuropousix teppuropuii» (Per. Ne 01.2.007. 08861).

N —



I'JTABA 1. 3KOJIOTHYECKAS POJIb HACAXKJIEHUI B YPEBAHOCPEJIE
W BJUSTHUE TEXHOTEHHOM HATPY3KH HA TITIPOIIECCHI
"KU3HEJAESTEJbHOCTU PACTEHUI

1.1 Ixos0ornueckasi poJib HaAcaKAeHUI B ypOaHocpene

['opoackast cpena pe3ko OTIIMYAETCS OT €CTECTBEHHOW MPUPOIHOM MpaKTHUYe-
CKHM 10 BCEM JKOJIOTUYECKUM IapaMeTpaM — OCBEIICHHOCTH, TEMIIEpaTypHOMY pe-
KUMY U BIIQXKHOCTH, BEJIMYMHE COJIHEYHOM paJualliM, COCTaBy aTrMoc(hepHOro Bo3-
nyxa (Knmumar 6omnbmioro roposa..., 1965; Jiyan, 1966; bepnsua, Konaparses, 1972;
BrnagumupoB, Mukynuna, Spruna, 1986; Onym, 1986; Uuctsakosa, 1988; T'opsiiiu-
Ha, 1991; Makanbckas, 1998; Dkonorunueckue npodiaeMsl. .., 1998; Crypman, Maib-
koBa, 3arpebuna, 2002; HeBeposa, Konmoroposa, 2003; Kasenenona, 2006).

B kpyInHBIX ropojax KIMMarT XapakTepu3yeTcs: 0oJiee BBICOKOM CpeIHEr010BOM
TeMIieparypoi Bozayxa. Ona B ropoze B cpexnem Ha 0,5-5 °C Bple 10 CpaBHEHHUIO C
npuropoHoit 3oH0l (bepnsna, Konaparses, 1972; Baraaumupos, Mukynuna, Spru-
Ha, 1986; Bockpecenckas, Ansosiea, KonbiioBa u ap., 2004; byxapuna, [Toap-
HunuHa, Benepnukos, 2007). @opMupoBaHUE KIMMATUYECKUX YCIOBHMA 00ycCIOBIIe-
HO YCWUJIEHHBIM IPUTOKOM aHTPOIIOTE€HHOI'O TEIJIa, HCTOYHUKOM KOTOPOTO SIBJISIFOTCS
IPOMBILIJIEHHBIE MPEANPUATHS, TPAHCIOPT, OTONUTEIBHBIE CHUCTEMbI MOMEILCHUH,
TAaK)K€ M3JIY4YalOT TEIUIO MUCKYCCTBEHHBIE MOKPBITHS YJIUL M IUIONIAACH, KPBIILINA U
CTEHbI 3JaHnii. Ha MHTEHCHUBHOCTh TOPOACKOIO0 OCTOBA TEIUIa OKAa3bIBAIOT BIIMSIHUE
pa3Mep TeppPUTOPUHU, PA3BUTHE MPOMBINIJICHHOCTH, HATUYUE OpU30BOM WM TOPHOM
uupkysiuuu (3natkoBa, Llenkoa, 1988; Kasenenona, 2006).

3aabpIMIICHHE W 3allbUIEHHOCTh BO3/lyXa, YacTas MOBTOPSIEMOCTh TYMaHOB 3a-
nepxkuBatoT 10 20% coaHeyHOU paguanuu (B CUJIBHO 3arpsi3HEHHBIX pailoHaX — JI0
50%) (byxapuna, IloBapuuunna, Benepuukos, 2007). Jlsi1 npOMBIIUIEHHBIX 30H Xa-
PAKTEpPHO YMEHBIIICHUE NPSIMOI M YBEIIMUCHHE PACCESIHHOM paJualliu B CBA3U C MO-
BBIIIICHHBIM COJIEp>KaHHeM al’po3otiel B Bo3ayxe (JIunrosa, MBanueBa, 1988; Kasge-
neHoBa, 2006). B paiioHax ¢ MHOT0O3TaXXHOM 3aCTPONKON pacTEeHUsl UCIBITHIBAIOT He-
JIOCTaTOK CBETa M3-3a MPsIMOTo 3aTeHeHuss. OCOOEHHOCThIO CBETOBOTO PEXUMa B yp-
0aHOPKOCHCTEMAaX SIBISIETCS JOTOIHUTEIBHOE OCBEIICHUE YJIUI, UCKYCCTBEHHO IMPO-
JUIeBAIOIEE CBETOBOM JIeHb, KOTOPOE BIMSET Ha Mpolecchl (POTOCHMHTE3a U PUTMBI
pasButus pactenuit (borosas, Teomoponckuii, 1990; Crypman, ManbkoBa, 3arpeou-
Ha, 2002; Heeepopa, Koamoroposa, 2003; O6pasmnora, ®pymun, 2005; byxapuna,
[ToBapuuiuna, Benepuukos, 2007).

B Bo3mymHOM OacceitHe ropoga CONEpKUTCS 3HAYUTEIIHHOE KOJIUYECTBO BBI-
OpOCOB TPOMBINUICHHBIX MPEANPUSITHI, TEIJIOBBIX AJIEKTPOCTAHIIMNA W TPAHCIIOPTA,
3arpsA3HSAIONIMX aTMOC(EPY U OTPULIATEIHLHO BIMSIONIUX HA PAa3BUTHE U KUBHEIES-
TenbHOCTh pactenuil (Mnekyn, 1971; Kynarun, 1974; Apramonos, 1986; bapaxteno-
Ba, Hukomnaesckuii, 1988; I'oppimmua, 1991; Kasrapanze, Hukonaesa, [lopmneBa u
ap., 1999; Jloxkun, 2001; KaBenenosa, 2006; Forman, Gordon, 1986; Forman, Alex-
ander, 1998).



OTtpunarenbHble (PaKTOPbI TOPOJACKON CpeIbl YCIOBHO MOAPA3IEISIOTCS Ha JIBE
OCHOBHBIE Tpymmbl. OgHa Tpynmna (pakTOpoB BO3ACUCTBYET Ha KOPHEBYIO CHUCTEMY
pactenuii. K Hell oTHOCUTCSl 00€THEHHE TTOYBbI MUTATEIHLHBIMU BEIIECTBAMM, YIIJIOT-
HEHUE TOYB, MOBBIIICHHAS KUCIOTHOCTh WIH IIEI0YHAs peakius no4yB u jap. Jpyras
rpynmna GakTopoB BO3JAEHCTBYET Ha HAJ3EMHYIO YacThb PACTEHUN — 3aJbIMIEHHOCTD
BO3/lyXa, €r0 3alblJICHHOCTh, MEXaHUYECKUE MMOBPEXKIACHUS pacTeHU, OOJIE3HH U Bpe-
mureny pacrenui (Bacunbea, 1973; Mammnckuit, 1973; CriupuaoHos, 1983).

Hapyiienue xu3HenesITeIbHOCTH Y pacTeHHil B ypOaHocpeie BO3HUKAIOT B pe-
3yJIbTaT€ HU3KOrO IUIOAOPOAMSl HACBIIHBIX TPYHTOB, COAEPKAIIUX MPUMECH CTPOU-
TEJIBHOI'0 MyCOpa, YpE3MEPHOr0O YIUIOTHEHHS] BEPXHETO CJIOSl TIOYBBI, 3aTPYIHSIOLIE-
o KOPHEBOE JIbIXaHUE, U MOTJIOTUTENIbHYIO JESITEIbHOCTh KOPHS; OTPaHUYCHHUS TI0-
a1 MATAHUSI KOPHEBBIX CUCTEM U BO3JECHCTBHS HA HUX TEILUIOBOTO U3JIyYEHUS Tel-
J0Tpace, a TaKKe MO/ BIUSHUEM BUOPAIIMU BEPXHUX CJIOEB MOYBBI B 30HE UHTCHCUB-
HOTO TPAHCHOPTHOTO JBIKEHUS, W PEareéHTOB, UCIIONB3YEMBIX NJIsi 00OpabOTKU TPO-
TyapoB B 3uMHui nepuos (Kymarun, 1985; T'opeimna, 1991; Kasenenosa, 2006).

B roponackux ycioBusx J1epeBbs CTaperoT B 7-8 pa3 ObicTpee, yeM B €CTeCT-
BEHHBIX yclioBUsX (O3elleHEHHWE HAceNeHHbIX MecT..., 1987; boromas, Teomopon-
ckuii, 1990; Bassuk, Whitlow, 1988). Onnako, npeo6iaganue B ropojax MOJIOIBIX
JepeBbEB (710 25 JIEeT) CHUXKAET JEKOPATHUBHYIO LEHHOCTh HACAXKIACHHUM M Ocnadiisier
UX POJb B O3JOPOBJICHUHU TOPOJCKOTO BO3AyXa W YJIy4dlIEHUH MHUKpokinmara (Ma-
muHCKu#, 1973).

MHOroJIeTHHE UCCIIEI0BAHUS BBISIBIIIM BaXKHYIO POJIb PACTCHUHN B YJIYyUILICHUU
COCTOSIHUS aTMOC(EPHOT0 BO3/IyXa, MUKPOKJIMMAaTa TOPOJICKON cpenbl, B cdepe 3a-
MIUTHl ypOAaHOCPEIBI OT OTPUIIATEIHHBIX aHTPOIMOTEHHBIX (PAKTOPOB, B 00ECTICUeHUN
ropoxan pekpeanunoHHbiMu Tepputopusamu (Kpacnomekosa, 1973; Kynarun, 1974;
Tapabun, 1974; Unbkyn, 1978; Autunos, 1979; I'ynepuan, 1979; HukomnaeBckui,
1979; Cepreiiuuk, 1985).

[Ipu ¢porocunTese 1 ra 3emeHbIX HACAKACHUHN MOTJIOMACT B CPEIHEM 8 n/u
YTJIEKUCIIOTHI (3TOT 00BbEM BBIACISIOT 3a 3T0 ke Bpems 200 yenopek) (MaruHckui,
3amoruna, 1978). PacTeHus moriomarT YTIJIEKUCIIbId ra3, BbIOpachlBAEMbIA IPO-
MBIIUICHHBIMU TPEANPUATUIMH, JIUIIb TOCIE MPeoOpa3OBaHUsl €ro B YCBOSEMYIO
dbopmy. B 3aBUCMMOCTH OT OCBEIIEHHS ITOT MPOLECC MOXKET UIUTHCS OT 2-2,5 4acoB
no 5 cyrok (byxapuna, IloBapuununa, Benepuukos, 2007). XBoiiHbIe ApEeBECHBIC
pacTeHusi, 32 UCKIIFOUYEHUEM JIMCTBEHHULBI, XapaKTEPU3YIOTCS MEHbIIEH HMHTEHCHUB-
HOCTBIO (POTOCHHTE3a, YEM JIUCTBEHHBIE IMOPOJIbI, HO OTJIMYAIOTCSI €r0 BBICOKOM IMPO-
JTYKTUBHOCTBIO B CHITy 00Jiee MPOJAOKUTEIBHOTO TIepruoia BereTauu. Muorue nuc-
TOTAJIHbIE JAEPEBbS 00JAJAIOT JIOBOJBHO BBICOKON (POTOCMHTETHYECKOW aKTHUBHO-
CThIO MPHU HU3KON OCBEIIEHHOCTH, & XBOMHBIE MOPOJIbl — JIUIIb MPU JOCTATOYHOM
konunuectBe cBera (Beperennukos, 1980). OguH rexkTap 3€l€HBIX HACAXKJICHUU
npoayuupyet 10 200 kr Kuciaoposa B CyTKH. B 3ToM oTHOmEHHN 0c000 BBIIEIS-
ercs Tonosb (['opOaroBckuii, Peibanbckmii, 2003). Y TpaB MHTEHCUBHOCTH (POTO-
CUHTEe3a B 5-8 pa3 Bbllle, yeM y JipeBecHbix pactenuil (Kapaces, 2001).

3esieHbIe HACAKICHUS BIUSIOT HA KJIMMAT TOPOJCKUX TEPPUTOPUMN: B JICTHUE
JHU B HACAXXJICHUAX TeMmmepaTypa Bo3ayxa Ha 4-6 °C HMKe, 4eM HA TOPOACKHX YJIU-
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nax. CpenHeMecsiaHas TeMIeparypa Bo3ayxa B OOJBIIIOM ropojckoMm mapke Ha 0,3-
1,1 °C Hmxe, yeM Ha TEPPUTOPHUHA MHOTOITAKHOM 3acTpouiku. IIpu saTom coznmaercs
MOCTOSTHHOE MEePEMEILICHHE BO3AYIITHBIX MACC OT 3€JI€HBIX MAaCCUBOB C MEHEE Iporpe-
THIM BO3JyXOM K OKPY’KAIOIIUM pailoHaM 3aCTPOMKU C 00Jiee TEeIJILIM BO3yXOM.
CyMMapHasi CoJIHeUHasl pajualiis 1o KpOHaMU OTACIIBHBIX BUOB JICPEBHEB MOUTH B
9 pa3 Hmxke, yeM Ha oTkpbiToM MecTe (KpacHomekoa, 1987; Herepora, Konmoropo-
Ba, 2003). Hacaxxnenust 001aaroT MOBBIIIEHHONW OTpaXaTeJIbHON CIIOCOOHOCTBIO JIH-
CThEB IO CPABHEHMIO C TPYHTOBBIMU U ac(aibTOBBIMU MOKPBITHIMH, YTO CIOCOOCT-
BYET MOHIKEHHUIO TEMIIEpaTyphbl BO3/lyXa B pailOHE JPEBECHBIX HACAKIECHUW U CO3-
naHuio kKoMmpopTHOH cpenbl st yenoBeka (['opeimmna, 1991; Dxonorust KpymHoro ro-
ponaa, 2001).

PacturenbHbI TOKPOB SBISIETCS MOIIHBIM MPOTHBOAPO3HOHHBIM (PAKTOPOM.
OH co31aeT 1mepoxoBaTOCTh MOBEPXHOCTU MOUBBI, pACTCHUSI HAZEKHO CKPEILISIOT €€
KOPHSIMHU, 3aIUIIACT OT Pa3pyIICHUS] CTOKOM BOABL. TpaBSHUCTHIC PACTCHHSI 3aJep-
xuBatoT 10-11% ocankoB, a KpoHBI JpeBecHbIX pacTeHud — 10 30%. 3anmTHOE 3HA-
YEHUE PACTUTEIHLHOTO IMOKPOBA COCTOUT TAaKXKE B YJIYUIICHUU CTPYKTYPBI M BOJIO-
IIPOHUIIAEMOCTH TIOYBHI B PE3yJbTaTe Pa3jioKEHUS KOPHEBBIX OocTaTKoB (MuUTproIi-
kuH, [1aBnoBckuii, 1979; I'anuna, 1990; Koncrtantunos, Yenuaze, 2001).

3eneHble HacaxACHHUS 00JagaloT OOJIBIION TpaHCHUPUPYIOUIEH CIIOCOOHO-
cthio. OHu ucnapsoT Biaaru B 20 pa3 Oosibliie, 4eM 3aHMMaeMasi UMY TUIOLIAab, 3Ha-
YUTEJIbHO TMOBBIIIAs BIAXKHOCTH Bo3nyxa. K mpumepy, oaun rexrap 115-netHux ny-
00B eXeroaHo TpaHcnupupyeT 26 T Boasl, a 1 M~ razona — g0 200 1/4, 9TO 3HAYH-
TEIHHO YBIIAXKHAET Bo3AyX. ClieyeT OTMETHTh, YTO MOBBIIICHUE BIakHOCTH Ha 15%
BOCIIPUHUMAETCS YEIIOBEKOM KakK MOHMXeHue TemnepaTtypsl Ha 3,5 °C (MamuHckui,
3anoruna, 1978; Hesepoa, Konmoroposa, 2003).

MHuorue pacteHus: o0aaaar0T GUTOHIUAHBIMUA CBOMCTBaMH. OHH IOBBIIIAIOT
OaKTEPUITUAHYIO YHEPTHUIO BO3AyXa. MexaHU3M 3TOTO SIBJICHHS CBS3aH ¢ TpaHCchop-
MaIuel MOJICKYJl 030HA B AJICKTPOHHO BO30YKJICHHBIE MOJIEKYJIBI KHCIOPOJa — 030-
HUJBI, CIOCOOHBIC pa3pymaTh CTpykTyphl JIHK maToreHHBIX MHKpPOOpPTaHWU3MOB.
DUTOHIUIHON aKTUBHOCTHIO 00JIaJat0T: XBOWHBIE pacTeHusi — cocHa (Pinus L.),
nuxTta (Abies Mill.), moxokeBenbHUK (Juniperus L.), enb (Picea A. Dietr.), TuCTBEeH-
Huna (Larix Mill.); nucTBeHHbIe moOpoabl — Oepe3a Ooponasuaras (Betula pendula
Roth.), ny6 (Querqus L.), uepemyxa (Padus Mill.), Tonons (Populus L.), cupenb (Sy-
ringa L.), 6apbapuc (Berberis L.), akanus Oenas (Robinia pseudoacacia L.), rpyma
(Pyrus L.), wyOymmnuk (Philadelphus L.), xanmuna (Viburnum L.), uBa (Salix L.), xu-
Mmoiocth (Lonicera L.), sonous (Malus Mill.); ra3oHHBIE TpaBbl — KOCTpEI] 0€30CTHIi
(Bromopsis inermis (Leyss) Holub.), monesumna 6enas (Agrostis albida Trin.), oBcs-
Huna kpacHas (Festuca rubra L.), matnuk nyroBoit (Poa pratensis L.), exa cOopHas
(Dactylis glomerata L.); uBerounsie pactenusi — 0apxatusl (Tagetes T.), kanenayna
(Calendula L.), nenepomusi (Peperomia Hook.), nenapronust (Pelargonium Ait.),
anod (Aloe Mill.), rubuckyc (Hibiscus L.), armaonema (Aglaonema Schott.), xanan-
x03 (Kalanchoe Drakeet Castillo.) (Mutpromkun, IlaBnoBckuit, 1979; Kanpanoga,
1989; I'opeimimnaa, 1991; Apycramos, JIeBakoBa, bapkanosa, 2001; Dxonorus kpyr-
Horo ropoxa, 2001; byxapuna, @egopos, 2002).
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PacTeHus BBICTYMAOT Kak YHUBEpCAIbHBIC MPUPOIHBIC DUIBTPHI, aKKyMYJIH-
pYyIOIME U JETOKCUPYIOIIUE CaMble Pa3IMYHbIE UHTPEIUEHTHI MPOMBIIUICHHBIX BBI-
OpocoB, morjoias U3 Bo3ayxa razoo0pasHbie npumecud U ocaxaas ux (Cepreluux,
1994; ®pomnos, 1998). 3enenbie HacaxaeHus 3aaepxkuBatoT 10 60 — 70% mnbuiu, Ha-
XOJIsIIIecst B BO3yXe. bosblas yacTh MbUIM OCEIaeT Ha TOBEPXHOCTH JUCTHEB, BET-
Bel, CTBOJIOB JIEPEBHEB U KYyCTAPHUKOB, 33JIEP)KUBACTCSI TPABOCTOEM, MIOITOMY €€ CO-
Jep’)KaHue B HaCaXJICHMUSIX B 2-3 paza HUXKE, YeM Ha HE O3€JICHEHHOM TEepPPUTOPHUU
(Mammnackuii, 3amoruna, 1978; Komnbios, 1995; Mamunckuii, 1996; Heeposa,
2002; Hesepona, Konmoroposa, 2003). K npumepy, no ganusim B.M. ApramoHoBa
(1986), 3a BereralMOHHBIN TEPHOJ TOMONL 4YepHbId (Populus nigra L.), mpouspa-
cTarouui BOJM3HM IIEMEHTHOTO 3aBOja, 3aJIepKUBacT 44 Kr MbUIM, TOMOJbL OEJbIi
(Populus alba L.) — 34, xnen sicenenuctabii (Acer negundo L.) — 30 kr.

JIpeBecHO-KyCTapHUKOBAsI paCTUTEIHLHOCTh 00JIaiaeT 30UpaTeIbHONU CITOCO0-
HOCTBIO 0 OTHONIIEHHUIO K BPEIHBIM MPUMECSIM U B CBSI3U C 3TUM OOJaJaeT pa3iny-
HOM yCTOMYMBOCTHIO K HUM. [IpOMBIIIEHHBIE Ta3bl BbI3BIBAIOT YBEJIMUYECHUE MPOHU-
I[AEMOCTU KJIETOYHBIX MEeMOpaH JHUCTheB. OCOOCHHO OMacHBI JJIsl PACTEHUN KHUCIIBIC
jerkopactsopumslie B Boge rassl (SO,, NO, NO, HF, HCI) (Mnbkyn, 1971; Kynarus,
1974; Cepreituuk, UBanos, 1977; Kum, 1981; HesepoBa, Mopo3zosa, 2000; Kapaces,
2001; Yepnsimenko, 2001; Hukonaesckuii, 2002; Bachunos, 2003; Muxaiinosa, be-
pexHas, AdanaceeBa u np., 2005; byxapuna, [lopapuuruna, Begepaukos, 2007).
Uccnenosanus, nposenennsie 0.3, Kymaruaeim (1974), mokasanu, 4To Jy4IIMMHU
ra3onorjoTUTEIFHBIMU KauecTBAaMHU 00JIaIaloT: TOMOJb Oanb3amudeckuit (Populus
balsamifera L.), nuna menkonuctHas (7ilia cordata Mill.), B3 rnagkuii (Ulmus lae-
vis Pall.), sicenn 3enensiit (Fraxinus lanceolata Borch.).

3elieHble HACAXJEHUS 3HAUYUTEIIBHO CHUXKAIOT CKOPOCTh JIBUKEHUS BO3IYylI-
HBbIX Macc. BeTpo3zamutHbie CBOMCTBA 00€CTIEYMBAIOTCS HACAKICHUSAMU C ONTUMAb-
HOM IJIOTHOCTHIO, IPU BO3pACTaHWU TOCIJIEIHEN HaOII0/IaeTCsl HEeXKeNaTelbHOEe YBe-
JUYEHHE TYypOYyJIEHTHOCTH BO3AYIUHBIX NOTOKOB. Hamboapmieil BETpo3auTHOM CIio-
COOHOCTBIO 00JIAJAl0T HEBBICOKME HACAKICHUS C aXyPHOCTHIO KPOH JIEPEBHEB HE
menee 30-40% (MurtpromikuH, [laBnoBckuit, 1979; I'naszynos, 2001; KoHcTaHTHHOB,
Yenunaze, 2001; Dkonorus kpynHoro ropoaa, 2001; 3axapos, CyxoBonbckuid, 2002;
Hegepoga, Konmoropoga, 2003).

Bricokas 3BykooTpakaromiasi CrioCOOHOCTb JIMCTBBI APEBECHBIX PACTEHUN WT-
pPaeT BaXXHYIO POJIb B CHIDKEHUH YPOBHS TOPOJACKOTO IIyMa, KOTOPBIA JTHUCTBEHHBIMU
HaCaXJICHUSAMU CpEeIHEN TYCTOThI M BBICOTOM 7-8 M cHmkaetTcs Ha 10-15 nb, a moso-
coil HacaxaeHui mupuHor 200-250 m — Ha 35-45 ab. B nenom, pacTUTENbHOCTD
CHWXKAET IIIyM B JKWJIBIX M MPOMBINIJICHHBIX 30HaX B 2-2,5 paza. Takum oOpazom,
IIyMO3alIMTHBIE CBOMCTBA HACAXKICHUIN 3aBUCAT OT MX IIMPHUHBI, TYCTOTHI, BBICOTHI,
KOHCTPYKITMM M BHIOBOTO cocTaBa pacteHui. HambOonee 3¢(heKTUBHBIM cUHMTaeTCS
CBOOOJ/IHOE PACMOJIOKEHUE JIEPEBHEB U KYCTAPHUKOB B I1axMatHoM nopsiike (boro-
Basi, Teonoponckuid, 1990; I'opeimnna, 1991; Konsuos, 1995; Apycramos, JleBako-
Ba, bapkanosa, 2001; Dkonorusa kpynaoro ropoaa, 2001; Heseposa, Konmoropoga,
2003; Bockpecenckas, AnsobieBa, KonsutoBa u ap., 2004; Bbyxapuna, [loBapHu-
nuHa, Benepuukos, 2007). lllymonoriomaromnas cnocoOHOCTh Hanbojee siPKO BbI-
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pakeHa y KJIeHa, JIMIIbI, KAJIMHBI, TONOJ, ay0a, rpada, 6epesnl (I'opbaToBckwmii, Pridans-
ckuii, 2003).

Takum 00pa3oM, MOXKHO BBIJICIUTH YEThIPE OCHOBHBIE (DYHKIIMU 3€JIEHBIX Ha-
CaXJCHUW: CAHUTAPHO-TUTMEHUYECKYI0 WM O3J0POBUTEIBHYIO; PEKPEAlMOHHYIO;
CTPYKTYPHO-IUIAHUPOBOYHYIO WJIM TPAJOCTPOUTEIIbHYIO, CBSI3aHHYIO C YJICHEHHUEM
OTJIEJIbHBIX 30H U CTPYKTYP HACEJIECHHOTO MyHKTa, 00beIMHEHUEM YacTei B OJHO Iie-
JI0€, TIOBBIIIEHUEM BBIPA3UTEIBHOCTH APXUTEKTYPHBIX aHcaMOJel; J1eKOpaTUBHO-
XYJI0KECTBEHHYIO UJIM apPXUTEKTYPHO-ICTETUYECKYO.

Bce Bblilie nepeuunciieHHbie (PyHKIIUN 3€€HbIX HACAKICHUI TECHO CBSI3aHbI JPYT
C IpyroM u, 06€3yCIIOBHO, JOJDKHBI coueTarbes. JIJist JOCTHKEHUST MaKCUMAIILHOTO d(-
dexTa ciemyer onmupaThCsl Ha MPUHIUI PAa3yMHOM IEIeCO00Pa3HOCTH, KOTOPBIN BKITIO-
qaeT B ce0sl coueTanre BcexX (PYHKIUI U y4eT IKOJOTHUECKUX, ICTETHUECKUX U IKOHO-
mudeckux (paxropos (borosas, Teomoponckwii, 1990; Kapruconona, 2008).

MaccoBas 3acTpoiika 1o TUIOBBIM MPOEKTAM YacTO CO3AA€T MOHOTOHHOCTh U
0JIHOOOpa3ue apXUTEKTYypHOro obOnuka ropoaa. OaHa U3 BaXKHEUIIUX TPaOCTPOU-
TEJIBHBIX 3aJlad COBPEMEHHOr0 OOIleCTBAa COCTOUT B TOM, YTOOBI MPU COXPAHCHUU
CKOPOCTHBIX MHIYCTPUATIbHBIX METOJ0B CTPOUTEILCTBA MIPEOI0IETh 3TU HEJIOCTATKH.
Bonbiryro pons B pelieHuu 3TOM 3a7audl UTPArOT 3ejieHble HacaxkaeHus (MaruH-
ckuii, 3anoruHa, 1978). YpbaHocpena oTIMyaeTcss MO3aUYHOCTHIO MUKPOKJIMMATH-
YECKUX YCIOBUU M TpeOyeT TIIATeIbHOTO M0a00pa BUIOB JEPEBHEB U TPABSIHUCTHIX
pacTeHuii 11 co3ngaHus HacaxiaeHui (Axymumna, 1982; borosas, TeomopoHCkuid,
1990; Durant, 1989; Rumelhart, 1989).

CTpykTypa O3€JeHEeHHUs JI0JDKHA OO0pa3oBBIBATH CHUCTEMY, BKIFOUAIOIIYIO BCE
THUIIBI 3€JIEHBIX HACAXKJCHUM (ITOCAKU JEPEBbEB, KYCTAPHUKOB, T'a30HBI), TAK KaK Ka-
KIBIM U3 HUX HECET ompejieliecHHbIe GyHKIMU. Paqnyc BO3IeHCTBUS 3€JI€HBIX HAacakK-
JICHUN HE3HAYUTEJICH, MO3TOMY HE0OXOAMMO, 4TOOBI OHM BBOIWJIMCH HEMOCPEICT-
BEHHO BTIyOb 3acTpoiiku. ONTHMAIbHBIM BapHaHTOM SIBIISIETCS pa3MEIICHHUE 3a-
CTPOMKH CpEIIN 3€JEHBIX HacaXAeHUM. [IITOTHOCTD ITOCaOK IEPEBBEB U KyCTAPHUKOB
nojikHa oOecrieunBath 3aTeHeHue He MeHee 50 % 3aHumaemoil tepputopuun (Ma-
IIMHCKUM, 3aoruna, 1978).

Takum oOpazomM, ONTUMH3ALUS O3E€JICHEHUS TOPOJCKONU cpeibl TpeOyeT aud-
bepeHIMpoBaHHOTO MOAOOPa PacCTEHUM, COYETAIOUIETO AEKOPATUBHbIE KauecTBa, yC-
TOMYMBOCTH K YCJIOBHUSIM TOPOJICKOM Cpebl U CIIOCOOHOCTh OCYIIECTBIISTH CPE000-

pasytoiue QyHKIHH.

1.2 Oco0eHHOCTH KU3HEAeATEJIbHOCTH IPEBECHBIX U TPABAHUCTBIX PACTEHU I
B YCJOBHMSIX TOPOJACKOM Cpeabl

Hapymenne ¢usnonornuecknx (yHKIUN pacTEHUH B YCIOBHUAX TOPOICKOM
Cpelbl SIBJSIETCSI OTBETHOM peakiuell opraHu3Ma Ha KOMIUIEKC HEraTHBHBIX (haKTo-
pPOB, B TOM YHUCJI€ HAa MPOHUKAIOIINE B KIETKHM (PUTOTOKCUKAHTBHI. JTa peakius mpo-
ABJISIETCSA B PA3HOW CTENEHH y PA3JIMYHBIX BUJOB PACTEHUIN B 3aBUCUMOCTH OT CHUJIBI,
IPOJOJIKUTENBHOCTA, XUMUYECKOIO COCTaBa JEUCTBYIOIIMX BHEIIHUX (DAKTOPOB U
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UX COBOKYITHOTO JICUCTBUS, & TAKXKE OT (PU3HOJIOTHIECKOTO COCTOSHUS PACTUTEIBHO-
ro opranusMma. Ilo cteneHu 4yBCTBUTEIBHOCTH K (DPUTOTOKCUKAHTAM BBIJEISIETCS OIl-
pezesieHHast MOCIeI0BATeIbHOCTh B U3BMEHEHUH OTACNIbHbIX (PYHKUUN pacTeHuil. Mx
MOKHO PacCIOJIOXKUTh B CIACAYIOIIUNA psii 0 yObIBaroIIel cTeneHu: OTOCUHTES, JIbl-
XaHue, OMOCUHTE3 BTOPUYHBIX BEILIECTB, TPAHCIUpALUs, POCT U pa3BUTHE. YKa3aH-
Has IIO0CJIEI0BATEIILHOCTh B 3HAYUTEILHON MEPE SABJISICTCS YCIOBHOM, TaK KaK Ha4yaB-
IMECS U3MEHEHMsI OJHOM (PYHKIIMM HEM3MEHHO BJIEKYT 3a COOON HapyllEHHUE APYTux
(UnbkyH, 1978).

Hcnonp3oBaHue 3K0JI0ro-(pU3HOJIOTMYECKUX IOKa3aTesleld pacTeHuil B (uro-
MOHUTOPUHTIE NepcreKTuBHO. HO CTOMT OTMETUTH, YTO OHU JTAOUIIBHBI U U3MEHSIOTCS
1101 BJIMSIHUEM BHEILHUX YCJIOBUH, IO3TOMY HCCIIEIOBAHUS KEIATEIBHO IIPOBOINUTH B
peXuMe CKpUHHHTA.

1.2.1 Bausinue ropoackoi cpeabl HA aCCHMHIMPYIOIYI0 aKTUBHOCTD
1 BOI000MEH pacTeHu il

doToCUHTE3 SABIAETCSA OJHUM M3 HauOOJIee YYBCTBHTEIBHBIX K BHEITHUM YC-
nosusiM miporieccoB (Mnbkyn, 1978). Buemnue dakropsl poTrocuHTes3a, yaiie ornpe-
JeNsieMble B COBPEMEHHOM JIMTEpaType Kak JKOJIorus (pOTOCHHTE3a, BKIIOYAIOT WH-
TEHCUBHOCTbh U CHEKTPaJIbHBIA COCTaB CBETOBOIO MOTOKA, coaepkanue CO, B OKpy-
KAIOIIEM BO3yXe, TEMIIEpaTypy OKPY’KaIOIIEH Cpellbl U JIMCTA, BIAKHOCTh BO3/1yXa,
BJIQXHOCTh TIOYBHI U €€ (hM3MKO-XUMHUYECKHE CBOWCTBA, BETEP, HAMPSIKEHHOCTh U
HampaBieHue atMocdepHoro snekrtpudeckoro monst u np. (Tperbsikos, Komikuw,
Makpyuus u 1p., 2000; Kapaces, 2001).

VY CTaHOBIIEHO, UTO CTENEHb MOBPEXKAAEMOCTH PACTEHUM TECHO CBSI3aHA C UH-
TeHCUBHOCTHIO (poTocuHTe3a (D). PacTenus ¢ moBeimerHo D UMEIOT MEHBIITYIO
yCTOHYMBOCTH K ra3zam. M3 TpaB HanOoObIIeH yCTOMYMBOCTRIO K Ta3aM 00JIaaeT OB-
csauuiia nyroBas (Festuca pratensis Huds.), HaumeHnblieid — nosneBuiia 6emas (Ma-
muHckui, 3anoruna, 1978). Ilo knaccudukanuu B.C. Hukonaesckoro (1979) tpassl
B 3aBUCHUMOCTH OT UX YCTOMYMBOCTU K aHTPOIOT'€HHBIM 3arpsi3HUTENSAM TOApa3Je-
JSIIOTCA HA YCTOMYMBBIE BUJIBI — OBCSIHUIIA JIYTOBAasl, MATIUK JIYTOBOM; CpeaHEeyCTOM-
yuBbIe — eka cOopHasi, TumodeeBka yroBas (Phleum pretense L.); HeyCTONYUBBIE —
kieBep nyropoit (Trifolium pretense L.), kneBep 6envwiit (1rifolium alba L.).

NHTeHCcHBHOCTD (POTOCHMHTE3A 3aBUCHUT OT BHJIA PACTEHUMN, COCTOSIHHS JICTHEB,
BHEITHUX M BHYTPEHHUX yCIOBUN. HTEHCHBHOCTH (DOTOCHMHTE3a JPEBECHBIX pacTe-
HUH B jiecy B 5-8 pa3 HUXKE, UeM y TPABSIHUCTBIX PACTCHUI OTKPBITHIX MECTOOOHUTA-
Hull. OOBACHIETCS 3TOT (PaKT HEMHOTOUUCIEHHOCTHIO (DOTOCHHTETHUECKUX €TMHUIL B
XJIopoIuiacTax jaepeBbeB. Huzkass HHTEHCUBHOCTh (DOTOCHUHTE3a APEBECHBIX PACTECHUMN
KOMITCHCHUPYETCS 3a CYeT 0oJiee MPOJOJDKUTEIHHOTO BETeTalmoHHOro mepuoaa (y
BEYHO3EJICHBIX XBOWHBIX) M OOJIBIIIOTO KOJUYECTBA CBETOBBIX W TEHEBBIX JINCTHEB.
CpenHenHeBHass MHTEHCUBHOCTh (POTOCHHTE3a B3POCIBIX JIMCTOMAJHBIX JICPEBHEB
paBHa 10-20 MFCOz/):[Mz“I, BE€YHO3EJIEHBIX XBOUHEIX — 4-15 MrCOz/I[M2 4y (Topsliu-
Ha, 1979; Beperennukon, 1980; ['omy6esa, 1999; Tperbsiko, Komkun, Makpyumvs u
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ap., 2000; Kapaces, 2001; Hwukomaesckuii, 2002; Heeposa, Kosmoroposa, 2003;
byxapuna, [loBapuuunna, Begepaukosn, 2007). Pa3Hble BUIbl 1€pEBbEB U KyCTapHU-
KOB 00JIaJ]al0T HEOJAMHAKOBOW MHTEHCUBHOCTHIO (POTOCHHTE3A M MOITOMY MPOYyIIH-
PYIOT pa3HOE KOJMYECTBO Kuciopoaa. Hampumep, B TedeHUE BETETAI[MOHHOTO Iie-
puoja oaHo JepeBo Tomnois 6epiuHckoro (Populus berolinensis (C. Koch) Dipp.) ac-
CUMWJIMPYET YIJIEKUCIOTHI B 6,9 paza; nyba yenryiiyaToro B 4,5; JNUMbI KPYITHOIUCT-
noit (Tilia platyphyllos Scop.) B 2,5; cocHbl 0ObIKHOBeHHOMU (Pinus sylvestris L.) B 1,5
U JIMCTBEHHUIIBI B 1,2 pa3a OoJblle, YeM OJHO JAEpeBO eIu 0ObIKHOBeHHOU (Picea abies
L.). epeBo ¢ 6ombliieii TUCTBEHHONW Maccoil BolaeseT OobIine kuciaopoaa (MammH-
ckuii, 3anoruna, 1978). Cpenu ApeBECHBIX PACTEHUU YMEPEHHON KIMMATUYECKOM
30HBI HanOOJbIIEH COCOOHOCTHIO accummmnpoBaTh CO, Mpu pacuere Ha MOBEPX-
HOCTh WJIM MaccCy JINCThEB 00JaaroT Oepe3a u OyK; JIETHE3eJICHOe XBOIHOE JINCTBEH-
HUIIAa — UMEET CPEJHUE MMOKA3aTen; BEUHO3EICHbIE XBOWUHBIC — AYTacus, €lb U CO-
CHA — TIOKA3bIBAIOT HAUMEHBIIYIO CIIOCOOHOCTHIO K MOTIIONIEHHIO yriekucioTsl (Kapa-
ces, 2001).

Huskue KOHIIEHTpalMyu TOKCHUYHBIX T'a30B B BO3/IyXE BBI3BIBAIOT MEJJICHHOE
CHIKeHHE (OTOCUHTE3a PACTCHUN COOTBETCTBEHHO CKOPOCTH HAKOIUICHUS UX B JIH-
CThsX, 0€3 00pa30BaHMs Ha JIMCTOBBIX IJIACTUHKAX BUIUMBIX MPU3HAKOB MOBPEXKIC-
Hust. [locne mpekpanieHus: BO3aeHCTBUS ra30B POTOCUHTE3 TaKMX PACTEHUM BOCCTa-
HABJIMBAETCA J0 MPEXKHET0 YPOBHS, 32 CUET YCUJICHUS 3allaCHOTO MyTH OMOCHUHTETH-
YecKUX U 00OMEeHHBIX peakiuil. Huskoe conepikaHue B BO3AyXe BbIOpachIBAEMbIX aB-
TOTPAHCIIOPTOM W MPOMBILIIJIEHHBIMU TPEANPUATUIMHI Fa30B, MOXKET CTUMYJIUPOBAThH
dboToCcHHTE3 pacTeHUM, YBEIWYMBATH COJIEP)KAHHE MUTMEHTOB M HUX (POTOXHUMHUYE-
ckyto aktuBHOCTh (MnbkyH, 1978; Beperennuxon, 1980; Tapabpun, KonnpaTiok,
bamkaros, 1986; 'oiryGeBa, 1999).

TokcuuHble Ta3bl B KOHIIEHTPAIlMHU, BBI3bIBAIOIICH OOpa3oBaHUE HEKPOTUYE-
CKHUX TISAITEH Ha JIUCTBSAX, TOJABISIOT (POTOCHHTETUYECKYIO (DYHKITUIO JIUCTHEB TEM
CUJIbHEE, YeM OOJIblle TUIOIA/lb TOPAKEHHBIX YY4aCcTKOB. N30BITOUYHOE HAKOTUICHUE B
JUCTBSIX TSHKEJBIX METALIOB M3 BO3JyXa W IMOYBHI, a TAKXKE OCEJaHWE Ha JIMCTOBOM
MOBEPXHOCTH MBUICBUHBIX YACTUI] U CMOJIUCTBHIX BEIIECTB CHIKAIOT aCCUMMISIUIO
CO, 1o mpu4rHe 3aKyNOPUBAHUS YCThUI], U3SMEHEHHUSI ONTUYECKUX CBONCTB M TEILIO-
Boro Oananca yicta (MnbkyH, 1978; Beperennukon, 1980; Dxonoruueckue npoodiie-
MBI..., 1998; Yepnbimenko, 2001).

@DOTOCUHTETUYECKUN amnmapar pacTeHUil 4YyBCTBUTEIEH K CEPHHUCTOMY rasy,
OKHCH YTJIEpOJia, XJOpYy, OKHCIIAM a30Ta, JEUCTBUE KOTOPBIX MOXKET MPUBOIUTH K
(OTOOKUCIIEHUIO TUTMEHTOB JIUCTA, OETKOB U (PEPMEHTOB LUTOILIa3Mbl. JIerko pac-
TBOPSAIOILMECS B BOJIE ra3bl TEXHOT€HHOT0 NpoucxoxeHus (SO,, NO, NO, HF, HCI)
MOHWXKAIOT BOJHBIN MOTEHIHAJ KJIETOYHBIX CTEHOK, YTO BbI3BIBAET ILIA3MOJIMU3 KJle-
TOK. [IpoHUKIIIME B KJIETKY Ira3bl COCPEAOTAUMBAIOTCS B XJIOPOIIACTaX, T/I€ BbI3bIBA-
10T X HaOyxanue. JlaHHOE sIBJICHUE BIICYET 3a COOOM CHIDKEHHE CHHTE3a XJI0POuII-
na. Kak cienctBue 3THX NpolieccoB — 0oJiee paHHEE CTapEHUE U OTMUPAHUE JIUCTHEB
IpU BBICOKUX KOHUEeHTpauusax razoB (MiabkyH, 1978; Beperennukos, 1980; bapaxre-
HoBa, 1983; Kynarun, 1985; bapaxrenoBa, Hukomnaesckuii, 1988; Coitkkenu, KapH-
nammu, 1988; Kocrenko, boponun, 1993; Bacdumos, 2003; IIpoxxepuna, TapxaHoB,
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2004; MuxaitnoBa, bepexnas, AdanaceeBa u np., 2005; Kocon, 1990; Wagner, Kol-
bowski, Oja and other, 1990).

Crenenp nogasieHusi GOTOCUHTE3a Y PACTEHUM ONpeesieTcss TOKCUYHOCThIO
U MPOJOIKUTEILHOCTHIO BO3JICUCTBUS 3arpsi3HUTENCH, U Y Pa3HbIX BUJIOB MPOSIBIIS-
€TCs HEOJHO3HAYHO, 3a4acTyl0 MPHUBOJIS K M3MEHEHHI0 aHATOMUYECKOU CTPYKTYPHI
muctbeB (MnbkyH, 1978; Cunaesa, 1978; Ca3zonoBa, bononaunckuii, 1996).

Ha ¢orocunTes cymiecTBeHHOE BIMSIHUE OKa3bIBAET CBETOBOM pexuM. CBET BbI-
COKOM MHTEHCHUBHOCTH TOJABISAET (DOTOCMHTE3 U BBI3BIBACT Pa3pylICHUE MTUTMEHTHBIX
komruiekcoB (MnekyH, 1978; Beperennukos, 1980; Kpamep, Koznorckuit, 1983; Tperb-
sxoB, Komkun, Makpymun u np., 2000; Kapaces, 2001). M3-3a B3auMHOro 3aT€HEHUs
JUCTHEB (DOTOCHHTETUYECKHIA ammapar IPEeBECHBIX PACTEHUH YCTPOEH 3HAYUTEIHHO
CIIOKHEe, 4eM y TpaB. IHTEHCUBHOCTh ()OTOCHHTE3a TEHEBBIX JINCTHEB APEBECHBIX pac-
TEHUI MO CPAaBHEHHIO CO CBETOBBIMHU Ha ciabom cBery Bhiiie (Beperennukos, 1980;
I'onmyGeBa, 1999; byxapuna, [loBapaunmna, Benepaukos, 2007).

Bpenutenu u 601e3HM BHOCAT CBOW BKJIaJ B M3MEHEHHE (POTOCHHTETUUYECKOUN
AKTUBHOCTH, TIOJIABJISISL €€, TaK KaK CJIa0blil pOCT, HEKPOTUUYECKUE MSITHA, MOTEPS JIH-
CTBBl YMEHBIIIAIOT CUHTE3 YIJIEBOJIOB, B PE3yJIbTaTe COKPAIAIOTCS pa3Mephl JUCTO-
BbIX TiactuHOK (I'opsiminua, 1975; Beperennukos, 1980; Kpamep, Ko3znosckuid,
1983; I'opeimnna, 1989; Uyknaposa, 2005).

JI.LO. Mamunckuii (1973), B.A. Ilonos, I''M. Herpyukas, B.K. Ilerpora
(1982), IL.A. Kpamep, T.T. Koznorckuit (1983), A.C. Poxkon, T.A. MuxaitioBa
(1989), B.H. Kapaces (2001); C.I1. Bacdunos (2003), JL.M. Kasenenora (2006),
D.G. Wareham, E.A. McBean, J.M. Byme (1988) u apyrue uccienoBaTeian u3ydaiu
BIIUSTHUE PEXMMa MUHEpaIbHOrO MUTaHus Ha porocuHTe3. M3-3a HEeocTaTKa a30Ta B
MOYBE, BIMUSIONIETO HA POCT U CTPYKTYpY JucTheB, NP cHuxkaercs npuMepHo B 2
pa3za. Ho Hepeako B TEXHOT€HHOMW cpejie HAOJII0JaeTCs MOBBIIICHUE COACPIKAHUS a30-
Ta B JINCTHSIX, YTO YTHETAET CHHTE3 XJIOpOo(dUIa B JUCThIX M HEOIArOMPUSATHO CKa-
3bIBAETCS Ha (POTOCUHTETUYECKONH aKTUBHOCTH PACTCHHIA.

B ycnoBusix ropoaa u3-3a BBICOKUX TeMIIEpaTyp BO3ayXa, ac(albTOBOrO IMO-
KPBITHS, TTOBBIIIIEHHON MJIOTHOCTH M 3arpsi3HEHHOCTH IMOYB COJISIMU, BBI3BIBAIOIIIUMU
OCMOTHYECKOE CBS3BIBAHUE BOJIbI, YMEHBIIIACTCS JTUCTOBAsI MMOBEPXHOCTh U CYIIECT-
BEHHO CHIDKaeTcs (OTOCHHTETHYecKas AesTenbHocTh pactenuit (Tapabpun, 1990;
JIuxonat, Meiuk, 1996; Heseposa, 1999; Hukonaesckuii, 2002; Heeposa, Konmo-
roposa, 2003; Panmonoprt, 2004; byxapuna, [ToBapuununa, Benepuukos, 2007).

[To manneiM T.M. IloBapuununoit (2007); N.JI. bByxapunoii, T.M. IloBapHu-
uHoii, K.E. Begepuukona (2007) BbICOKOW MHTEHCUBHOCTBIO (POTOCHMHTE3a B ypOa-
HU3MPOBAHHOM Cpelie OTIIMYAIOTCSI MHTPOIYICHTHI — s10510Hs ssroanast (Malus baccata
Borkh.), Tonons Ganb3amuveckuii, kaparana apeouaHas (Caragana arborescens
Lam.) u kien sicenenuctHbiii. Kaparana npeBoBUaHas XapaKTepU3yeTCsl MOCTOSHCT-
BOM MHTCHCHBHOCTH (DOTOCHHTE3a 0€3 M3MEHEHHSI POCTOBBIX MPOIIECCOB, UTO CBHUJIC-
TEIBCTBYET 00 €€ YCTOMYMBOCTH K MEHSIOMUMCS YCIOBHSM cpembl. OTmedaercs
TEHJICHIIMSI CHUYKEHUSI THTEHCUBHOCTH ()OTOCHMHTE3a JIPEBECHBIX PACTCHUM, HAUMHAs
C MIOJIf, 2 B MaTUCTPAJIbHBIX MOCAJKAX yKE B UIOHE.
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DOTOCUHTETUYECKAS] AKTUBHOCTD CBSI3aHA C COJEP>KAHUEM U COCTOSIHUEM BO/IbI
B KjeTKe. Bosa sBIseTCsS IaBHOM COCTAaBHOM YacCThIO MPOTOILIACTAa U ONMPEAEISACT
caMble CYILIECTBEHHBIE YePThI €ro opraHu3amnuu. [{i1s HopMalbHON KU3HEACATEIbHO-
CTHU KJIETKHM U TKAHU PACTEHUHN NOJKHBI OBITh JOCTATOYHO HackIleHbl Bojo# (['yces,
1974; I'poieBa, 2006). HegocTaTok Biiaru OpuUBOAUT K U3MEHEHUSAM aCCUMMISIITUOH-
HOTO anrmapara, BbI3bIBasi OTKJIOHEHHS B (PU3MOIIOTMYECKUX MPOIECCaX, YTO MPOSIBIIS-
eTcs B ocnabneHuu pocta pacrenuit (bynesirun, 1985; Bommkanuna, 2004).

PacturenpHble KIETKHM HOPMAJIbHO (PYHKIIMOHUPYIOT TIPU COJAEPKAHUU B HUX
BoJIbI Ha ypoBHE 70-80%, a y oTAenbHBIX BUIOB pacTeHuit — 10 90% u Gonee. Ilo-
[JIOLIEHUE BOJbI KOPHEBOM CUCTEMOM, €€ MOABEM K HCHAPSIOLIEH MOBEPXHOCTH JIU-
CThEB U TPAHCIUPAIIUS — HEPA3PHIBHO CBSI3aHHBIE MEXITY COOOH OCHOBHBIE MPOIIECCHI
BoaHOTrO oOMeHa pactenut (I'yusokenko, 1985; Uepnsimenko, 1998; Kapaces, 2001).
[Ipy HU3KUX BEIWYMHAX IMOKA3aTEJIEH COCYIEH CUIIbI — HHTEHCUBHO MPOTEKAIOT POC-
TOBBIC MPOIIECCHI, a MPU BBICOKUX — HAMPOTHUB, ocladmsieTcss poct pacteHuit (ILstu-
HOB, 1969; I'pomiesa, 2006).

Ha BennunHy MHTEHCUBHOCTH TPAHCHUPAIIUU OKa3bIBAET BIIUSIHUE KOMILICKC
BHEIIIHUX U BHYTpEeHHUX (pakTopoB. Cpeau BHEIIHUX — HAUOOJbIIEe 3HAUCHUE HMe-
I0T TEMIIEpaTypa U BJIAXKHOCTh BO3/yXa, CBET, BETEP, TEMIEPaTypHbIA U BOJHBINA pe-
’KUM TIOYBBI, CTETIEHb JIOCTYIHOCTH Bjaru i pacteHuil. I3 BHyTpeHHUX (aKkTopoB
— CTENEHb OBOJHEHHOCTH PACTUTENIbHBIX TKaHEH W (DU3UOJIOTUYECKOE COCTOSIHHUE
pacrennii (TperbsakoB, Komkun, Makpymun u ap., 2000; Kapaces, 2001). Hapye-
HUEe (HU3UOJIOTHH PACTEHUN COMPOBOXKIACTCS M3MEHEHUEM BOJHOTO PEKUMA M TEM-
nepaTypbl CTBOJIOB U Apyrux opraHoB pactenuii (Kapaces, 1983, 1992).

[Ipu ocenaHuy MBUIEBUAHBIX YACTHUIl U3MEHSIIOTCS ONTHYECKHE CBOMCTBA 3a-
NBUICHHOTO JIKCTA, MOBBIMIAIOTCA €ro TeMIepaTypa U COOTBETCTBEHHO CKOPOCTb
Tpancnupanuu. [Ipu oOpa3oBaHHUU CIIONIHOTO Ye€Xja HA JUCTE U3 IEMEHTHOW Wiu
MarHe3uTOBON NbUIM TPAHCIUPAIMOHHBIE MOTEPU UX MOTYT ObITh HE3HAYUTEIHHBI.
Takue nuctbst 00bIYHO NorudaroT. [Ipu NPOHMKHOBEHNHU B JTUCT PACTBOPHUMBIX COJIEH
U3 OCEBIIUX IMBUICBUIHBIX YaCTHUIl UX BIUSHUE HA TPAHCIHUPALIUIO ONPEEseTCs CTe-
NEHBIO HAPYIIEHHOCTU (DYHKLIMMA U CTPYKTYpHbI Ki1eTok pactenuid (MnbkyH, 1978).

N3MmeHeHrne BOOHOrO peKuMa PacTeHUUM NMOMHUMO JEUCTBUSA IKCTPEMAbHBIX
(dbakTOpOB MOXXET BO3HUKATh U TpH Tiepecagke pactenuit (Beperennukos, 1968,
1987; Kapaces, 1995; Kapaces, 2001).

B ropojckoii cpefe orpoMHOe BIMSIHHE Ha BOJOOOMEH PacTeHUIl OKa3bIBAIOT
ra3000pa3Hble 3arpsS3HUTENH. DKCIEPUMEHTAIbHBIC JaHHBIC CBUIETEIHCTBYIOT, UTO
TOKCUYHBIEC Ta3000pa3HbIe BEIIECTBA, MOCTYMNAIOIIUE B JIUCThSI PACTCHUH, BBHI3BIBAIOT,
C OJIHOM CTOPOHBI, TOPMOKEHHUE MOIJIOLIEHUS BOAbl KOPHIMU, C APYroil — nepBoHa-
YaJbHO CHWKAIOT MHTEHCUBHOCTH TPAHCIHUPALUMH, a 3aT€M YCHJIMBAIOT €€, UTO BENET K
HApYIIEHUIO OOBOJHEHHOCTH KJIETOK M TKaHEH JiMcTa, ux uccyuenuto u rudenu (Mnb-
KyH, 1978).

["a3000pa3Hble 3arps3HUTENN MPOHUKAIOT B MEKKJIETHUKH JINCTAa U XBOU pac-
TEHUH B 3HAYUTEIBLHOU MeEpe yepe3 ycTbula. Jlanee OHU pacTBOPAIOTCA B BOJE, IIPO-
MUTHIBAIONICH IEJUTIOJI03HBIE 000JIOYKH KJIETOK, M Ha IMYTHU B KJIETKY BCErja BCTyIMa-
I0T B KOHTAKT C IJIa3MajaeMMoid. biiarogapst perynsTopHbIM cBOMCTBaM OnoMeMOpaH
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pacTeHHs] B 3HAYUTEIBHOM MeEpe KOHTPOJMPYIOT CBOM BOAHBIN pexuM. CTpykTypa
MeMOpaH pPacTUTENbHON KIIETKHU OINPEENSieT €€ CBONCTBA, (PU3MOJIOrMUECKYI0 aKTHUB-
HOCTh M YCTOMYHMBOCTh K cTpeccaM. BcTpoeHHbIe B MEMOpaHbl aHTUOKCUIAHTHI, Mpe-
JTOXPaHSIOT €€ OT Pa3pylICHHs] OKUCIUTEISIMUA U TIOJICPKUBAIOT ONTUMAJIBLHBIE Pery-
astopubie ynkiuu (Huxonaesckuit, 1979, 1992, 2002; Tpetwsikos, Komkun, Mak-
pyumH u ap., 2000; Bacduios, 2003). Muorue npomeinuieHHbIe Ta3bl (SO,, NO,, Cl,,
F, u ap.) oGnanaroT cBOMCTBaMU CUJIBHBIX OKUCIIUTENEH, IIOATOMY OHH, aJICOPOUPYSICH
Ha TIOBEPXHOCTU MEMOpaHbI M MPOHUKAsS Yepe3 Hee, BBI3bIBAIOT CBOOOIHO — pauKaib-
Hoe okuciienue (MnbkyH, 1971; Hukonaesckuit, 1979, 1992, 2002).

OxucnuTenpHOE pa3pylieHne OnoMeMOpaH pacTUTEIbHON KIETKH HaOII01aeT-
Csl MO/ BJIUSIHUEM MHOTHUX JIPYTHX 3KCTPEMAJIbHBIX BO3JICUCTBUI (3aCOJEHHE TOYB,
HU3KHUE U BBICOKME TEMIIEPATYPHI, TSKEIbIE METAJUIbl, aKTUBHBIE COEAUHEHUS, 3aCy-
Xa, THPEKIUHA U T.J.) U BCETJIa COMPOBOXKIACTCS YBEINICHUEM UX TPOHUIIAEMOCTH.
VYBennueHne NpOHUIIAEMOCTH KIIETOYHBIX MEMOpaH y pacTeHUI MOJ BIMSHUEM JKC-
TPEMaJIBHBIX YCIIOBUH U 3arpsi3HEHUS aTMOC(EPHOTO BO3TyXa MPUBOIAUT K OBICTPOM
noTepe BOAbI JUCThIMU (00€3BOKMBAHUIO) 32 CUET CBOOOJHON BOJABI U HAPYLIEHUIO
MHOTUX (uszuosnoro-onoxumuueckux nporeccoB (MUnbkyH, 1971; [Tonos, Herpyikas,
ITerpoBa, 1982; Huxomnaesckas, 1992; Hukonaesckuii, 2002; Bacduios, 2003; Ilo-
noBHUKOBa, 2006; Yunasena, 2006).

Conep:kaHue ¥ COCTOSTHUE BOJABI B KJIETKAX M TKAHSAX BIIUSET HA YCTOWYMBOCTD
pacTeHul K HeOJIaronpusiTHBIM (paKTopaM BHEIIHEW CpPeJlbl, T.€. ITH MOKa3aTeIH MO-
TYT BBICTYyNaTh KPUTEPUEM OILIEHKH ycToWuMBOCTH pacTeHuid (HukomnaeBckuii, 1979,
1998; ITonoBHukoBa, Bockpecenckas,, 2006).

Onaum u3 GU3HOTOTUYECKUX TAPAMETPOB COCTOSIHUS BOJBI B PACTCHUU SIBJIS-
€TCsl €€ CIIOCOOHOCTD (MJIM HECTIOCOOHOCTD) BBIXOJIUTD 3a MPEJENbl KIETKH, OpraHe-
7. JI7s KJIETKHM TakuM MapaMeTpoM CIYXKUT BOJIOYACPKUBAIOMIA CIOCOOHOCTH
(BC) (Camyunos, 1972). CiocoOHOCTh pacTeHUIl TMPOTHUBOCTOSITH 00E3BOKHBAHUIO
SIBJISICTCSI MHTETPAIBHBIM TIOKA3aTelieM aJalTHBHOTO METaboIM3Ma B yCIOBHUSX He-
JIOCTaTKa BJIard, a BOJIOYACP>KUBAIOIIAsl CIOCOOHOCTh PACTEHUH SIBJISIETCS XOPOIITUM
NoKazarejieM MX BOJAOOOMEHa U YCTOMYMBOCTH K HEONArompusTHbIM (hakTopam OK-
pyxatoieit cpensl (Jlanun, 1967; Bomxanuna, 2004). Beicokas BOoy1epKuUBaroas
CIIOCOOHOCTD SIBJISIETCA KPUTEPUEM aJaNTallMM PACTEHUM K HEOJIaronpusiTHeIM (ak-
TOpaMm, Y HEYCTOWYMBBIX BHJOB B YCJIOBHSX 3arpsA3HEHHON Cpebl MPOHUIIAEMOCTh
MEMOpaH YBEIMYMBAETCS, YTO MPUBOIAUT K OBICTPOI moTepe Boabl kieTkamu. Eciu 3a
60 MUHYT TOCJIE CpEe3aHus, JINCThS PACTCHHI TepstoT He Oomee 4-5% BObI, 3TO CBU-
JIETENIbCTBYET 00 WX BBICOKOHM BoOjoyAepkuBaromiei crocodnoctu (Jluxomar, MepI-
vk, 1996; Hukonaesckuii, 2000; HeBepoBa, Konmoroposa, 2003).

M.T'. TlonoBuukoBa u O.JI. Bockpecenckas (2006) u3ydanu U3MEHEHHUE TOKa-
3aresiell BOJAHOIO peXHMa TPABSIHHCTBIX PACTEHUH B YCIOBUSAX YpPOAHU3UPOBAHHOM
cpenbl. imu ObUIO BBIICHEHO, YTO PACTEHHS, IPOU3pACTAOLIME B TOPOJICKON cpee,
UCIIBITHIBAIOT OTPUIIATEIBLHOE BO3JEHCTBUE KOMIUIEKCA 3arps3HSIONIMX BEIIECTB, YTO
BJI€YET 3a COOOl M3MEHEHHE MX BOJHOIO peXUMa. DTO MPOSBISAETCS B CHUKEHUU
00111eli OBOJHEHHOCTH TKaHEl, B I3MEHEHUHM COOTHOIIICHUSI CBOOOHON M CBSI3aHHOM
BOJIbI B CTOPOHY yBEJIMYEHHUS COJECpKaHMs Haubojee yrnopsgoueHHBIX (OopM, 4TO B

16



CBOIO OuUepe/lb MPUBOJIUT K YMEHBIICHUIO BOJAOOTIAYM U U3MEHEHUIO HHTEHCUBHOCTH
TpaHCIUPALMU IO CPABHEHHUIO C PACTEHMSIMU SKOJIOTMYECKH YMCTHIX paiioHOB. Ho
IIpU 3TOM JJisi YCTOWUYMBBIX BUJOB PACTCHHI MO CPABHEHUIO C HEYCTOWUYMBBIMH Xa-
paKkTepHbl HU3KHE 3HAYEHMs BCEX MapaMeTpoB BOAHOrO pexuma. K npumepy, Bomo-
yAEpAKUBAIOIAas CIOCOOHOCTH JINCTHEB KiIEBEpa OEJIOro U JIyTOBOIO B 3arpsi3HEHHBIX
paiioHax cHUKaeTcs B 3-4 pasa.

CrocoOHOCTh yAepKUBATh BJIary MOXKET U3MEHSThCS B TEUCHUE BEreTaluu, a
TaK)K€ 3aBUCUT OT OHTOT€HETUYECKOro cocTosiHusi pacteHusi (Bomxanuna, 2004;
I'pomieBa, 2006; OcmanoBa, ®enopoa, 2006). Ilo manueim T.M. IloBapHULIUHOM
(2007), N.JI. bByxapunoi, T.M. Iloapuuuunoii, K.E. Benepuukosa (2007), B Teue-
HUE BereTanuu HabJ0/1aeTCs CHUKEHUE BOJOYIEPKUBAIOIIECH CIIOCOOHOCTH JTUCTHEB
JIPEBECHBIX PACTEHHI. Y CTaHOBIIEHO BO3pACTaHHUE JAHHOIO MOKAa3aTeNsl y JIEPEBHEB B
HacaxaeHnaX C33 NpPOMBIIUICHHBIX NPEANPUITHNH W MaruCTpalbHbIX NOCAJKaX, B
cpeaneM Ha 27%, 4TO CBUAETENBLCTBYET O €r0 aJantaluoHHON ponu. Haubonbieit
BOJIOY/ICP’KMBAIOIIEH CIOCOOHOCTHIO B YCIOBHUSIX ypOaHU3UPOBAHHOM cpeibl 00ia-
narT Oepe3a MOBHUCHAsl U JIMIa MEIKOJUCTHas. Bo3pactaHue BOAOYAEp>KUBAIOLICH
CIIOCOOHOCTH JIUCTHEB CHOCOOCTBYET IMOBBIIIEHUIO MX ACCUMUJISLMOHHOW aKTHUBHO-
ctu. Haumensnieit BC B ropojickux yclioBusX 00JaJaeT KaparaHa JpeBOBHIHAS.

1.2.2 AKKyMyJIMpyIOIasi ClIOCOOHOCTH pacTeHuid B ypOaHocpeae

Pe3ynprarsl uccieoBaHuN CBUAECTENBCTBYIOT O BAXKHOM POJIM JPEBECHBIX pac-
TEHUH B MPOIECCaX BBIBEJCHUS ra3000pa3HBIX MPUMECE U3 aTMOC(EPHOTO BO3AyXa.
[Ipumecu armocdepbl MOTYT BBEIBOAMTHCS U3 Bo3ayxa kak mouBoi (Ghiorse, Alexan-
der, 1976), Tak u pactutenbabpiMU dneMeHTamu (Uepabimenko, 2001).

[lepBble 3KCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS [a30M0INIOTUTENBHOW CIIOCOOHO-
CTU pAcTEHUM MOKA3aJIu, YTO MEXKY HAKOIUJICHUEM BPEIIHBIX UHTPEIUCHTOB JIUCThSI-
MU U YCTOMYMBOCTBIO CYIIECTBYET Cepbe3HOE MpoTuBOpeure. OHO BBI3BAHO TEM, YTO
BBICOKAsI CKOPOCTh MOTJIONICHHS] TEXHOTEHHBIX T'a30B MPUBOIUT K MOBPEKIECHUIO ac-
CUMWJISIHMOHHBIX OPraHoOB, U JaK€ K TMOENM pacTeHUM, K COKPAILECHUIO MU JaXKe
INpEeKpalleHuio caHuTapHor (yHkuuu. M3ydas MexaHu3M MOTJOIIEHUS aTMocdep-
HBIX 3arps3HUTENEH, YCTAHOBIIEHO, YTO B PACTEHUSX OHHM HE TOJIBKO HAKAILIMBAKOTCS
B JINCTBSIX, XBOE, HO U MOABEPratOTCsS TPAHCIOKALUK IO OPraHaM, a TaKKe yJIaJsroT-
cs B KopHH U nouBy (Yepubiienko, 1989; Uepnsimenko, 2001).

Bonbiiasg yacte ra3oB HpoHHMKaeT B JUCT uepe3 ycrbuna (HuxomaeBckui,
1979), ocobeHHO, €Cli MTOBEPXHOCTh PACTCHHS CyXas, TO3TOMY OT CTEIEHH aHaToO-
MUYECKOTO CTPOECHUS JIUCTA U CTEIIEHU OTKPBITUSl YCTHUIl 3aBUCUT CKOPOCTh MOTJIO-
IIEHUS BpEIHBIX Ta30B. Eciu MOBEpXHOCTh pacTeHUsi BiaXkHasi, TO ra3oBasi CMECh
pacTtBopsieTcst Ha ero nosepxHoct (Hukonmaesckuit, Llonukosa, 1973).

HakomuieHue BpeIHBIX HWHIPEIUEHTOB B JPEBECHBIX PACTEHUSIX 3aBUCUT OT
KOHLEHTpAIMKU 3arpsi3HUTENe U BpeMeHU AecTBU. B GOJIBIIMHCTBE ClyyaeB CKO-
POCTh TIOTJIOIIEHHUS Ta30B U HAKOIUICHUS! BPEHBIX MHTPEIUCHTOB B JIUCTHSIX U XBOE
00paTHO MPOMOPIMOHATIFHA UHTEHCUBHOCTU razooOMena (MnbkyH, 1978; Kynarus,
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1980; Hukomaesckuii, 1979), mosToMy HanOOJBIIEH Ta30MOTIOTUTEIHLHON CIIOCO0-
HOCTBIO B ClIy4yae pa3oBOIo JEHCTBHUSA ra30oB 001aJa0T HEyCTONYMBBIE BUIBL. B ciy-
4yae MOCTOSIHHOTO JCHCTBUSI MOBBIIICHHBIX KOHIEHTPALMK aTMOC(EpHBIX 3arps3Hu-
TeJel Y HEYCTOMYUBBIX BUIOB IIPOUCXOIUT OBICTPOE HAKOILJIEHHE TOKCUKAHTOB B JIH-
CTBSIX JI0 JIETAIbHBIX /103, 3aT€M MOBPEXKIeHUE U TUOeNb JucTheB (UepHbimenko, 2001).
ITo manuem H.II. Kpacuuckoro (1950), mo 3Toit npudmrHe y TOMOJS Oab3aMHUECKOTO
3a BEreTaluo MOXeT IPOUCXOIMTh MHOTOKpATHAsl CMEHA JIMCTHEB, 10 5-6 pas.

Hazemnbie opranbl pacTeHHI aKTUBHO PEarupyroT Ha MOBBIIEHUE KOHIICHTPA-
[IUU XUMUYECKUX 3JIEMEHTOB B MOYBE, HAKAIUIMBAs MX BBILIE YPOBHS, HEOOXOAUMOTO
JUTSE HOPMAJIBHOTO pocTa U pa3BuTHs pacrenuid (Aylmore, Karin, Quirk, 1967). Pac-
TEHHUs MOTYT YCBaWBaTh M BOBJICKATh B META0OJIU3M JBYOKHCH CEPbI, OKHCIBI a30Ta,
aMMUaK, aKKyMYJIHPYSl UX JHUCThsIMU MOoA00HO yriekuciaomy rasy (ITomos, Herpym-
kas, [lerpoBa, 1982; Cepreiiuuk, 1994).

[TornorurenbHasi CnOCOOHOCTh HACAXKJICHUI 3aBUCHUT OT COCTaBa MOPOJ, MOJI-
HOTBI, OOHUTETA, BO3PACTa, ACCUMWISIIIMOHHON MOBEPXHOCTU KPOH JIE€PEBHEB, JJIH-
tenpHOocTH Beretanuu (Ilomos, Herpyukas, Ilerpora, 1980; Cmut, 1985; TapabpuH,
Konnpartiok, 1986; Uepnsienko, 2001; Sporek, 1995). JIpeBecHbie pactenus: obmna-
Jar0T HauOoIbIIEH MOrJIoTUTENbHOM ciocoOHOCThIO (Hukonaesckuit, 1979). Ee 3Ha-
YEHHs] CHI)KAIOTCSL B PSALy — COpPHBIE TPaBbl, I[BETOUYHbIE PACTEHHS M T'a30HHBIC Tpa-
Bbl. JIaHHBIN TOKa3aTenb y IPEBECHBIX MOPOJ MPHUHATH 32 1, TO y COPHBIX TpaB OHA
coctaBysiet — 0,62, y uBetounsix — 0,5, y razonasix TpaB — 0,4 (UepHsbimenko, 2001).

[Tbutb — pa3nuyHbIE O MPOUCXOXKICHUIO, pa3MepaM U XUMUYECKUM CBONCTBaM
YaCTHIIbI, KOTOPbIE MOCTYNAIOT B BO3/IyX B PE3YJIbTATE€ €CTECTBEHHBIX M TEXHOJOTHUYE-
CKUX nporeccoB. OcaxkieHre NbUTM Ha JINCThSI PACTEHUIN C OJJTHOM CTOPOHBI, IPUBOJUT K
OYUIIIEHUIO BO3/yXa, C IPYTOi CTOPOHBI — OKA3bIBAET HETraTUBHOE (PU3MUECKOE, a 3a4ac-
TYIO U XUMHUYECKoe Bo3zielcTBre Ha pacteHus (Kasenenosa, Keenep, 2006).

ExxenneBHO B Mupe BbIOpackiBaeTcs B armochepy nmpumepro 200-250 muH. T.
IBUIH, TIOATOMY €€ OCaXJECHUE SBJISIETCS Ba’KHBIM MCTOYHUKOM IMOCTYIJICHUS TEXHO-
TE€HHBIX BEHIECTB Ha 3€MHYIO MOBEPXHOCTh U MOXKET B JCCATKHU pa3 MPEBbIIIATH MO-
CTYIUICHUE DJIEMEHTOB C aTMOC(EPHBIMHU OcaJKaMu. ITO Haubojee XapaKTEpHO IS
TaKUX DJIEMEHTOB KaK JKEJIEe30, AIIOMUHHUMN, KPEMHUM, KaJblUid, MATHUW, KaJIUW, TA-
xenble MeTasuibl. [locTyrenne OONMbIIMX KOJMYECTB a30Ta C MbUIBIO MPOUCXOIUT
JUIIL BOJIU3HW UCTOYHHUKOB a3oTcoaepxaniei neut (M3pasis, 1984).

3HAUUTEIBHON CMOCOOHOCTHIO K YJIABIMBAHUIO a3pO30JIeM U MbUIM 00JIaJar0T
BsA3, IICNKOBHIIA, psiOWHA, cupeHb, Oy3uHa. Hawmydmive mpiie3anuTHeie (yHKIANA
XapaKTEpHBI IS BA3a U cUpeHU. KpOHBI ejieii Ha OJHOM TeKTape HaCaKJICHUM 3a-
TEP>KUBAIOT B Tof A0 32 T MBUIM, COCHBI — 10 36, nyba — m0 56, Oyka — 10 63 T, B
cpeaHeM xBoHbIe Topoabl — 40, a muctBeHHbIe — 0K0J10 100 T. B TeueHue Bereranu-
OHHOT'O MEPUOJIa JIEPEBbsl YMEHBIIAIOT 3aMbUICHHOCTh BO3yxa Ha 42%, B Oe31uCT-
BeHHBIN nepuoj — Ha 37%. CoriiacHO mpaBuWiiaM O3elieHeHus1 B paauyce 10 500 m
OT UCTOYHMKA 3arpsi3HEHUS PEKOMEHIYIOTCS MOCAJKH Ta30yCTOMYMBBIX MHOPOJ, a
UMEHHO Tomnojed kaHajckoro (Populus deltoids Marsh.) u 6anb3aMUuecKoro, JUIIbI
MEJIKOJIMCTHOM, KJI€HA SICEHENMCTHOr0, UBbI 0enoil (Salix alba L.), Oy3uHbl KpacHOU
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(Sambucus racemosa L.), xumonoctu (Lonicera L.) (Mamuuckuii, 1973; ['opbaToB-
ckuit, Pei0anbckmii, 2003).

Jlaxxe 3UMOM IE€pEBbsl CHUKAIOT 3aMbUICHHOCTh BO3AYyXa MpUMEpHO Ha 37% 1o
CPaBHEHHIO C OTKPBITHIM MPOCTPAHCTBOM. D(DPEKTUBHBI B 3TOM OTHOIICHUU MHOTHE
KyctapHuku — Ku3uibHUK (Cotoneaster Medik.), 6osipeiiauk (Crataegus L.), po3a
MopmuHUcTas (Rosa rugosa Thunb.), xanuna ['oppoBuna (Viburnum lantana L.).
WccnenoBanus mokasaiu, 4To B 3UMHHI MEPHOJI B JIECHBIX MAacCHBaX 3alOBEIHUKA
«CTonOBI», MPOU3paCTAIONINX B 30HE KOHTAKTa C TOPOJICKUMU JIECAMU, aKKyMYJIUPY-
€TCsl KOJIMYECTBO MbUIM, 3HAYUTENIBHO MpEeBbIIIatonee (OHOBBINA YPOBEHb OTKPHITOIO
npoctpanctBa (Ckpunaibumkona, 1992).

KonudecTBo ymaBnuBaeMoil MbUTH 3aBUCUT OT MHOTHX (DAKTOPOB: BBICOTHI U
TUIOTHOCTH TIOCAJIKU, BUJIOBOTO COCTaBa, MOPGOJIOTHH JUCTHEB U MX (PU3UOIOTHYE-
CKOI'0 COCTOSIHUSI, METEOPOJIOTUUECKUX YCIOBUH, a TAKKE XapaKTEPUCTUK CaMOIl IbI-
mu. Ha mepoxoBaThiX, OMYIIEHHBIX WM BBIACISIIONIAX CMOJIMCTBIC BEIIECTBA JIUCTh-
SIX TIBUTM 3aJIepKUBAETCs OOJIbIle, YEM Ha TIIaJIKUX. MelKue JUCThbsl OOBIYHO JyYllle
OCaXJAKOT YaCTHULIBI ITBUIK, YeM KpyIHbIE. B 1ieHTpe kpoHbl ocaxknaercs 10 30% Bcex
YacTHI] IO CPABHEHUIO C ee nepudepuitHoi yactbto. MakcumanbHbId 3PHEKT mblie-
OUMILICHUS] PACTUTEIHHOCTBIO JOCTUTACTCS MPHU MOMOIIU HMCKYCCTBEHHBIX Hacaxe-
Hud mupuHoit 10-30 m (Kpacunckuit, 1939; UnbkyH, 1971; Hukomnaesckuii, 1989;
borosasi, Teogoponckuii, 1990; YUepubiienko, 1996; 3aiiueB, Muxainyu, 2001;
Uepnbimenko, 2001; Heeposa, 2002; Hesepora, Konmoroposa, 2003; byxapuna,
[ToBapuununa; Begepuukos, 2007).

H.B. Tlomzopos (1967), I'M. Unbkyn (1978), M. JlonueBa-boneBa (1996),
O.B. Yepnbimenko (2001), L.S. Dochinger (1980), J. Supuka (1997) uzyuas nbuie-
yAEPKUBAIOIIYIO CTIOCOOHOCTh PACTEHUM, YCTAHOBUIIU, YTO JIUCThSI JPEBECHBIX pac-
TeHUu 3anepxkuBatoT 20-40% BaJOBOro KOJIMYECTBA BBINAJAIOMICH IMBUIM, YTO CO-
craBiser 1,2-3,2 r/M° JHCTOBO noBepxHocTu. HauOounbiiet neuie@uibTpyroniei
cnocoOHoCThIO, 0 manHbkiM H.B. Tlomsoposa (1967), o6mamaer Oepeza moBucCIas.
Y CTaHOBIEHO, UTO HMIMPOKOJMCTBEHHBIE MOPOJbI B Tropoje ocaxnator a0 30% wu
xBoMHbIe 10 42% BrimaBuied neutu (Dochinger, 1980). Ee xonuuecTBo, ocenaroniee
Ha JPEeBECHbIE pacTeHus, cocTapisieT 3,93-9,89 /M (Supuka, 1997). Takum o6pazom,
JIeC MOJKET aKKyMyJIHpoBaTh 10 330 Kr/ra B rof, T. €. 2,73 I/M” JHCTOBOI MOBEPXHO-
CTH, TIpU 00111eM BbITIajieHnu nbuih paBHO# 1187 kr/ra (Volny, Kapounek, 1985). T'o-
POJICKME HACAXKICHUS IIUPUHON 5 M, MPUMBIKAIOIINE HEMOCPEICTBEHHO K aBTOMAaru-
cTpaisiM, 3anepxuBatoT 40-45% BrinagarolMX MbUIEBBIX YaCTHII, a MPU MIUPUHE 25
M — 10 70% ([donueBa-bonena, 1996).

[Tbuth M caxka, OCemarome Ha JIMCThS, IEMCTBYIOT KaK SKpaH, CHUKAIOIINN OC-
BEIIEHHOCTh M JIOCTYN (POTOCHHTETUYECKUA aKTUBHOM pajvallid, yCHIUBAIOUIUN TO-
[JIOLIEHHUE TEIJIOBOM pajuallid U HarpeB JIMCTA. 3albUICHHOCTh BO3/JyXa HApyLIaeT
paboTy yCTHBUYHOTO ammapara pacTeHui. B pe3ynpTaTe mpoIyKTUBHOCTH (JOTOCHHTE-
3a pacTeHUil CHWKaeTcs npuoau3uTesbHo Ha 20-25%. BnusHue 3arpsa3HEHHOr0 BO3-
JyXa Ha pacTeHUE MPOUCXOJUT KaK IMyTeM MPsIMOTO BO3ACHCTBUS T'a30B HA aCCUMHU-
nsuroHHbId anmnapat (Hukomaesckuii, 1979), Tak u myTeéM KOCBEHHOTO BO3EHCTBUS
yepes nouBy (MBanosa, E¢ppemona, 2008).
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[TbuTh MOXET OCcenaTh Ha BCEM JPEBECHOM pacTeHUU. | UrpocKommyeckast mblib
Croco0OHa «BBICACHIBATHY W3 JIUCTHEB BOY UYEpe3 AIUIACPMHUC U TaKUM OO0pa3oM To-
HWKaTh CTETICHb THIPATAIIMH [IUTOILIA3Mbl, HECOOXOIUMYIO JIJIs1 HOPMAJILHOTO OOMEHa
BEIIECTB, YTO B PsIJIe COydaeB MPUBOIAUT K YCBHIXaHHIO JIUCTheB. [IblIb, comeprkamas
U3BECTh, KaK, HAIIPUMEpP, BHIOPOCHI LIEMEHTHBIX 3aBOJIOB, 00pa3yeT ¢ BOJOH Ha Io-
BEPXHOCTU PACTEHUMN TBEPIYI0 KOPKY, KOTOpasi 3aKpbIBAaeT MOPhI U HApylIaeT ra3o-
0o0OMeH, HEOOXOUMBI /111 HOPMAJIBHOT'O MUTAHUS PACTEHUI U Tpolecca poTocuHTe-
3a (Uepnsbimenko, 2001).

OceBiue Ha JMCThIX U NoOerax MbIJIEBUIHBIE YaCTHIIBI OMAJAIOT MpHU KoJieOa-
HUU, CIyBAIOTCS BETPOM WJIM CMBIBAIOTCS ocagkamu. KoamdecTBo ynmansieMbIX Yac-
THUI[ YMEHBIIIAETCS C TMOBBIIICHUEM IIEPOXOBATOCTH, TOPPUPOBAHHOCTH WM OyTpu-
CTOCTH JIMCTOBOM TiacTHHKU. OcCeBIIME HAa HUX YAaCTUIBI OOBIYHO YIEPKUBAIOTCA
IIPOYHO ¥ TIOJTHOCTHIO, HE CMBIBASICh CAMBIM MPOIODKUTEIBHBIM JoXKIeM. C JINCTHEB,
UMEIONINX POBHYIO TJSHIIEBUTYIO MOBEPXHOCTh, OHU JieTko yaamstorcs (MmbkyH,
1978). Takum 00pa3oM, MOYBA U PACTEHUS SIBJISIOTCSI OCHOBHBIMU HAKOIUTEISIMU 3a-
rpsizusitoiux Beects (M3pasns, 1984; Gennendepr, 1997).

KonudecTBo yaepKMBaeMbIX Ha JIMCTHSIX TBEPABIX YaCTHUIl BEChbMa M3MECHUHBO
BO BPEMEHH, OCOOCHHO B MEPHOJ BbIMaaeHUs ocaakoB. JloxaeBas BoAa HE MOJHO-
CTHIO CMBIBAET OCEBIIME HA JHUCThS MbLJIEBUIHBIE YACTHUIIbI, PACTBOPSIET COJIM U CIIO-
coOCTBYET UX MPOHUKHOBEHUIO BO BHYTpeHHUe TKauu (UnbkyH, 1978).

Cpenu epeBbeB U KYCTapPHUKOB BBIJCISIIOT TPU TPYIIIbI BUAOB 110 UHTEHCHUB-
HOCTH TbUICYICPKAHMUS.

1. C MakcHManbHO MbIIeQHIBTPYIOMIEH CIIOCOGHOCTBIO (5 I/M): SCeHb MyIIIH-
ctoiii (Fraxinus pubescens Marsh.), knen ['manana (Acer Ginnala Maxim.),
TOTIONIb YEPHBIN, TOMOJb Oalb3aMUYECKUN, BA3 MEepUCTO-BeTBUCTHIN (Ulmus
pinnato-ramosa Diech.), nox cepebpuctsiii (Elaeagnus argentea Pursh.), qy-
Oymauk BeHWuHbI (Philadelphus coronarius L.), cMOpOAMHA 30J0TUCTast
(Ribes aureum Pursh.), s6nonst ciuBonuctHas (Malus prunifolia (Willd.) Bo-
rekh.), si650Hs siroHas, pssOuHa oObikHOBeHHAs (Sorbus aucuparia L.), rpyiia
yccypuiickast (Pyrus ussuriensis Maxim.), 6epe3a 6opogaByaTasi, Jiumna MeJIKo-
JHUCTHAsA, pPO3a MOPITMHHUCTAS.

2. Co cpexHeil mpuIeUIBTPYIOMEil CIOCOGHOCTBIO (10 2 T/M°): KIIEH OCTPOIIHCT-
Hblil (Acer platanoides L.), BSI3 TIankui, KJIeH SICEHEIUCTHBIM, CHEKHOSATO/-
HUK Oenbiit (Symphoricarpos albus L.), Oy3una uepHas (Sambucus racemosa
L.), kaparana ApeBOBUIHAS.

3. C MUHHMAanbHON (GUIBTPYOMmEH crocobHOCThI0 (10 0,5 T/M°): KamTaH KOH-
Ckuii OOBIKHOBEHHBIN (Aesculus hippocastanum L.), cupeHb OOBIKHOBEHHAas
(Syringa vulgaris L.).

Bricokas aacopOupyromas crmocoOHOCTh KYCTapHHKOB CBSI3aHAa C TEM, YTO
HAMOOJbITIEe KOTMYECTBO MBUTH BhITIAaeT IMEHHO Ha BHICOTE KyCTapHUKOB, 10 1-1,5
M. CaMbIMH Ba)XHBIMH KPUTEPUSIMH OIICHKH MBUICPIIBTPYIONIEH CITOCOOHOCTH pac-
TEHUU SBJISIOTCS MOP(OJIOTHYECKUE XapaKTEePUCTUKH JTUCThEB, UX OMoMacca, pu3no-
JIOTUYECKOE COCTOSIHUE JINCTA, pacnojioxkeHue auctbeB (YepHsbimenko, 2001).
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lNazon Takke 00JialaeT MBUICOCAXKTAIOUIMMHA CBOMCTBAMH U TOATOMY B IO-
CJIeTHee BpPEeMs B TIPAKTUKE O3EJICHCHUS 10T HETO MPUHATO OTBOIUTH 110 60% Oaro-
yCTpauBaeMoil Tepputopuu. B xapkuil n1eHb HaJ HarpeTbiM acanbTOM U pacKajeH-
HBIMU JKEJIE3HBIMU KPBIIIAaMU JIOMOB 00pa3ylOTCsl BOCXOSIIME TOTOKU TEIIOr0 BO3-
nyXa, TOJHUMAIOIINE MEJIbUalIliie YacCTHUIIbI MMbLIH, KOTOPBIE JJOJITO JIEPHKATCS B BO3-
nayxe. A HaJl MapKOM BO3HUKAIOT HUCXOMSIINE MOTOKU BO3/1yXa, YBJICKAIOIIHUE MbUTh U
ocaxaarone ee Ha JaucThbiax (Mammuuckuit, 1973; Mamunckuii, 3anoruna, 1978;
JIynu, 1979; Ozenenenue...,1987; Mamunckuii, 1996; Heseposa, 2002; Hesepona,
Konmoroposa, 2003).

Ha akkymymnsiimoHHYI0 CHOCOOHOCTH BIUSET COJEPKAHUE B OKPYKAIOMICH
cpene OMOTEHHBIX M 30JIbHBIX dJeMeHTOB. Js huromaccel, popmMupyromeics B yc-
JIOBUSIX TEXHOTEHHOI'O 3arpsi3HEHUs, XapaKTEPHO UX BbICOKOE HakoruieHue (besens,
Bonbiakos, Bopob6eituuk, 1994; Kopuiukos, 1994; Crenens, Konosckuii, Kanauena,
1996; Illuxosa, 1997; bezens, Kyiikosa, [lozonoruna, 1998; I'mnuarymnun, Kyia-
ruH, Karapmanos, 1998; Yepusimenko, 2001; Hrdlicka, Kula, 1998; Wyttenbach,
Tobler, 2000). ITo nanusim JI.M. KaBenenooit (2006), y MIUPOKOTUCTBEHHBIX JIpe-
BECHBIX TOPOJI B MPOCTPAHCTBE ypOOCPEAbl MPOSBISICTCS TEHICHIMS K CHUXEHHUIO
YPOBHS 30JIbHOCTH JIUCTHEB (KJIEH OCTPOJMCTHBIN, Ty0 uepenrdyarsiid, JUmna cepie-
BuaHas). HanpoTus, y Oepe3bl MOBUCIION U BsA3a MEIKOIUCTHOTO 30JbHOCTh JTUCTHEB
BO3pacTaeT. Y KJeHa SICEHEJIUCTHOTO U SICEHS JIAHIIETHOTO HAOII0AAIOCH MOBBIIICHHE
ATOr0 IMOKa3aTelsl, Kak B pallOHaX C MOBBIINICHHBIM YPOBHEM 3arpsi3HEHHUs], TaK U B
MPUTOPOAHBIX HACAKICHUSIX.

Bonpiryto onacHOCTh 17151 paCTeHUIA MPEACTABIIACT aICOPOIUS TSKEIBIX METal-
JIOB, OCOOEHHO TaKMX KaK — CBUHEII, IIMHK, KOOAIbT, Me/b, HUKENb. [Ipu aTOM JTydiiu-
MU a7ICOPOCHTaMU SIBJISTFOTCSI JIMIAHHUKA U MXH, 3aT€M CIIEAYIOT TPABSIHUCTHIC pacTe-
HUSl, XBOIHBIE U IIMPOKOJIUCTBEHHBIE 1€PEBbA U KycTapHuku (Makyiienko, 2006).

3aKOHOMEPHOCTH HAKOIUICHUSI TSDKEJIBIX METANIOB PACTEHUSIMU U3y4alud MHO-
rue aBTopbl: O.A. CokonoB, B.A. UepnuxoB (1999); P.N. Bunokyposa (2003);
A.A. Kymnarun, FO.A. IllarueBa (2005); T.B. XyiikoBa, B.C. besenb (2006);
M.E. Makymienko (2006); K.E. Benepuuxos (2008).

Y cTaHOBIIEHO, YTO OMOAKKYMYJIAIIMOHHBIE CBOMCTBA JAPEBECHBIX PACTEHUM BH-
nocnenuduunsl. ITo nanasiM K.E. Benepuukosa (2008), B mpOMBIIIJIEHHON 30HE B
ACCUMWJISIIMOHHOM aIllapaTe Kaparanbl JAPEBOBHIHOM M €l KOJ4el (B HIOHE),
KJICHA SICEHENMCTHOTO U SI0JIOHM SITOJIHOM (B KOHIIE BET€TallMOHHOTO MEPUO/Ia), JTUIIbI
MEJIKOJIMCTHOM (B MIOHE U CEHTSIOpE) BBISABICHBI H30BITOYHBIC KOHIIEHTPAIMH [IUHKA,
MeJM, CBHHIIA, MOHO/IEHA, KaJMUsI U XpOMa, a B MAruCTPaJIbHBIX HACAKICHUSIX —
HUKEIs, KaaMus, xpoma. st OMOTeHHBIX AJIEMEHTOB (IIMHK, ME/b, MapraHel] U Mo-
A1OJIeH) YCTaHOBJIEHBI BBICOKME 3HaueHUs Kod(dduimeHTa OMoJIorunaeckoro morio-
HICHUSI.

Uccnenosanus M.E. Makymienko (2006) cBUIETENLCTBYIOT O TOM, YTO B HaH-
Oomee 3arps3HEHHBIX pallOHaX TOPOJia COMEPIKaHUE IMMHKA B JIUCTHhSIX U XBOE JTOCTH-
raet 100 mr/r cyxoit macchl, Menu — 10 Mr/r. CBuHel ObLT1 0OHApY>KEH B TPABOCTOE U
mumaiaukax (3,5 mr/r). U3 u3yyeHHbIX BUIOB J€PEBHEB HAaUMEHEE YCTOMYMBBIM K
3arpsA3HEHUIO TSHKEJIBIMUA METaUIaMu OKa3aJics TOMOJIb, MPU 3TOM BBISICHWIOCH, YTO
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€ro MUTMEHTHBIM ammapaT HaumOoJee IMOABEPKEH BO3JIEHCTBUIO aTMOC(hEpHBIX 3a-
IPSI3HUTEIICH.

T.B. XKyiikoBa u B.C. bezens (2006) n3yyanu BBIHOC XUMUYECKHUX 3JIEMEHTOB
(uTOMaccoil TPaBSIHUCTBIX PACTUTENBHBIX cO00IEecTB. IMH yCTaHOBIEHO, YTO KOH-
LEHTpALMs METAJIOB B HA/JI3€MHBIX OPraHax pacTeHUH, KaK MPaBUiIO, MEHbIIIE, YEM B
KOpHEBOI cucteme. J[aHHOE sIBIIEHHE CBUAETEIHCTBYET O TOM, YTO MOCTYHAIOIIUE B
KOPHH 3JIEMEHTBl MOTYT MPOYHO (DUKCUPOBATHCS TKAHSIMHU U HE MOJHOCTHIO TPaHC-
dbopMHpOBaTH B HAA3EMHBIE OpraHbl. DTH OTPAHWYMBAIOIINE MPOLECCH Hauboiee
BBIPKEHBI MPU HAKOIJICHUM CBUHIA B HAJ3E€MHBIX OpraHax MOJEBULIBI TOHKOMN
(Agrostis tenuis Sibtb.), menu — y 6enpennia kamuenomku (Pimpinella saxifrage L.),
IIUHKA — Y MaH)XEeTKU 0O0bIKHOBeHHOMU (Alchemilla vulgaris L.), xkorna Bo3pacraromue
YPOBHHM METajllla B KOPHSAX HE BEAYT K MPOMOPLIHUOHATHHOMY MOBBIIICHUIO UX KOH-
LEHTPALMK B BEr€TATUBHBIX HA3€MHBIX OpraHax pacTeHUMU.

Takum 00pazoM, MOYKHO 3aKJIIOUUTh, YTO TOPOJACKAs Cpella XapaKTepusyercs
KOMIIJIEKCHBIM BO3JIEHCTBHEM II€JIOT0 Psifa HErAaTUBHBIX MPUPOIHBIX U aHTPOIIOI€H-
HBIX (DAKTOPOB HA PACTUTENbHBIA Opranu3M. bosblloe 3HaueHue s afjanTaiuu pac-
TEHU! K YCIIOBUAM ypOaHOCpEIbl UMEIOT UX OMOJIOrMYecKrue 0COOEHHOCTH. Pu3no-
J0Tr0-OMOXMMHUYECKasi YCTOMYMBOCTh OIPEACNAECTCS WHIWBHUIYaIbHBIMH OCOOEHHO-
CTSIMH METa0OJIM3Ma PAaCTEHUM, CKOPOCThIO MPOTEKAHUSI OMOXMMHUYECKUX PEaKIIHil,
CIIOCOOHOCTBIO AKKYMYJIMPOBAaTh M yTHIM3UPOBATH SIOBUTHIE BemiecTBa (ApTramo-
HOB, 1986; Huxonaesckuii, 1999; Ansowimera, 2006).

1.2.3 OcobennocTu (OpMHUPOBAHNS BEreTATUBHBIX U FT€eHEPATHBHBIX OPraHOB
Y pacTeHuii, MPON3PaCcTAINIIUX B YCJIOBUAX YPOaHOCPETbI

PacreHne npencraBisieT UENOCTHBI OpraHu3M, peCypchl KOTOPOIO pacupene-
JSIFOTCST MEXKIY MpOLeccaMy PEeNpOAYKIMH U TOAAepKaHHEM COOCTBEHHOTO OHTOTe-
He3a (IImanka, 1981). Ero poct u pa3BuTHE peryaupyercs BHEIIHUMU U BHYTPEHHU-
MU (akTopamu, oOecreurBasi AOCTUKEHUE YCTOMYMBOCTH B OHTO- U (pUIIOTEHE3e
(Kupuuenko, 1984). Pa3nuuHble BHUIBI peaiu3ylOT CBOM aJlalITUBHBIE CTPATEIrHH,
IPUEMYIIECTBEHHO pa3BUBasi BEreTaTUBHbBIC, TUOO reHepaTUBHBIE CTPYKTYPHI B 3aBU-
CUMOCTH OT YpPOBHS 3KoJiorHMueckoro crpecca (YcmanoB, MapTeiHOBa, YcMaHOBa U
ap., 1991; Yemanos, UnbsicoB, HaymoBa, 1995). B ycinoBusx TexHoreHesa pacTeHus,
KaK MPaBUJIO, CHUKAIOT MPOAYKTUBHOCTb, YTO BBIPAXKAETCS B CHHXKCHUU MPUPOCTA,
YMEHBILICHUU Pa3MEpPOB MbUIbIbI, YXYAIICHUH €€ CBOMCTB, CHUKEHUM IUIOJIOHOIIIE-
Hus (cemsiHomIeHMs ) U kKadecTBa cemsiH (KaBenenona, 2006; Wolters, Martens, 1987).

MakcuMallbHOE 3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl MPOMBILUIEHHOCTBIO, aBTO-
TPAHCIIOPTOM MPHUXOAUTCS HA JIETHUE MECSILIbI, MIOHb — UIOJb, IO3TOMY HauOOJIbIIee
U3MEHEHUE T'€HEPATUBHBIX OPraHOB MPOUCXOAUT Y TPABSHUCTBIX PACTEHUM, B CBSA3U
CO CpOKaMM LBETEHHUA. J[peBeCHbIE ke pacTeHMs, KaK MPaBUJIO, LIBETYT B BECECHHHE
MecsIIbl (anpesb, Mail) — BECHOM — B HayaJie JIeTa, UTO SBJISIETCS MPUCTIOCOOTICHUEM K
OMbBUJICHUIO BETPOM U CIIYKUT IIPeaanTallMOHHBIM MIPU3HAKOM B YCIOBHSIX 3arps3He-
HUS CPEJibl.
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3arpsi3HstonMe BeuecTsa B KoHueHTpanusax oomuee 1 ITJIK BbI3bIBAIOT y pacrte-
HUW yMEHBIIIEHHE JTUHEWMHOT0 pocTa M0OEroB, KOJUYECTBA U Pa3MEPOB aCCUMUIISIIU-
OHHBIX OPTraHOB, YCKOPEHHUE YChIXaHUS HIKHHMX MOOETOB y JIPEBECHBIX PACTCHUU B
HACaXJIEHUSIX, COKpAIlCHUE MPOJOJKUTEILHOCTH >KU3HU JIEPEBHEB M KYCTapPHUKOB
(boptun, Hecnep, Dunepnsiin, 1981; Mennunr, ®enep, 1985; bensera, Hukonaes-
ckuii, 1989; I'etko, 1989).

A.b. CaBunoBbsiM, M.A. Conomenko (2002) Ha npuMepe MOJ0POKHUKA OOJTb-
moro (Plantago major L.) ObUIO MOKa3aHO, YTO C YBEJIMYCHHUEM HWHTEHCHUBHOCTHU
JBUKEHUS aBTOMOOWJIBHOTO TOTOKa, y PACTEHMA B MAaruCTPajbHBIX IOCAIKaX
YMEHBIIIAIOTCA Pa3MEPhI JTUCTOBBIX IUIACTUHOK, KOJUYECTBO JIUCTHEB, YUCIO T€HEpa-
TUBHBIX MTOOETOB.

[To manabpiM E.A. Ansa6simesoit (2006), oOHapy>KEHO CHUKEHHE BBICOTHI pac-
TEHU! MOJAOPOKHHUKA OOJIBIIOTO, MPOU3PACTAOIINX B pailOHAX C MHTEHCHUBHOW TEX-
HOTEHHOU Harpy3Kkoi, Ha MPOTSHKEHUU MPETreHEePATUBHOTO U T'€HEPATHUBHOTO MEPHO-
JIOB OHTOT'€HE3a.

PesynbTathl uccnenoanuii O.B. Ky3nenosoit (2008) mo3Bost0T caenaTh clie-
JYIOIME BBIBOJbI: TOMOTEHHBIE (HaKTOPHI (YBJIAXKHEHHUE, OCBEIICHHOCTh, IOYBEHHOE
00raTcTBO) CyIIECTBEHHO BIIMSIOT HA Pa3BUTHE BHYTPUBUIOBBIX OCOOCHHOCTEH MSIT-
auka y3koiauctHoro (Poa angustifolia L.) B pa3nmuyHbIX [eHONOMYJANMAX. Beicokue
MIOKA3aTeNM pa3BUTHUSl BET€TATUBHBIX U T€HEPATUBHBIX TOOETOB HA MOHUTOPUHTOBBIX
ydacTkax boTanumdeckoro cajga v OHMOIe€OLEHOJIOTMYECKOr0 CTalMoHapa TOBOPST O
MIOJIOKUTEIIBHBIX IKOJIOTO-IIEHOTUYECKUX YCIOBUSAX, JOCTATOUYHBIX JJIA OJaromnpusT-
HOTO CYIIECTBOBAHMS M3yyaeMoro Buja. Ha cTenHol uenuHe BIUSHUE JIUMUTUPYIO-
muX (GaKTOPOB CHUKAET MOPOT BETETAaTUBHOTO pa3BUTHs moOeros. [loBeimeHHOE CO-
JIep>)KaHrue KOJIOCKOB B COIIBETHSIX TEHEPATUBHBIX MOOEroB Ha 3TOM ydYacTke, Oe3yc-
JIOBHO, CBUJETENBCTBYET O MPEOOJIaJaHd CEMEHHOIO BO30OHOBIJICHMS HAJl BereTa-
THUBHBIM.

dopMUpOBaHUE U CTPYKTYPHBIE OCOOCHHOCTH TBUIBIICBBIX 3€PEH U3ydau Psij
yuenbix (Oparman, 1956; Cyposa, 1975; KynpusinoBa, Anemuna, 1978; Ilaymesa,
1980; Hoxkc, 1985). KadecTBO mHbUIBIIEI OLICHUBACTCS TAaKUMHM I1OKA3aTEIsIMHM KakK
AKU3HECTIOCOOHOCTH (CIOCOOHOCTh MY>KCKOIO0 TaMeTO(PUTa K pOCTy Ha TKaHSIX MECTH-
Ka) U OIUIOAOTBOpsomIas crmocoOHocTh (depTunbHocTh) (KaBenenora, 2006). Hau-
0oJiee BHICOK MPOLEHT (PepTUILHOCTH B pacKpbiBIIeMcs IBeTKe ((ha3a Hayalsia 1BeTe-
HUS1), IBUIBHUKA KOTOPOr0 Hayaiu MbUIHTh. [lokazaTensiMu KayecTBa MbUIbLIBI SBJIS-
I0TCSI COJIEpKaHKMe Kpaxmasa, aKTUBHOCTh MEPOKCUAA3bl U JETUAPOreHas B IMbUIbLIE-
BOM 3€pHE, CIIOCOOHOCTh OKpamuBatbes anerokapmMuuoM (Ilaymesa, 1980).

3arpsi3HeHHE BO3/lyXa MOKET BBI3BaTh MOJIaBIIEHUE TMpoliecca (popMupoBaHus
IBUTBIIBI, CHUKEHHUE TIEPEHOCA U KM3HECTTOCOOHOCTH TMBUIBIIBI, a TAKXKE CHIKEHUE €€
npopacTaHusi, UHIMOMpPOBaTh IMpopacTaHue mNbuibLieBBIX TpyOok (Llkapner, 1974;
Yacrtokonenko, bonaaps, Cypxukos u 1p., 1991; @enopkos, 1992; Tapbaea, Jlago-
HOBa, 1994; demopxos, 1995; Tapbaera, 1998; denopkos, 1999; Wolters, Martens,
1978; Hjelmroos, 2000). CHmxeHre pocTa NbUIbLEBOW TPYOKM HPOUCXOIUT MpPHU
CHIKEHUM aKTUBHOCTH MHBEPTA3bl, 4 CHIDKCHUE aKTUBHOCTH aMHJIa3bl CBUJETEILCT-
BYET O MOJABJICHUU MOOWJIM3AIMU Kpaxmaya U, COOTBETCTBEHHO YIieBOAOB, B MPO-
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LECCe MPOpacTaHus MbUIbLIEBBIX 3epeH. [Ibuiblla pacTeHuil U3 3arpsi3HEHHBIX y4acT-
KOB XapakTepusyercs 0oyiee HU3KOM aKTUBHOCTBIO KUCION (hocdaTasbl, 4TO MPUBO-
IUT K HapyLIEHUIO YCBOCHMS MbUIbLEBON TPYOKOW OpPraHMYECKHX COEAMHEHUH mec-
tuka (becconona, JIbnkeHko, 1991). AKTUBHOCTH MEPOKCHIA3bI MOKET YMEHBIIATHCS
U yBEJIMYMUBATHCS B 3aBUCHUMOCTH OT YCTOMYMBOCTH PACTEHHM K 3arpsA3HUTENAM U
KU3HECTIOCOOHOCTU TMbUIBIBL. CTEPUIIBHOCTD MbUIBIBI KAaK MPABUIIO, KOPPEIUPYET C
ypOBHEM 3arpsizHeHus1 okpyxkarotieit cpensl (Kapenenona, Enkuna, Haitnenko, 1996;
®dunumonoBa, 2001; Kasenenona, 2006).

P. Carinanos, J.C. Prieto, C. Galan (2000) B uH1yCcTpHaabHOM palioHE BBIICIIH-
a1 oT 16 10 25 TUTOB MBUIBIIBI, IPUYEM HEKOTOPHIE MBUIBIIEBBIC THUIIHI ObUIA YyCTa-
HOBJICHBI TOJIBKO B OCOOBIX 30HaX CO CTOMKHUMHU «OCTPOBHBIMU OMOJIOTMYECKUMHU 3a-
TPS3HEHUSMIU» BOKPYT TOPOJIOB, YTO CBUJIETEIBCTBYET O AHATOMO-MOP()OTOTHIECKUX
HAPYIICHUSX TEHEPATUBHBIX CTPYKTYP.

KauecTBO MBUIBIEBBIX 3€PEH, HANPAMYIO ONPEIEISIONIEE UX CHOCOOHOCTh K
OIUIOZA0OTBOPEHUIO, — BAXKHEHMIIINNA MOKAa3aTeab PENPOIyKTUBHONW OMOJIOrUU pacTeHUH,
a 3HaYUT, CTPATETUH KU3HU 0COOM M MOMyJIsiuuu B 1esoM. Hapymenue Mukpocnopo-
U MUKpOTaMEeTOreHe3a SIBJISIETCS OTBETHBIMU PEAKIUSMU PACTUTEIBHOTO OpraHu3Ma
Ha BO3/ICHCTBUE HEOJArOMPHUSTHBIX BHEIIHUX (DAKTOPOB, MOATOMY OHU MOTYT OBITh
UCIIOJIb30BaHbI JJIs1 OLIEHKH KOJIOTMYECKON MIIACTUYHOCTH M TOJEPAHTHOCTU PEMPO-
JTYKTUBHBIX MeXxaHu3MoB pacteHuit (JIesuna, 1981; Kpyrnoga, 2006).

H.H. Kpyrnosa (2006) npeacraBuia KiacCU(PHUKAIMIO aHOMAIUN pa3BUBAIO-
IIMXCS TBUIBLIEBBIX 3€PEH 3JIaKOB:

1. Knerounble (IONOJHUTENbHBIE JNEIEHUS apXECHOPUAIbHBIX KIIETOK; Hapy-
HICHHs pyU 00pa30BaHUU WA U TETPAJl MUKPOCIIOP; HAPYIIECHUS TOJSIPHOCTH MHK-
pOCHOpPHI MBUIBLIEBOrO 3€PHA; HAPYLIEHHWE IPOLIECCA MUTOTHYECKOIO JIEJIECHUS MUK-
pOCIIOpbI; 00pa30BaHNE MHOTOKJIETOYHON CTPYKTYPHI);

2. SlnepHble (HE3aBEPIIEHHOCTh B OOPAa30BAHMM CHHANTOHEMAJIBHOTO KOM-
IUIEKCAa M, KaK CJIEJCTBHE, BHIOPOCHI XPOMATHHA M 0Opa3OBaHHE MUKpOsSAEp JHOO
MHUKpPOCIIOp HEOONBIINX Pa3MEPOB; HAPYILIEHUsSI B paclpee/ieHud XpoOMaTHHa B spe
MHUKPOCHOpBI; 00pa30BaHrEe MHOTOSJIEPHON CTPYKTYPHI);

3. [uromnazmaTuyeckue (HapylIEHUE BaKyOJIM3alUU MHKPOCIOpPBI: 00pa3o-
BaHHE BMECTO €JUHON KPYNHON BaKyOJM MHOXECTBA MEJKUX M, KaK CIEICTBHUE, —
CMEINICHHE s/Ipa B IEHTPAIbHYIO YaCTh KJIETKH);

4. CTpyKTypHO-apXUTEKTOHMUYECKHE (HApYLICHHUE OPUEHTAIMU MHKPOCIIOPHI
NbUIBIIEBOIO 3€pHA B THE3/I€ MbUIbHHWKA, AHOMAJIbHOE COCTOSIHME TKaHEW THe3Ja
NbUIbHUKA; HAPYILLICHHE KOPPEISALMOHHBIX CBSI3€d MEXIY MUKPOCHOPOM MbUIbIIEBBIM
3€pHOM M CTEHKOM THE3/1a MbIJIbHUKA).

Pe3ybTaTUBHOCTD OMNBUICHHS] 3aBUCHUT, KaK OT KAay€CTBA MbUIbIbI, TaK U OT
s dexkTuBHOCTH MexaHu3MoB ee noctaBku. [lo manabim FO.B. Barosoit (2007) a¢-
(EeKTUBHOCTh OIBUICHHS, OIICHCHHAs] 10 BEJIMYMHE TMPOICHTA CeMEHU(UKAINH, Y
pactenuil nucoxBocra ayroBoro (Alopecurus pratensis L.) B cpeaHeM cocTaBuiia
38% u U3MeHsUIach B 3aBUCUMOCTH OT BPEMEHM LIBETEHHUS MoOera u uMmesna Haubosee
HU3KHE 3HA4Y€HUs y 0OEroB, UBETYIIMX MEPBBIMU, YTO BO3MOXHO OBLIO CBSI3aHO C
HEJO0CTaTOYHOCTBIO ONBUICHHUS.
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H.C. Pocroga (1999, 2000), I'.'M. Hdnycckuii u ap. (2004), O.K. Hyxnosa (2008)
U3y4dald U3MEHEHHE MOP(OIIOrMYECKHX CTPYKTYp MOJ JAecTBUEM (DAaKTOPOB Cpelbl y
paznuunbix BUOB pacteHuit. [lo ganneim O.K. Hyxnooit (2008), nmpu yBenTudeHUH
JUIMHBI U AMAaMEeTpa TPyOKH BEHUYMKA, JUIMHBI 3aBSi3M B L[BETKAX y MpEACTaBUTENCH As-
feraceae 3HAYUTEIbHO YMEHBIIIAETCS YUCIIO LIBETKOB B COLBETHSIX U, HaoOoport. [lomy-
YEHHBIE PE3YJIbTAThl CBUJIETENLCTBYIOT O TOM, YTO (haKTOPhI CPE/Ibl OKA3bIBAIOT HEOTHO-
3HAYHOE BIIMSIHUE Ha U3MEHYMBOCTh OJHUX U TEX K€ MPU3HAKOB y Pa3HbIX BUIOB pac-
TEHH, YTO MOKET ObITh CBSI3aHO KaK C BUJOBBIMH OCOOCHHOCTSIMHU, TaK U DKOJIOTO-
(UTOLEHOIOTrMYECKUMHU YCIIOBUsIMU TTpouspactanusi (Pocrosa, 1970).

Uccnenosanus JI.M. Kasenenosoii (2006) nokasanu, 4To caMyu U3MEHEHUS Ka-
YEeCTBA MBUIBIBI Y PA3TUYHBIX OMOJIOTMYECKUX 0OBEKTOB MOTYT HOCUTH crienuduye-
CKUii XapakTep (YBeIUYeHUE JOJIM MEJKHX MbUIbLIEBBIX 3€PEH, CTEPHIbHOM, Te(eKT-
HOM TIBLIBIIBI).

['opoackast cpena oTamdaeTcsi cBoeoOpa3ueM SKOJOTHYECKHX (PaKkTOpOB, CIe-
HU(PUYHOCTHIO TEXHOTEHHBIX BO3JCUCTBUN, MPUBOMASIINX K 3HAYUTEIHLHOM TpaHC-
dopMalK OKpy>Karoliel cpe/pl. 3eeHble HacaXIeHHs, HECMOTpPS Ha TO, 4TO YCIIO-
BUs ypOaHOCpenbl OKa3bIBAIOT 3HAYMTEIBHOE BIMSHUE HA MPOLIECCHl KUZHEEATEIb-
HOCTHU PACTeHUM, UTPAIOT OTPOMHYIO POJIb B ONTUMHU3ALUUA TOpOACKOM cpexspl. Ilpu
O3€JICHEHUM  TOPOJCKOM  TEPpUTOPUM  HEOOXOAMMO  YUYHUTHIBATH  JKOJIOTO-
OrooruyecKkre 0COOCHHOCTU JPEBECHBIX U TPABSHUCTHIX PACTEHUH, UX JEKOpPaTUB-
HbI€ KAauecTBa, CPel000pa3yIoluili MOTEHIHUAN, YCTOMYUBOCTh K KOMIUIEKCY Hera-
TUBHBIX (PAKTOPOB, a TaK)KE KIMMATUYECKHUE YCJIOBHS PETHOHA, CIEeNU(PHUKY Mpo-
MBIIUIEHHOTO ITPOU3BOJICTBA, TPAHCIIOPTHOM CETHU U XapaKTep 3aCTPOUKU ropoJa.

25



TJIABA 2. XAPAKTEPUCTHKA PAMOHA MCCJIEJIOBAHMIA
(. IKEBCK)

2.1 IIpupoaHO-KIMMATHYECKHE YCJIOBUS PailoHAa UCCIIeI0BAHNH

I'opon MxeBck pacnonoxeH B 3anagHoM [Ipenypanbe, B mexaypeube Kambl u
Bstku. [lnomane ropoaa 26087 ra. Mxeck ocHoBaH B 1760 rogy kak moceiaok BO-
KpyT crosiero Ha peke Mk skenezonenarensHoro 3aBoja (Knumar Moxescka, 1979).

WM>xeBCK HAaXOOWTCS HA NOA30HAIBHOM KOHTAKTE FOKHOW TaWrd U XBOMHO-
IIUPOKOJIUCTBEHHBIX JiecoB (DPokun, 1930), Ha rpaHHIle HEHTPAJIBLHOIO U IOKHOIO
KJIIMMAaTUYECKUX PallOHOB, HA KOHTAKTE MSATHU MOYBEHHBIX PallOHOB, HAa CTBIKE TPEX
snado-reomopdonorudeckux panioHoB (Kysueron, 1992). Takum o6pazom, ropon
PACIIOJIOKEH Ha MECTE MEePECEUCHUS] Pa3IMYHbIX TPaHUIl, HA UX KPECTOBUHE, WIH B
y3ie pyoexeit (Mnpmunackux, 1998).

C reosioruueckoi TOYKHM 3pEHUsI TOPOJI PacloiaraeTcsi Ha BOCTOYHOM OKpauHe
Pycckoit mnardopmsl. B paitone MbkeBcka kpucTainueckuii GyHIaMEHT HaXOAUTCS
Ha r1yOuHe nmpuMepHO 4,5 ThIC. KM U cllaraeTcsl THeHcaMu W KPUCTAUTMYECKUMMU
CIaHUAMH, BO3pacT KOTOPBIX cocTaBisieT oT 1,6 no 1,9 mupn ner. Teppuropuro no
XapaKkTepy CTpOEHUs peiibeda MOXKHO MOAPA3AEIUTh Ha TPU KPYIHBIX reoMopdoio-
rudeckux pauiona: JleBoOepexubiii, VbokeBckuit unu Huszunubii, [IpaBoOepeKHBIN.
OTH pallOHBI APYT OT JIpyra OTIAMYAIOTCS HE TOJIBKO IO XapaKTepy CTPOEHUS peibe-
da, HO Takke MO0 HAOOPY HK30JIMHAMHUYECKHX pelbe(ooOpa3yomux MmpoIeccoB u
reoxuMudeckomy tumy nasamadroB. Haubonee ocBoeHHbIM sBisieTcst JleBobepex-
HBII pailoH ropojckux 3emens (Mimapuonos, 1998).

Knmumar r. MxeBcka yMepeHHO-KOHTMHEHTAIbHBIA, C MPOJOJDKUTEIBHOU U
MHOT'OCHEXHOM 3UMOM, TEIUIBIM JIETOM U XOPOIIO BBIPAKEHHBIMH MEPEXOIHBIMU CE-
30HaMu — BecHOU U oceHbto (IIpupona ¥ amyprtun,1972; Makanbckasi, 1998).

[TpoAOMKUTENTLHOCTh COJIHEUHOTO CHUSIHUSL B CpPEIHEM 3a TOJ] COCTaBIISIET
1839 yacos. M3-3a 3aTeHEHNs BBICOTHBIMM 3[JaHUSMHU B YTPEHHHUE M BEYEPHUE YaChI
MPOJIOKUTEILHOCTh COJTHEUHOT'O CUSIHUSI CHUKAETCS, a TAKXKE €€ YMEHbIIICHHUE MPO-
HCXOJIUT B CBSA3U C OOJIBIIUM KOJIMYECTBOM IBUIM U JIbIMa B atMocdepe u objayHo-
CThI0. B 3uMHee Bpems aHHas BelMYMHA MUHUMAaibHA. COJHEYHOE CUSIHUE 3MMOM
peructpupyercsi ¢ 8 10 15 yacoB u coctaBisieT 25-47 4acoB, 4TO COOTBETCTBYET 11-
20% OT TEOpPETUYECKH BO3MOKHOW MPOJOJLKUTENBHOCTH. MaKkcuMaibHasi MpoaoJ-
KUTEIBHOCTh COJTHEYHOTO CHUSIHUS HAOJIOMAETCS JIETOM, YTO COCTABIISIET 32 MECSII
290-295 yacoB (Ctypman, ManbskoBa, 3arpeduna, 2002).

B NxeBcke rocrnoacTByeT KOHTUHEHTAJIBHBIM BO3AYyX YMEpPEHHBIX MUpPOT. He-
PEIKO MPOUCXOJAT BTOPKEHHS TPOIMUYECKOTO BO3AYyXa U3 FOKHBIX MIKAPOT (Makaib-
ckas, Pycckux, 1992). IIpeoOsiagaroT BETphl I0ro-3amnajgHoro HampasiieHus. OCeHblo,
3UMOWA M BECHOW MOBTOPSIEMOCTh BETPOB 3TOrO HANpaBiieHUs cocTaBisieT 33-34%.
3UMOH CIIEAYIOUIME 10 MOBTOPSIEMOCTH SIBJISIIOTCS F0’KHBIE BETPbI, BECHOM — CEBEPO-
3amnajiHble, KOTOPBIE JIETOM CTaHOBATCA MpeodagaromuMu. B utose Ha 10510 ceBepo-
3amaJiHbIX BETpOB npuxoautca 21%, a Ha J0JII0 0ro-3anagHblX U CEBEPO-BOCTOYHBIX
— 1o 16%. CpenneroioBasi CKOpOCTh BeTpa coctaBisieT 4 m/c. OTKIOHEHUS! OT 3TOU
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MHOTOJICTHEW BEJIMYMHBI B OTJEIBbHBIC TOMBI cocTaBisieT B cpeaneM 0,4 m/c. CyTou-
HBII X0/ CKOPOCTH BETpa XOPOIIO BBIPAXKEH B TEIIOE BPEMS T'0Ja, a 3UMOU CIIIaKEH
(Maxkanbckas, 1998; Ctypman, ManbkoBa, 3arpeduna, 2002).

Cpennsas rogosas temneparypa Bo3ayxa B Mxescke cocrasisier +2,4 °C. Or-
KJIOHEHHUsI OT HOpMBI 1o Tojaam 1-2 °C. PocTt TemnepaTyp Haubosiee BBIPAXKEH B 3UM-
HUE MecSIIbl (C AeKadpsi o MapT), TOTJa KakK JIETHUE TEMIEepaTypbl CYLIECTBEHHO HE
u3menuuck (byasiko, 1991; Ctypman, 2002). CaMbIM XOJIOJTHBIM MECSILIEM B TOIY
ABJISIETCS STHBAph. AOCOIIOTHBIII MUHUMYM TeMIepaTypbl Bo3ayxa s MxkeBcka co-
craBisger munyc 48 °C u nabmonancsa 31 nexabps 1978 r. CypoBbie 3UMBI OTMEYa-
I0TCSI IPUMEPHO OJIMH Pa3 B JECATH JeT. boiiee xapakTepHsbl, B MOCIEIHUE TOJIbI, 3U-
MBI C TTOJIOKHUTEIIPHOW aHOMaJIuel, Korja B Aekadpe, sHBape U peBpasie HaOI01ar0T-
Csl OTTETENH HEOOBIION MPOIOJDKUTETLHOCTH. CpeiHsas aTa MpeKpalieHus yCTou-
YUBBIX MOPO30B MPUXOJUTCS Ha 22 MapTa, MOCJE Yero HAET YETKOE YepeIOBaHUe
THEBHBIX OTTEIEIEH U MOPO30B HOUbIO. CpeHssl MHOTOJIETHSA 1aTa Mepexo/ia cpel-
HecyTO4HOU TeMreparypsl uepe3 0 °C — 5 anpens, camas panHsas — 26 mapra, camast
no3aHss — 20 anpend. BecenHnue npouecchl B roposie ObicTpee pa3BUBAIOTCS, YEM B
OPUTOPOJHON 30HE. 3arps3HEHHbIH CHEr ObICTpee TaeT, OCBOOOAMBLIASCS OT HEro
nouBa nojydaer Oosblie Temia. Camblid TEIUIbIN MeCsl — UI0JIb, €IMHCTBEHHbIN MOJ-
HOCTBIO 0e3Mopo3HbIi. Ero cpennsis temreparypa cocrasiser +18,7 °C. B cpennem
pa3 B 5 yiet cpeauss temmneparypa utoiis ObiBaet Boiie 20 °C. AOGCOMIOTHBIN MaKCH-
MyM TeMIiepatypsl Bo3ayxa coctaBui 37 °C (aBryct 1936 1. u urons 1971 1.).

OcenHue 3aMOpPO3KH B BO3AYXE HAYMHAIOTCA B CpPeIHEM 22 CEHTAOps, caMble
paHHUE OTMEYEeHBI 7 CEHTSOps. be3amopo3HbIil epuoa amutcs B cpearem 131 neHs ¢
KOJIeOaHUSMH B OTHEIbHBIC oAbl OT 92 1m0 164 nHei. YcToWYMBOE MPOMEP3aHHE
MIOYBBI HAYMHAETCS B KOHIIE OKTSIOps. B yClI0BHsIX paBHOMEPHOTO CHEXHOTO TTOKPOBA
rIyOrHA MpoMep3aHusi MOYBbI COCTABIISIET HA KOHEl HOA0ps 37 cM, AJoCcTUrasi B MapTe
90 cMm. MakcuMasnbHasi OTMEUYEHHAsl TIyOMHa MPOMEp3aHus MOYBHI cocTamisier 174
cM. CpenHsas JaTa MOJHOIO OTTauBaHMS MMOYBBI MpUXoauTcs Ha 24 anpens (Makanb-
ckas, 1998).

Teppuropusa Yamypruu, BKiIrodas ropoxa M>KeBcK, OTHOCUTCSA K 30HE J0OCTa-
TOYHOT'O YBJIaXXHEHUs. ['0/10BO€ KOJMYECTBO OCAJIKOB B FOPOJE COCTABIISIET B CpPE.-
HeM 510 mm. Hanbomnbimas cyroyHas cymma >KUJIKHUX OCaJKoOB, BO3MOKHas pa3 B 100
JIeT, TMPEeBBIIIAET HOPMY JII000ro mecsia u cocrasisieT B Mxescke 75 mm. 13 Bcex
OCaJIKOB, BBINAJAIONINX 32 rofl, 56 % cocTaBisatoT xkuakue, 23% — tBepabie U 21% —
CMEIlIaHHble (MOKpPBI CHEr, CHEr C JoXkAeM). B 3uMHHE Mecslbl OTMEYaeTcsl IO
20-30 MM ocaakoB. 3a JIETO BhINaJaeT B cpeaHeM okosio 180 MMm. MecsuHblid MaKCH-
MyM IaJIa€T Ha UI0Jb. JIeTHUE N0k U Yalle HOCAT JIMBHEHBIN XapakTep, a OCCHHUE —
MOpOCSIIUE U 00JI0kKHBIE. B OKTAOpe MOXET BBINMA/NaTh MOKPBIM CHET, a B HOSIOpE
npeobnagaroT TBepabie ocaaku. Jus MxeBcka ruaporepmMudeckuii Ko3ppuument co-
crasysier 1,1-1,15; 4To CBUAETENBCTBYET O TOM, YTO KOJIUYECTBO OCAJIKOB ITPEBBIIIA-
eT ucnapenue. IlepBblil CHEr BBINAJAET BO BTOPOM MOJIOBUHE CEHTSOpS, a NEPBBIM
CHEXXHBIN TTOKPOB MOSIBIIIETCS B TpeThel Aekane oktsaops (Ctypman, ManbkoBa, 3a-
rpeduna, 2002).
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[ToBpilIEHHOE COAEpKAHUE SIAEP KOHAEHCAMUA B TOPOJICKOM BO3IYXE, BBI3bI-
BaeMO€ BBIOpOCAMHU NPOMBIIIJIEHHBIX MNPEANPUATHN, KOTEJIbHBIMH, TPAHCIOPTOM
CO3/IaI0T OJIArOMPUSITHBIE YCJIOBUS JUIsl YBEIUMYEHUs: KojinuecTBa ocaakoB (Kimmat
WxeBcka, 1979).

BcenencrBue 3arpsisHeHUs B TOPOACKONW aTMOC(hepe MOCTOSSHHO MPUCYTCTBYET
dakTop MyTHOCTH. ['OpH30OHTalIbHASI BUAMMOCTH B pe3yJibTaTe€ ATOr0 B TOPOJE B
cpenHeM Ha 3 KM MeHblle no cpaBHeHuto ¢ npuropogom (byxapuna, [loBapuuiuna,
Benepnuxos, 2007).

[TogpobHOE omucaHue KIMMAaTUYECKUX OCOOEHHOCTEH ropoja COIEPKHUTCS B
psane nureparypHbix ucTouHUKOB (IIpuponma Yamyprtuu, 1972; Knumar MxeBcka,
1979; Makanbckas, 1998; Ctypman, ManskoBa, 3arpeduna, 2002).

YckopeHue pa3BUTHSI TPOMBILUIEHHOTO U CEJIBCKOXO35IMCTBEHHOIO MPOU3BO/I-
CTBa, @ TAKXE€ TPAHCIIOPTA U MHOTUX APYTHX OTPACIECW HAPOJHOI'O XO3SAKUCTBA, POCT
HACEJICHUS U YCUJICHHE €r0 MUTPAlMOHHOM AKTMBHOCTH BBI3BAJIM 3aMETHBIE U3MEHE-
aus Bo ¢uope (Tyranaes, Ilyssipes, 1988). dnopa ropona nacuuteiBaer 1344 Buaa,
B T.4. 650 3aHOCHBIX M UYAIOIIMX BHUJIOB, 00bEAMHEHHBIX B 568 pomoB u 117 ce-
melictB (bapanoa, Unsmunckux, Ily3sipeB, Tyranaes, 1992; UneMunckux, bapano-
Ba, I[1y3bIipeB, 1998).

2.2 MeTeopoJiornieckue ycJaoBHs B roJbl HCCIAeI0BAHUM

OcHoBHbIE TapaMeTpbl MeTeoposoruueckux ycnoBuid 2005-2007 rr. npen-
cTaBJeHbI B ipuiioxkenuu b, Tadmn. b.1.

Temmeparypa Bo3ayxa B 2005 r. B ¢eBpaje, MmapTe, HIOHE U HIOJIe OblIa HIDKE
(1,3-1,6 °C) nmo cpaBHEHUIO CO CPEIHEMHOTOJIETHUMH JIaHHBIMH, B OCTaJIbHbIE MECS-
bl Bbllie. OCaKOB BBIAJIO MEHBIIIE TOJIOBOM CPEAHECTATUCTUUYECKOW HOPMBI, 32 HC-
KIIIOYCHHEM — MapTa, UIOHS, UIoJs U Jeka0ops. B urone Boimano 248% HOpMBI ocai-
KOB, T. €. 3TOT MECSI] SIBJSUICS HE TOJBKO BJIQXKHBIM, HO U 0oJiee XOJOJHBIM, YEM
00b4HO. B BeceHHUEe Mecs1bl Ha0MI0JaNNCh 3HAYUTENbHbIE KOJIEOaHUs B BbINAICHUH
ocaakoB: B Mapte Bbinano 168%, B anpene — 40% HopMbL, a B Mae — 95%. Ocennue
MECSIbI OKa3aJIUCh JOBOJIBHO CYyXHMMH. 3UMOM Mpeodiajainu Iro-BOCTOYHbIE BETPHI,
a JIeToM — ceBepHble. be3BeTpeHHas moroja mnpeodiagana B Mae, UIOHE, aBryCTe U
okTsI0pe. B 1e10M MeTeoyclioBUs BET€TallMOHHOTO Mepuojia ObUTM HE JOCTATOYHO
OJIarOMPUATHBIMU IS )KU3HEACSITEIIbHOCTH PACTCHHM.

Cpennemecsiunble TeMneparypsl Bo3ayxa B 2006 r. npeBblilliagd HOpMY, 3a UC-
KITFOUEHUEM sTHBaps v uiojisi. CaMbIM TEIUIBIM M3 MECSIIEB ObLI IOHb OTKJIOHEHHE OT
cpeaHeMHoroJieTHel Temneparypsl +3,6 °C, a xononusiM — aHBapsb (-4,8 °C). Becna
OTJIMYaJIach 00JEe BHICOKOM TEMIIEpaTypOy M0 CPABHEHUIO CO CPEIHEMHOIOJIETHUMU
nanHeiMH. B nenom 2006 roa ObL1 AOCTATOYHO BIIAXKHBIM, JIMIIL SHBapb, MapT H
HIOHb — OoJiee CyXuMHU. B oTimumne oT cpegHeMHOroneTHUX AaHHbIX U 2005 r. UIOHb
BBIIAJICS TEIUIBIM U CYXHM, HIOJIb — XOJOJHBIM U BJIQXHBIM, a aBFYCT U OCEHHHUE Me-
CSALIBI TEIJIee OOBIYHOTO, MPHU 00ECIIEUCHHOCTH ocaakaMu Bhilie HopMbl (130 %). Me-
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TEOPOJIOTUYECKUE YCIOBHUS BETETAIIMOHHOTO MEpHoAa ObUIM JTOBOJIBHO OJIaronpHsT-
HBIMHU JUIS 5KU3HEAEATEIbHOCTH PACTEHUM.

B 2007 r. Temiee, uem 0ObIYHO OBLIU SIHBAPh, aBTYCT, XoJogHee — MapT. Komnu-
YECTBO BBINABUIMX OCAJIKOB OKa3aJOCh BbIIIE CPEIHECTATUCTUYECKUX JAHHBIX, 3a UC-
KJIFOUYEHUEM aBryctra. Mapt oTimyasics oOMIMeM OCaJKOB M XOJIOJHOM TeMIiiepaTy-
PO, OTKJIOHEHUE OT HOPMBI cocTaBuio -9,6 °C. B uioHe OTKIOHEHUE OT HOPMBI MO
TeMIleparype Bo3ayxa coctaBuiio -1,6 °C, a mo ocaakam — 129%. CambIM XapKuM U
CYXUM OBLJ aBT'YCT MO CPaBHEHHUIO CO CPEIHEMHOTOJIETHUMH JTaHHBIMU. MeTeoposo-
TMYECKUE YCIIOBUS BETrEeTAIIMOHHOIO IMepuoja ObUIM JIOBOJILHO HEOJIAronpusTHBIMU
JUISL )KA3HEAESITEIBHOCTH PACTEHUIA.

[Ipu Hanucanuu pasjena UCIOIb30BaHbl JaHHbIE JIOKIIa0B 00 KOJIOTHYEeCKON
ob6cranoBke B T. MbxeBcke (2006-2008); ['ocynapcTBennbie qoknanbl «O COCTOSHUU
OKpYy Karollel npupoaHoi cpeasl Y amyprckoi PecnyOnukmy» (2005-2007), maTepua-
76l TabOpaTopuu MOHUTOPUHTA aTMOoc(hepsl Y AMYypTCKOrO IIEHTpa MO THIPOMETEO-
POJIOTMHM U MOHUTOPUHTY OKpy:xatouieil cpennl (YT MC).

2.3 MKeBCK KaK KPYNHbIA NPOMbILIJICHHBIA LIEHTP

NxeBCcK — OUMH M3 KPYMHBIX MPOMBIIUICHHBIX TOPOJOB Ypajia ¢ BBICOKUM
ypoBHeM 3arpsisHenus (TyranaeB, 1998). Ha ero teppuropum HacuuthiBaetcs 149
IIPOMBIIIICHHBIX TpeanpusTuii. ['opoa BBIpOC U3 3aBOACKOTO Mocenka. Beibop mecra
pa3smenienus M>keBckoro 3aBojia HA MUHUMAJIBHOM paccTosiHuu Ha Kame, u B TO ke
Bpemsi Ha peke VDK, JOCTymHOM JjIsi TEXHOJIOTHH CTPOUTENIbCTBA 3aBOJICKUX TUIOTHH,
Ha CTHIKE JIECCHOTO MAacCHBa M CEIbCKOXO035WCTBEHHOIO paiioHa, MOJHOCTHIO OTBEYAI
TpeboBaHusIM 18 Beka o 00ECTIeUeHUIO 3aBOa TPAHCIIOPTHBIMU KOMMYHHUKAIIASMH,
a TaK)Ke JHEPTeTHUYECKHMH, JICCHBIMU, BOAHBIMH M TPYIOBBIMH pecypcamu. boiee
9YeM JBYXBEKOBOE WHEPIIMOHHOE Pa3BUTHE TOpOjJia W MPOMBINIJICHHOTO KOMILIEKCA
BBI3BAJI0 MHOTOYHMCIIEHHbIE MPOOJIEMbI OCTPOCTOSILKE MEPE] TOPOJAOM B HACTOSILEE
BpeMs. Pacmonio)keHue JKUJIBIX MAacCCHUBOB BOJIM3U TPEINPHUATHH BEACT K TOMY, YTO
IIPOMBIIIICHHBIE JBIMBI 3arPs3HAIOT BO3IYIITHOE MPOCTPAHCTBO MPH JTOOOM HAIpaB-
nenuu Betpa (Ctypman, 1998).

CocTostHME OKpY’KaIOIIel cpelibl B rOpoJie€ TAKOBO, YTO COBPEMEHHBIE IKOJIO-
rudyeckue TpeOOBaHUs HE JOIMYCKAIOT pa3MEIICHHUs] Ha TOPOACKUX 3eMJIISIX HOBBIX
IIPOM3BOJICTBEHHBIX 00BEKTOB. B TO ke Bpems cymiecTByeT AShUIMT CPEACTB Ha 00-
HOBJICHHE UH(PPACTPYKTYPHI MPOMBIIIJICHHBIX MPEANPUATANA U KOMMYHAJIBHOTO XO-
3SICTBA, PEKOHCTPYKIMU TPAHCIOPTHOM CETH, 3aMEHBI yCTapEBIIUX MPOU3BOJICTB
HOBBIMH, 00Jiee 3(h(PEKTUBHBIMU, OTBEUYAIOIUMU COBPEMEHHBIM 3KOJIOTMUECKUM Tpe-
ooBanusM (Jlokimam 00 K0IOrHYecKo 00cTaHoBKeE..., 2005).

ITo nanubiM B.W. Ctypmana u C.A. I'arapuna (2002), B ropone MxeBcke Bbl-
JETSAI0T JBE NPOMBbINUIEHHBIE 30HBL: LleHTpansHyro u CeBepo-BocTounyw. Llen-
TpasibHasi npombinuieHHas 30Ha (OAO «bxcranb», OAO «bxmamy, TOLI-1) obOpa-
3yeT HUCTOPHYECKOE SIPO TOPOJa, HO B AKOJIOTMYECKOM OTHOLIEHUH PACIOJIOKEHA
HeynayHo. Ee pacnonoxenue B jgoiuHe p. VMK co3maeT MOBBIIEHHYIO MOBTOpsie-
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MOCTh HEOJArONMPHUSATHBIX U1 PACCESTHUS METEOYCIOBHUi. PaccesHue 3arpsa3HsIonmx
BEILIECTB OT BHICOKMX UCTOYHUKOB IMPOUCXOJUT TAK, YTO MAKCUMYM MPU3EMHBIX KOH-
LEHTpalii HaOIoAaeTCs He BOJIM3U MeCTa BBIOpPOCa, a HA HEKOTOPOM YyJIaJICHUH OT He-
ro IO HaIpaBJICHUIO BeTpa. J[Jisi ropsiunx BHIOPOCOB MAaKCUMYMbI TTPU3EMHBIX KOHIICH-
Tpaiuii HabIOIAl0TCA Ha pacCcTOsHUAX, coctapistomux ot 10 mo 40 (B cpennem 20)
BbICOT MCcTOUHUKOB (besyrinas, 1980). B neHTpanbHOM NMPOMBIILIICHHON 30HE B Ipejie-
JaxX TEOPETHYECKH OKUIAEMOT0 MaKCMMyMa MPU3EMHBIX KOHIICHTpALUW 3arpsi3Hso-
IIMX BEIIECTB C IMOJABETPEHHON CTOPOHBI MO HAMPABJICHUIO TOCHOCTBYIOUIMX BETPOB
pacriosaraercst KpymHeiiiasi B ropoJie MarucTpajibHasi yiuia — Y IMypTCcKasi.

CeBepo-BoctouHas npombinuieHHas 30Ha (OAO «bymmainy, OAO «xaBTo»,
OAO «MxeBckuit 3aBoj miactmacey, TOII-2) co3gaBanack ¢ coOM0IEHUEM JKOJIO-
TMYECKUX TpeOOBAaHUM: HA BO3BBIIICHHOCTH, C MOABETPEHHONW CTOPOHBI OT CEIUTEO-
HOM 30HBI ropoja. OJJHAKO CO BPEMEHEM OHA YPE3MEPHO Pa3pociach U B €€ Ipeenax
OKa3aJIMCh KUJIbIE MTOCEIKH, MOJHOCThIO UM YACTUYHO IOIAJIal0IIMe B CAHUTAPHO-
3amuTHbIE 30HBI Tpeanpusatuii (Ctapku, CmupHOBO). BOmm3u CeBepo-BOCTOUHOM
MIPOM30HBI BEJIETCS CTPOUTEIBCTBO JKUJIBIX KBAPTAIOB MUKPOpaiioHa ABTO3aBO/I.

Haubonpimuit Bkitaa B 3arps3HeHue arMocdepsl ropoja OT CTallMOHAPHBIX KC-
TOYHHUKOB BHOCAT npenanpusatus temnosnepretuku (TOL-1; TOL-2) — 38%, uepHoii
Metamyprun— 36%, mammHoctpoenust — 22%, npouue — 4%. Kpynneimumu npen-
NPUATUSAMU-3aTPSIZHUTENSIMA  aTMOC(EpHOro Bo3ayxa ropoaa MikeBcka sBISIOTCA
TOII-2, TOL-1, OAO «Mxctanb», OAO «bymmanny, @I'VII «xeBckuit MexaHuue-
ckuii 3aBos1», OAO «PenykTop».

Bcero B r. lxeBcke B 2006 1. 06pazoBanock 716,753 Thic. TOHH OTXOJIOB MPO-
W3BOJICTBA M MMOTpeOseHus, uTo Ha 13,592 ThIC. TOHH MEHbIIe 10 cpaBHeHHUIO ¢ 2005
rogoM. OOIMiA BaOBBIM BRIOPOC 3arps3HSIONIMX BEIIECTB B aTMOC(epy OT CTaIlHO-
HapHBIX UCTOYHUKOB cocTaBuia 19,903 teic. ToHH (24,56% 001ero BanoBoro BeIOpo-
ca), B TOM 4uciie: TBepAbIX BemecTB — 3,540 ThIC. TOHH; quokcuaa cepbl — 1,913 Thic.
TOHH; OKUCH yriieposa — 5,488 ThIC. TOHH; OKUCH a30Ta — 6,635 ThIC. TOHH; JIETY4YHX
opranunyeckux coenuHeHut — 1,174 teic. ToHH; yrieBoaopoaoB — 0,215 Teic. TOHH;
npoune — 0,938 Tric. ToHH (Jlokian 06 sKonoruueckoi oocTaHoBKe. .., 2005-2007).

ABTOTPaHCIIOPT OCTAETCSI OCHOBHBIM MCTOYHUKOM 3arpsi3HEHUSI aTMOC(EPHOTO
BO3/lyXa B ropoje. BrixjomnHbie ra3pl aBToMOOMIEH conepsxar cBbiie 200 BeliecTs,
U3 KOTOPBIX HamOoJiee BpEeIHbIMU SBIStOTCS okcunl yriepoaa (1o 10% BbiOpocoB),
okcubl azota (10 0,8%), Hecropesiire yriaeBoaopos! (10 3%), BKIItoYas MOJUIUK-
JUYECKHE apOMaTUYECKHE, a TAKXKe albIEru/bl, TETPA3TUICBUHEL, CEPHUCTBIE CO-
enuHeHusa u np. (I'eoxumust okpysxaromieit cpensl..., 1990). B Mxkescke, B 2006 1.,
CyMMapHbIH BBIOPOC OT aBTOTpaHcmopTa coctaBui 61,12 Teic. ToHH (75,44% oT 00-
IIETO BaJOBOTO cOpoca), uTto Ha 3,6 ThIC. TOHH Ooubiie, yeM B 2005 romy. YBenude-
HHUE BHIOPOCOB OT aBTOTPAHCIIOPTA CBSI3aHO C yBEIMYEHHEM Mapka aBToMamud B 2006
I., KOTOPBIH 3a 3TOT roj Bbipoc Ha 7807 exunui (loknan 00 3k0I0rn4eckoi 00CTaHOB-
Ke..., 2005-2006). BpiOpochl OCHOBHBIX 3arpsi3HSIOIIMX BEIIECTB OT aBTOTPAHCIIOPTA
3aBUCST OT COCTaBa TOIUIMBA, THMA U TEXHUYECKOTO COCTOSIHUS aBTOTPAHCIIOPTA, €ro
pexxuMa palboThl (33A€PKKH y CBETO(OpOB, MEPEE3/I0B, YACThle OCTAHOBKU, €371a Ha
HU3KUX CKOPOCTSX MOBBIMAtOT 3arpsiznenue) (Crypman, ['arapun, 2002).
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[ToMuMO 3arpsI3HAIONMMX BEIMIECTB, OOpPA3YIOIMUXCSA MPH CKUTAHUA aBTOMO-
OWJIBHOTO TOIUIMBA, B OKPY>KAIOIIYI0 CPEy HOCTYIAOT MPOAYKTHI H3HOCA TOPOKHBIX
MOBEPXHOCTEH (MUHEpalibHAsl MbUIh — MPOAYKT pa3pylIeHUs JTOPOKHOTO MOJIOTHA,;
pe3uHOBasl KPOIIKA C YacTUIIAMU Pa3PYIICHUS KOPJAOBOTO MOKPHITUS (YaCTHUIbI Me-
TaJUIOB HUKEJIS, KaJIMUsl, CBUHIIA, ITMHKA, MEJIH); acOECTOCOAEPKAIINE YACTUIIBI — OT
JTMCKOB CIIETUICHHSI, TOPMO3HBIX HAKJIAJ0K). DTOT THUII MOJUTIOTAHTOB HE HOPMHUPOBAH
U B 0(MLIMATILHOM CTaTUCTUKE HE yuuThIBaeTcs. Ha cocTosiHue okpyskaromieit cpesbl
cnenupuyeckoe BO3JEHCTBUE OKAa3bIBAIOT IIyM M BUOpAIUsi, BbI3bIBAEMbIE TPaHC-
HNOPTHBIMU cpeacTBamMu. HambOosnee mryMHbIMH SIBISIIOTCA Yaulsl ['opbkoro (a0 83
nb), Yamyprckas, HoBo-AxumoBa, A3zuna (81 nb), Bopommiosa, OpxoHUKHI3E,
K. JIubxuexta (80 nb). YcraHoBineHO, YTO CTENEHb TOKCUYHOCTH XMMHUYECKUX Be-
IIECTB B COYETAHUM C BUOpAIMEl 1 ITyMOM 3HAYUTEIBHO BO3pacTaeT (s OeH3oma —
Ha 24,3, dopmanpaeruaa — Ha 18, cepHucTOro aHTuapuaa — Ha 14,2, TMoKcHIa a30Ta
—mna 10, 7%) (Baxuros, ['arapun, 2005; ['arapun, 2005).

HawnGornee 3arazoBanHO#l BEIOpOCAMU aBTOTPAHCIIOPTA SBJISICTCS IIEHTPATbHAS
4acTh rOPOJIa, UTO CBS3aHO C PACIOIOKEHUEM 37I€Ch MHOYKECTBA TOPrOBBIX, aIMUHU-
CTPaTUBHBIX U MPOMBIIIUICHHBIX 00BEKTOB. [ TaBHBIE TPAHCTIOPTHBIEC MOTOKU JABUXKYT-
Csl IO KPYIHBIM MarucTpaisaMm: yiauisl Y amyprekas, K. JIuOknexra, Jlenuna, Kuposa,
M. Topbkoro, Ilymxkunckas, HoBo-AxxumoBa. B CBsI3M C MOCTENEHHBIM BBOJOM
TPAHCHOPTHBIX Pa3BA30K B TOPOJE€ M razu@uKaluen TSKEIOro TpaHCIOpTa, UHTEH-
CUBHOCTbh TPAHCHOPTHBIX ITOTOKOB HECKOJIBKO CHU3MIach. s MxeBcka BecbMa ak-
TyaJlbHa Mpo0OJieMa MaKCUMAaJIbHOTO MCIOJIb30BaHUs dekTpoTpancnopta (Ctypmas,
1998; Hoxknaxg o0 skojorumdeckod obcrtaHoBke..., 2004-2006; BaxutoB, ['arapum,
2005; Crypman, 2005; byxapuna, [ToBapaununa, Benepuukos, 2007).

3a nepuoa 2002-2007 rr. B MkeBcke oTMedaeTcsl TEHACHLMS K CHUKEHHIO
YPOBHSI 3arpsi3HEHUST JUOKCUIOM CEPbI U IMOKCUIOM a30Ta U K YBEIUUYCHUIO 3arpsi3-
HeHus1 OeH3(a)mupeHom. HameTnnach TEHICHIMS K CTaOMIM3aIiy 3arps3HeHus de-
HoJIoM U (opManbaeruaoM. B 2006 r. Ha mpeAnpusATHSIX TOpojia Ta30IblUIeyT0OBUTE-
assMu yioBieHo 17,933 Teic. ToHH (47,4% oT 0011ero BajgoBOro BbIOpOca) 3arpsiz-
HSIOIIMX BeIIecTB, yTo Ha 3% BbImIe no cpaBHeHuto ¢ 2005 r.. Banoslil BeIOpOC 3a-
IPS3HSIOMNX BemecTB no cpaBHeHHto ¢ 2001 r. cHuswics Ha 5,162 ThIC. TOHHBL.
VY aenbHbIA BBIOPOC 3arps3HSIONIMX BEIIECTB Ha oxHOro xutens Mxescka B 2006 r.
coctaBuia 120,93 xr, B TOM 4uclie: OT CTAlMOHAPHBIX UCTOYHHUKOB — 29,71 KT u oT
nepenBUKHbIX — 91,22 kr.

B nocnennue roasl B U3keBCcke MPOU30LUIM U3MEHEHHUS B XapaKTEpPe TEPPUTO-
PHATBHOTO PACTIPEJEIICHHS 3arpsi3HUTENICH: COKPATUIIMCh BBIOPOCHI OT CTaIOHAp-
HbIX UCTOYHUKOB (32 2000-2006 rr. Ha OIHY TPETH), HO 3aTO YCUIIUIOCH HETATUBHOE
BO3JIeHiCTBHE BHIOPOCOB OT aBTOTpaHcmopTa (O COCTOSHUU OKpPYXAIOUeH Cpesl. ..,
2005, 2006, 2007; Ctypman, 2005; Jloknaa 06 skogoruueckoit ooctanoBke..., 2006;
Bbyxapuna, [loBapuununa, Benepuukos, 2007).
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I''TABA 3. METOIbI U OB BEKT I/ICCJIEI[OBAHI/II?'I
3.1 MeToanl uccjaeaoBaHuu

Uccnenosanus nposeaeHsl B 2005-2007 rr., 00BEKT UCCIIEIOBAHUI — JIpeBeC-
HBbIE U TPaBSHUCTBIE pacTeHUs, Mpou3pacTaroime B ropoje MkeBcke B cocraBe pas-
JMYHBIX DKOJIOTHUECKUX KaTEropuil HacakKICHMI: MarucTpaibHble MOCATKU (KpyI-
Helme wmaructpaibHble yiunbsl Yamyprckas u K. JIuOkuexrta); caHuUTapHO-
3alllUTHBIE 30HBI MPOMBINUIEHHBIX npeanpustuii — OAO «xcranby, «bymmainy,
SIBJISIFOILIUXCS. OCHOBHBIMM 3arpsi3HUTENSIMU ropoAa. CorjlacHO METOJUYECKUM MOJ-
xonam C.H. KpacnomiekoBoit (1987), B kadecTtBe 30H yciioBHOTo KOHTpois (3YK)
BbIOpaHbl Tepputopun bortanudeckoro caga Yal'y (ceBepHas okpawHa Topojia) U ro-
POACKOro mapka JaHAmapTHOro Tumna (LEHTPAIbHBIM MapK KyJIbTypbl M OTAbIXa
(IITKuO) um. C.M. Kupona) mnomanpto 113 ra, umeroiiero KOMNakTHyr0 Hepacusie-
HEHHYI0 KOH(puUrypauio (DK0I0rHIecKoe, JeConaToIorndeckoe. .., 1997).

Obpabomka onoosvix mMamepuanos. XapakTEPUCTUKA IKOJOTHUECKUX YCIIO-
BUii T. VbkeBcka cocTaBjieHa Ha OCHOBE CIIEYIOIIMX JAaHHBIX: MatepuanioB ['ocynap-
CTBEHHBIX JOKJIAJIOB O COCTOSHUM OKPY’KAIOIIEW IPUPOAHOM cpenbl Y IMYpPTCKOU
Pecniy6nuku (2006-2008 rr.), JlokmamoB 00 3kojiorudeckor ooctaHoBKe B T. VkeB-
Cke YTIpaBieHUsl MIPUPOJHBIX PECYPCOB U OXpaHbl OKPYKAIOIIEH cpebl AJIMUHHUCT-
panuu 1. Vbkescka (2005-2007 rr.), MaTepuanioB Y AIMypTCKOTO IIEHTpa MO THAPOME-
TEOPOJIOTMM U MOHUTOPUHTY okpyxatomieit cpeapl (YLUI'MC) u marepuanos ['ene-
panpHoro miaxa r. Mxescka (2005).

llonesoti sman. B palioHax ucciieloBaHHs MPOBEJICHA MHBEHTapHU3allMs Haca-
xaeanit (Mactpykuus..., 2002) u 3amoxens! npoOHbie miomanu (I111), Ha koTopbIx
IIPOBENICHBI TaKCallMOHHBIE W reoboTaHWYeckne omucaHus. [IpoOHbIe miomanu 3a-
KJIQJIbIBAJIK PETYISIPHBIM criocoOoM (1o 5-10 mITyK B KaXXJ0M pailoHe, pa3MepoM He
meHee 0,25 ra B 3aBUCHMOCTHM OT IUIOIIAJIA MCCIIEyEMOM KATErOpHH HACaXJICHHI)
(Pomun, Penuzos, basuneBuu, 1968; I'pummuna, Camoitnosa, 1971; Meroaudeckue
pekoMmenaamnuu..., 1981). B npenenax I1I1 mpoenen ordop (nmo 10 pacTteHuit kaxmaoro
BUJIA), HyMEpaIUs YYETHBIX JPEBECHBIX PACTCHUM U JlaHA OLICHKA UX >KU3HEHHOTO CO-
crostHust (Hukomaeckuii, 1999). CormacHo Meroauke, MO JeCATHOAIIBHON IIKaje
OLICHUBAJIM: KOJMYECTBO KUBBIX BETBEH B KpoHax jaepeBbeB (P); crenens oOIuCTBEH-
HocTH KpoH (P;); KommdecTBo kuBbIX (0€3 HEKpO30B) JMCThEB B KpoHax (Ps3); cpemnee
KOJIMYECTBO >kMBOM Tutomaau aucta (Py). ITocne yero onpeaensii CcyMMapHYyIO OLICH-
Ky (MakcumasibHO 40 6ayuIoB) COCTOSTHUS JE€PEBhEB Kakaoro Buaa. [ anammza ¢u-
3MOJIOT0-OMOXMMHYECKHUX TOKa3aTeseil U3 Yrciia YYeTHBIX, OTOOPAaHbI PACTEHUSI CPE/I-
HEBO3PACTHOI0 T€HEPATUBHOIO U XOPOUIETO (WK YAOBIETBOPUTEIBHOTO) JKU3HEHHOTO
cocrosinus (CmupHoBa, Huctskosa, [lonaTiok u ap., 1990).

B npenenax I pacrnonaramn yuernsie miomany (YII) pasmepom 1 m* s
OMUCAHUS TPABOCTOS, X KOJMYECTBO 3aBUCEJIO OT pa3MEpPOB HACAXKACHUMN, pacIOJIO-
JKEHUSI YUYETHBIX JPEBECHBIX PACTCHUH, T'€TEPOr€HHOCTH YCIIOBHM MPOU3pACTAHUS.
Onucanue TPaBSHUCTOTO IMOKPOBA MPOBOJWIN B KOHIIE BTOpPOM aekansl uioHs. Ha
OCHOBE aHaJIM3a T€000TaHWYECKUX OMUCAHUM ObUIM BBIJEICHBI BUBI, JTOMHUHUPYIO-
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1IMe B TPaBAHUCTOM MOKpoBe: exa coopHas (Dactylis glomerata L.) u koctpen 0e3-
octeii (Bromopsis inermis (Leyss) Holub), mis koTopsix nmpoBoammm MophoMeTpH-
YECKHUI aHaJIN3 TeHEPaTUBHBIX NOOETOB (BBICOTA, INIOTHOCTh CTOSIHUSI) U XapaKTepH-
CTUKY Ka4eCTBa MbLIbLBI ((hePTUIBLHOCTS).

B paitonax 3aknanku I1I1 npoBenn oT6op mouBeHHBIX NPOO (CMeLIaHHas MPO-
0a, cocTaBJICHHas U3 WHIWBHAYaJIbHO B3ATHIX MpoO 1o crnocoly konepta) (I'OCT
17.4.3.01-83; Meroauueckue ykazaHus..., 1996; Meroauyeckue peKOMEHIALUU T10
OIICHKE..., 1999).

JlabopamopHhvie uccredosanus

B nmaGonaTopHBIX YCIOBUSX ONPENCTUIN arpoOXUMHUYECKHE U (PU3MUECKHE
cBoiictBa mouBbl: pHic (ITOCT 26483-91), pHupo (IT'OCT 17.54.01-84) (na npubope
AHHNOH-700), oprannueckoe BemiecTtBo (rymyc, %) — no merony Tropuna M.B. B
mMoupukanuu CuMakoBa, aMMOHUHHBIN a30T — GoTokonopumerpuuecku (KOK — 2),
HUTpPaThl — HOHOMeTpUueckuM MetoaoM (MMKOH), oomennsiit kanuii (IIOA — 354)
u noBrokHBIE hopmbl pochopa (KDK — 2) — mo metoxy Kupcanosa B Mmoaudukanmm
HMHAOQO, nnoTHOCTh CJIOXKEHUSI U TOJIeBasi BIAKHOCTh MOYB — MO OOMICIPUHSATHIM
metonukam (ApunyuikuHa, 1961; Ilpaktukym no arpoxumuu, 1987; Kysnenos,
1997). AHanu3 noyB Ha coJep:kanue HoHOB HaTpus nposeiau o 'OCT 17.5.4.02-84;
I'OCT 26427-85 u xnopa —1io 'OCT 17.5.4.02-84; I'OCT 26425-85.

Bo Bcex uccnenyembix pailoHax MPOBOJMIIM aHAIM3 CHEXKHOTO Mokposa. [Ipo-
OBI 1711 ATOTO OTOMpAM B MECTaX OTOOpa pacTUTENbHBIX 00pasioB B Mapte (Meto-
JUYECKHE PEKOMEHJALMU IO OLEHKE..., 1999) u no orrauBaHusi XpaHUIU B MOPO-
3WIbHON Kamepe. Bpems orranBanus nmpoOsl coctapisiio 12-18 gacos. o ¢unbrpa-
ruu poOs1 onpenensu pH Ttanoii Boasr (TOCT 17.5.4.01-84), B dunbrpaTe — co-
nepxkanue HutpatoB (TOCT 29270-95), nonoB narpus u xynopa (I'OCT 17.5.4.02-84).
[Tocne ynmapuBanus QUIbTpAaT aHATU3WPOBAIU HA COAEP)KaHHUE PACTBOPUMBIX (hopm
TSKEIIBIX METAJUIOB HA BOJbTAaMIIEpOMETpHUYECKOM aHanu3arope «MBa-5». Omnpene-
JSUTH COZIep KaHUe MeIH, KaJIMUsl, CBUHIIA (CBUAETEIHCTBO O METPOJIOTMYECKOM aTTe-
CTallMi METOJMKHU BBINOJIHEHUS U3MepeHul, BbinanHoe ['ocyaapcrBenusiM Komure-
ToM P® no cranpaptuzauuu 1 metpoioruu Ne 253.107/03), uunHka (CBUAETENBCTBO
Ne 5-95), monubaena (cBuaerenbctBO Ne 227.01.09.131/2003), nukens (CBUAETEb-
ctBO Ne 6-95). PaccMOTpeHHbIE XUMUYECKUE DJIEMEHTHI SBIISIIOTCS OJHUMHU U3 YUH-
THIBAEMBIX MPHU OLIEHKE 3arps3HEHUU CHEXXHOro MokpoBa. MoHOBBIE 00pa3ilbl cCHEra
HaMU B3AThl Ha TEPPUTOPUHU JIECHOTO MACCUBA, YAAJICHHOTO Ha paccTosiHue 60 KM oT
r. bkeBcka no Sxmyp-boasunckomy tpakrty (y mocenka Uyp) u 6onee 1 km oT ma-
rUCTpajel (B OTCYTCTBUU HE(PTSIHBIX MECTOPOKICHUN ).

AHanu3 cofiep>KaHus OCHOBHBIX 3JIEMEHTOB MUHEPAIHHOTO MUTAHUS B IMOOerax
JIPEBECHBIX PACTEHUN U MX 30JIbHOCTh MPOBOJUIIN B MEPUOJ Hayajla aKTUBHOW Bere-
Tauuu (Mai-uIOHb) U B NEPHOJ Hayalla paCLBEYMBAHMS JIUCTHEB U JMUCTOINAAA (CEH-
TAOPb-OKTSIOpb), OTOMPAsi BEpXYILIEYHbIE BET€TaTUBHbBIE YJUIMHEHHbIE TOOETH C HUXK-
HEW TPETU KPOHBI F0’KHOM IKCIIO3ULMH. B TpaBOCTOE B ITEpBOM AEKAAE aBrycra JBAXK-
JIbl AHAJIU3UPOBAIM COJACPKAHUE DJIEMEHTOB MUHEPAIBHOIO MUTAHUSA B HAJA3E€MHBIX
4acTsX M KOPHEBBbIX cucTeMmax. PacTutenbHble MpoObl MOABEPrajil MOKPOMY 030Je-
HUI0. A30T onpenensii POTOKOJIOPUMETPUUECKUM METOJO0M C UCIOJIb30BAaHUEM pe-
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aktuBa Heccnepa; hocdop — no Tpyory—Meiiepy; kanuit — METOAOM IIIaMEHHOH (o-
tomeTpun (PykoBoacTBo 1o..., 1982). Pacuer conepkaHus 31€MEHTOB TPOBOJIMIIH B
% alc. cyX. Macchl. 30JIbHOCTh OMpenessid no oomenpunsaTot meroauke (IIpakTu-
KyM 1o arpoxumuu, 1987).

3UMOCTOMKOCTh MOYEK Ha ToAUYHOM Tooere (mo 10 moOeroB ¢ HKHOM IKCIO-
3UIMM KPOHBI y KAKJOTO YYETHOTO PAcTeHHs) OLEHUBAJIM B MapTe Mo 6-0aiibHOM
mkane (o Iamkunoi, 2002).

NurtencusHocTh otocunteza (MD) onpenensnu 6eckamepHbiM MeToAaoM (bbI-
KOB, 1974), KOTOpBIN MO3BOJISIET PACCUUTHIBATH MHTEHCUBHOCTH TpoIiecca Mo KoJInye-
CTBY YTJIEBOJIOB, OOPA3YIOIIUXCS B JUCThSIX HA KAKIBIM IPaMM UX MCXOJHOTO CONEp-
kauns (Mr-r ). Mepoii coaepsKaHnst BOCCTAHOBIICHHBIX BEILIECTB SBISIIACH OITHUC-
CKas IJIOTHOCTH pacTBopa B obmactu criekTpa 590-610 am. OnbITHBIE 00pa3Ilbl HKCITO-
HUPOBAJIM B TeueHHe 4-X yacoB npu temmneparype 25+2 °C u ocsemeHHocTH 25-30
TBIC. JIK, KOTOpasi JUIsl APEBECHBIX U TPABSHUCTHIX PACTCHUN SIBJISIETCS ONTUMAJIbHON
(Beperennukos, 1980; HesepoBa, Konmmoroposa, 2003). dukcaiuio U CKUranue KOH-
TPOJBHOIO U OIMBITHOIO PAaCTUTENIbHBIX 00pa3l0B MPOBOAMIN PAaCTBOPOM OHMXpoMara
KaJIMsl B CEPHOM KHUCIIOTE, ITOT K€ PACTBOP SIBIISUICS PACTBOPOM CPAaBHEHUS.

Omnpenenenue Bogoyaep;xkupatouieil cnocodHoctu (BC) mpoBoausiocs Beco-
BbIM MeTo/1I0M (Hukonaesckuii, 2002).

B Teuenue Bereralnuu pacteHuil aHaaM3bl UHTEHCUBHOCTU (poTocuHTe3a u BC
NPOBOJIMIIA TPWKIbI (MIOHB, UIOJb, aBLYCT), OTOMpAas CPEAMHHBIE ACCUMUIMPYIOILIUE
JIMCThSI TOIMYHBIX TIOOETOB C FOXKHOM AKCIO3UIIMUA HIDKHEH TPETH KPOHBI JIEPEBHEB U
BEPXHETO sIpyca KyCTapHUKOB. Y TPaBSIHUCTHIX pacTeHuid omnpenessiii BC nuctheB
CpeHel yacTu nmooera.

B wuccrnenyeMblx HacaXJEHUSX MPOBEICHbI YUETbl YUCTOM MNPOTYKTUBHOCTH
dorocunreza (UIID) TtpaBsuaucroro mokposa (Dusnonoruss u OMOXUMHS PACTCHUM,
2000).

[Ipi1ey nep:KUBaOIIYI0 CIIOCOOHOCTh PACTEHUN OMpEAENsIN MO METOJIUKE
JI.M. Kagenenosoii, JI.B. Ksegep (2006), yctaHaBnuBas KOJIMYECTBO PACTBOPUMBIX U
HEPACTBOPUMBIX MbUICBBIX YACTHUIl HA €AMHUILY TUIOLIATU JUCTA, IPUMEHSISI PaCTBOP
OBEPXHOCTHO-aKTUBHOTO BemiectBa CunTamupa-5. Ilnomaab JUCTBEB HaXOIUIH
KOHTYpHO-BecOBbIM MeTo1oM (Kapmanoga, 1976).

[ToBTOpHOCTH BCEX (PM3UOJIOT0-OMOXMMHUYECKUX aHAJIM30B TPEXKPATHAS.

OepTUIBLHOCTH MBUTBIBI OMPEAEISUIA HOAHBIM METOJIOM, OTIIMYAIOIIUMCS OBbICT-
pOTOI, AOCTYNMHOCTBbIO, HE TOKCHUYHOCTBbIO NpuMeHsieMbix peakTuBoB (Ilaymiesa,
1970). COo0p mBUIBIEI TPOBOIMIN B MEPHOJI MACCOBOTO IBETCHHSI PACTECHUHN Y €XKHU
cOopHOM BO 2-3 jeKajie UIoHS, a y KocTpena 0€30CToro — Ha HeJIewto Mo3Ke U (UK-
cupoBaiu ee B 80%-HOM CIUPTOBOM pacTBOpE. Pe3ynbTaThl OLIEHUBAIA B YETHIPEX
MOJISIX 3PEHUSI MUKPOCKOIIA B UETHIPEXKPATHON MTOBTOPHOCTH.

AHamM3bI MPOBOIMIIN B JTAOOpAaTOPHH (PU3HOSIOTHH ¥ OMOXUMUH PACTCHUN U JIa0o-
paropuu arpoxumudeckoro aHammza ®I'OY BIIO «Mxesckas 'CXA».

Conepxkanue xuMu4eckux 3yemMeHToB (Zn, Cu, Mn, Mo, Co, Cd, Ni, Cr, Pb) B
MoYBE U 30Ji€ pacTeHuil (0TOOp mpoO ObLI MPOBEJEH B CEHTSIOPE B COOTBETCTBUU C
I'OCT 17.4.4.02-84) onpenensiii METOAOM aTOMHO-3MHUCCHOHHOM CHEKTPOMETPHUU
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(cnexktpometp Tuna CO-1 Ha 0aze mudpakumonHoro cnekrporpada ADC-458C u peru-
cTpupytoumx ycrpoiicts tuna ®l1-4, coBmeniennsix ¢ [I9BM) Ha 0aze akkpenutoBaH-
HOM J1abOpaTOpUM IKOJIOTUYECKOTr0 KOHTpOoJisi Ka3zaHCKOro rocyJapCTBEHHOTO YHH-
Bepcutera (POCC RU.0001.510958).

Obpabomka pe3ynemamos. Matematnueckyto o0pabOoTKy MaTepuaioB IIPOBEIH C
NPUMEHEHHEM CTaTUCTUYECKOro makera «Statistica 5,5». Jlns mHTepnperanuu momiy-
YEHHBIX MATE€PHUAJIOB UCMOJIb30BAJIM METOJbI ONMUCATENILHOW CTATUCTUKH W JUCIEPCH-
OHHBIM MHOTO(aKTOPHBINA aHaIK3 (TI0 MEPEKPECTHO-UEPAPXUUECKON CXeMe, IPH MocJie-
JYIOIIECH OIICHKE Pa3InIMii METOI0M MHOXKECTBEHHOTO cpaBHeHus1 LSD-test).

3.2 IK0JI0T0-0HO0JIOTHYECKAS] XAPAKTEPUCTHKA U3yYaeMbIX BUA0B
JApeBeCHbIX U TPABAHMCTHIX PaCTeHUIl

B kadecTBe 00BEKTOB HCCIIEOBAaHUI HCIIOIB30BAHbI MIECTh BUIOB IPEBECHBIX
pacTeHMil U J1Ba BUJA, SIBJSIOIIMXCS MPEICTABUTEISIMU TPABIHUCTOTO MOKPOBA, IKO-
JIOTUYECKasl XapaKTepUCTUKA KOTOPBIX MPEJICTaBJICHA B ATOM TiiaBe.

[Ipu ee cocraBieHWM WHCMHOJIB30BAaHbl J@HHBIE W3 PAOOT, CHPABOYHUKOB-
ompenenuTenen, yueOHbIX Mocoouii, MoHOTpaduid, coepkKallux CBEJICHUS O JApeBec-
HBIX U TpaBsSHUCTHIX pacteHusx (I[Benes, 1976; Ilpsxun, Hukonaenko, 1981; bapa-
HOBa, [InoTpamko, 1985; Apramonos, 1986; I'opbiiiuna, 1991; Y1kun, Jlunaeman,
Hekpacona, 1995; [llanpun, Edumona, 1996; Anekcees, XKmbuie, Kapryxuna, 1997,
Bbynbeirun, Apmumko, 2001; babaiiiieBa, EmenssnoBa, [TaBioB u mp., 2002; bapano-
Ba, 2002; I'y6anoB, Kucenesa, Hoeukos u ap., 2002; BockpeceHckasi, As0bIieBa,
Komrimosa u ap., 2004; Macnosa, ['onosko, Tabanenkosa u np., 2006).

Bepe3a mnoBuciasi, moHunkamomas uim OopoaaBuarasi (Betula pendula
Roth.). Kpynnoe nepeso 1o 25-35 m BeicoToii u 0,6-0,9 M B iuameTpe, cpeaHHii BO3-
pact 150 ner. LBeTeT Gepe3a 0JTHOBPEMEHHO C OOJMCTBEHUEM, UTO SIBJISIETCSI OJHO-
BPEMEHHO (DEHOJIOTMYECKUM CUTHAJIOM HACTYIUICHMS pasrapa BECHBI, WU 3e€JeHOM
BecHbl. KopHeBasi cucrtema MoliHas, 00eCeunBaeT XOPOIIyI0 BETPOYCTOMUUBOCTD.
bepesa moBucnas uMeeT Ha JUCThSIX TOJICTYIO KYTHUKYJy, Ojarojapsi 5TOMy OHa OT-
JIMYAETCS TIOBBIIIEHHONW YCTOMYHMBOCTBIO K 3arpsi3HSIONIMM BEIECTBaM, BhIOPACHI-
BaeMbIM B aTMOC(hEpy MPOMBIITUICHHBIMU MPEANPUATHIMU, B TOM YHCIIE CEPHUCTOMY
raszy. PasmHoxaercsa cemenamu. PacteT 6nicTpoO.

Mezodanepodur, me3odpuil. bepe3a moBucias 3MMOCTONHKA M 3aCyXOYyCTOM-
yuBa. ManorpeboBarenbHa K TOYBaM, MOKET PACTH Ha OEIHBIX MECYaHbIX U KaMEHU-
CTBIX TIOYBaX, MPOTOUYHBIX OoJjtoTax. CBeTomoOuBa. I'a3oycroiiunBa. JlekapcTBeHHOE,
dbuToHIMAHOE, OaKkTepuIuaHOE pacTeHue. [IpuMeHsieTcst B 03eeHeHUH YJIull, CKBe-
POB U MAPKOB.

Kaparana npeBoBuaHas wuiam akamus xearass (Caragana arborescens
Lam.). KpynHslif TuCTONaIHbBII KyCTapHUK, B KYJIbTYPE PacCIpOCTPaHEH MOBCEMECT-
HO. Ha Tepputopun Y aMypTuu siBisieTCs MHTPOIAYLIEHTOM, €CTECTBEHHO Mpou3pacTa-
et B Cubupu u Kazaxcrane. L{gerer nocie o0auCTBIEHUS, B KOHIE BeCHbI. PazmHo-
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KAETCAd CEMEHAMM, KOPHEBBIMU OTHPBICKAMU, JICTHUMU YE€PEHKAMU, IPUBUBKOM. Pac-
TET OBICTPO.

Kaparana npeBoBuHas MajioTpeOoBaTeIbHA K TOYBEHHBIM YCIOBUSAM, XOPOIIIO
NEPEHOCUT YINIOTHEHUE MOYBBI, 3aCyXy U Mopo3bl. ConeycrtoiiunBa. CpeHEeTEeHEBBI-
HocauBa. ['azoycroiiuuBa. He ctpagaer ot npumm. fBisercs JIEKapCTBEHHBIM pacTe-
HUEM, MEIOHOCOM. XOPOILIO NEPEHOCUT UHTEHCUBHYIO CTPUKKY.

Crapoe meTpoBCKO€ Ha3BaHUE — CHOMPCKUI TOPOXOBHHK. JIeKOpaTHBHBIM U
HEMPUXOTJIUBBIN BUI. Mcronp3yercss B JIECO3AIIMTHBIX MOJ0CAX, JJIS 3aKpEIICHUS
MOJIBM>KHBIX CYOCTpAaTOB.

Kiien sicenequcTHbIi uiM aMepukaHckuil (Acer negundo L.). JIBynomHuoe
JIEpPEeBO BTOPOM BenwuuHsbl, 10 20 M. 3amnBeraer 10 obaucTBeHaHus. PacteT ObICTpO,
BO300HOBIISIETCS MOPOCIBbI0 OT MHA U 00pazyeT OOWJIbHBbIE KOPHEBBIE OTIPBICKH.
[IpexkpacHO nepeHOCHUT CTPUKKY. KIIeH SICEHENUCTHBIM HEAONTOBEYEH, PEIKO JOXKH-
Baet 110 100 et (B ropoae — a0 30-50 net). B YamypTuu — UHTPOAYLICHT.

Kiien siceHenncTHBI HENPUXOTIINB, YCTOWYNB K 3arpsi3HEHUIO BO3/lyXa, Y HETO
BBIPa)KE€HA CIIOCOOHOCTH K MOIJIOUIEHUIO U HAKOIJIEHHWIO CBMHLA. MOpPO30CTOEK, CO-
JI€yCTOMYMB, CPETHETEHEBBIHOCIUB U ra30ycToiuuB. He cTpagaeT oT mbUiv U JbIMa.
Otnuuaercss MKUPOKON AKONOrnuueckor amruryaou. [llupoko npumMensiercst B 3elie-
HOM XO03s1McTBe T. MkeBcka.

Jluna mejkoJucTHAsl, cepAueaucTHass wian cepaueBuanas (7ilia cordata
Mill.). epeso o 28 M BeICOTHI M 1,5 M B Auamerpe cTBoja. Bpems 3anBeTanust -
bl CITY>KUT OOIIETPU3HAHHBIM WHIMKATOPOM HACTYIUICHHS CEpeIUuHbl (DeHOIornYe-
CKOro Jjiera. bimarogapss MOIIHOM KOPHEBOM CUCTEMBbI BEeTpoycToMurBa. Ha kopHsX
yacTo oOpaszyeTcss MUKOpHU3a. XOpOUIO MePEHOCUT CTPUKKY. PasmMHOXkaeTcs cemeHa-
Mmu. PacteT meqienHo. B ropoackux ycinoBusX Juma MeJkoaucTHas xuseT 10 80-100
net, torga kak B npupozae 200-300 ner. Xopomio noriaomaer IByoKuch cepbl 10 r Ha
10 kr cyxoil Macchl TUCThEB. 3a BEreTallMOHHBIN nepro HakammBaeT 10 100 kr yr-
JIEKMCIIOTO ras3a B nepecyere Ha 10 Kr cyXol Macchl JTUCTHEB.

Mopo3oycToiiunBa 1 TeHeBbIHOCIUBA. Me3odanepodur, mezopui. Xopouui
NoYBOYyIyUIIUTENb. OUUIIaeT BO3yX OT IbUIM U apoMaTtu3upyer ero. K mousam tpe-
OoBaresibHa — HYXKIAETCs B IUIOJIOPOJHBIX CyMEcsX U CyriumHKax. JlekapcTBeHHOe,
MEJIOHOCHOE M OakTepuluaHoe pacteHue. B MxkeBcke nmpuMeHseTcss BO BCEX THUIAX
HaCaXIICHUMN.

Psaouna oObikHOBeHHasi (Sorbus aucuparia L.). JlepeBo 15-20 M BBICOTHI.
Cpennuit Bo3pact 60 sert. [[BeteT B KOHIIE BeCHBI. XOPOIIO BHIHOCUT 00PE3Ky U 00-
pyOKy 110 KopHe# B t000oM Bo3pacte. PasMHOXkaeTcss ceMeHaMU, KOPHEBBIMU OTIIPbI-
CKaMH, YepeHKaMu, MpuBUBKOK. PacTer OpicTpo. CunTaeTcsi CHMBOJIOM CYACThsI U Ta-
PAaHTOM MHpPA B CEMBE.

Ps6una oObIKHOBEHHAs YCTOMUMBA K MOPO3aM, 3aCyXam, MPOMBIIIIICHHOMY 3a-
rpssHennio. CpenHereHeBbIHOCHNBA. Mukpodanepodut, Mme3opui. MoxeT pactu Ha
pPa3IMYHBIX [0 OOraTcTBY IOYBAaX, MPEANOYMUTAs PHIXJIBIE, JOCTATOYHO YBJIAXHEH-
Hble. JlekapcTBeHHOE, METOHOCHOE, (DUTOHLMHOE, MUILEBOE pacTeHue. PaOuna no-
BOJIbHO JIEKOPAaTHBHA U MIPEKPACHO NEPEHOCUT FOPOJCKHUE YCIOBUS, a TAKXKE XOPOLIO
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YyBCTBYET c€0s JakKe B MPUOPOKHBIX MOCAJIKaX C BECbMa UHTEHCUBHBIM JIBUKEHU-
€M 1 BOJIM3U MPOMBIIIJICHHBIX TPEeANpUITUH, 00J1a]1as Mblje- U Ta30yCTOMUYUBOCTBIO.

ITpouspacraer B nmapkoBou 30He I. MKeBCKa, a TakKe B COCTABE HACAXKICHUU
CHeualbHOrO Ha3HAYEHUSI.

Tonoas 0anb3amuueckuit (Populus balsamifera L.). [lepeBo ceBepoamepu-
KaHCKHX JIecOB. MoXkeT mpeBbliaTh 25 M B BbICOTY U | M B nuamerpe, xuset 150-
200 ner. KopHeBas cucTteMa NMOBEPXHOCTHAsl, HO XOPOUIO Pa3BETBICHHAS, IO3TOMY
BUJI YCTOMYHUB K BETPOJIOMY U BETPOBANY, HO M3-3a MOPA)XEHUs CTBOJA THUISMH B
CTapoM BO3pacTe MoJBEpPKEH BeTposioMy. KeHckue ocodbu B mepuo/ M0 J0HOIICHUS
JOCTaBIJISIET OOJNBIION AUCKOMGOPT (TOMOMUHBIN myX). OHUM W3 BBIXOJOB CUUTA-
Jach BBICAJKAa MY>KCKHX OCOO€H, OJTHAKO B IOCJIEJJHEE BPEMsI YCTAHOBJIEHA CIIOCOO-
HOCTh TOIOJISI MEHATH MOJI LIBETKOB B AKCTpPEMalbHbIX YCIOBUsSIX. YacTas moapeska
BEJIET K UCTOILECHUIO U Tulenu aepesa. PasmHoxkaerca ceMeHaMu U yepeHkamu. Pac-
TE€T O4YeHb ObICTPO. KylIbTypbl TOMONSI OTIIMYAIOTCS MHTEHCHUBHBIM HAKOILJICHUSIMU
yraepoaa, 1o 12-15 T va 1 ra HacaxxaeHuil B roa. BeipaxkeHa criocoOHOCTh K IOTJIO-
IICHUIO M HAKOIUJICHWIO CBUHIIA. XOPOIIO yJIaBIMBAET CEpHUCTHIN ra3 — 10 180 r Ha
10 Kr cyxoi Macchl JIUCThEB (M MOITOMY SIBISIETCS HEYCTOWYMBBIM K HEMY) U JBY-
oKkuch cepbl — A0 18 1 Ha 10 kr cyxoi macchl JucTheB. Hambosiee akTUBHBIN «I10-
CTaBUIMK» KHCIOpoJa (BblaeNsseT 0Koio 15 T ¢ 1 ra exxeroiHo) M MOrjomaeT 3a Bere-
TauUOHHBbIN nepuof 40 Kr yriieKucaoTsl B iepecuere Ha 10 KT cyxoil Macchl JIMCTHEB.

JlocTaTouHO MOPO30CTOEK, MAIOTpeOOBaTENEH K MOYBaM, YCTOMYUB K TOPOJI-
CKHM YCJIOBHUSIM, HO OTHOCUTEJIIbHO UYBCTBUTEJIEH K ra3y U JbIMy. Biaro- u cBero-
mo0uB. DUTOHIIMAHOE paCTCHUE.

B MxeBcke MUPOKO UCMOJIB3YETCS B O3€JICHEHUN aBTOMAarucTpaliei, CaHuTap-
HO-3aLUTHBIX 30H MPOMBIIIJICHHBIX TPEATPUITUH.

Koctpen 6e3octhlii (Bromopsis inermis (Leyss) Holub). Muoronernee niuH-
HOKOPHEBMIIIHOE 3JIaKOBO€ pacTeHue. OTauyaeTcsi BBICOKUM MEpPUCTEMAaTUYECKUM
NOTEHLMAJIOM, Onaroaaps KOTOPOMY pacTeHHe 00JIaJaeT BICOKOM KOHKYPEHTHOCIIO-
COOHOCTBIO, IMJIACTUYHOCTHIO, UYTO OOECIEeYMBAET BO3MOKHOCTH CYIIIECTBOBAHHUS B
OOJIBIIIOM Juarna3oHe sKojJoruueckux yciaoBuid. Credensb 15-150 cM BBICOTOM, BBICO-
KO OOJINCTBEHHBI, B OCHOBAaHUHU C ILIEJIBHBIMU WJIM YaCTUYHO PACIICIUICHHBIMH Ha
IIPOCTHIE BOJIOKHA BJIarajJuliaMyd OTMEPIINX JUCTbEB. JINCTOBBIE MIIACTUHKU 1-12 MM
IMIUPUHOMN, OOBIYHO TOJIbIE; Biarajiuila 3aMKHYThIe, 0€3 yIlIeK; si3bI40K JuinHou 0,2-6
MM (LIBenes, 1976). N.A. I'y6anos, K.B. Kucenera, B.C. HoBukos u ap., (2002) yka-
3BIBAIOT 0OJIee Y3KHE JTUAIO30HBI ATHUX MoKaszaTtene. Merenka 15-20 cMm IIuHOM,
OOBIYHO C TOHUKAIOIMIMUMH BETOYKAMHU, KOJOCKH 1,2-3 cM IiuHOM, Tpex (LIeCTH)-
JBEHA/IIIATH 1IBETKOBbIE; BEPXHUI LBETOK Henopa3BUT. KomockoBbie uelryu 5-8 mMm
mmHOM. HykHssT 1iBeTKOBas dermrys 0e3 OCTH WM ¢ OCThIO 10 4 MM JUIMHOM, Ha
cnuHKe Jacto (uonerosas. L{BereT kocTpen 0€30CThIi B HIOHE, INIOJOHOCUT B HIOJIE.
Pa3mHokaercsa U pacnpocTpaHseTCsl CEMEHAMU U BET€TaTUBHO.

I'eodput, mezodpmmn. Koctpen 0e30cThiii 0051aaeT UCKIIOUUTEIHLHONU MPUCTIO-
COOJIEHHOCTBIO K Pa3JIMYHBIM YCIIOBUSM YBJIQXKHEHHS, PACTET HA CYXOJIOJIbHBIX JIy-
rax, Tak KaKk 3aCyXOyCTOWYHMB, U Ha MOMMEHHBIX NIPH 3aToruieHnH A0 50 nHen. OueHb
MOPO30CTOEK.
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Ucnonw3yercs 115 co3aaHust KyJIbTYPHBIX MAacTOUII U CEHOKOCOB, JJIsl 3aKper-
JICHUS 3€MENb, TOABEPKEHHBIX CMBIBY, BXOJIUT B COCTAB TA30HHBIX CMECEH.

N3BecTHBI MHOTOYUCIICHHBIC KYJIBTUBUPYEMBIE COPTA ATOrO BU/A, BKIFOUCHHBIC
B ['oCcynapCcTBEHHBIN peecTp CENEKIMOHHBIX AoCcTxKeHU: CBepoBckuil 38, J[pakoH,
Uummunckuid 3, Mopmanckuit 760, YabsaHosckuii 1. B Y aMypTun mmpoko ucnosnb-
3y10T cnenyromue copta: CeepaioBckuit 38, pakon, Ynmmvunackui 3 (ripuit. 3).

E:xa coopuasi (Dactylis glomerata L.). MHOTOJIETHEE PHIXJIOKYCTOBOE pacTe-
Hue cemeiictBa 3nakoBbie. Ctebenb 25-150 cM BBICOTOM, MPsIMOM WM TIPUIIOAHU-
MAaroIINICA y OCHOBaHUs. JIuctoBble miiacTuHKu 1,5-10 MM IMPUHOW, MSTKUE, OCT-
pOIIEPOXOBATHIE, IIJIOCKUE WU BIOJb CIIOKEHHBIE; BIarajiiilla CUIbHO CILTFOCHYTHIE,
OoJIbIIIel YacThIO 3aMKHYTBIC, IIEPOXOBATHIC; SI3BIYOK 2,5-7 MM JJIMHON, OOBIYHO
BBEpXy Oaxpomuaro HajnopBaHHBIA. ColBeTHE — TycTasi, OJHOCTOPOHHSS, OOBIYHO
TPEyroJjibHas B OYEpPTaHUU MeTelka 6-20 ¢M JJIMHOM, C KOPOTKUMU U JUIMHHBIMH Be-
TOYKAMH, OTXOJAIIMMH OT y3JIOB MO OJAHOM M HECYIIMMH IyYKaMu CKYYEHHBIX KO-
nockoB. Konocku 4-8 MM qiuHOW, 2-4 — IBETKOBBIE, CEPOBATO-3€JICHBIE, YACTO C
¢uosieToBbIM OTTEHKOM. L[BeTeT B HMIOHE — WIOJie, MIIOAOHOCUT B MIOJE — aBryCTeE.
Pa3mHokaerca U pacpoCTpaHsIeTcs CEMEHAMMU.

I'emukpuntopur, mezodpuin. B OeccHekHbIe MOPO3HBIE 3UMbI BBIMEP3AET, HE
JTHOOUT TepeyBIaXXHEHUS MOYBBL. B ecTeCTBEHHBIX yCIIOBUSX €xa cOOpHas BCTpeya-
€TCsl Ha CYXOJIOJIbHBIX JIyrax, Ha KpaTKO3aJIMBaeMbIX MoiMax, B cajax W napkax. Or-
JMYAETCS TEHEBBIHOCIUBOCTBIO.

Hcnonp3yeTcs T1aBHBIM 00pa30M Kak CEHOKOCHOE PACTEHHE, HEPEIKO JaroIee
1o 2-3 ykoca B roj. KynbTuBHpyeTcsi Kak ra30HHasi KyJIbTypa.

N3BecTHBI KyJIbTUBUPYEMBIE COpTAa 3TOrO BHUJA, BKIIOUEHHbIE B ['ocymapct-
BEHHBIN pEeCcTp CEJIeKIMOHHBIX aocTkeHuil: CepiioBckas 79, JleauHoBckas 4,
BUK-61, Jlenunrpaackasa 853, CepanoBuanka 86, XiabiHOBcKass. B Y amypruu mmu-
POKO ucnonb3yIoT copT JenuHoBckas 4 (mpunoxenue B, tadn. B.1).
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I'JIABA 4. AHAJIN3 COCTOSIHUS HACAXKJIEHUM I'. ©VKEBCKA
4.1 XapakTepuCTHKA 3eJIeHbIX HACAXKACHU B PAHOHAX UCCJIeI0OBAHMS

[Ipy HamucaHuM AAHHOTO pasjesia UCIOJb30BaHbl Marepuanbl Komutera mno
3eMeJIbHBIM pecypcaM U 3eMIeyCTpoicTBy T. MkeBcka, JJokianoB 00 3KOIOrH4eCcKOi
obcranoBke B T. Mxescke B 2005-2007 rr., I'enepanbroro miaana Mxescka (2005),
moHorpaduu N.JI. Byxapunoii, T.M. IloBapuununoii, K.E. Benepuukora (2007), oT-
YETOB IO BBHINOJHEHUIO HAyYHO-UCCIIEN0BATENBCKUX TEM MO SKOJOTMYECKOM OIIEHKE
COCTOSIHUSI TOPOACKHUX HACaXIEHUW, IPOBEACHHBIX B paMKaxX KOHTPakTOB ¢ MuHU-
CTEPCTBOM MPUPOJHBIX PECYPCOB U OXPaHbl OKPYKAKOIIEH cpeabl YP, B KOTOpBIX aB-
TOp MPUHUMAJI AKTUBHOE y4acTHE, a TAKXKE Pe3yJIbTaThl OMUCAHUS TPABIHUCTOTO I0-
KpOBa, MPOBEJICHHOTO aBTOPOM.

Ha teppuropuu r. MxkeBcka HacaxaeHusi 00ILIEro Nojab30BaHUSI COCTABISIOT 421
ra. B Hacrosiee BpeMs o3eneHeHue r. MxeBcka umeer psaj npoodsieM. Pakruyeckas
00€Ccre4eHHOCTh TOPO/ia ATON KAaTeropuu HacaXXJICHUN cocTaBiseT 6,1 M> Ha OIHOTO
JKATEIISI, 9TO 3HAUMTEIBHO HIDKE YCTAHOBICHHBIX CAHHUTAPHBIX HOPMATHBOB (16 M°)
CHulI 2.07 01—89.

Hacaxnenuil cnienmanbHOTO Ha3HaueHHs B VKEBCKe TakKe KpaiiHE HEIoCTa-
TOYHO: O3EJICHEHUE TEPPUTOPUN MPOMBILLICHHBIX NPEANPUITHI TOPOJA HE IMPEBbI-
maeT 10-15%. DTy HacaxJIeHHUs TPEACTABISAIOT COO0H XaOTHYHBIC MTOCATKH U MPaK-
TUYECKU HE BBITIOJIHAIOT CAHUTAPHO-TUTUEHUYECKHUE (PYHKITUH.

[ToponHbIii cOCTaB HACAKIEHUH B OCHOBHOM IIPEJICTaBIIEH TOMOJeM Oaib3a-
MHUYECKUM, Oepe30i IMOBHUCIION, JIMION MEJIKOJMCTHOM MW KICHOM SICCHEIIMCTHBIM
(okxoso 70% ot obmiero o6bema ropoAcKuX HacaxaeHui). Cpeau IepeBbeB Mpeoo-
namaroT ocodbu B Bospacte 30-50 ner u crapmie (o 60-70% ot obmiero umcina), 9To
SBJISICTCSI TIOKA3aTeJIeM «CTapeHus» 3eyeHoro Gouma ropoma. «CrtapeHue) 3eJIeHOro
dboHma CBA3aHO ¢ yTPaTOl (PU3NOTOTHIECKOTO MOTSHITHAIA U JICKOPATUBHBIX KaUeCTB
HacaxJeHuil. Ha coBpeMeHHOM 3Tare 3eJ€HOTr0 CTPOUTEIhCTBA ropojia YMCIo yia-
JISIEMBIX CYXOCTOMHBIX M aBAPUMHBIX JEPEBBEB B HECKOJIBKO pa3 MPEBBIIIACT TEMIIbI
KOMITCHCAIIMOHHOM BBICAJIKU APEBECHBIX pacTeHul (mpuwioxxenue [, Tadm. I'.1).

OcyuiecTBiIeHHAas: HAMU WHBEHTApU3aLUs U OLIEHKA COCTOSHUSI HACAXKICHUI
ropojia, UMEIOIMX HauOOoJIbIlIee IKOJIOTHYECKOe 3HAUCHHE MT0Ka3ala, YTO TUIOTHOCTh
HAaCaXJCHUI CAaHWTAPHO-3AIIUTHOW 30HBI npeanpusatus «VxcTtanby, SBISIOLIETOCS
OJIHUM W3 OCHOBHBIX 3arpsi3HUTENICH ropoja, cocTaBiseT 74 miT./ra NepeBbeB U 6
IIT./Ta KyCTAPHUKOB, a 3TO 3HAYUTEIHHO HUKE HOPMATHUBOB ISl TOM KaTeropuu Ha-
caxaenud (1000 u 2200 mr./ra cooTBeTcTBeHHO). OOIIas IIIOMIaab O3€JICHEHUS
npennpusitus coctasisieT 20% (aopma 50). Co cTOpOHBI CEMUTEOHON TEPPUTOPHUH
OTCYTCTBYET 3all[UTHAs IOJ0CA HACAXKICHUI, KOTOpas IO CTaHAApTy AOJKHA OBITh
He meHee 50 M. Takum 00pa3om, KOTUYECTBO U KAYECTBO OJIaroyCTpOMCTBAa CAHUTAP-
HO-3aIUTHOU 30HBI 3TOTO MPEANPUATHS TPeOyeT 3HAUUTEIHHON PEKOHCTPYKIIUH.

BunoBoil coctaB HacaXJIeHU CAaHUTAPHO-3AMMUTHOM 30HBI MPOMBIIUICHHOTO
npeanpustusa OAO «bxcranby npencrasieH 25 BUJaMU, U3 HUX 15 BUAOB A€pEBHEB
u 10 BumoB kycrapHukoB (npunoxxenue I, Tadn. J[.1). Haubonee kpynHbIM cemeii-
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CTBOM, TIPEJICTABIICHHBIM B O3€JICHCHUH, SIBIIICTCA CEMEHCTBO Betulaceae (mons ce-
MmercTBa coctaBisieT 27,2%). HecMoTpst Ha JOBOJIBHO IIMPOKUNA BUJIOBOM COCTaB Ha-
CaxJeHui, Oosee Ipyrux Mpe/CTaBICHBI JIUIIL 3 BUJA JAPEBECHBIX pacTeHuid. Hau-
OOJIBIIINIA YJIeNTbHBIA BEC B IUIOIIAM HACAXKJACHUN MMEIOT TOMOJb Oaab3aMUYECKUH,
Oepe3a moBucIas W WA MEJIKOJIMCTHAs. B 11eoM B HacaKIeHUSIX XOPOIIIee COCTOsI-
Hue umeroT 51,4% ocobeit, yaosnerBoputenbHoe — 43,2%; HEYyJOBJIETBOPUTEIHHOE
— 5,4%. HauGosnpliiee KOIMYECTBO PACTEHUN HEYJIOBJIECTBOPUTEIHLHOTO COCTOSHHUS
XapaKTEePHO ISl siceHsI OOBIKHOBEHHOTO (Fraxinus excelsior L.).

Onucanue TPaBSIHUCTOrO MOKPOBa MOKA3allo, YTO TPABOCTOM JOCTATOYHO XO-
poI1Io pa3BuT, ero Beicota 102 cm, obmiee npoektuBHOE MOKpbITUE 80%, BHIICTSIOTCS
3 sipyca. [lepBblit Ipyc COCTaBISIOT: €Xa cOOpHasi, KocTpel 0e30CThIi, KparuBa JABY-
nomuas (Urtca dioica L.), mapw 6enasi (Chenopodium album L.), OnbIHb OOBIKHO-
BeHHas1 (Artemisia vulgaris L.); Bropoii — repauns JiecHas (Geranium sylvaticum L.), KiieBep
JyroBo, msita noneBas (Mehtha arvensis L.), mstiuk nyroBou (Poa pratensis L.),
Tpexpebepuuk Hemaxyuuii (7ripleurospermum inodorum L.), 9ucToTen OOIBIION
(Chelidonium maljus L.); Tpetuit — BbtoH niosieBoit (Convolvulus arvensis L.), ropei
ntuuuii (Poligonum aviculare L.), mouepHa xmeneBas (Medicago lupulina L.), ony-
BaHUUK JieKapcTBeHHbIN (Taraxacum officinale Wigg.), mogoOpOKHUK OOJBIION, TMO-
neBunia ToHKas. [1o BBIMONIHAEMON 1IEHOTUYECKON POJU OTIEIbHBIX BHIOB MOXHO
CYyIUTh MO UX MPOEKTUBHOMY MOKpPHITUIO (mpwioxenue E, tabn. E.1). B tpaBsnu-
CTOM TOKPOBE HACaXJICHWHM CAaHUTAPHO-3aIUTHON 30HBI mpennpusitus «Mxcranby
MOJIOBMHA TIOMAM0K Ha 25-40% mOKphITa KOCTPEIoM 0€30CThIM, a Ha OJHOM Jecs-
TOW OMNHUCHIBAEMBIX IJIOMIA0OK OCOOM 3TOr0 BHAAa OTCYTCTBOBaiM. Ha ocTanmbHBIX
YYUTHIBAEMBIX TUIOMIAASX MPOEKTHBHOE MOKPBITHE KOCTpena 6€30CTOro COCTaBIISLIIO
6omnee 60% u B cpeanem coctaBmiio 35%. Exxa cOopHast oTcyTCcTBOBajia MPUMEPHO HA
70% y4eTHBIX IUIOIIAJIOK, Ha OCTAJIbHBIX € OHa 3aHuMana 12-35% (B cpennem 24%)
omuchIBaeMo Tutomaan. Ha ogHOM m3 6 OMHMCHIBAEMBIX IUIOMIAOK €Ka COOpHas H
KOCTper 6€30CThIN MPOU3paACTAIA COBMECTHO, MTPUYEM TOCIEIHUIN 1O TPOSKTHBHOMY
MOKPBITHIO B JIBA paza MPEeBOCXOIUI €Ky cOopHyto (25 mpotuB 12%). Exxa cOopHas u
KOCTpeI 0€30CThIi B IMEPUO ONUCAHUS HAXOIWINCh B CTaJIMM BBIMEThIBaHUS (00Opa-
30BaHKME MeTeNkH). O HATMYUU B TPaBSHUCTOM MOKPOBE JAPYTHX BHIOB MOXKHO CY-
JUTH 110 JaHHbIM Ta0bnuiel E.1(mpunoxenue E).

JlocTaTo4HO BBICOKMH YpOBEHb O3€JeHeHUs umeeT paiioH «bymmain». 3aech
3aCcTpoiika Belach C COXPAHEHHWEM YYacCTKOB €CTECTBEHHBIX JIECOB, KOTOPHIE BOILIH
BO BHYTpPHUKBapTajibHOE oO3elieHeHue. OmnucaHue TPaBSHUCTOTO TMOKPOBA MOKA3alo,
YTO TPABOCTOI XOPOIIIO Pa3BUT, €ro BeIcOTa B cpenneM 106 cM, ob1iee mpoeKTHBHOE
nokpsiTie 75%, MOKHO BBIIEIUTH 3 spyca. [lepBblil spyc cOCTaBISIOT: OOJSK TOJIe-
Boit (Cirsium arvense L.), exa cOopHasi, KOocTpell 0€30CThIH, JomyXx OombInoi (Arc-
tium lappa L.), mxma oosikHOBeHHas (Tanacetum vulgare L.); BTOpoil — BepOHHKa
nyOpasHas (Veronica chamaedrys L.), ropomek mpimunbii (Vicia sepium L.), kneBep
JYTOBOM, MSTJIMK JIyTOBOW, oAMapeHHUK Msrkui (Galium mollugo L.), peapka nu-
Kast (Raphanus raphanistrum L.), TMuH 00bIkKHOBeHHBIN (Carum carvi L.), ThICSYEIH-
CTHUK OObIKHOBEHHBIU (Achillea millefolium L.), yuna nyroBas (Vicia sepium L.);
TpeTuid — namuatka cepedpuctas (Potentilla argentea L.), monepHa ceprioBHaIHAsS
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(Medicago falcata L.), matb-u-mauexa (Tussilago farfara L.), oxyBaHUYUK JIeKapCT-
BEHHBIN, MOJOPOXKHUK cpeaHuit (Plantago media L.). B HacaxaeHUsIX CaHUTAPHO-
3alIUTHOW 30HBI npennpustus «bymmann Ha 40% ydeTHON TIOMaAu TPABIHUCTOIO
MOKpOBa KocTpel 0e30CThlii oTcyTcTBOBaJ. Ha 1/2 ydeTHbIX MIOLIAZ0K €ro mpoeK-
TUBHOE MOKPbITHE COCTaBIsI0 aulb 10-30%, Ha OCTaNbHBIX YYETHBIX IUIOIIAJKAX —
6onee 70%. B cpeaHem MpoeKTUBHOE MOKPHITHE 3TOTO BuAa coctaBuio 21%. Eixa
cobopHas BcTpeuanach Ha 10% ydeTHBIX TUIONIAJ0K U UMella IPOSKTUBHOE MOKPBITHE
6onee 50%. Ha ydeTHBIX IJIOIMIASX HE BBISIBICHO COBMECTHOIO MPOU3PACTAHUS KO-
cTpera 6€30CTOro U €Ku COOPHOM.

[Tocagku BIOJAL MarucTpajged HaXoAATCS B HEYAOBJIETBOPUTEIBHOM COCTOSI-
HUU. 3aCOJICHHE II0YB, PE3yJbTaT HUCIIOJIb30BAHUS I1ECYAHO-COJIEBBIX CMECEH, CKia-
JTMPOBAHKE CHEra Ha O3€JICHEHHBIC yYaCTKH MPUBOIAUT K OOpa30BaHUIO TPEIIUH HA
CTBOJIaX JIEPEBbEB, 3aJIOMY CKEJIETHBIX BETBEH, MOBPEXKICHUIO KOPHI U 3arpA3HEHUIO
nouyB Herenpoaykrtamu. Haubosee 3arpyxeHHble Maructpanu (yiaumbl Y IMypTCKas
u K. JInuOkHexTa) He IMEIOT 3aIUTHBIX MOJIOC, YTO MPUBOIUT K YBEITHUYCHUIO YPOBHS
IIyMa M 3ara30BaHHOCTH BO3JyXa. [IOTHOCTh MarucTpagbHbIX MOCATOK COOTBETCT-
BeHHO paBHa 113-134 u 1 mir./ra, 4TO AaJIeKO HE COOTBETCTBYET MPUHSTHIM HOpMa-
tuBaM (150-200 nns nepeBbeB u 1500-2000 — a1t KyCTapHUKOB), K TOMY K€ Jipe-
BECHBIE HACAXJICHUSI PACTIPEICIICHbI BJIOJIb MAarucTpaiei 10BOJILHO HEPABHOMEPHO, U
Ha OOJIBIIOM MPOTSHKEHUH BOOOIIE OTCYTCTBYIOT.

BunoBoit coctaB maructpaibubix mocaaok yi. K. JIuOknexra npencrasieH 8
BUJIAMU JPEBECHBIX pacteHuid (mpunokenue [, Tabdn. [.2), 3 KOTOPHIX OCHOBHOM
MOPOJION SIBJISETCS TOMOJIb Oanb3aMudeckuii — 87,5% oT o011ero uncia BUI0B. ITOT
BUJl B OCHOBHOM TIPEJICTABIIEH OCOOSIMHU yAOBIETBOpPHUTENbHOTO (64%) 1 HEeyIoBIIe-
TBOpUTENBHOTO (31%) cocrosinus. B 1eioM B mocagkax Xopolilee COCTOSSHUE UMEIOT
8,4% npeBecHbIX pacTEeHUM, yJIOBIETBOpUTEIbHOE — 61,9%; HEynOBIETBOPUTEIBHOE
—29,7%.

Onucanue TpaBSHUCTOIO IIOKPOBA B MAaruCTPajbHBIX IOCAAKax Ha YII.
K. JIubxnexTa mokasaiu, 4TO TPAaBOCTON XOPOIIO Pa3BUT, €ro Beicota 116 cM, obiee
pOoeKTUBHOE NMOKphITHE 80%, BbIIENIAIOTCS 3 sipyca. [IepBblii IpyC COCTABISAIOT: €Xa
cOopHasi, KocTpel 0e30CThlid, JIOMyX OOJbIION, MUXKMa OOBIKHOBEHHAs, IOJILIHB
ropbkas (Artemisia absinthium L.); BTOpoil — BepoHuKa AyOpaBHasi, KJI€BEp JTyrOBOH,
MsiTa TMOJeBas, MATJIMK JYrOBOM; TPETUH — JamyaTka cepeOpucras, MaThb-U-Mauexa,
OJIyBaHYHUK JIEKapCTBEHHBIN, ocoka Juchs (Carex vulpina L.), mOgopoXHUK OO0Jb-
moi. Onucanus Mokasajiu, 4To Ha TPEX U3 CEMHU YUeTHBIX IUIOIIAI0K KOCTpew 6e30c-
ThII HE MPOU3PACTall, HA OCTAJIbHBIX — IPOEKTUBHOE MOKPBITHE 3TOTO BUJA COCTABU-
70 ot 15 10 50% (B cpeanem coctaBuio 23%). Exa coopnas orcyrcTBoBaia Ha 70%
OMHCHIBAEMBIX YUETHBIX IUIOMIAI0K, HA OCTAJIHBIX — 3aHUMayia 00Jiee MOJIOBUHBI (B
cpeanem 50%) miomaau. Ha ydyeTHbIX IIIOMIaAsX HE BBISIBIEHO COBMECTHOI'O MIPOU3-
pacTaHusi ’TUX BUJIOB.

Ha ynmune ¥YaMyprckas npouspactaroT 25 BUAOB APEBECHBIX PACTEHUM, B TOM
yucie — 18 BUa0B AepeBbeB U 7 — KycTapHUKOB (nipuiioxenue [, Tadn. [1.3), Ho npe-
o0naaaroT mocagaku u3 Oepesbl noBuciao — 39,6% oOT yuciia IPEeBECHBIX PACTEHHI.
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HaunOoubiiee konuuecTBO 0coOeil HEYNOBIETBOPUTEIBHOIO COCTOSHHS B 3TUX Haca-
KICHUAX XapaKTEPHO ISl TOMOJs 0aIb3aMUYECKOTO U JIMIbI MEJIKOJIUCTHOM.

TpaBocToil xopoio pa3BuT, ero Beicota 107 cM, 00111€e MPOESKTUBHOE MOKPHI-
tie 73%, Takxke BbIIETAOTCS 3 spyca. [lepBblii sipyc cOCTaBIISIIOT: OOJSK MOJIEBOM,
noHHUK Oenbiit (Melilotus albus Medic.), exa cOopHas, KocTpel 0e30CThli, JOMmyX
00JbII0M, Mapb Oesasi, MOJbIHb TOPbKas, MOJbIHb OOBIKHOBEHHASI, PAUTrpac BHICOKU;
BTOPOW — TOpOIIEK MBIIIMWHBIN, KI€BEp TMOPUIHBIN, KIEBEP JIyTOBOM, MSATIUK JIYTro-
BOM, ocoT moJieBoi (Sonchus arvensis L.), nbipert nnon3zyuuit (Elytrigia repens L.),
THICSIYEITMCTHUK OOBIKHOBEHHBIN, YUCTOTEN OOJBIION; TPETUI — ropel] NTUYui, rpa-
BUJIAT TOPOJCKOW, KieBep nomsyuuid (Trifolium repens L.), namuaTka TycuHas, JO-
IIEpHA XMeJieBasi, MaTh-U-Mauexa, OJyBaHYMK JICKapCTBEHHBIN, MOJIOPOKHUK OO0JIb-
IO, TTOJIOPOYKHUK JIAHIIETOBUIHBIN (Plantago lanceolata L.).

B TpaBsSHUCTOM MOKpPOBE MArMCTPalibHBIX MOCAAO0K Y. YAMYpPTCKas MPOEK-
TUBHOE MOKPBITHE KOCTpena 6e30cToro B cpeaneM coctaBuiio 18% (untepsan ot 20
10 60%). Exxa cbopHast oTCyTCTBOBaa Ha 2/3 yUYETHBIX IUIONMIAI0K. Ha ocTaNbHBIX —
MIPOEKTUBHOE MOKPBITHE ATOTO BUJIa Haxoawnoch B npeaenax  40-90 u B cpenHem
coctaBuiio 42%. Ha ydeTHBIX IUIOMAAAX HE BBISIBJIEHO COBMECTHOI'O ITPOU3PACTAHMS
KocTpela 0e30CTOro U €Xu COOPHOM.

[Tapk um. Kuposa siBnsiercs Hanbosiee KpyImHbIM B TOPOJIe 0OBEKTOM 0O3€eJIeHe-
Husi. EcrecTBeHHbIE ApeBOCTOM 37ech 3aHuMaroT 70% Iuionaan M pacroyioxKeHbl B
OCHOBHOM B CEBEPHOM M CEBEPO-BOCTOYHOM YACTHU IMapKa, MPUMBIKAIOIIEH K JIECO-
MapKOBOW YacTH 3€JI€HOM 30HbI ropojaa. Benyummu nopogamu siBisitotes €1b (55%),
cocHa oObikHOBeHHas (31%), Gepe3a moBucnas (6%). Enb (dbunckas, cubupckas) u
COCHAa OOBIKHOBEHHAss B OCHOBHOM IPEJCTaBJICHBI OCOOSIMHU YAOBIECTBOPUTEIBHOTO
coctostHus (41-42%), HO W MPOIEHT 0COoOE B HEYIOBICTBOPUTEIBHOM COCTOSHHH
TaK>Xe JIOBOJIbHO BBICOK M COCTABJISIET COOTBETCTBEHHO 18 1 24%.

B uCKyCCTBEHHBIX IOCaJKax NPEBAIMPYIOT JIMCTBEHHbIE MOPOAbL: Oepe3a mo-
BUCTIAsl, TUTIA MEJIKOJIMCTHAS, sIOJIOHS STOAHAS U JOMAITHSS, Kaparana JAPEeBOBHIHAS.
HauGonbiiee uncino ocobeil HEyAOBIETBOPUTEIBHOIO COCTOSHMSI XapaKTEPHO IS
Kaparasbl 1peBoBUIHOMN (50%) B OCHOBHOM 3a CUET MOPAKEHUS MYUYHUCTON POCOU U
KJeHa siceHenuctHoro (40%) 3a cyeT MEXaHMUYECKUX TMOBPEKIEHUU, T.K. DTOT BUJ]
IPUYPOUYEH K TPOITMHOYHOM CETH.

B nenom B HacaxaeHHsIX Mmapka oTMedeHo 29% aepeBbeB U KyCTaPHUKOB XO-
POILIEr0 COCTOSIHUS M PUMEPHO JiBe TpeTH (61%) — y10BIETBOPUTEIHHOTO.

Onucanue TpaBSHUCTOrO MOKpPOBa B napke uM. Kuposa mnokaszano, 4to TpaBo-
CTOM JOCTATOYHO XOPOIIIO Pa3BHUT, €ro BhICOTA cocTaBiseT 123 cM, oOIiee MPOSKTHUB-
Hoe nokpeITHE 81%. B TpaBocTO€ BBIIENAIOTCS 3 sipyca, NEPBBIN SPYC COCTABIISIOT:
exa cOopHasi, KOCTpell 0e30CThIi, BTOPOM — BEpOHMKA JyOpaBHasi, BUKa 3a0opHas
(Vicia sepium L.), repaHb JIECHasl, TOPOILLEK MBIIIUHbBIN, KJIEBEP JIyTOBOM, JIFOLIEPHA
JyroBasi, MaHMXETKa, MSTIUK JIYTOBOH, TBHICSYEIUCTHUK OOBIKHOBEHHBIN, CHBITh
oOblkHOBEHHas (Adegopodium podagraria L.), xBou necHoil (Equisetum sylvaticum
L.), uncroren OonblION; TpeTuil — OeapeHel] KaMHEJIOMKa, rpaBUjaT TOPOJCKOMH,
3eMJISIHMKA JIECHAs!, KJIEBEp IMOJ3y4Mii, KOMBITEHb €BPOIEUCKUH, anyaTka cepeOpu-
cTas, MEIyHHUIa HEsCHAas, OJYyBAaHYMK JICKAPCTBEHHBIM, MOJAOPONKHUK OOJIBIION M
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CpEeIHUH, NOJIEBMLIA TOHKAsA, Pa3BUT MOXOBOW MOKPOB. B TpaBsSHMCTOM IMOKpOBE Ha-
CaXJICHHMI Mapka KOCTpel 0€30CThIi OTCYTCTBOBAJ HA IMOJOBUHE W3 ONUCHIBAEMBIX
yUeTHBIX Tutoniaaei. Ha apyrux — ero npoekTUBHOE MOKPBITHE KOJIe0aaoch B UHTEP-
Basie ot 15 1o 50%, B cpeanem cocraBuio 20%. Exa cOopHast Takke mpouspacraia
Ha MOJIOBUHE OMMUCHIBAEMBIX IUIOIIAIOK, IJI€ €€ IPOEKTUBHOE MOKPBHITUE HAXOJUIOCh
B unrepnaie 20-40, a B cpegueMm — 29%. Ha naByx u3 14 onucaHHBIX IJIOIIAA0K €XKa
cOopHast U KocTpell 0e30CThIi MPOU3pacTail COBMECTHO, UMEsl MIPUMEPHO OJMHAKO-
BOE MPOEKTUBHOE MOKpHITHE (25-30%).

Onucanue TpaBsIHUCTOTO MOKpoBa B botannueckom cany Yal'y nokasaio, 4yTo
TPaBOCTOW XOPOIIIO Pa3BUT, €ro BbIicoTa cocTaBisieT 113 cM, ob1iee mpoeKTUBHOE MO0~
kpeitrie 100%. [lepBblit sipyc COCTaBISIOT: €Xa cOOpHAasi, KOCTpel 0€30CThIil; BTOPO
— TOPOIIEK MBIIIUHBIN, 3BEepO0OI MATHUCTHIN, KJIEBEpP THOPUIHBIN, KYIIBIPh JIECHOMH,
JIOTUK €IKWWA, MaH)XETKa, CHBITh OOBIKHOBEHHAs; TPETH — TpaBHJIAT TFOPOICKOM,
3eMJISTHUKA JIECHAs, KOMBbITEHb €BPOMNEHCKUI, MEIyHUIIA HESICHAs!, MTOJICBUIIA TOHKAsI.
Ha nonoBuHE ONMUCHIBAEMBIX YYETHBIX IUIOMIAJ0K KOCTpel O€30CThI MMEN MPOeK-
TuBHOE MOKphITHE OT 20 10 80%, KOTOpOE B cpenHeM coctaBmiio 25%. Exa cOopHas
npou3pacTaja Ha BCEX YUETHBIX IUIOIIAJIKaX, UMesl IPOCKTUBHOE MOKPBITUE B MpeEe-
nax 15-28% (B cpennem 22%). Toapko Ha IBYX M3 YYETHBIX IJIOMIAIOK €Ka cOOpHas
U KocTpell 0e30CThIN MPOU3pacTaiv COBMECTHO, MpPUYEM Ha OJAHOW U3 HUX JOMHHH-
poBaJt KocTpel] 6e30CThIi (MpoekTuBHOE MOKpbITHE — 80%), HAa IPYro¥ ATH BUABI 3a-
HUMAaJIM MPUMEPHO PaBHbBIC MO MIIOMIAANA YYACTKH (COOTBETCTBEHHO 25 1 20%).

3aBepiasi aHAJIW3 COCTOSIHUSI HACAKICHUM MOXKHO 3aKJIIOYUThH, YTO Hambosee
OCTPBIMH TPOOIEMaMU 03€JICHEHUSI TOPOJia SIBJISIOTCA: 1) COKpalleHue MIomaay Ha-
CaXXJICHMH, 2) cTapeHue 3eleHoro (GoHaa ropoja, 3) KOMIEHCAMOHHOE O3€JICHCHUE
HE BOCTIOJHSIET TIOTEPU OT BBIPYOKH JEPEBHEB U KYyCTAPHUKOB, 4) OTCYTCTBUE TIaHA
03€JICHEHUS] U CUCTEMbl MOHUTOPHUHIA COCTOSIHUSI HACAKICHU .

4.2 OueHKa ’KU3HEHHOI'0 COCTOSIHUS APEeBECHBIX PaCcTeHU

B paifonax uccienoBanusi mpoBejieHa OlleHKa >ku3HeHHOro coctosinus (JKC)
BUJIOB JIPEBECHBIX PACTEHMM, TpeoOIalaomX B HacaKIeHUAX. JKU3HEHHOE COCTOsI-
HUE OIICHUBAJIOCh MO COCTOSHUIO ACCUMWISIIMOHHOIO ammnapara, 00JiaJalollero Bbl-
COKOHM 4YBCTBUTEJIBHOCTBIO K ypoBHIO 3arps3Henus (Hukomaesckuit, 1999). Cornac-
HO METOJMKE, MO JECATUOATFHOMN IMIKaJle OIICHUBAIN: KOJIMYECTBO KMBBIX BETBEU B
KpoHax JnepeBbeB (P)); cremenp obmuctBieHHOCTH KpoH (P;); KOIMUYECTBO KUBBIX
(0e3 Hekpo30B) MUCThEB B KpoHax (P3); cpeaHee KOIWYECTBO KUBOM IUIONIAIN JIUCTA
(P4). Tlocne yero ompenensyii CyMMapHyr0 OILIEHKY (MakcumanbHO 40 0aymioB) co-
CTOSIHUS JIEPEBHEB KAXKIOT0 BUJA U IMPOBOJAWIN pacCIpeieieHue JEPEBbEB MO IIKae
kareropuii: 39-40 OamioB — xopouee cocTosiHue; 35-38 — y10BIETBOPUTEIIBHOE; Me-
Hee 35 OamoB — ocnalieHHble pacTeHus. Pe3yibTaThl MpeNCTaBiICHBI B MPUIIOXKE-
uuu JK, Ta6a. XK. 1.

Bricokue 6aibl 5)KU3BHEHHOTO COCTOSTHUS XapaKTEPHbI JJ1s1 Oepe3bl TOBUCIION U
KJICHA siICeHEeUCTHOTO (puc. 1).
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KneH siceHenMcTHbIN Bepesa nosucnas

Puc. 1. XXuszneHHoe coctostHue 0epe3bl HOBUCIION U KIIEHA SICEHETUCTHOrO
(r. MxeBcK)

HeBbicokuii cymmapHblii 0amin TOmoJisi 0anb3aMUYECKOr0 CBSI3aH C IOBPEXK-
JIEHHOCTBIO JINCThEB HACEKOMBIMU — MUHEpaMu (noBpexaeHue pocturaet 90-100%),
a Kaparasa JpeBOBHUIHAs CWIBHO MOBPEXKICHA MYYHUCTON POCOU.

Haubonbiiee koinyecTBO 0coOeil ¢ HU3KMMM OajljlaMH KU3HEHHOTO COCTOS-
HUSl MPOU3PACTAET B MaruCTPAJbHBIX IOCAJKaX, XapaKTepU3YIOIIMXCS Hauboee
CWJIBHOH CTEIIEHBIO 3arpsi3HEHUs1 aTMOC(EPHOro BO3/1yXa U IIOYBEHHBIX PECYPCOB.

4.3 JkoyorHYecKasi XapaKTePUCTHKA YCJIOBHI MPOU3PACTAHUS PACTEHUH

Ha pactutenbHble OpraHu3Mbl B YCIOBUAX TOPOJICKOM Cpelibl OKa3bIBAET BIIUS-
HUE HE TOJBKO YPOBEHb TEXHOTCHHOTO 3arps3HEHUs, a eIl KOMIUIEKC (aKTOPOB.
B cBs3u ¢ 3TUM HamMu COCTaBJIEHA 3KOJIOTHYECKAS] XapaKTEPUCTHUKA YCIOBUN MPOU3-
pactanusi U3y4aeMbIX BUAOB pacteHuil. [Ipu ee cocTtaBieHUM UCIOIB30BaHbI MaTe-
puanbl 30HUPOBAHUS TOPOJIa IO YPOBHIO 3arpsi3HEHUs OYB U Bo3ayxa (gaHubie ['eo-
AKOJIOTHUYECKOHN J1abopaTopuu Y AMYpPTCKOTO IOCYJIapCTBEHHOTO YHUBEPCHUTETA; Ma-
Tepuaabl Y AMYPTCKOTO IIEHTpa MO TUAPOMETEOPOJOTUA U MOHUTOPUHTY OKpPY’Karo-
mieit cpeant (YIII'MC); Crypman, INarapun, 2002; Ctypman, 3arpeduna, 2002; byxa-
puna, IloBapuununa, Benepuukon, 2007), pe3yiabTaThl UCCIEIOBAHUNA MTOYB U CHEX-
HOT'O MOKpOBa ropoja, nposeaeHHsix H.I'. PrutoBoit (2003), a Takxke opUruHaIbHbIC
MaTepHalibl aHAJIM30B OOpa3IOB MOYB M CHEXHOTO MOKPOBAa, OTOOPAaHHBIX HaMHU B
MeCTax MPOU3pPACTaHUs YUETHBIX PACTEHUMH.

B skonmornueckoii mpakTHKE JUIsl OLICHKU YPOBHSI 3arpsi3HEHUs aTMOC(h)EepHOTO
BO3JIyXa HMCIOJIb3yeTCs KOMIUICKCHBIN HHACKC 3arps3HeHus atMochepsl (M3A). On
YUYUTBHIBAET MPUOPUTETHBIC 3arpsI3HSIONINE BEIIECTBA, MPUCYTCTBYIOIIME B BO3AYXE
(Metonuka pacuera..., 1987). B roast npoBeaenust ucciaegopanuid (2005-2007 rr.) B
LEJIOM II0 TOPOAY 3TOT MOKa3aresb coctaBuil 13,68-7,48, 4To yka3bIBaeT Ha IMOBBI-
IICHHBI W BBICOKHI ypOBEHb 3arps3HeHusi atMocdepbl. Huskoe kauecTBO aTmo-
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chepHoro Bo3Ayxa OOBSCHSAETCS BBICOKMM  COJAepXaHueM OecH3(a)mupeHa
(U3A =4,94-3,95) u popmanbaeruna (M3A = 6,79-3,70). Kpome Toro, B 4ucio y4u-
ThIBaeMbIX MpumMeced BXoasaT nuokcup azora (MU3A = 0,92-0,57) u okcup yriepojaa
(U3A = 0,62-0,38). Ha pucynkax 2-5 npencTaBieHbl MaTepUaibl KAPTUPOBAHUS TO-
poja Mo ypOBHIO COJIEpaHHUs B3BEIICHHBIX BEIIECTB, OKCUAOB a30Ta W yriepoja B
aTMoc(epHOM Bo3ayXxe, nokazaremnto N3A.

IITKunO um. C.M. KupoBa npejicrapisier co0oi TOpoACKOM MapK JaHAmadTHOTO
TUna Tiom@aasio 113 ra, uMeronmii KOMIIAKTHYI0 HEPACWICHEHHYIO KOH(QUTYpaluio U
PacroIoKEHHBIM B CTOpOHE OT Ipeobiagarommx B Mbkescke BeTpos (FO-3).

[Tapk pacnoJioxkeH B 30HE C MOHWKEHHBIM 3HaueHrneM U3A, OCHOBHOM BKJaJ B
KOTOPBIM BHOCUT cojepxanue B Boznyxe NO,. B roasl mccienoBaHuil MHAEKC 3a-
rpsi3HeHUs aTMOocepsl B TaHHOM paiione paBHsics 5,21-3,10.

Tepputopusi mapka xapakTepusyeTcsi MpeodiiaaHHeM CYIECUaHbIX JIEPHOBO-
MOJI30JIUCTHIX MOYB, UMEIOIIUX KUCIOTHOCTh, paBHYIO 6,1, ¢ BBICOKMM COJEpKaHUEM
oprannvecknx BemiecTB (rymyca) (5-8% u Gornee), momsuxHOTO (hocdopa (148) u 06-
MeHHOro Kanus (166 mr/kr moussl) (Dkonorudeckoe. .., 1997). B nouBax Obu1o 3aduk-
CHUpPOBAHO OYEHb BBICOKOE cojiepxkaHue xenesa, B 50-100 pa3 npesbliatoiiee (OHOBbIE
IIOKa3aresy. B 1iesioM oYBbl XapakTepU3yrTCs cpeaHent yitoTHeHHoCTh0. H.I'. Pouto-
Ba (2003) 0THOCUT MOYBKI 3TOTO paiioHa K HAUMEHEEe TPAaHC(POPMHUPOBAHHBIM B TOPOJIC U
XapaKTEpU3yeT UX YPOBEHb 3arps3HEHHUs KaK JOMYCTUMBIN (Z¢ = 8-16).

[IpoBeeHHBI HaMKM aHAJIW3 MOYBBI M CHEra MOKa3all, YTO CHEKHBIA MOKPOB
UMEET KHCIIOTHOCTb, paBHYIO 7,1 (4TO BblllIE paHee MPUBOJMMBIX 3HAYEHUN — 6,8),
coepkuT 1,15 MI/aM’ MbITH U HE3HAYHTEIBHOE KOJTHYSCTBO HOHOB XJIOPA U TSIKE-
JpIX MeTauioB. OOMeHHash KHCIOTHOCTh mouB, paBHa 6,10 (pHuo = 6,96) u HOp-
MaJibHasl TUIOTHOCTB CJIOKEHUS, MoJieBasi BIaXXHOCTh 15,28-23,85% (B 3aBuCcHUMOCTH
OT MOYBEHHOTO TOPU30HTA). BBISBICHO CpelHee U BBICOKOE COACpP)KAHUE TyMyca,
noABMXHOTO (hochopa, OOMEHHOTO Kajus, aMMOHHIHOTO a30Ta U OYEHb HU3KOE CO-
Jep>KaHue HUTPATHOTO a30Ta.

Borannueckuii cag YAMYpPTCKOro rocyJiapcTBeHHOI0 YHUBEPCHTETa pac-
MOJIOXKEH Ha CEeBEpPHOM OKpauHe I'. MkeBcka Ha JIEPHOBO-MOA30IMCTHIX CYyIMEeCUaHbIX
MOoYBaxX CO CIAOOKUCION peakiuel cpeabl. PacTUTENbHOCTh TUMTMYHA JIJISE 30HBI CMe-
IIaHHBIX TEMHOXBOMHBIX JIECOB.

B Mecrax B34THS pacTUTENbHBIX OOpPAa3IOB MOYBBI XapaKTEPU3YIOTCS KUCIOU
peakmmeit (pHxe = 4,53, pHpo = 5,60), HOpManbHOW TUIOTHOCTBIO CIIOKCHUS
(1,14-1,18 F/CM3), noseBou BiaaxHocThio 33,03-38,84%. [TouBsl conepxkar 4% opra-
HUYECKOro BeniecTna (rymyca); P,Os — 48,35; K,0O — 108,59; NH, —271,25; NO; —
5,50 Mr/Kr mo4Bbl. DIEMEHTOB MUTAHUS B MOYBE B UIOHE COJEPIKHUTCS 3HAYUTEIHHO
0O0JIbIIIe, YEM B HIOJIE, YTO, BEPOSITHO, CBS3aHO C MOTJIONMIEHUEM MX PACTCHUSIMH B Te-
yeHHe BereTauuu. B nouse Taxxke o6Hapysxensl nousl Cl' u Na' B konuuectse 0,13 u
0,06 mM0116/100r COOTBETCTBEHHO.

KucnoTHoCTh CHEroBoM BOJBI cocTaBiisieT 5,92, Takke B HEeM BBISIBICHO HE3Ha-
YUTEIbHOE KOJIMUeCTBO TspKeNbix MetaiioB (Cu, Cd, Pb, Ni), cogepkanue npuim —
1,02 mr/mm’, moros Cl” — 0,02 MMOJIB/IM”.
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B 1ienoM 30HBI YCIOBHOTO KOHTPOJIA XapakTepusyroTcs cinabokucioin (bora-
Hudeckuid cax Yal'V) u 6nuskoit k HeiTpaneHoil (LHITKuO um. C.M. Kuposa) akty-
aJbHOM KHUCJIOTHOCTHIO MOYB. CoJiepKaHWe HUTPATHOTO a30Ta B MOYBAX — HU3KOE U
cpeliHee, aMOHUIMHOTO a30Ta — HU3KOe, 0OMEHHOro Kanus u (ochopa — BBICOKOE, Ty-
Myca (OpraHu4ecKoe BEUIECTBO) — CPEIHEE.

CanurTapHo-3amuTHas 30Ha npeanpusatua bymmam OAO «bymmain sBiis-
eTCs OJHUM M3 BEAYIIMX NPEANPUATHH, 3arps3HsIonmx atMochepHbiii Bo3ayx Mkes-
cka. [Ipennpusitue pacmosio’keHO B CEBEPO-BOCTOYHOM yacTu T. MkeBcka B 30HE MOBbI-
HICHHbIX 3HaueHni N3A.

B roapl uccnenoannii U3A coctaBun 15,85-9,24. [IpuoputeTHBIMU 3arps3HUTE-
JSIMH BO3[lyXa B ITOM paiioHe sBisitoTcsi Oen3(a)mupen, dopmanbaerun, CO, NO, u
B3BCIIICHHBIE BeIIeCTBA. MakcumalibHas pa3oBasi KOHIIEHTpaIws Gpopmaibaeriia B OT-
nenpHble Mecspl qocturana 1,3 ITJIK, a nquokcuna azora — 2,2 ITJIK.

[TouBBl B ATOM pailoHE XapaKTEpPU3YyIOTCS JIOMYCTUMBIM M YMEPEHHO OIACHBIM
ypoBHeM 3arpsizHeHus — Z¢ = 8-16 u 16-32. B mectax B3STHS pacTUTENBHBIX 00pa3IoB
MOYBBI UMEIOT CPETHEE U HU3KOE COJICPIKAHUE TSKEJIBIX METaJIOB, 3a uckitoueHueM Cu
(moBbIIeHHOE). J1J1 1ToUB XapakTepHa mienounas peakius (pHyc = 7,58, pHuo = 8,15),
cpeliHee cojep)kaHue oprannyeckoro Bemiectna (3,78%), BbICOKOE — MOABUKHOTO (Poc-
dopa, 0OMEHHOTO KaJIusg U aMMOHHiTHOTO a30T1a (197,67; 152,55 u 145,67 Mr/Kr no4BsI
COOTBETCTBEHHO), HU3KOE — HUTPATHOrO a30Ta (6,52 mr/kr moursl). [TouBkl cimabo yri-
notHens (1,24 r/cM’) ¥ HMEIOT HE3KYIO TOJIeBYIO BIKHOCTB (12,92%).

H.I'. PounoBoit (2003) mig 1aHHOrO pailoHa OTMEYEH JOIYCTUMbIA YPOBEHb 3a-
IPA3HEHUS] CHEXXHOro MOKpoBa. [1o Hammm e JaHHBIM, CHEXKHBII MTOKPOB UMEET CO-
JiepKaHie NOHOB XJIOpA W HATPUs Ha MOPSAIOK BBIIIE, YeM B (DOHOBBIX 0Opasiax, a Tak-
K€ MaKCUMaJIbHOE B TOPOJIe cosepkanue nuHka (1885 mr/m).

CanurapHo-3amuTHas 30Ha npeanpuatus MHikerans OAO «Mxcranb»
TaK)Xe SIBISICTCS OJHUM W3 BEAYIIMX MNPEANpUSATUM-3arpsI3HUTENICH aTMOCPEepHOro
BO3/lyXa, HECMOTpPsSI Ha BBEJICHHE COBPEMEHHBIX TexHojiorui. [Ipeanpusitue pacro-
JIO’KEHO B LIEHTPAJIBHOM YacTHU ropojia, I/ie BCIECACTBUE 00pa30BaHUs «OCTPOBA TeEIl-
Ja» W HaJlM4us TOPOJICKUX OPU30B MPOUCXOIUT CKOTUICHUE 3arps3HEHHBIX BO3AYII-
HBIX MacC, U OTMEYalOTCsl MOBBIIICHHbIE TOKa3zarenu M3A, mpu 3TOM CO30aK0TCA
BeCbMa HEOJIaronpusTHBIC YCIOBUS IS AKUZHEEATEIbHOCTH PACTEHUH.

PaccunTanHblil HaMU MHJIEKC 3arpsi3HEHHs] aTMOCGepsl sl TaHHON TEeppUTO-
puu coctaBuia 9,20-13,12, ocHOBHO# BKJIaJ B KOTOPBIM BHeCIM OeH3(a)mupeH, ¢op-
manpaerug u CO. B roasl ucciieoBaHHil 3€Ch OTMEYEHO HEOJHOKPATHOE IPEBBI-
menue [IJIK mo okcuny yraepona.

[TouBBl TaHHOTO paliOHA BECHOW XapaKTEPU3YIOTCS BBICOKHMM COJEPKAHUEM
TSOKENbIX MeTauioB. K KOHIy BereTallMOHHOrO Mepuojia MPOUCXOJUT YBEIUYCHUE
XUMUYECKUX 3JIEMEHTOB MPAKTUYECKU B JIBa pa3a, U KOHLEHTPALMKU XapaKTepU3yroT-
Csl Kak 0Y€Hb BBICOKHE, UTO coryiacytorcs ¢ ganubiMu H.I'. PeutoBoii (2003).

B mecTrax B3sATUSI pacTUTENBHBIX 00pa3loB MOYBbI UMEIU OOMEHHYIO KUCIOT-
HOCTB 6,95 (pHno = 7,93), conmepkanue opranudeckoro BemecTsa — 2,17%, NH, —
107,27, NOj; — 18,18; P,Os — 270,56; K,0O —170,27 Mr/kr nouBsl. JIjisl MOYB Xapak-
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TepHa clabasi YIUIOTHEHHOCTh M HHU3Kasl MoJieBas BJIaXHOCTh 15,65% B uioHe u
29,39% B uroine.

H.I". PoimoBoit (2003) ycTaHOBJIEH BBICOKMI CyMMapHbIA MOKa3aTeb 3arps3-
HEHHS CHEXKHOTO [IOKPOBA B JJAHHOM paiione. EsxecyTouro Ha | M° CHEKHOTO MOKPO-
Ba B cpeaneM nocrymnaet 13,3-47,7 mr xenesa, 0,93-3,45 — uunka u 53-248 — menu.
Hamm pganHbple Takke NOATBEPAWIIM, YTO B CHEXKHOM NOkpoBe C33 mpeanpusitus
WMxcrane camoe BBICOKOE B TOpOJIE COAEPKAHUE IbUIM, HOHOB XJIOpa M HATpHs, a
TaKKE TSKEIBIX METAIIJIOB.

B canuTapHO-3alUTHBIX 30HAX MPOMBIIUICHHBIX MPEANPUATAN MOYBBI B OC-
HOBHOM CPEIHENIECIIOYHbIE (32 UCKIIOUYEHUEM Npeanpustus bymmarr), 3a roabl uc-
clieoBaHUN HaOmogaics poct 3HaueHu pHyyo B 3THX paitonax. ConepkaHue HHUT-
paTHOTO a3oTa B ypOaHO3eMaxX UCCIIENYEMbIX CAHUTAPHBIX 30H HU3KOE, 32 UCKIII0Ye-
HueM npeanpusatusa Moxcrans. CoaepkaHue aMMOHUMHOIO a30Ta B IIOYBAX HACAXKIE-
Hui C33 NpOMBIIUIEHHBIX NPeAnpUITH Takxke Hu3koe. [louBbl Xapakrepusyrorcs
BBICOKUM coJiepkanueM kanmus u gochopa (B cmoe moussl 30-50 cm), a Takxke cpea-
Hel 00eCTIEYEHHOCTHIO TYMYCOM.

Yianna Yamyprekasi SBIS€TCS OJHOM M3 CaMbIX OKMBJIEHHBIX Marucrpaniei
ropojia. Y4acToK XapaKTepu3yeTcsl MHTEHCUBHBIM JBUKEHUEM aBTOTpaHcropTa (MH-
TEHCUBHOCTH JABMKeHUs 2800 1mT. aBT./d), 3/1eCh PACIIONOXKEHO 18 MmepeKkpecTKoB, Ha
5 U3 KOTOPBIX yCTaHOBJIEHbI cBeTO(ophl. Kak M3BeCTHO, 3aMeJIeHHe JABUKEHUS Ha
NEPEKPECTKaX U B paliOHE OCTAHOBOK OOLIECTBEHHOI'O TPAHCIOPTA MPUBOAMUT K MaK-
CUMaJIbHBIM BbIXJIONIaM JBurarenei (Anekceenko, 2000).

Marucrtpanb pacnoyio’k€Ha B 30HE NOBBIINIEHHBIX 3HaueHud M3A, BBICOKHX
KoHLeHTpauuii B Bozgyxe CO (> 0,5 TIJIK) u B3Bewmennsix Bemects (> 0,3-0,4 TIJIK).
VYposenb myma cocrasiisieT 81 nb (Baxutos, ['arapun, 2005).

CocrostHue aTMOC(pEepHOro BO3AyXa OTJIMYAIOCh BBICOKMMH IIOKA3aTEIsIMU
N3A: 11,91-9,35, cymecTBeHHBIN BKIaA B €ro (OpMUPOBAHUE BHECTH OeH3(a)MUpeH,
dopmansaerun u NO,, o KOTOPHIM OTMEYEHO HeOJHOKpaTHOe npesbimenue [T/1K.

[TouBa B MecTax B3ATHS PACTUTENbHBIX 00pa3loB uMeeT 3HaueHue pHycy, pas-
Hoe 6,63 (pHuo = 7,83). ConmeprxkaHue opraHMuecKoro BemiecTa (rymyca) B MOYBE
coctaBisieT 2,29%. OCHOBHBIE 3JIEMEHTHI MUHEPAJIBHOTO NTUTAHUS XapaKTEPU3YIOTCS
BBICOKHM COJIEPYKAHHUEM, 332 UCKIIOUCHHEM OUYE€Hb HU3KUX KOHIIEHTPAUMi HUTPATHOTO
azota — 5,37 Mmr/kr nouBbl. [I0YBbI UMEIOT HOPMAIBHYIO IUIOTHOCTH CJIOXKEHHUS, HO
HU3KYIO IOJIEBYIO BIAKHOCTb.

CHexXHbII TTOKPOB B PacCMATPUBAEMOM paliOHE XapaKTEepU3yeTCsl LIEIOUYHOU
peakuueit (pH = 7,6), comepkanneM mbumd — 1,28 Mr/aM’, HOHOB XJIOpa H HATPHS
0,35 u 0,53 MMOJIB/IM° COOTBETCTBEHHO. BBICOKOE coaepxanre noHoB Cl m Na'
MOKHO OOBSICHUTh TPUMEHEHHUEM aHTUTOJIOJIETHBIX cMeceil. Takke B CHEKHOM TIO-
KpPOBE BBISIBJICHA 3HAUMUTENIbHAsI KOHIICHTpAIUs TSKEJIbIX METauioB, B 2-45 pa3 mpe-
BBIIIAOIIAs (POHOBBIE MTOKA3ATEIH.

Yauna K. JIuOKkHexTa OTHOCHUTCS K OAHOM M3 LEHTPAIbHBIX MarucTpajieu
r. lbkeBcka. Ha uccrnenyeMom yyacTke MMEET MECTO MHTEHCHUBHOE JBUYKEHUE aBTO-
TPaHCIOPTa, PACIOJIOKEHBI 5 MEPEKPECTKOB U 3 OCTAHOBKHU OOIIECTBEHHOI'O TPaHC-
nopTa, UHTEHCUBHOCTH ABMXEHUS cocTaBisieT 970 mT. aBT./u.
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[ ] weHbwe 1,5
B 6Gonbwe 1,5

1‘ Homepa noctoB
& HabnogeHun YLITMC

‘ PainoHbl 3aknagku

npobHbIX Nnowaaen

Puc. 2. Cxemarnueckas KapTa pacrpeesieHusi CpeIHEroJ0BbIX 3HaueHuii U3 A
(no nanubiM B.M Ctypmana (2000))

[Ipumeuanue. Paiionsl 3akiaaku npoOHBIX TUToNIanei: borannueckuil cag Y AMypTCKOro ro-

cynapcrBerHoro yausepcurera — 1; [IITIKuO um. C.M. Kuposa — 2; Wxkcranps — 5; Bymmar — 7; yi.
Yamyprckas — 8; yi. K. JInuOknexra — 9.
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meHbLe 0,1
0,1-0,2
0,2-0,3
0,3-04

donbwe 0,4

( 1 . Homepa noctos
‘ HabntogeHun YUIMC

‘ PanoHbl 3aknagkum

npoBHbIX Nnowaaen

Puc. 3. Cxemarndeckas kapTa pacupeacsieHus] CPEIHEr0I0BbIX
KOHIICHTpaIMi B3BEIIEHHBIX BEIIECTB
(B nonsix TIJIK, mo nanueim B.U Crypmana (2000))

[Tpumeuanne. PaiioHbl 3aKmaaky MpoOHBIX IUIomaaei: boranmueckuit can Y aMypTcKoro ro-

cynapctBerHoro ynusepcurera — 1; LHIIIKuO um. C.M. Kuposa — 2; xkcranes — 5; bymmam — 7; yi1.
Y amyprekas — 8; yi. K. JInOknexta — 9.
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MeHbLle 0,4

0,4-0,5

donbwe 0,5

1 Homepa noctoB
: HabnogeHun YUIMC

PanoHb! 3aknagku
NpOGHbLIX Nnowanen

Puc. 4. Cxemarnueckasi KapTa pacupeeIeHNs CPeIHEr0JOBbIX
KOHIICHTpalMi OKCHIA YIJIepo/ia
(B nonsix TTIJIK, mo nanueim B.U Crypmana (2000))

[Ipumeuanue. Paiionsl 3akiaaku npoOHBIX TUToNIanei: borannueckuit cag Y AMypTCKOro ro-

cynapcrBernHoro yausepcurera — 1; [{IIIKuO um. C.M. Kuposa — 2; Vbkcrans — 5; Bymmam — 7; yi1.
Yamyprckas — 8; yi. K. JInuOknexra — 9.
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Homepa nocTos
Habmogeruin YUIMC

PaitoHbl 3aknanku
npobHbIX NnoLiagen

Puc. 5. Cxemarnueckasi KapTa pacupeeeHNs CPeIHEr0JOBbIX
KOHLIEHTpalui OKCUa a3oTa
(B nonsix TTIJIK, mo nanueim B. Crypmana (2000))

[Ipumeuanue. Paiionsl 3akiaaku npoOHBIX TUToNIanei: borannueckuil cag Y AMypTCKOro ro-

cynapcrBernHoro yausepcurera — 1; [IIIKuO um. C.M. Kuposa — 2; Vbkcrans — 5; Bymmamn — 7; yi1.
Y amyptekas — 8; yi. K. JIubkuexra — 9.
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MarwucTtpans HaXOIUTCS B 30HE IMOBBIIMIEHHBIX 3HaUueHU NU3A, BBICOKMX KOH-
nentpauuii B Bozayxe CO (0,4-0,5 TIIK) u B3Bemenubix Bemiects (ot 0,2-0,3 go >
0,3-0,4 ITJIK). Yposens myma coctasisier 80 n1b (Baxuros, I'arapun, 2005).

B roap! uccnenoBanuii B 3TOM pailOHE YCTAHOBJIEHBI BHICOKUE 3HaueHus1 U3 A,
MPUOPUTETHBIN BKJIaJl B KOTOpbIA BHecan OeH3(a)nupeH, popmanbaerun u CO. s
NOCJIEIHUX B 3TOT IIEPUOJ OTMEYEHO HEOJHOKpaTHOE npeBpiieHue TT/1K.

[TouBsl B paitone yin. K. JIuOkHexTa UMEIOT YMEPEHHO-OIACHBIM YPOBEHb 3a-
rpsizHeHust (Zc = 16-32). ConepxkaHue TKEIbIX METAUIOB XapaKTepU3yeTCsl Kak
cpennee. B Mectax B3sTHS paCTUTENIbHBIX 00pPA3IIOB /JIs OYB XapakTepHa OOMEHHas
KHCJIOTHOCTb, paBHas 6,40 (pHpoo = 7,18), oueHb BBICOKOE COAEpKaHUE OpraHuye-
CKOr'0 BemiecTBa (Tymyca), moaBuxHOTo dhochopa, OOMEHHOTO Kajaus, aMMOHUMHOTO
azora (182,31; 212,90 u 176,87 COOTBETCTBEHHO) U HU3KOE — HUTPATHOIO a30Ta (8,80
MT/KT TIOYBBI). YCTaHOBJICHHOE BBICOKOE COJIEpKaHHE OPTaHUYECKOTO BEIECTBA
(10,08%) MokeT OBITH CBSI3aHO C HAKOIUICHUEM B MOYBAX YTJIEPOACOASPIKAIINUX CO-
€IMHEHUI TPAHCIIOPTHBIX BHIOPOCOB. [[Jis MOYB XapakTepHa HOpMaJibHAsl IIOTHOCTh
CJIO’KE€HHMS U, TAKXKE KaK U B IPYTUX pailOHax, HU3Kasl MOJieBasi BIAXXHOCTb.

CHEXHbII TOKPOB B JITAHHOM PaliOHE XapaKTEPU3yEeTCSd HEUTPAIIbHOW peakuuen
(pH = 6,98), BhicOKUM cojaepkanvemM mbuid — 1,53 Mr/aM’ u XJIOPUI-UOHOB —
0,05 mr/mM°. BBISBICHO 3arpsi3HEHHME CHEKHOTO MOKPOBA TSKEIBIMH METAIIAMH
(Cu, Cd, Pb, Ni), ocobenno Zn.

KpoMe Hannums 3arpA3HAONMX BELIECTB B BO3JyXE, IOUYBAX U CHEKHOM IIO-
KpOBE HEOJIArONMPUSTHBIM ISl TPEBECHBIX HACAXKICHUM (HaKTOPOM B MaruCTPabHbBIX
NOCaJKax SIBJISIIOTCS MOBBIIICHHBIE TEMIIEPATYPhl, OCBEIIEHUE B HOYHOE BpEMs, 3Ha-
YUTEIbHAs BHICOTA U MJIOTHOCTh CHEKHOT'O MOKPOBA B 3UMHUM MEPHO/I.

B nouBax marucTpaibHbBIX MOCAJOK OYEHb HU3ZKOE COAEPKAHUE HUTPATHOIO
a30Ta, a CoJiep KaHue aMMOHUMHOIO a30Ta XapaKTepu3yeTcsl Kak noBbiieHHoe. Kon-
LEHTpallKsl OPraHuYECKUX BEIIECTB (IyMyca) B MOYBAX MAruCTPabHBIX MOCAJO0K IO
yi. K. JIubkuexTa ouenb Bbicoka (10,08%), 9T0 MOKeT OBITH OOBSICHEHO HE CTOJIBKO
MOYBEHHBIMU TPOIIECCAMHU, CKOJBKO HAKOIUICHHEM YIJIEPOJCOACPKAIMINX COEIUHE-
HUWA TPOMBIIIJIEHHBIX U TPAHCHOPTHBIX BHIOPOCOB B MOYBAX PAlOHOB C BBICOKUM
YPOBHEM TEXHOTEHHOTO 3arpsi3HEHUS.

Takum 00pa3oM, MOXKHO 3aKJIIOUUTh, YTO B CAHUTAPHO-3AIIUTHBIX 30HAX H
0COOEHHO BJIOJIb MarucTpajieid HaOJII0aeTcsl BHICOKUNM YpOBEHb 3arpsi3HEHUS TOYB,
CHEXHOTO TIOKpOBa U 0oJiee BHICOKME 3HAYEHUSI CYMMApHOTO MHJEKCA 3arpsi3HEHUs
aTMoc(epbl 10 CPAaBHEHHUIO C TPUTOPOTHON U MTAPKOBOM 30HAMU. ATPOXUMUYECKUEC U
¢du3ryuecKkre CBOMCTBA MOYB B ITHX pallOHAX TaKXKe CYIIECTBEHHO OTIMYAIOTCS OT
30H YCIIOBHOI'O KOHTPOJISL: BO3pacTaloT 3HaueHusi pH, uaMmensierca cojepxkaHue de-
MEHTOB MUHEPAJIbHOTO IMHUTAHUS, CHUKAETCSA BIAXHOCTh MOYB. B MaructpanbHbIX
nocajkKax Jyisi IOYB XapaKTEPHO JIOBOJIBHO BBICOKOE COJIEp>KaHHE HMOHOB HATpUsS U
XJIOpa, a TaKXke opranndyeckux Bemniects. CiaeoBaTeabHO, OTHOCUTEIBLHO HU3KAS CTE-
IIEHb TEXHOIC€HHOM HArpy3KM XapakTepHa U1 NPUTOPOJHON U IAPKOBOM 30H, KOTO-
pble BIOpaHbl HAMU B Kau€CTBE 30H YCIOBHOTO KOHTPOJIsA. ClioxkHas SKOJOTHUYecKas
00CTaHOBKa XapaKTepHa IS CAaHUTApPHO-3aLIUTHBIX 30H Npeanpustuii «Mxcranby,
«byMMaiiy, a Haubosiee HEOJIAronpuUsITHASE — CKJIA/IBIBACTCS BJIOJIb MarucTpaieil.
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['JTIABA 5. 3KOJIOI0O-BUOJOI'MYECKUE OCOBEHHOCTU PACTEHUI
B HACAXKJIEHUAX PA3ZHBIX SKOJIOTHMUYECKHUX KATETOPUMI

B rnaBe npexacraBieH aHanu3 (GU3MOJIOTHYECKUX MOKa3aTeseil Oepe3bl OBUC-
JIOM M KJIEHA SICEHEIIMCTHOI'0, OTJIMYAIOIIMXCS HanOoJee BBICOKMMHU OajljlaMH KH3-
HEHHOT'0 COCTOSTHUSA (T10 MOKa3aTeNIsIM aCCUMUJISIIMOHHOIO aIlfapara), a Takke KOCT-
peria 6e30CcToro u exu COOPHOM, TOMUHUPYIOIMIUX B TPABOCTOE MCCIIEAYEMbIX Haca-
JKIICHUMN.

5.1  AccHMWISIHUOHHASI AKTUBHOCTH PACTEeHU

3HauYMMBIM TOKa3aTesieM (GyHKIMOHATBLHOTO COCTOSIHUSI PACTCHUM SIBISIETCS UX
aCCUMIJIILIMOHHASI aKTUBHOCTh. HaMmu mpoBeneHo uzydenrne TuHaMuKu (poTocuHTesa
y I€pEBbEB U TPABSAHUCTHIX PACTEHUN, MPOU3PACTAIONINX B PA3NIMUYHBIX CTPYKTYpPHO-
(GYHKIIMOHATBHBIX HACAKICHUSIX TOPOJIA.

NurencuBHocth GorocunTesa (MD) onpenensnu 6eckamepHbiM MeToaoM (bbi-
koB, 1974; non. Heseponroii, Konmoropogoii, 2003), KoTOpbIii O3BOJIIET PACCUNUTHI-
BaTh MHTEHCUBHOCTH MPOLECCa MO KOJUYECTBY YIIE€BOAOB, 00Pa3yIOIIHUXCS B JIUCTh-
AX Ha KaXIbli TPaMM MX UCXOAHOro coaepkanus. U@ onpenensiiam TpUxkIbl B TeUe-
HUE BETr€TallMU PACTECHUM.

JlucnepcuoHHBI MHOTO(AKTOPHBIN aHaIU3 pe3ynbTaToB uccienoBanuii 2006
I. TIOKa3aJl, 4YTO Ha UHTEHCUBHOCTh ()OTOCHHTE3a JIPEBECHBIX PACTEHUN JTOCTOBEPHOE
BITHSIHIE OKA3aId yclaous Mecta mpomspactanus (P = 3,34-10°), cpoku Bereraumu
(P = 1,3-10%) u ux B3aumoxeiicteue (P = 1,18-10”), ananorndHo B3anMOACHCTBHE
BHIOBBIX OCOOCHHOCTEH M ycioBHil MecT mpomspactanus (P = 3,52-107), a takxe
B3aMMOJIeHiCTBIE BceX M3yuaeMbX daxtopos (P = 3,38:107) (mpunoxenne U, Tabi.
N.1). B mepnoa akTUBHOM BereTaluu pacTEHUIl 3TOT roj ObLT JOBOJBHO OJIAromnpH-
SATHBIM IO METEOPOJIOTUYECKUM YCJIOBUSIM, OTIMYAJICS YMEPEHHOW BIAXHOCTHIO U
CTaOMJIBHBIMU TEMIIEPATypaMH, HE3HAYUTENbHO MPEBBIIIAIOIIMMUA CPETHEMHOTOJIET-
HUE 3HAYEHUS.

[To 06001IEHHBIM JTaHHBIM caMas BBICOKas WHTEHCHUBHOCTh (DOTOCHMHTE3a Y
JpeBeCHBIX pacTeHni HaOmoaanach B C33 mpombluieHHBIX Tpeanpusatuit (17,24 mrr
v'), Torma KaKk B MarncTpambHBIX MOCAIKAX ITOT [OKA3aTENb HE MMEN JOCTOBEPHBIX
paznuyMil ¢ 30HaMH yCJIOBHOTO KOHTpous (mpuioxkenue U, tadn. 1.2). Ilpennono-
KUTEJIBbHO, B 30HE BIIMSHUS NPOMBIIUIEHHBIX MPEANPUSATANA HA PACTEHHS BO3IEHCT-
BYET JIONYCTUMBIA YPOBEHb 3arpsi3HEHUSI, OOJBITUHCTBO TSDKEIBIX METAJIOB, K TIPH-
MepY, SBIISIOTCS OMOTEHHBIMU AJIEMEHTaMH, 4TO BeJIeT K HeKoTopomy pocty UD, uto
OTMEYAJIOCh U B ucciefoBaHusx apyrux aBropoB (Mnbkyn, 1978; BepeTeHHUKOB,
1980; Tapabpun, Konmpatiok, bamkartoB, 1986; ['omybGeBa, 1999; IloBapuwuimHa,
2007; byxapuna, IloBapaununa, Begepuukos, 2007).

ACCUMUJISILIMOHHAS. aKTUBHOCTh JPEBECHBIX PACTEHUM MEHSIETCSl B TEUECHUE Be-
retaiui. OOOOIIMB MOJMyYEHHbIE JaHHbIE, YCTAHOBJIEHO, YTO OHa 0OoJjiee BBICOKA B
nepuoJ 3aBepiieHus (HOpMUPOBAHUS JIMCTOBOTO ammapara (UIOHb), B CPABHEHUH C
nocieaywmumu mecsuamu (Ha 7,36 u 10,83 Mrr g COOTBETCTBEHHO) (TIPUIIOKE-
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aue U, tabn. N.3). XoTs B pa3HbIX THUMAX HACAKICHUN TUHAMHUKA HECKOJIBKO OTINY-
Ha: B C33 npOMBIIUIEHHBIX IPEANPUATUNA CaMble BBICOKHE 3HaYEHUSI HHTEHCUBHOCTH
doTocuHTe3a OTMeuatoTes B HioHe (36,75 Mr-T -4’ ), B MATHCTPAIbHBIX TOCAIKAX — B
arycre (12,82 mr-r'-u™"), a B HaCaOXKIEHHAX 30H YCIOBHOro KOHTposs UM B uioHe U
UI0JIC HAXOJIUTCS TPUMEPHO Ha ojiHOM ypoBHe (10,59 u 7,07 MIT 9 COOTBETCTBEH-
HO) U CYIIIECTBEHHO CHUYKAETCs JIUIIb B aBrycre (mpuinoxkenue W, tabn. U.4, puc. 6).
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Puc. 6. JluHaMyKka HHTEHCUBHOCTH (DOTOCHHTE3A y IPEBECHBIX PACTEHU,

MPOU3PACTAIOIINX B Pa3IMYHBIX (DYHKIIMOHAIBHBIX 30HaX ropoja (r. Mbxesck, 2006):
3VYK — 30851 ycioBHOTO KOHTpOJIst; C33 — HACaXKIEHUSI CAHUTAPHO-3AIIMTHBIX 30H TPOMBIILICHHBIX
IpeAnpUATHA; Maructpany — MaruCTpajbHbIE IOCAIKU

AHanu3 BUJIOBBIX OCOOCHHOCTEH aCCUMWIALIMKA PACTEHHM B pa3HbIX TUIAX Ha-
CaXKJIEHUH MOKa3aj, 4To y Oepe3bl MOBUCIION caMble BbICOKHE nokazartenu D nadimro-
narorcs B HacaxaeHusx C33 mpoMbIluIeHHBIX npeanpusitail (puc. 7) (17,48) nmo cpas-
nennto ¢ 3YK (5,55) u MaructpansHeiMi mocagkamu (-0,27 mrr-a’). V KieHa sice-
HEJIMCTHOro HauMeHbinue 3HaueHus D ormeuensl B 3YK (3,90), nmo cpaBHEHHIO C
HacaxxaeHusmu C33 npomblnuieHHbIX npeanpusatuil (17,01) u MmarucrpanbHbIMU T10-
cagkamu (13,51 mrr-a™") (mpunoxenne U, tabm. 1.5). B To e BpeMst B yCITOBHSAX
HauOOJBIIEH TEXHOTEHHONW HArpy3KH — B MaruCTPAJIbHBIX MOCAJKax — Yy Oepe3bl mo-
BUCJION MHTEHCHUBHOCTH (POTOCUHTE3A 3HAYUTEIBHO HIKE, UEM Y KJIEHA SICEHEIMCTHOTO
(ra 13,78 mrru”, ipu P = 1,69-10™*). B HacaJIeHMAX HApKOBOH U HPUTOPOIHOM 30-
HbI, & TAK)KE€ CAHUTAPHO-3AIIUTHBIX 30H MPOMBIIUICHHBIX OPEANPUSITUI 3TU BUJIBI HE
UMEIOT JOCTOBEPHBIX Pa3IMyMil MOKa3aTesl aCCUMUISIHUOHHOW aKTUBHOCTH.
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Puc. 7. IHTeHCUBHOCTh (I)OTOCI/IHTCBa y 6Cp€3131 IIOBUCJION M KJIC€HA SICCHCIIMCTHOTO,

IIPOU3PACTAIONINX B Pa3IUYHBIX HacaxaeHUsIX ropoaa (T. Mbkesck, 2006):
3YK — 30HBI yci10BHOro KOHTpOJs; C33 — HacaXAeHNUs CAaHUTAPHO-3AIUTHBIX 30H POMBILIUIEHHBIX
NpeanpuaATHii; Maructpanau — MarucTpaibHbIE TOCAIKU

AHanu3 BIMSHUS B3aUMOJCHCTBUS BHUJIOBBIX OCOOCHHOCTEH, YCIOBUN MeECT
IPOU3PACTaHMSI M TIEPUOJIa BEreTalliy Ha IOKa3aTelb MHTEHCUBHOCTH (DOTOCHHTE3a
NoKasaJl clieqyroliee: B uioHe y Oepe3nl noBucion nokazareinbr U® B C33 mpomsbiii-
JIHHBIX HPEANPUATHiA Bbiute (Ha 34,57 mpu P = 2,02-107), a B MarucTpanbHbIX MOC/I-
Kax — Hioke (Ha 25,98 mpu P =4,91-10), wem B 3VK (12,70 mr-r'-4™"); B nrore u aBry-
CTE JOCTOBEPHBIE PA3INYMsl Y PACTEHUI, IPOU3PACTAIOIINX B PA3HBIX TUIIAX HACAXKIE-
HUH, yKe oTcyTcTBYIOT (pHc. 8). [Ipuuem y ocobeit, npouspacraromux B 3YK, B Te-
yeHue Beretanuu M@ coxpansiercss Ha ofHOM ypoBHE. B C33 npoMBIIUIEHHBIX NPEI-
npusTH GOTOCUHTETUYECKAS EATeIbHOCTh HauboJee akTUBHA B UIOHE, a B IMOCIE-
JOYIOIIME MECSLIBI OHA CHUYKAJIACh M HAXOJAWJIACH IPUMEPHO HA OJTHOM ypOBHE. Y pac-
TEHUN B MaruCTPAJIbHBIX MOCAJKaxX JOCTOBEPHOE MOBbIMICHHE MoKa3zarens P Ha-
OJIr01aeTCs JIUIIB B aBryCTE. Y KIJIEHA SICEHEIUCTHOrO B MtoHe (npuiioxenue U, tadm. 1.6)
nokasarenb VP B HaCaXICHHUSX CAHUTAPHO-3AIIMTHBIX 30H MPEBOCXOJUT 30HY YC-
JIOBHOTO KOHTpoJist (Ha 17,74 Mr-r’l-q'l, npu P = 4,29-10'3), B HIOJIE — JOCTOBEPHBIX
paznnunil U® ocobeli B pa3HbIX THNAX HacaKJIEHUI HE BbIsBIEHO. B aBrycre no ac-
CUMUJISITUOHHOW aKTUBHOCTH PACTEHUSI B HACAXKJICHUSIX MPOMBIIUICHHBIX 30H (14,65)
U MarucTpajbHbIX Mocafok (15,79) 3HauuTeNbHO MNPEBOCXOAAT OCOOM, IMpoU3pa-
CTaloIlME B NAPKOBOW 30HE, I y KJIEHA SICEHEIMCTHOrO B 3TOT MEPUOJ JaXe yCTa-
HOBJICH OTPHLATEIbHbIH GanaHc accummsnun (-7,66 Mrr -u™).

Oco0o cieyer OTMETHTb, YTO camble HHM3KHE 3HaueHus nokazarens D y
000X BUJIOB JIPEBECHBIX pACTEHUI HAOIIOAIMCH B MIOHE B MAarUCTPAIbHBIX MOCATKAX
Ha ynuie Y IMypTCKas, T/I€ BBISBIICH OTPUIIATEIbHBIN OalaHC aCCUMUJISITMOHHOM Jesi-
TEIBHOCTH pacTeHui (Tabdm. 1).
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Puc. 8. /Ilunamuka uHTEHCUBHOCTU ()OTOCHUHTE3a Y Oepe3bl MOBUCIION U KJIeHa
SICEHEIMCTHOT O, MPOU3PACTAIOIINX B HACAKACHUSIX PATUYHBIX (YHKIIMOHATIBHBIX 30H
(r. UxeBck, 2006):

3YK — 30HBI yci10BHOro KOHTpOJs; C33 — HacaXAeHNUs CAaHUTAPHO-3AIIUTHBIX 30H POMBILIUIEHHBIX
NpeanpuaTHii; Maructpanau — MarucTpaibHbIE ITOCAIKU

Tabnuya I. VIHTEeHCHBHOCTH (OTOCHHTE3a y O€pe3bl MOBUCIION U KJICHA
SICEHEITMCTHOTO, IPOU3PACTAIOIINX B PAMOHAX C Pa3HOU CTENEHBIO
TEXHOTEHHOM Harpy3ku, MrT -4’ (r. Mxesck, 2006 T.)

Mecsn Pationn! nccienoBanui
Bereraunu| bot. can Y- I1. um. bymmaru Wxcranp | yn. Yamypt-| yi. K. JIuOk-
ry Kupona cKast HEXTa
bepesa noBucnas
Vions | *20,3+14,2 | 5,1+14,1 58,9+6,8 35,6499 54,9475 28,4+4.9
-40,7..81,4 | -55,4..65,6 | 29,5..88,4 | -7,13..78,3 | -87,3..-22,6 7,4..49,4
Uronb 14,2423 -7,7£4.0 1,6£1,9 9.2+10,2 -10,7+0,4 15,9+7,2
4,3.24,2 -24,9..9,5 -6,6..9,8 -34,8..53,2 -12,4..-8,9 -14,9..46,8
ABrycr -4,7+0,3 6,1+£11,2 7,3+6,5 -7,8+3.,9 14,7+4,6 4,9+£3,2
-5,9..-3,5 -42,2..54,3 | -20,5..35,1 -24,7.9,1 -5,0..34,5 -8,9..18,8
KiieH siceHenucTHbIN
UroHs 8,5+1,9 8,5+1,9 27,7+3,0 24.7+7.0 11,8403 36,1+1,9
0,1..16,8 0,1..16,8 14,8..40,6 -5,6..55,1 -12,9..-10,5 27,9..44,2
Uronb 10,9+3.7 10,9437 | 15,842.5 13,5+5,01 2,3+1,9 22.846,9
-5,1..26,9 -5,1..26,9 5,1.26,4 -8,1..35,1 -5,9..10,5 -7,2..52,8
Asrycr -7,7+2,1 -7,7£2,1 21,8+7,8 -1,5+5.4 24,5+0,8 7,0+£0,7
-16,7..1,4 -16,7..1,4 | -11,8..55.4 | -24,9.21,9 21,2..27,9 3,9..10,2

[Tpumeuanue. * — yka3aHbl cpeJHEe 3HA4EHHE, OMIMOKA CPEJHEr0 3HAYCHUS, JTOBEPHTEINb-
HBIM uHTEpBa [uid cpennero 3HaueHus (P<0,05).

AHanmu3upys pe3yiabTaThl ACCUMIUISIITMOHHON aKTUBHOCTU MpEJICTaBUTEICH
JIPEBECHBIX PACTEHUH, MOKHO 3aKJIIOUMUTh, 4TO B 2006 . camble BBICOKHE MTOKA3aTEIIN
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N® nabnronarorcs B HacaxkaeHUsAX C33 MpOMBINUIEHHBIX MPEANPUATANA B UIOHE. JTO
CBUJIETEJILCTBYET O TOM, YTO B YCJIOBHUSIX TEXHOT€HHOM HArpy3KH B Hauyaje BereTalu-
OHHOI'0 mepuoja Oepe3a MOBUCHIASI U KIIEH SCEHEIMCTHBIN CIOCOOHBI OTHOCUTEIBHO
MIOJIHOLICHHO BBITIOJHATE CPEIOPETYIUPYIONue (PYyHKIIMH, 3aTE€M HUX SKOJIOTUYECKUM
MOTEHIMAJT 3HAUUTEJIbHO CHUYKACTCHI.

B 2007 r. B mepuoJl Bereraliud pacTeHUl OTMEUYEHbl OOMIIbHOE BbINAJICHUE
0CaJIKOB, MPEBBIIIAIONIEE CPEIHEMHOTOJIETHUE JaHHbIE, U TEMIIEpaTypbl HUXKE HOP-
Mbl. JIucniepcMOHHBI MHOTO(GAKTOPHBIA aHaIM3 MOKa3aJ, YTO Ha MHTEHCHUBHOCTH
dboTocHHTE3a APEBECHBIX PACTEHHUI B 3TOM T'OJly JOCTOBEPHOE BIMSIHUE OKa3alld CPO-
k1 Beretanuu (P = 1,36-10'4); a TaK)K€ B3aMMOJEHCTBHE BHUIOBBIX OCOOEHHOCTENH U
ycioBuii Mect nipouspactanus (P = 0,033) (mpunoxenue K, tabn. K.1).

I[To 00OOIIEHHBEIM HAaHHBIM camble HHU3KHE mokaszarenn M@ wnaOmromamnch B
utone (4,75 Mr-r'l-q'l), a MOKAa3aTeJIH 3a UIOJIb U aBI'YCT CYLIECTBEHHBIX PA3JIMYUi HE
umenu (npuioxenue K, traon. K.2).

VY Oepesbl MOBUCION pPE3KOE CHIDKCHHE ACCUMUJISIIMOHHOW aKTHBHOCTH Ha-
0J1I071a10Ch B MarucTpaibHbIX nmocaakax (Ha 3,41 u 2,40 Mr-r'l-q'l), YTO HUXKE, UEM B
30HAX YCJIOBHOTO KOHTPOJSA U C33 MPOMBIIUIEHHBIX NPEAIPUATAN COOTBETCTBEHHO.
Kiien siceHenucTHBIN B pa3HbIX YCIOBUSIX MPOU3PACTAHUS TOCTOBEPHBIX Pa3Iuyuil 10
n3ydaeMoMy Iokaszarento He umedn (puc. 9) (mpunoxenue K, radm. K.3).
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Puc. 9. MlHTeHCHBHOCTH (POTOCHHTE3a U3YYaEMbIX BUIOB APEBECHBIX PACTEHUH,

MIPOM3PACTAIOIIMX B Pa3HBIX TUIAX HacaxaeHui (r. Mxesck, 2007):
3VYK — 30851 ycimoBHOT0O KOHTpOJIst; C33 — HACaKIEHUSI CAHUTAPHO-3AIMTHBIX 30H TPOMBIILICHHBIX
IpeAnpUATHA; Maructpany — MaruCTpajbHbIE TOCAIKU

Takum 00pazoM, pe3ysbTaThl HCCIEA0BaHUN MOKa3au, yTo B 2006 r. Haubosee
BBICOKMMH 3HAYEHHS] THTEHCUBHOCTH (DOTOCHMHTE3a ObUIM B MIOHE, B IIEPHO/] 3aBeplIe-
HUSI (POPMUPOBAHUS ACCUMIISILIUOHHOTO arapara APEBECHbIX pAaCTEHUH, TOr1a Kak, B
2007 r., B JaHHBIN neproj], HA000POT, ACCUMUIISILIMOHHAs aKTUBHOCTh ObLIa Haubosee
HU3KOM1, a CBOMX MAaKCUMaJIbHBIX 3HAUEHUI OCTUTJIA B UIOJIE U aBIYCTE.
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B nepBblil rog HabmoaeHui y Oepe3bl MOBHUCIION, MPOU3PACTAIOLIEH B HacaXk/1e-
HUsX C33 npOMBINUIEHHBIX NPEANPUATUN, OTMEUEHBI CaMble€ BHICOKME MTOKA3aTENH ac-
CUMWISLIMOHHOW aKTUBHOCTH, 10 CPABHEHUIO C 30HAMH YCIIOBHOTO KOHTPOJISI U Maru-
CTpaJbHBIMU MOCAJIKAMH, & Y KJIEHA SICEHEJIUCTHOTO — B HACAXKJIEHUSX CIIELUAIBLHOTO
nosib3oBanusA. B 2007 r. KJIE€H SCEHENUCTHBIM B PAa3HBIX YCIOBHUSAX IMPOU3PACTAHMS
JIOCTOBEPHBIX PA3IMYUIl IO U3yYaeMOMY MOKA3aTelo He UMell, a y Oepe3bl MOBUCIION
pPE3KOE CHUKEHUE ACCHUMWISIIMOHHONW aKTMBHOCTH HaOI0/1ajoCh JUIIbL B Marucrt-
paJbHBIX MOCAIKAX.

AHanu3 TPaBIHHUCTBIX PACTEHHI MOKa3all, YTO HA HHTEHCUBHOCTh UX (POTOCHH-
TeTudeckon nearenbHocTu B 2006 r. 10CTOBEpHOE BIMSHUE OKa3ajdd BUJIOBBIE OCO-
6ennoctr (P = 2,49-10"), ycmoBust mecta mpomspacranns (P = 0,006), cpox Berera-
man (P = 3,96:10") u B3anmoxneiictue stux daxropos (P = 1,56-107° — 2,88-10%
(mpunosxenue JI, Tabmn. JI.1).

AHanu3 BUIOBBIX 0coOeHHOCTEH (DOTOCHHTETHYECKONW AaKTUBHOCTH PACTCHHIM
nokasan creayiomee: M® y xocrpena 6e3ocroro cocrapmsier 21,99 mrr -4, uro
3HAYUTENIHHO BBIIIIE, UeM Yy XU cOopHOii (6,84) (mpunoxxenue JI, Tadm. JI.2).

Y TpaBSHUCTBHIX PACTEHUM, B OTIUYHUE OT IPEACTABUTEICH NPEBECHBIX IOPOL,
caMbiii HU3kMM mokazatenb U® ormeuen B 3YK (9,98 Mr-r'l-q’l). B Hacaxnenusx
C33 npombinuieHHbIX npeanpusatuid (15,94) u maructpanbHbix nocagkax (17,32 mrr
L") 0CTOBEpHBIX pasNMuUMii MO M3yYacMOMy IOKAa3aTeIi0 PACTCHHS HE HMMEIH
(mpunoxenue JI, Tabin. J1.3).

[To 06001IEeHHBIM JaHHBIM y U3YUYEHHBIX BHJIOB TPaBSIHUCTHIX PACTEHUN HH-
TEHCUBHOCTh aCCUMMJISIIMU B TE€UEHHE BEreTallid MEHSETCS CIEAYIOIIUM O0pa3oM:
HaMOOJBIITNE TTOKA3aTeNN yCTaHOBJICHHBI B nioHE (38,86), a cambie HU3KHE — B aBIYCTE
(-5,87 Mrra’"), aHAOTHYHYIO IMHAMHUKY [OKa3aTemst JOTOCHHTE3a Mbl YCTAHOBHIIH
U JUIS U3yYEHHBIX BUJIOB JAPEBECHBIX pacTeHuid (npunoxxkenue JI, tadiu. JI1.4). B aBry-
CTE€ B HACAKJECHUAX 30H YCIOBHOIO KOHTPOJs U C33 mpOMBIIUIEHHBIX NPEANPUITHIA
nokazaTenu (OTOCHHTE3a TPAaBSIHUCTHIX pAacTeHH Hanboyiee HU3KHU, JaXKe€ YCTAHOB-
JI€H OTpUUATENbHBIA OajaHC ACCUMWISIIUMOHHOW JesTeabHOCTH (mpuioxenue Jl,
tabn. JI.5, puc. 10).

V¥ koctpena 6€30CTOro mpv BO3PACTaHUU TEXHOTEHHON Harpy3ku aCCUMMIIS-
[IMOHHAsl aKTUBHOCTH CYILECTBEHHO yBenuuuBaercs (puc. 11), y exu cOopHOil —
JUIIb B MAarucTpajbHbIX MOCaAKax. B 1enom ke nmokas3aTeian acCUMHIJISIIMOHHOM ak-
TUBHOCTH KOCTpela 6e30CTOro BO BCEX TUIIAX HACAKIEHUN, 1 OCOOCHHO B HAaCaX/e-
HusAX C33 mpOMBINUIEHHBIX NPEANPUATUNA U MaruCTPaIbHBIX MMOCAAKAX, 3HAYUTEIBHO
BBIIIIE, YEM Yy €K1 cOopHOi (mpuioxenue JI, Tadm. JI1.6).

JluHaMuKa MHTEHCUBHOCTU (POTOCHHTE3a y M3y4YaeMbIX BUJOB B CBSI3U C YCIIO-
BUSIMHU IIPOM3pACTaHMs MpeAcTaBieHa Ha pucyHke 12. B uione y oboux BUI0B, IpOU3-
pacTarollMXx BO BCEX THUIAX HacaxJeHui, nokazarenn D nambosee BricOkue (Ipu-
noxenue JI, Tabmn. JI.7), xoTa y exu cOOpHOI OHU BBIIIE B MaruCTPaIbHBIX MMOCAIKaX,
a y KocTpena 6e30CToro — B 30HaX YCIOBHOTO KOHTpOJs. BumoBbie ocobeHHOCTH ac-
CUMWISALIMOHHOW JESTEIbHOCTUH MU3yUYEHHBIX BUIOB HAYMHAIOT MPOSIBISITHCS C UIOJIS: Y
€K1 COOpHOI OHAa CHMXAETCsl BO BCEX TUINAX HACAXJACHUMW, IPUUYEM HET CTaTHCTUYe-
CKUX pa3jMuuil MEX]y 30HaMH, a y KocTpeua 0e30CTOro Jjullb B 30HaX YCJIOBHOIO
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KOHTPOJIA U MAaruCTPaJbHBIX MOCaJKkax. B aBrycre BO Bcex TUNAX HACAXKIACHUMN IS
ek COOpHOHM XapaKTepeH OTPHUIATENIbHBIN OalaHC acCUMWISIIAA. A KocTper 6e30c-
TBIA OTJIMYAETCA JOCTATOYHO BBICOKOW MM B MarucTpaibHbIX MOCAAKAX, XOTS B 30HAX
YCJIOBHOT'O KOHTPOJISI U MIPOMBIIIJIEHHBIX 30HaX €ro ()OTOCUHTETUYECKAs ICSITEIbHOCTh
TaK)Ke KaK 'y €K1 COOpHOI MoJIBepraeTcs ACMpPecCUH.
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Puc. 10. I[I/IHaMI/IKa HHTCHCHUBHOCTH aCCUMUIIAINU TPABAHHUCTBIX paCTGHI/Iﬁ

B HACaXJICHMIX pa3HOro (PyHKIIMOHAIbHOTO Ha3HaueHus (T. Vbkesck, 2006):
3VK — 30HbI YCJIIOBHOI'O KOHTPOJIA; C33 - HACAXKACHUS CAHUTAPHO-3AIIUTHBIX 30H IIPOMBIIIIICHHBIX
NpEeanpuATHil; Maructpanu — MarucTpaibHbIE TOCAIKH

[ exka cbopHas

Mrr-1"4-1

[ KocTpew, 6e30CcTbiN

VHTEHCVBHOCTb (POTOCVHTE3a

C33 MaruncTpanm

30Ha

Puc. 11. MaTeHCHUBHOCTH ()OTOCUHTE3A Y TPABSIHUCTBIX PACTEHUM, IPOU3PACTAIOIINX

B PA3IMYHBIX (PYHKIIMOHAIBHBIX 30HAX (T. xeBck, 2006):
3YK — 30HBI yci10BHOr0 KOHTpOJIs; C33 — HacaXA€HNs CAaHUTApHO-3aIUTHBIX 30H MPO-
MBIIUICHHBIX TPEINPUATHIT; MarucTpanu — MarucTpaibHbIC TOCAIKU
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Puc. 12. Jlunamyika THTEHCUBHOCTH aCCUMUJISIITUH Y €KH COOPHOM U KOCTpera
0€30CTOro, MPOM3PaCTAOLINX B PA3IUYHBIX (PYHKIMOHATIBHBIX 30HAX
(r. UxeBck, 2006):

3VYK — 30851 ycrmoBHOTO KOHTpOJIst; C33 — Haca)KI€HUsI CAHUTAPHO-3AIUTHBIX 30H TPO-
MBIIUICHHBIX NPEAIPUATUI; Maructpaau — MarucTpaibHbIE IOCAIKH

B Tabnuue 2 npeacTaBieHbl MOKa3aTead UHTEHCUBHOCTH (DOTOCHHTE3a U3ydae-
MBIX BHJIOB B HACAKICHUSIX pallOHOB HccleAoBaHUU. B utone Hanbonbias aenpeccus
doTrocuHTEe3a HAOIIONAETCS B HACAKACHUSX 3aIMTHOM 30HBI Npeanpusitus «bym-
mainny. Camble BbICOKHE 3HaueHUs nokazarens U y koctpena Gezoctoro Habmroa-
JUCh B mapke uM. KnpoBa B MIOHE, YTO CYHIECTBEHHO IMOBBICHIJIO CPEIHUE 3HAYECHUS
nokazareis B ycnoBusix 3YK, a B aBrycre, TakuM o0pa3oM, MPOU3OILIO MOBBILICHUE
CpeIHUX 3HAUEHUH 30H YCIOBHOTO KOHTPOJIS, 32 CYET oco0el, mpou3pacrarmux B bo-
TaHn4eckoM cany Yal'V. B urone cpenanue 3HaueHust GOTOCHHTE3a B IPOMBIIIIICHHBIX
30Hax OKa3aJMCh BBILIE 34 CUET 3HAYECHWM Yy PACTEHMM, MPOU3PACTAIOIIUX B CAHUTAP-
HO-3aIMTHBIX 30HaX Npeanpusatus «lbkcramp», a B MaruCTpalbHBIX IOCAJKax — 3a
CYET MOKa3aTeJIe MaruCTPAIBHBIX MOCATOK Y. Y aMmyprckasd. M3 mosydeHHbIX naH-
HBIX Mbl BUJIUM, YTO HauOOJBIINI UHTEPBAJ TOKA3aTeNsl HHTEHCUBHOCTH (DOTOCHHTE3A
uMmeeT koctpen 6e3octhiit (-42,70 — 111,94), yem exa coopnas  (-28,36 — 51,60), cre-
J0BATENbHO, €Xa cOOpHas B TOPOJCKHUX YCIOBUSIX OTJIMYAETCS CTAOMIBHOCTHIO acCH-
MUISILIMOHHOM JIESTEIbHOCTH, & KOCTpel 0€30CThIM — 3KOJIOTUUECKON MIAaCTUYHOCTHIO.

Takum oOpa3zom, 0000IIMB pe3yabTaThl U3yUYEHUS] MHTEHCUBHOCTU (POTOCUHTE-
32 y TPaBSIHUCTBIX PACTEHUN MOXKHO 3aKIIIOUUThH CIEIyIolIee, B OJaronpusiTHbIE MO
METEOPOJIOTHYECKUM YCIOBHUSM TOJIbI HanboJiee BHICOKHE MOKa3aTe I (POTOCUHTETH-
YECKON JEesATEIHbHOCTH BBISBICHBI Y KOCTpena 0e30CcToro. Y exu cOOpHOW MakcCu-
MaJIbHasi MHTEHCUBHOCTb (JOTOCHHTE3a HAOII0aeTcs B 30HaX YCIOBHOTO KOHTPOJIS U
MarucTpaibHbIX MOCAAKaX, & MUHMMalbHAas B HACAXKICHUSIX CAHUTAPHO-3aLUTHBIX
30HAX MPOMBIIIEHHBIX TPEAIPUATANA, YTO MOKHO CBA3aTh C BBICOKUM 3arpsi3HEHUEM
BO3AYIIHOM cpeabl npeanpustusiMu bymmam u Mokcrans. Y koctpena 6e3octoro B C33
NPOMBILUIEHHBIX PEANPUATUN HAOIIONAI0TCS BBICOKUE noka3aTenu .

60



Tabnuya 2. VIHTEeHCUBHOCTb (POTOCHHTE3a y €U COOpHOM M KocTpena 6e30¢Toro,
IPOM3PACTAIOIIMX B PAalOHAX C Pa3HOM CTENEHBID TEXHOIC€HHOM Ha-
-1 -1
rpy3ku, mr-r -4 (1. MbkeBck, 2006 r.)

Cpok Paiionn! uccienoBanui
Berera- bor. cag I1. nm. bymmam Wxcrane | yn. ¥Yamypr- yi. K.
105054 Ynal'y Kuposa cKas JInOkuexTa
E>xa cOopHas
Hronp *21, 9+5,5 18+1,1 34,3+4.9 20,0+2,3 51,6+7.9 23,2+7,7
-1,6..45,2 13,59..23.3 13,2..55,3 9,7..30,3 17,3..85,9 -10,1..56,4
Hrons -6,3+8,25 11,8+1,9 -22,4+0,6 25,4+5,8 -16,82+6,9 34,8+10,5
-41,9..29,2 3,5..19.9 -25,3..-194 | 0,3..50,4 -46,7..13,0 -10,3..80,0
Asrycr 2,8+1,4 -7,1£2,7 -28,3+0,7 -11,3+1,5 -20,7+3,8 -8,0+1,9
-3,2..8,9 -18,9.4,7 -31,7..-249 | -17,7..-4,8 | -37,3..-4,0 -16,2..0,2
Koctpen 6e30cThiit
Uronp 35,2455 111,9+47.6 42,3+4,3 38,7+4.9 67,7+£3,5 1,1+8.6
11,4..58,9 79,0..144.8 23,8..60,8 17,5..59,9 52,3..83,2 -35,8..38,0
Hronw 0,1+3,1 -22,7+14,8 20,8+5,2 72,8+6,7 7,6+0,8 18,1+5,3
-13,4..13,6 -86,7..41,3 -1,7..43,2 | 44,0..101,5 4,0..11,1 -5,0..41.2
ABrycr -3,5+4,1 -42.7+4.5 1,4+4,2 -2,3+2.1 42,5+10,0 6,75+1,77
-21,2..14,3 -62,3..-23,1 -16,8..19,8 -11,2..6,5 -0,7..85,7 -0,85..14,34

[Tpumeuanue. * — yka3aHbl cpellHee 3HAUCHHUE, OMMOKA CPEIHEr0 3HAYCHUS, TOBEPUTEIh-
HBII UHTEpBa 15 cpennero 3HadeHus (P < 0,05).

B 2007 r., xapakTepu3yrouieicss oOMimeM OCaJKOB M TeMIlepaTypaMu HUKE
HOPMBI JTOCTOBEPHOE BJIMSHME HAa MHTEHCHUBHOCTH (POTOCHHTE3a OKa3aJld BUIOBBIC
ocobennoctu (P = 0,023), ycinosus mecta npouspacranus (P = 0,0081) u cpok Bere-
taruu (P = 2,73-10™). BausiHue B3anMoaeicTBIS H3y4aeMbIX (haKTOPOB CTATHCTHYC-
CKH HE JIoKa3zaHo (npuioxxkeHue M, tadm. M.1).

Campiii BbicOKHMI mMokazarenb D B 3TOT roj HaOmomancs y exu cOOpHOI
(9,81 Mrr'-a), IO cpaBHEHHIO ¢ KOCTpEHoM 6e30cThiM (8,35 Mr-T -u™') (IpHosKe-
Hue M, tabi. M.2).

[To 060061IeHHBIM TaHHBIM HarOOJIee HU3KOW aCCUMUIISIIIMOHHAS aKTUBHOCTD Y
TpaB okasamach B C33 mpoMbIunieHHbIX mpeanpusitaii (8,03 Mrr 4™, a camoit BbI-
cokoit — B 3YK (10,45 mr-r'-u™") (mpunoskenne M, Tabim. M.3), 4To SBISETCS CIEACT-
BHEM HaKOIICHHOTO 3¢ deKTa MeHCTBUS YPOBHS 3arps3HEHUS W HEOJAarompusTHBIX
NOTOHBIX ycnoBuil rona. Hanbonee BhICOKMX 3HAaYeHMN (DOTOCHHTE3 y TpaB JOCTH-
raet B utone (10,42 mrr ' a’') (mpunoxenue M, Tabr. M.4).

Hapsiny ¢ onpenenenrieM MHTEHCMBHOCTH (POTOCHMHTE3a BEIYIIMX JPEBECHBIX I10-
PO ¥ TOMHHHUPYIOIIMX TPABSIHUCTBIX PACTCHUI MBI OMPEACTAIA YUCTYIO TPOTYKTHB-
HOCTh (ortocuHTe3a (UIID) TpaBocTos B M3ydaeMbIX TUIAX HacaxkaeHuil (tabdm. 3). Hau-
OoJiee HU3KOM OHA OKa3ajach B MAarMCTPalIbHBIX MOCAKaX U B cpeaHeM cocraBuia 0,66
r-(M>-cyr.”), mpotus 5,48 r-(M>CyT.") B 30HAX YCIOBHOTO KOHTPOJISL.
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Tabauya 3. Yuctas IpOayKTUBHOCTH (DOTOCHHTE3a TPABIHUCTOTO TIOKPOBA
2 -1
B HACAXKJICHUSX Topoaa, (M -cyT. ) (r. xeBck)

30HBI YCIOBHOTO KOHTPOJIS CaHuTapHO-3alIUTHBIE 30HbI MarucTtpajibHble TOCaAKU
IIPOMBIIITIEHHBIX
IPEANPUATHN
borannueckui [Tapk um. bymmarn Wxcranp yII. yII.
cag Ynl'y Kuposa Yamyprckas | K.JIubknexrta
4,03 6,94 4,10 6,69 0,84 0,47
B CpETHEM 5,48 B CpPEJIHEM 5,40 B CpEJIHEM 0,66

B 3axirodeHnn MOXKHO BBIJCIUTH CIEAYIOIIHE OCOOCHHOCTH: Y APEBECHBIX
pactenuit B 2006 1. cambie BhicOKHe TIokazatenu VD HaOmomat0Tcsl B HACAKICHUSIX
C33 npoMBINUIEHHBIX NPEANPUITHI B UIOHE. ITO CBUJIETEIBCTBYET O TOM, YTO B yC-
JOBUSX TeXHOreHHOW Harpy3ku (C33 mpeanpuaruii) B Hayajie BEreTalMOHHOTO Iie-
puona 6epesa MoBUCias U KIEH SICEHEJMCTHBINA CIIOCOOHBI OTHOCUTENBHO MOJHOLEH-
HO BBINOJHATH CpeAoyIyyliatoniie (yHKIHMHU, 3aTEM UX IKOJIOTMYECKUN MOTEHIUA
3HauuTeNbHO CHMXKaeTcs. Torga kak B 2007 r., HAOOOPOT, ACCUMWIALIMOHHAS aKTHB-
HOCTb B 3TOT MEPHOJ ObLIa CaMOM HU3KOM M3-3a CII0KUBIIUXCS ITOTOHBIX YCIOBHM, a
CBOMX MaKCHMAaJbHBIX 3HAYEHUI JOCTUIJIA B UIOJIE U aBIYCTE.

VY TpaBSHUCTBIX pacTeHWM, B OJArONMPUSTHBIN M0 METEOPOJIOTHUECKUM YCIIO-
BUSIM I'0/Jl, BBICOKHE MTOKA3aTeNN (POTOCUHTETUYECKON JIeATEIbHOCTH XapaKTePHbI AJIs
KOCTpera 0€30CTOro BO BCEX THMaX HacaxAeHWH, a HanOombpiue — B C33 mpoMbIIi-
JICHHBIX MPEANPUATUI. Y €U cOOpHOI MaKCHMallbHAsi MHTEHCUBHOCTH (DOTOCHHTE3a
HA0JII01aeTCs B 30HAX YCJIOBHOIO KOHTPOJIA M MarucTpajibHBIX MOCAJKaX, a MHUHH-
MajbHas — B HACAXICHUAX CAHUTAPHO-3ALIUTHBIX 30H IPOMBIIIJICHHBIX IMPEIIPH-
aruil. Onupasch Ha MOJTYYEHHbIE JAHHBIE, MOXHO 3aKJIIOYMTh, YTO BUIbI, JOMHUHU-
pyIOIIME B TPABOCTOE HACAKACHUN MMEIOT ONPEIEIIEHHbIE OCOOEHHOCTH MOKa3aTess
MHTEHCUBHOCTH aCCUMWJISILIMU: €Xa cOopHas oTiauyaercst ctabunbHocThio D, Gonee
HU3KON BapHaOeIbHOCTBHIO ATOr0 MOKa3aTelis, a KoCcTpel 0e30CThIi — 001a1aeT BBICO-
KOM 5KOJIOrMYeCKOM IUIaCTUYHOCThIO (poTocuHTe3a. Hambosnee BBICOKHMX 3HAYEHMMH
(oToCHHTE3, KaK y TpaB, TaK U y JIPEBECHBIX PACTEHUMN IOCTUTaeT B UIOJE. Y POBEHb
MHTEHCUBHOCTH ACCUMWIALIMM 3aBUCUT OT METEOPOJIOTMYECKUX YCIOBMI roja, B KO-
TOPBIX PEATU3YIOTCS] OMOJIOTMYECKUE BO3MOKHOCTH BU/IA.

5.2 BoaoyaepxuBamoumasi ciocOOHOCTb JUCTHEB PACTeHU

Jlnst HopManbHOTO (DYHKIIMOHMPOBAHMS JIUCTOBOTO amiapara BaKHOE 3HAUCHHE
MUMEET €T0 CIIOCOOHOCTD y/IEPKUBATh BJIAry B YCIOBUAX CTpecca. BonoynepKuBaroiyto
crocoOHoCTh JucTheB (BC) MBI orpenensiy TprKIbl B TEYEHUU aKTUBHOM BereTaruu
pactenuil, ucnomnn3ys BecoBoit Meto]1 (Hukomnaesckuii, 2002). JlaHHbIi 1oKa3aTesnb Kie-
TOK MOKET CIIy>KUTh MH(GOPMATUBHBIM I XapaKTEPUCTUKU BOAOOOMEHAa pacTeHUW B
YCIIOBHSIX TEXHOT€HHOW Cpezbl, a, CIENOBATENIbHO, M IOKA3aTeJIEM KadecTBa CpEIpl.
[Hupoxnii tnanazoH BC 1HUCTBEB B Pa3IMYHBIX KOJOTMUECKUX YCIOBHAX, MOKET CBU-
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JIETEJILCTBOBAThH O BHICOKOM 3KOJIOTMYECKOM MIACTUYHOCTU BHJIA, O €r0 aJanTallMOHHBIX
Bo3MokHOCTsX (byxapuna, [loBapaunmna, Benepuukos, 2007).

Kak mokazanu Hamum ucCCleAOBaHUS, Ha BOJOYJEPKUBAIOILIYIO CIIOCOOHOCTh
JIUCTHEB JPEBECHBIX PACTEHUN CYIIIECTBEHHOE BJIMSHUE OKa3bIBACT B3aUMOJICHCTBUE
BUJIOBBIX OCOOCHHOCTEH M yClIOBUM MecTa mpouspactanus (P = 8,22-10'4) (mpuio-
xenue H, Tabn. H.1).

Bricokas Bonoynep:KuBaroias CrnocoOOHOCTh JUCThEB HAOI0a1ach y Oepesbl
MOBUCJIOW B MarucTpasibHbIX Tocajkax (motepst Bojbl cocrasiser 5,00% mpu P =
5,65:10™), mo cpaBuenmio ¢ 3YK (9,70%) (puc. 13). Kiten siceHeanCTHbII, mpou3pa-
CTarOLIMK B PAa3HbIX TUNAX HACAXKJICHUMN, CYIIECTBEHHBIX OTJIMYUN MO0 JAHHOMY IOKa-
3arento He uMmen (mpwioxenue H, tabn. H.2). Cnenyer oTMeTuTh, 9YTO U 1O UHTEH-
CUBHOCTH (HOTOCHHTE3a 0COOU KJICHA SICEHEIMCTHOTO B PA3HBIX YCIOBHUAX MPOU3pa-
CTaHUs MO0 HE UMETU Pa3INInid, THO00 00a7aI0T 00Jiee BRICOKUMH MTOKA3aTESIMU B
HacaxeHusIX C33 MpOMBIIUICHHBIX NPEANPUITUN U MAarMCTPAIbHBIX MOCAKAX.
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Puc. 13. Bogoyzaep>kuBaroriasi CHoCOOHOCTb JINCTHEB JIPEBECHBIX PACTECHUH,

IIPOM3PACTAIONINX B Pa3IMIHBIX (DYHKIIMOHATBHBIX 30HaX (T. MKeBCK):
3YK — 30HBI yci10BHOr0 KOHTpOJIs; C33 — HacaxAeHNUs CAaHUTAPHO-3AIUTHBIX 30H POMBILIUIEHHBIX
NpeanpuaTHii; Maructpanau — MarucTpaibHbIE ITOCAIKH

[ToTepu BoAbl TUCTHAMU Oepe3bl MOBUCION B HacaxkaeHUsIX C33 mpOMBIIILICH-
HBIX MPEANPUATHA U MAruCTpaJIbHBIX MOCAJKaX CHUXKarTcs Ha 3,56 u 4,73% coot-
BeTcTBEeHHO (3YK — 9,73%), 4TO CBUAETENIBCTBYET O MOBBIIICHUH BOAOYIAEPKUBAIO-
el CITIOCOOHOCTH JIMCTHEB B YCIOBHUSAX CTpPECCAa U XAPAKTEPU3YET aJANTALMOHHYIO
poJib JaHHOTO TMoka3zarend. [Ipu 3TOM B MarucTpajbHBIX MOCAAKAX 3HAYUTEIBHO
CHUKAETCS] aCCUMUWISILIUOHHAS] aKTUBHOCTh 0CO0€ei Oepe3bl MOBUCIIOMN.

Y TpaBSAHUCTBIX PACTEHUM JTOCTOBEPHOE BIIUSHUE HA BOIAOYACPKHUBAOLIYIO
CIIOCOOHOCTh OKa3bIBAET JIUIIIb B3aMMOJICHCTBUE BUIOBBIX OCOOCHHOCTEH U CPOKa Be-
reraiiua (P = 0,004) (npuwnoxenue I1, Tabmn. I1.1). DTOoT mokaszaTenb J1OCTOBEPHO
CHUKAETCS JIMIIb Y €KW COOPHOM B KOHIIE aCCUMWISIIITMIOHHOTO MEPHO/Ia, 10 CpaBHe-
HUIO C MpeabIayuMu Mecsiamu (puc. 14).
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Puc. 14. Jlunamuka BOAOYIEPKUBAOIIEH CIIOCOOHOCTH JINCTHEB TPABSIHUCTHIX
PaCTEeHHM, MPOU3PACTAIONINX B PA3IMUHBIX (YHKIIMOHAIBHBIX 30HaX (T. MKeBCK)

O06o0meHne pe3yabTaToB HAOMIOACHUHN 32 BECh MEPUOJ BEreTally pacTeHUI
nokasano, uto BC nuctbeB exu cOOpHOM 3HAYUTEIBLHO HUXKE, YEM Yy KocTpelia 6e30c-
toro (mpmroxenue I1, Tabm. I1.2). 3To maer ocHOBaHME clIeNaTh BBHIBOJ O BBICOKOM
aJanTallMOHHOM CIIOCOOHOCTH BOJAOOOMEHa KOCTpelna Oe30CTOro, OTJIMYAIOLIErocs
0oJiee BBICOKMMU MOKA3aTeNIIMU aCCUMUWIISIIMOHHON aKTUBHOCTH.

VY Gepesbl MOBUCIION yCUJIEHUE BOJIOYACP>KUBAIOIICH CITIOCOOHOCTH JINCTHEB B
HAaCAXICHUAX ¢ UHTEHCUBHOM TEXHOI€HHON HArpy3KOW IPUBOAUT K CHUIKEHUIO ac-
CUMWISILMOHHON aKTUBHOCTHU. JIMCThSI KJI€HA SICEHEIUCTHOTO IO IOTEpPE BOJBI HE
UMEIOT pa3jinuuii B Pa3HbIX yCIOBUAX Ipou3pactanus. IIpu cpeaHeM ypoBHE BOJO-
yAEPKUBAIOIIEH CIIOCOOHOCTH JIUCTHEB Y 3TOr0 BUJa HAOII0Jat0TCsl O0Jiee BBICOKHE,
110 CpaBHEHHUIO ¢ Oepe30il moBuciou, mokaszarenu Md. YV exu cOOpHOI B TpaBOCTOE
MarucTpaibHbIX Mocagok cHmxkaercss BC, 4To compoBoOkaercsi pocTOM HMHTEHCHB-
HOCTH (POTOCHHTE3a JINCTHEB. Y KOCTpela 0€30CTOro HaOII0Jal0TCs CpeIHUE TToKa3a-
TEJW BOJIOYIEPKUBAIOIIEH CIIOCOOHOCTH, HE UMEIOIUE PA3INYMiA 110 TUTIAaM HaCaX-
JICHHH, 2 aCCHMWJISALIMOHHAS] aKTUBHOCTD IIPU 3TOM JIAXKE YBEJIMUUBACTCSA B YCIOBUAX
HacaxxaeHn C33 MpOMBIIUIEHHBIX PEIITPUATHN.

5.3  IIsuieynepxxuBawmas ciocCOOHOCTh PACTEHHUH

Ha ¢orocunTe3 1 BOIOOOMEH JIMCTOBOIO ammapara 3HAYMTENIbHO BIUSAET €ro
neuUieyaepxkuBaroias crnocooHocts (I1C). Ananu3 meiieynepKuBaroieid cnocooHo-
CTH JIUCThEB MbI TipoBoauiu 1o metoauke JI.M. Kasenenosoii, JI.B. Keegep (2006),
omnpenessass KOJUYECTBO PACTBOPUMBIX M HEPACTBOPHUMBIX MBUIEBBIX YaCTHL, OCaXK-
JA€MBbIX €IMHULIEW TUIOMIAX JIUCTOBOU ITOBEPXHOCTH.

JlucnepCHOHHBIN aHan3 MOKa3all, YTO Ha MbLICYACPKUBAIOIIYI0 CIIOCOOHOCTD
(HepacTBOPUMBIX YacTHIl) Oepe3bl MOBHUCION U KIIEHA SICEHEIIMCTHOTO CYIIECTBEHHOE
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BIIHSIHME OKA3bIBAIOT: BUIOBbIe ocobennoctu (P = 2,38:10™), ycnoBust Mecra mpomns-
pactanus (P = 0,0011) u B3aumopetictBue 3tux ¢pakropos (P = 0,0002) (mpunoxeHue
P, Tabn. P.1), a Ha cmOCOOHOCTH yJ€p>KUBaTh PAaCTBOPUMBIE YACTHUIBI MBUIM — BHUJIO-
Bble ocobenHoctu (P = 0,0005), a Takke B3anMOACHCTBHE BUIOBBIX OCOOCHHOCTEH U
ycinoBuit Mect npouspactanus (P = 0,003) (npuioxenue P, Tabn. P.5). Ananus sToro
MoKasaresisi y MpeiCcTaBUTENCH IPEBECHBIX PACTEHUM MOKa3aj, YTO MbUICYIEPIKU-
BaloIlasi CIOCOOHOCTh JINCTHEB Oepe3bl MOBHUCION 3HAYUTEIHHO MPEBOCXOAUT MOKa-
3aTeNH KIeHa siceHeaucTHoro (Ha 13,01 u 26,06 r/M” 1151 HepaCTBOPUMBIX M PACTBO-
PUMBIX YaCTHI[ IIBUTH COOTBETCTBEHHO) (TIprioxkenue P, Tabin. P.2, P.6).

YcTaHOBIEHO, YTO CaMOW HU3KOM CIIOCOOHOCTBHIO YIEPKUBATh HEPACTBOPUMBIC
NbUIEBBIE YACTHUIbI XapAKTEPU3YIOTCS PACTEHUS TPOU3PACTAIOIINE B MArUCTPAIIbHBIX
nocajikax, 4yto Huxke 3YK B cpeanem Ha 8,18 F/Mz, npu P = 3,33°10'4 (mpunoxxenue P,
tabn. P.3). Jlanuslii pakT MOKHO OOBSICHUTH YCHUIICHHBIM JIBIXKEHUEM aTMOC(HEPHOTO
BO3/lyXa B MarucCTpaJibHBIX IMOCAJKaX, BBI3BAHHOI'O IMOTOKOM aBTOTpaHcrnopra. Ha
PacTBOPUMYIO YacTh MbUIW, 110 HAIIIMM JJAHHBIM, YCIOBUSI MECTa MpoU3pacTaHus A0C-
TOBEPHOTI'O BJIMSIHUSL HE OKA3bIBAIOT.

AHaJIi3 NbUIeYAepKaHUs Y U3yYaeMbIX BUJOB B CBSI3U C YCJIOBHUSIMU MECTa MPO-
U3pacTaHusl MoKa3aj, 4To y Oepe3bl MOBHUCIIOW, MPOU3PACTAIOLIEH B HACAXKACHUIX
C33 mpOMBIIIUIEHHBIX MPEANPUATHN, JIUCThI MUMEIOT CaMyl HHU3KYIO0 CIOCOOHOCTH
AKKyMYJILPOBATh PACTBOPUMYIO (DPAKIMIO MBLTH, paBHYI0 25,37 r/m” (P = 3,03-107).
VY KJleHa SICEHEJMCTHOTO B 3TOM >K€ THIE HACAXKIACHHUM JHCThs, HAOOOPOT, yACpPKU-

BAIOT MAKCHMAJIbHOE KOJIHYECTBO PACTBOPUMBIX IBUICBBIX dacTHI (44,74 r/M°, mpu
P =6,16:10) (mpunosxenue P, Ta6n. P.7, puc. 15).
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Puc. 15. TlsmeyaepsxuBaroiiasi CioCOOHOCTh JIUCTHEB (PACTBOPUMBIX YACTHII)
y U3y4aeMbIX BUJIOB JIPEBECHBIX PACTEHUN B HACAKACHUSAX PA3HBIX

(GyHKUHOHANBHBIX 30H (T. XKeBCK):
3YK — 30HBI yci10BHOr0 KOHTpOJIs; C33 — HacaXAE€HNs CAaHUTAPHO-3aIIUTHBIX 30H MPO-
MBIIUIEHHBIX PEANPUATHI; Maructpaiu — MarucTpajabHbIe MOCAIKH

Jluctest Gepe3bl MOBUCION MUHUMAIBHO aKKyMYJIHPYIOT HEPACTBOPUMBIE IIbI-
-6
JIEBbIE YaCTUIIbI KaK B MarucTpaibHbIX mocaakax (10,36, npu P =2,18-107), Tak u B
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HacaxeHusx C33 npoMbIUIeHHbIX npeanpustaii (13,53 mpu P = 3,8:10), no cpas-
nernio ¢ 3VK (27,46 t/m”). Ho TeM He MeHee MOKa3aTeln IbUICYIepKaHus Oepessl
MOBUCJION BBIIIE, YEM Y KJIEHA SICEHEIUCTHOT0, KOTOPBIA B 3TUX TUIIAX HACAXKJECHUN
MMeeT HeBBICOKHe mokasarteru (3,76 u 5,56 T/M° COOTBETCTBEHHO) (IPUIOXKEHHE P,
tabn. P.4, puc. 16).

Takum 00pa3zoM, B LIEJSAX MbUICOYUIIEHUSI aTMOC(EpHOro Bo3ayXxa 3p(HEeKTUBHO
UCIIOJIb30BaHUE KakK Oepesbl MOBHCIION (3a/iepKUBAlOIIE HEPAaCTBOPUMBIE YACTHIIbI
IbUIN), TaK U KJIEHA SCEHEJIMCTHOTO, OTINYAIOUIErOCs BHICOKUMH MOKa3aTeIsIMU aK-
KyMYJISILIUM PACTBOPUMOM (pakluu MUK, 0COOEHHO B HacaxaeHusx C33 mpoMblIii-
JICHHBIX TPEATPHUSTUL.
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Puc. 16. ITsuteynepxuBaroniasi ClioCOOHOCTh JIMCThEB (HEPACTBOPUMBIX YACTHIL)
y U3y4aeMbIX BUOB JIPEBECHBIX PACTEHUN B HACAKIACHUSIX Pa3HBIX

GbyHKIIMOHATBHBIX 30H (T. M)KeBCK):
3YK — 30HBI yci10BHOr0 KOHTpOJIs; C33 — HacaXAeHNs CAaHUTAPHO-3aIUTHBIX 30H MPO-
MBIIUICHHBIX IPEINPUATHIT; MarucTpani — MarucTpaibHbIC TOCATKU

AHanu3 mblIeyIepKUBAIOIIEH CIIOCOOHOCTH JINCTHEB MPEACTABUTENCH TPaBSHU-
CTOTO TIOKPOBa TOKa3all, YTO HA MX CIIOCOOHOCTH YIEP>KUBATh HEPACTBOPUMBIE TIbI-
JICBBIE YaCTHUIIBI BIHAIOT BUO0BBIE ocobeHHoCTH (P = 0,004) u ycnoBust Mecta mpou3-
pactanus (P = 0,0003) (mpunoxenue C, tadn. C.1), B To BpeMsi Kak oca)kJeHUe pac-
TBOPUMBIX YACTHI[ TBUIM ONPEACNACTCS JIMIIh BUIOBBIMH  OCOOCHHOCTSIMHU
(P =0,037) (mpunoxenne C, Tabdn. C.4).

Ha nmucteax exu cOopHON ocaxkmaercs OOJbIe HEPACTBOPUMBIX YACTHIL THLITH
(29,23), B cpaBHeHHH ¢ KocTperoM OesoctbiM (21,47 /M) (mpunoxenune C, TabuL.
C.2). Ilpu >TOM 1151 IUCTHEB KOCTpela 0e30CTOoro 0ojiee XapaKTePHO OCAXKJICHHE
pacTBOpUMBIX MbUIEBbIX yactull (182,65), mo cpaBHEHMIO C €XOW CcOOpHOMU
(134,41 r/m*) (npunosxenne C, tadn. C.5).

[To pe3ynpTaTaM AMCHEPCHOHHOIO aHAjIW3a MOKHO 3aKJIIOYUTh, YTO TPABSHU-
CThI€ pACTEHHUS HACAXKECHUN 30H YCIOBHOTO KOHTPOJs (31,66) 1 MarucTpaibHbIX TO-
canok (27,12) obnagaroT HauOOJIbIIEH CIIOCOOHOCTHIO yIEPKUBATH HEPACTBOPUMbBIC
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NbUICBBIE YACTUIIbl, Y€M B HACAKICHUSIX MPOMBIIUIEHHbIX 30H (17,30 F/Mz)
(mpuoxkenue C, tabn. C.3).

Cienyer OTMETUTD, UTO Y M3YUYECHHBIX BUJIOB JAPEBECHBIX U TPABSIHUCTHIX pac-
TEHUM camas HU3Kas CIOCOOHOCTh YyJEp>KMBAaTh HEPACTBOPUMBIE TBUIEBHIE YACTHUIIbI
HaOII0IaeTCsl B MAarucCTPalibHBIX MOCAJKaX. Y CTAaHOBJIEHO, UTO JIUCThS PACTCHUH,
UMEIOIIME MEHBIIYIO TUIONIAAb MOBEPXHOCTU (MEIKOIMCTBEHHBIC TIOPOIbI), B 0O0Ib-
1Iel CTENEeHU YJIep>KUBAIOT HEPACTBOPUMBIE YACTHUIIBI MbLUIW, B TO BpeMs KaK ApeBec-
HbIE PacCTEHUsI C KPYMHBIMH pa3MepamMu JIMCTOBBIX IUIACTHHOK OTJIWYAIOTCS Oosee
BBICOKOW aKKyMYJISIIMEH pacTBOPUMON (hpaKiMK MbLIH.

5.4 ®dopmupoBaHUE reHEPATHUBHBIX CTPYKTYP Y TPABAHUCTHIX PACTEHUIl

B 3aBHCHMOCTH OT CHJIBI 3KOJIOTHUECKOr0 CTPECca BHJIbI PEATM3YIOT CBOM ajarl-
TUBHBIE CTPATE€rMH, MPEUMYLIECTBEHHO DPa3BHBas BET€TaTUBHYIO WJIM T'€HEPATUBHYIO
cTpykTypbl (YcManoB, Paxmankynosa, Kynarun, 2001). B ycnoBusix ypdanocpensl pac-
TEHUS] MOTYT CHU)KATh MPOAYKTUBHOCTB, YTO MOKET OBITh CBSI3aHO CO CHMKEHHEM Ka-
YeCTBa MbUIBLIEBBIX 3€PEH. Y CTAHOBJIEHO, YTO CTEPUIIBHOCTD MBbUIBIBI MOXKET KOPPEIH-
POBaTh ¢ YpPOBHEM 3arps3HeHUsI OKpyKatoiei cpensl (KaBenenora, 2006).

[Ipu HaGnroAeHUM 32 MPOIECCaMU POCTa U Pa3BUTHS €KUM COOPHOI M KocTpena
0e30CTOoro HaMu ObUIM OTMEYEHBI OTJIMYHUS B CPOKaX HACTYIUICHHUS OTACNIbHBIX (e-
HO(a3 y pacTeHUH, IPOU3PACTAIONINX B PA3HBIX TUIAX HACAKJICHUI: a UMEHHO, B yC-
JIOBUSIX HACAXKJECHHM CAaHUTApPHO-3aLUTHBIX 30H MPOMBIIUICHHBIX NPEANPUITUN U
MarucTpaibHbIX MOCAJKaX BHIMETHIBAHUE METEJIKU U [IBETCHHE ITUX BUJIOB PACTCHUI
HacTynaer Ha 4-6 JHel paHblile, 0 CPABHEHUIO C MAPKOBOM U MPUTOPOJHON 30HAMM.
MaccoBoe 1BeTeHUE €K1 COOPHOM B FOPOJCKUX yclIoBUAX HaOmonaercs 17-19 uto-
Hs1, a KOcTpena 0e30CcToro Ha Henelnto no3xke. boiee panHuii nepexoj pacTeHU B re-
HEpaTUBHYIO a3y MOKHO OOBSCHUTH CHEIU(PUUECCKIM TEMIEPATyPHBIM U BOIHBIM
peXUMOM, (POPMUPYIOIIUMCS B YCIOBUSX ropoa. ¥ €xu cOOpHOW B FOPOJACKUX yC-
JIOBUSIX HAOIIOJAETCSl TOBTOPHOE IIBETEHUE PACTEHUI B HIOJIE.

Jlnst Moponorn4eckoil XapakTepuCTUKU T€HEPaTUBHBIX MMOOETrOB B KaXXI0M
palioHe McciaeoBaHUi Ha MSATH MPOOHBIX TUIOMIAASX Mbl OTOMpAIN U OMUCHIBAIIU MO
15 MoaenpHBIX ocobei. Y exu cOopHOH (B IIEHTpE KypTHHBI) n3mepsuin Beicoty (H)
TpeX IeHepaTUBHBIX OOEroB M OJuH Noder y kKocrpena Oe3ocroro. Paccrosinue me-
Ky MOJAEIBHBIMU OCOOSIMH €K COOPHON COCTaBJISIO HE MEHEE JIByX METpPOB, a KO-
cTpena 0e30CTOro — 4YeThIpeX METPOB, UTO CBA3AHO C OMOJIOTMYECKUMHU OCOOEHHO-
CTSIMU CTPOCHHS W Pa3BUTHUSI KOPHEBOW CHCTEMBbI BHJIOB. Taike Oblja yCTaHOBIICHA
IUIOTHOCTh CTOSIHUS T€HEPATUBHBIX TOOETOB.

JIMCiepCHOHHBIN aHAIN3 BBIBWI JOCTOBEPHOCTH BIIMSHMS BUJIOBBIX OCOOEH-
Hocreit (P = 0,002) u ycnoBuii Mecra npouspactanus (P = 2,7-10°) Ha BbicoTy TeHe-
paTuBHBIX TT0OeToB pacteHuit (nmpuioxkenue T, Tabm. T.1). Cpegaue mokasaTenu BbI-
COTBHI FEHEPATUBHBIX MOOEroB y exxu coopHoit cocrapisaoT 103,81, y kocTpena 6e30c¢-
toro 111,38 cm (npunoxenue T, Tadmn. T.2).
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XOTsl HAMH HE BBISIBJIEHO BIIMSIHUE B3aUMOJECHCTBUSA BUIOBBIX OCOOCHHOCTEN U
YCIOBUI MpPOM3pAcTaHUsl HA BBICOTY T'€HEPATHUBHBIX MOOETOB, HO MO 000OIIEHHBIM
JAHHBIM YCTaHOBJIEHO, YTO B HacaxaAeHUsAX C33 MpOMBILIIEHHBIX TPEINPUATUSAX Ie-
HEpaTUBHBIE MOOErW TPABIHUCTBIX PACTEHUI YKOpauyuBatoTCs B cpeaHeM Ha 15,18 cm
(pu P = 7,28:107), 110 cpaBHEHHIO C 30HAMH YCIOBHOTO KOHTposs (114,25 cM), a B
MarucTpajgbHbIX MOCAIKAX CYIIECTBEHHBIX OTIIMUUN 1O JAHHOMY TOKA3aTeJI0 HE BbI-
sBiieHo (npuioxkenue T, Tadu. T.3).

3HAYUTEIbHOE CHUKEHUE BBICOTHI T€HEPATUBHBIX MMOOETOB Yy €XKU COOPHOM Ha-
0JIt0/1aeTCs B HACAXKICHHUSIX CAHUTAPHO-3aUIUTHOM 30HbBI ipeAanpustus «Vbxcrampy. Y
KocTpena 0e30CTOro B M3y4yaeMbIX pailoHaX CYIIECTBEHHOW pa3HMIIBI B IOKa3aTelie
BBICOTHI mo0Oera He HaOmogaetcs (Tabn. 4). Y exu cOOpHOH MIOTHOCTh CTOSHUS Te-
HEPATHBHBIX MOOErOB CYIIECTBEHHO BO3pacTaeT B HacaxneHusx C33 mpennpustus
«Mxcranpy, a 'y Koctpena 0€30CToro B 30HaX ¢ Pa3HOl MHTEHCHUBHOCTBIO TEXHOI'€H-
HOW HArpy3KH CYIIECTBEHHBIX OTIUYMI B TYCTOTE€ T'€HEPATUBHOTO CTEOIECTOS HE Ha-
Osroaercs.

2
BricoTa renepatuBHBIX TOOETOB (CM) M UX MJIOTHOCTH CTOSTHUS (IIT/M”)
y €XKH COOpHOM M KocTpera 06e30CToro, MpOU3PACTAIONIUX B pPa3HBIX
TUIAaX HacaxJaeHui (T. MxeBcK)

Tabnuya 4.

Bun pacrenus Tunel HacaxkgeHUN
30HBI YCJIIOBHOTO CaHUTApHO — 3alIUTHBIE | MarucTpaibHbIE TOCATKU
KOHTPOJIA 30HBI IPOMBIILIEHHBIX
NPEINPUATHI
bort. can HITKuO bymmamm WxcTanb K. JIu6k- yi. Y-
yalry uMm. Kupo- HEXTa MypTCKas
Ba
Exa |H'|[ 1043437 | 107,6£4,66 | 106,2+3,7 | 84,9437 | 114,9+4,1 | 103,54,8
coopHas 96,1-112,7 |97,2-118,1 | 97,8-114,6 | 76,5-93,3 | 105,6-124,3 | 92,7-114,3
P* | 40,0+4,3 |30,03+14,3 | 40,5+14,9 | 79,04+6,6 | 115,0+20,3 | 80,1+10,2
26,1-53,8 | -154-754 | -6,9-87,9 | 58,0-100,0 | 50,2-179,8 | 47,5-112.4
Koctpen | H | 113,2+6,4 | 122,7+£3,1 | 105,0+£7,6 | 101,7%£5,1 116,143, 107,1+6,6
0€30CThIi 98,8-127,6 | 14,3-131,1 | 87,8-122,2 | 90,2-113,3 | 107,5-124,8 | 92,2-122,0
P 24,0+8,2 29,0+5,3 27,1£6,6 37,0+5,7 56,0+8,5 40,0+9,7
-2,0-50,1 12,3-45,7 6,0-48,1 18,7-55,3 28,9-83,0 9,3-70,7
[Ipumeuanus: ' — Beicora (H) TeHEPaTUBHBIX MOOETOB (CM); % IUIOTHOCTb CTOSIHHS (P) re-

HEPAaTHBHBIX 1100eroB (IIT./M”); ° — yKa3aHBI [0 CTPOKAM: CPELHEe 3HAYCHHE, + OMMOKA CPEIHEro
3HAUEHUS U JOBEPUTEIbHBINA MHTEpBaAJ 171 cpeaHero 3HadeHus (P < 0,05).

Takum oOpazoMm, UMb Y €KW COOPHOUM yCIOBUS MPOU3PACTAHHS C HAMOOIb-

IIMM YPOBHEM 3arpsi3HEHUS MOBIMSINA HA BBICOTY U IUIOTHOCTH CTOSIHUSI T'€HEPATHUB-
HBIX [10OEroB.

B Teuenue nByx BereTanMoHHbIX 1epuooB (2006-2007 rr.) Mbl aHaIU3UPOBA-
JM Ka4eCTBO NBUIBLIEBBIX 3€PEH y U3Y4YaeMbIX BHUJIOB TPaBSHUCTBIX pacTeHuid. COop
IBUTBLBI IIPOBOJWIIA B MEPHOJ MACCOBOIO LBETECHUS PACTECHMI: BO BTOPOM JIEKane
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WIOHS Y €K1 COOPHOW M Ha HEAEII0 TIo3Ke — Y KocTpena 6e3ocroro. KauecTBo mbuih-
IIbl YCTAHABIMBAIA TIO (PEPTHILHOCTH MBUIBIIEBBIX 3€PEH, ONPEACICHHONW WOIHBIM
meroaom (Ilaymera, 1970).

AHali3 pe3yJIbTaToB MOKa3aj, 4TO Ha (ePTUILHOCTh MbUIbIIBI U3YYaeMbIX BUIOB
pacTeHMl CYIIECTBEHHOE BIIUSIHUE OKa3bIBAIOT YCIOBHUS MeECTa MPOU3PACTAHUS
(P < 2,16:10°), B3aumozeiicTBHil BUIOBBIX OCOOCHHOCTEI M yCIOBHI MecTa IIpOH3-
pactauus (P < 0,05), a B 2006 r. — u Bugosbie ocobennoctu (P = 6,21:107)
(nmpunoxenue Y, tabn. V.1, V.5).

OO6o001IeHne pe3ysibTaTOB aHAIM30B JJIsi BCEX HM3Yy4YaeMbIX BHUIOB IO3BOJIMIIO
YCTaHOBUTH, YTO B 00a Trojia ucciaeAoBaHuil (PepTUILHOCTH MBUIBIIEBBIX 3€PEH CYIIe-
CTBEHHO CHWXajnach Kak B C33 mpOMBINUIEHHBIX NPEANPUSATUNA, TAK U MarucTpaib-
HBIX TTOCaJIKaX COOTBETCTBEHHO Ha 12,46-24,56 u 16,00-20,33% (P < 5,98-10'4), TO-
raa kak B 3YK 80,00% nbuibLEBBIX 3€pEH Y pacTeHU ObLIM (PepTUIIbHBI (IIPUIIOKE-
Hue Y, t1abdn. ¥.3, V.6). B 2006 r., oTan4aromemMcsi CKyIHbIM BBIITaJICHUEM OCaJIKOB U
MOBBIIMICHHBIMU TEMIIEpAaTypaMu B MEPUOJ BETETAIlMN PACTCHHM, CAMbIM HU3KHM Ka-
YECTBOM OTJIMYAJIach MbUIbLIA PACTEHUN, MPOU3pACTAOIMX B HacaxaeHusx C33
IMPOMBIIIJICHHBIX MPEANPUITHH, a B MOCICAYIOMUA TOJ, XapaKTepU3yHOUIUNUCS
OOWJIbHBIM BBIMAJCHUEM OCAJIKOB U TEMIIEpaTypaMu HHKE HOPMbI, — B MarucTpaib-
HBIX HACAXKICHUSX, T.€. B YCIOBUSAX HanbOIee HHTEHCUBHON TEXHOT€HHOW HArPy3KH.

B 2006 r. cpennue nokaszarenu QepTUIbHOCTH MBUIBLIBI KOCTpela 6€30CToro oka-
3auch cyniecTBeHHO Bbiie (72,42%), yem y exu cOopuoit (56,10%), npu P =
5,06:107 (npunoxenue Y, tabn. V.2). IIpu 5TOM y mocnenHeil CHUKEHHE KadecTBa
IBUIBIBI HAOMI0a0ch Kak B (C33 MPOMBINUICHHBIX MPEANPUATHH, TaK U MarucT-
panbHbIX Tocajikax (Ha 44,16 u 25,32% cootBerctBeHHO, B 3YK = 79,26%) (nipuio-
x)enue Y, Tabn. V.4). B mocneayroomnuii rog y €xu cOOpHON JTOCTOBEPHBINA POCT CTe-
punbHOM THUTEIET (Ha 20,49%) HaOMIOMaeTCs JUIIh B MaruCTPadbHBIX HACAXKICHUSIX,
o cpaBHeHmto ¢ 3YK (22,47%) (nmpunoxenue Y, 1admn. Y. 7, puc. 17).

100
e 90 g 30HbI YCMOBHOMO
% 80 1 % £ '£ KOHTpOIsi
£ 70 — *I
£ 60 - E E g g CaHUTapHO-3aLL UTHbIe
VO S I = 2 30HbI MPOMBILLTIEHHbIX
§ 40 - N | B g MpeanpUsITUiL
= : N H & B mMaructpanbHble
§ 30 - - -1 B E
= - ) H £ nocagku
Q20 - 5 - =
O] - . -
8 10 1 N 1 E z
0 =
2006 2007 2006 2007
exa cbopHas KocTpeL 6e30CTbir

Puc. 17. ®epTusibHOCTH MBUIBIIBI €KW COOPHOM U KOCTpeEla 6€30CTOro
B 3aBUCUMOCTH OT YCIIOBUHM MecTa npouspacranus, % (r. Mxesck, 2006-2007 rr.)
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Y koctperna 6€30CTOro 10CTOBEPHBIE PA3NUYUS B KAYECTBE MBUIBIIBI B N3YYaEMbIX
TUIAX HACaXIECHUW HAOIIOJANKCh JIMIIb MIPU MPOU3PACTAHUHM PACTEHUN B YCIOBHSIX
BBICOKOM BiaxHOCTH nouB (2007 r.), KOrjla THIIOKCUYECKUI CTpecC 3aTPYIHSIET poc-
TOBBIE IIPOLIECCHI ATOTO KOpHEBULIHOTO BHUa. [Ipy 3TOM mokas3aTenb KauyecTBa Mblib-
LEBBIX 3€pEH y KocTpena 6e3octoro okaszaiucs Huxe Ha 20,04%, no cpaBHEHHIO € 30-
HaMH YCJIOBHOT'O KOHTPOJIA Kak B HacaxJIeHHUSIX C33 mpOMBILIJIEHHBIX PEANPUITH-
X, TaK 1 MaruCTpaJIbHBIX MTOCATKAX.

AHanu3 nokaszaresns KauyecTBa IMbUIbLbI Y U3YyYaeMbIX BUJOB PAaCTEHUW B paii-
OHAX 3aKJIaJIKKU MPOOHBIX IUJIOMIAJEH BBISIBUI, YTO cCaMble HU3KHE TOKazarenu ¢ep-
THJIBHOCTH TIBUIBIIEBBIX 3€PEH Y €KU COOPHON HAOJI0IAI0TCS B MPOMBIIIIEHHOM 30HE
npennpusitusa «xcranb» u MaructpanbHbix nocanakax yi. K. JluOkuexra, a y KOCT-
pena 6e30cToro — B mpoM3oHe npeanpusatus «bymmanny (tabm. 5).

Tabauya 5. KadecTBO MBUIBIBI €KU COOPHOM M KOCTpera 6€30CTOTo, MPOn3pacTaro-
IIUX B YCIOBHSX Tropojackoit cpeasl, % (r. Mxesck, 2006-2007 rr.)

Bun |Kauect- PaiioHb!l uccnenoBanus
pacre- BO I1. um. bor. can bymmamm WNxcrans | yn. Yamypt- | yiu. K. JIuOk-
Hus  |mbutblibl| Kuposa Yal'y cKast HEXTa
2006 r.

Exa | ¢epr. | *77,4£3,7| 81,2+0,7 30,0+8,5 31,9+£3,2 58,6+3,1 49,38, 9
coop- 65,7..88,9| 79,1..83,3 | 12,0..66,0 21,8..42,0 | 48,7..68,5 21,0..77,5
Hasg | cTep. 22,6+£3,7 | 18,8+0,7 | 61,0£8,5 68,14£3,2 41,4+3,1 50,7+8.9

11,0..34,2] 16, 8..20,9| 34,0..88,0 58,0..78,2 31,5..51,2 22,4..79,0

Koct- | pepr. | 73,243,9 | 79,4£2,0 72,5+4,3 71,8+4,1 66,9+3,5 71,6+1,3
pen 60,8..85,7| 72,9..85,9 | 58,9..86,3 | 58,9..84,8 55,8..78,0 67,6..75,7
6e30c- | cTep. 26,8+£3,8 | 20,6£2,0 27,4443 28.,2+4,0 33,14£3,5 28,4+1,3
THIN 14,3..39,2 | 14,1..27,1 13,7..41,1 15,2.41,1 20,0..44,2 24,3.32,4

2007 r.

Exa | depr. | 72,8%1,5 | 82,3+1,3 67,9+6,8 74,9427 78,1£2.9 36,8+8,7
coop- 67,7..77,7| 78,1..86,5| 46,3..89,5 | 66,3..83,7 68.8..87,3 19,9..63,7
Hasg | cTep. 27,3£1,6| 17,7+1,3 32,1+£6,8 25,0+2,7 21,829 63,9+48,7
22,2.32,3| 13,5.21,9 | 10,5..53,7 |16,3..33,7 12,7..31,2 36,3.91,7

Koct- | depr. | 93,7£1,4 | 78,8+2,1 55,0+4,7 74,3427 66,8+2,9 65,6+6,9
peu 89,3.984 | 72,2..85,5 | 39,7..70,3 65,5..83,0 | 57,4..76,1 43,5..87,6
6e3oc- | crep. 6,2+1,4 21,2421 45,0+4,7 25,7+£2.,6 33,3+£2,9 34,4+6,9
THIN 1,5..10,7 | 14,6..27,8 | 29,7..60,3 17,0..34,5 | 24,0..42,6 12,4..56,5

[Tpumeuanne: *- yka3aHbl cpefHee 3HAYCHHE, OMIMOKA CPEIHET0 3HAYCHUS, JTOBEPHTEIBHBIN
UHTEpBaJ A cpeaHero 3Hadenus (P < 0,05).

Taxum 06pa3om, 1o pesynbrataM NPOBEACHHBIX MCCIEIO0BaHUM MOpP(OIOruu re-
HEPAaTUBHBIX NMOOETOB U KaYeCTBa MbLIbLEBBIX 36PEH MOKHO 3aKIIOUUTH CIEIYIOIIEE:
y €Xu COOpHON B YCJIOBHUAX HHTCHCHBHON TEXHOTEHHOW HArpy3Kd CYIIECTBEHHO
CHIDKAETCSl KauecTBO MbUIBIBL. KocTper 6e30CThIii MpOosIBISIET JOCTATOYHO BBICOKYIO
YCTOHYMBOCTh JAHHOTO MOKA3aTeNs, U CHIKEHHE (DEPTHIIBHOCTH TMBUIBLBI Y 3TOTO
BUJa HaONIOJAETCsl JIMIIb B HEOJAroNpUATHBIE [0 METEOPOJOTMYECKUM YCIOBUAM
roJibl B pailoHaX ropojia ¢ BHICOKUM YPOBHEM TEXHOT€HHOW HArpy3ku. Y exu cOop-
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HOM IPOCJIEKUBACTCS YETKASI 3aKOHOMEPHOCTh M3MEHEHUS KauyeCTBA IbUIBLIEBBIX 3€-
PEH MpU YCWICHUU CTETICHU TEXHOTCHHOW HAarpy3KH, TO3TOMY IMOKa3aTeNb (pepTHih-
HOCTH MbUIbIIBI Y JJAHHOTO BUJAa MOXKHO PEKOMEHJIOBaTh KaK MH(MOPMATUBHBINA IS
OIIEPATUBHOIO MOHUTOPHUHIA COCTOSHUS TOPOACKOM cpenbl. B ropoackou cpene y
M3y4aeMbIX BUJIOB HAOJIOJAIOTCS MHAUMBUIyaIbHbIE aJalTUBHBIC Peakiuu B (GOpMU-
poBaHuU TeHepaTuBHBIX moOeroB. Koctpen 6e30CThiii B pa3HbIX (YyHKIHOHAIBHBIX
30Hax ropoja no OMOMETPUYECKUM IOKA3aTENsIM MMOOETOB CYIIECTBEHHBIX OTIUYHI
HE UMeeT. A y €1 COOpPHO B YCIOBUSIX HANPSXKEHHON TEXHOTEHHOM Harpy3Ku Mpo-
UCXOJUT yKOpauWBaHHE T'€HEPATHBHBIX MOOETOB, B TO K€ BpeMs BO3pacTaeT HUX
IJIOTHOCTH CTOSIHUSL.
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[''TABA 6. OCOBEHHOCTH ®OPMHUPOBAHUA COCTABA
XUMHYECKHNX DJIEMEHTOB B CTPYKTYPHBIX YACTSAX PACTEHUI

Oco0OeHHOCTH (POPMUPOBAHUS COCTaBa U AMHAMUKA XUMUYECKUX 3JIEMEHTOB B
CTPYKTYPHBIX YaCTAX PAaCTEHUM PACCMOTPEHBI HAMM Ha IPUMEPE TPABSHHUCTOTO I10-
KpOBa U IIECTH BUAAX JPEBECHBIX PACTEHUI: Oepe3bl MOBUCIION, KJIEHA SICEHEINCTHO-
IO, JIMIIBI MEJIKOJIUCTHOM, TOIOJIA 0anb3aMU4ECKOro, psiOMHbI OOBIKHOBEHHOM U Kapa-
raHbl IPEBOBUAHOM, Mpeo0IalatoluX B U3YyUaeMbIX TUIIaX HACAKIACHUM.

6.1 OcoGeHHOCTH pacnpene/ieHUs OCHOBHBIX 3JIEMEHTOB MHUHEPAJIbLHOIO
MUTAHUS B Mo0erax pacTeHuid

TexHOreHHOE 3arpsi3HEHHE BBI3BIBAET M3MEHEHHE JJIEMEHTHOI'O COCTaBa
CTPYKTYPHBIX YacTel pacTE€HUM, IPU 3TOM BO3HUKAET HEJOCTATOK MU U30BITOK TEX
WJIM UHBIX AJIEMEHTOB, 4 TOUHEE MEHSIETCSl COOTHOIICHUE MEXKY HUMU. X UMUYECKUM
COCTaB JINCThEB pacTeHUU (HOPMUPYETCS KakK MOJ NPSIMbIM BIUSHUEM aTMOC(EpHOTro
3arpsi3HEHUsI, TaK U O] €r0 KOCBEHHBIM BO3JEHCTBHEM uepe3 ouBy. KoHueHTpaius
AJIEMEHTOB MUTAHUS B aCCUMWIALIMOHHBIX OpPraHax PacTeHUil 4acToO HCIOJIb3yeTCs
KaK IapaMmeTp OLEHKH TEXHOT€HHOTO 3arpsi3HEHUs, IPU MOHUTOPUHIE COCTOSIHUS Ha-
caxaenui (Ueptos, Uyko, Ko u np., 1996; Bunokypona, 2003; Cyxapea, Jly-
kuHa, 2004; JIpo3nosa, AnekceeBa-ITomnosa, 2006).

Jlis ypGaHoCpeibl XapaKTEepHO MOBBIIIIEHHOE COJEPKAHUE a30TUCTHIX COENIU-
HEeHUW B aTtMoc(epHOM BO3ayxe. B psime mcciaenoBaHuii yCTaHOBIEHO, YTO TMOBBI-
IIEHHOE COJIEpKaHUE a30Ta B JIUCTHAX CBSA3AHO CO CIIOCOOHOCTHIO PACTEHUH B YCIIO-
BUSIX CTPECCa MOBBIIIATh COACPKAHUE CBOOOHBIX AMUHOKHUCIIOT, @ TAKXKE YCBaUBATh
¥ BOBJICKaTh B META0O0JIM3M Ta3000pa3HbIC a30TCOACPKAIINE 3arPSA3HUTEIN U3 aTMO-
chepHOro BO3myxa, Takue kKak okcuasl M ammuak (bapbep, 1988; HukonaeBckwii,
Mapueniok, 1998; Huxonaesckuii, 2002; Bachunos, 2003; Innes, 1995). NU36bITOK
a30Ta TOKCHUYEH JIJISI paCTEHUM, TaK KaK OH BBI3BIBACT yrHETEHUE (DOTOCHUHTE3a uepes
10/1aBJICHUE MPOLIECCOB CUHTE3a XJIOpodua.

Jlis pocta mo0era B OCJeIy O BEreTaTUBHbBIN o1 O0JIbIIIOE 3HAYCHUE UMEET
OTTOK 3JIEMEHTOB MHHEPAJILHOTO MUTAHMS U3 JIUCThEB B CTEOJEBYIO YacTh robera B
oceHHuil nepuon. Cuuraercs, yTo JIsi o0ecreueHus] HOPMAIBHOTO POCTa U Pa3BUTHS
HE00X0IMMO, YTOOBI HE MeHee 2/3 COIepKaBIINXCS AIIEMEHTOB ObLIIM TPAHCIIOPTHUPOBA-
HBI U3 JIUCTHEB B cTEOJIeBYIO YacTh mooeroB (Kpamep, Koznosckuii, 1983).

AHanu3 cofiep>KaHrs OCHOBHBIX 3JIEMEHTOB MUHEPAIBHOTO MUTAHUS B IOOerax
pacTEeHH MPOBOJUIICSA TPUXKABI B IIEPUOJ OT Hayaja MOKEJITCHUS JINCThEB JO OKOH-
yaHus Juctonana. Pacder cojepxaHus 3JEMEHTOB MUHEPAIbHOTO MUTAHUS MPOBE-
JICH B TIPOIIeHTax a0c. CyX. MaccChl.

JIMCTIepCHOHHBIN aHaln3 BBISBHII, YTO Ha COAepkaHHE a30Ta, (pocdopa u ka-
JUsl CYIIECTBEHHO BJIMSIIOT BHUJIOBBbIE OCOOCHHOCTH, YCIIOBHSI MECTa MPOU3PACTAHUS,
CPOKHM BEreTaluy pacTeHUl, CTPYKTypHas 4acTh PACTCHUSI U B3aMMOJCUCTBUS ATUX
daxropos (P < 10™® — 10?). BiustHue B3anMoIeicTBIS H3ydaeMbIX (GaKTOPOB Ha CO-

72



Jep>KaHue OTACNBbHBIX 3JIEMEHTOB MUHEPAIbHOIO MUTAHUSI UMEET OCOOEHHOCTH, KO-
TOpbIe OyIyT paccMoTpeHbl HIke (npuioxenue @, tadn. @.1; npunoxenne X, Tadi.
X.1; mpunoxenwue 11, Ta6um. I1.1).

N3ydaembie BUABI IPEBECHBIX PACTECHUMN CYIIECTBEHHO OTJIMYAIOTCS IO COJIEP-
KaHUI0 a3oTa B nooderax (nmpuioxenue @, tadn. @.2). [1lo 00001IEHHBIM JaHHBIM IS
BCEX THUIIOB HACAXKJEHUN €ro BbICOKAas KOHIEHTpAIMs XapaKTepHa /i KaparaHsbl
npeBoBUAHON (2,99%), Tomons Oanb3zamuyeckoro (2,42) u KjeHa SICEHEIMCTHOTO
(1,99% abc. cyx. Macchl), SBASIOMUXCS UHTpoaylleHTamMu. CaMoe HU3KOE cojiepka-
HUE a30Ta OTMEYEHO y psOouHbl 00bikHOBeHHOH (1,34% abc. cyx. Macchl). Bunabl me-
CTHOM (PJIOPHI TTO TAHHOMY TOKAa3aTEeNI0 JOCTOBEPHBIX Pa3ININil HE UMEIOT.

[To 00001IEHHBIM JaHHBIM /I BCEX M3yYaeMbIX BUOB PACTCHUI, BBISIBIICHO,
yTo moberu y ocobei, mpou3pacTaromux Kak B HacakaeHUAX C33 MpOMBIIUICHHBIX
npennpustuit (1,76, npu P = 4,06:107), Tak ¥ B MarMCTpalbHBIX IOCAIKAX
(1,90 mpu P = 4,83-10'4) UMEIOT JIOCTOBEPHO 00JIee HU3KOE MPOIEHTHOE COMIEP KaHME
a30Ta M0 CPAaBHECHMIO C 30HAMH YCIOBHOTO KOHTpOJs (2,19% abc. cyx. macchl) (Tipu-
noxenue @, tadn. @.3). [Ipu >ToM IUCTHS OTIAMYAIOTCS 00JIee BHICOKON KOHIIEHTpA-
nueut azora (2,11, P = 2,46-10'6), yeM cTebsieBbie yacTu nobderos (1,79% abc. cyx.
Mmacchl) (mpuioxenue @, Tadn. ©.4).

bonee Toro, nucThsl pacTeHUM, MPOU3PACTAIONIUX B Pa3HBIX THUIIAX HACAXK[e-
HUM, TIO JIaHHOMY TOKa3aTel0 HEe MMEJM JOCTOBEPHBIX pas3iinyuii, a B CTEOJICBOM
4yacTu 1obera, HAMPOTUB, HAOJIOIATUCh BecbMa YeTKue paznuuus (puc. 18) u BbIsB-
JICHO CHIDKEHHE COJEP’KaHUS JTaHHOTO DJIEMEHTA y PACTEHUM B MAruCTPajbHBIX IO-
cagkax (Ha 0,61) u C33 nmpombinennbix npeanpusatusax (Ha 0,80) mo cpaBHEHUIO C
3VK (2,26% abc. cyx. macchl) (mpuinoxenue ®, tadn. @.5).
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CopepxaHue asoTa, %abc.cyx.macchbl
I

30HbI YCMOBHOIO KOHTPOIS
B CaHWTapHO-3aLL UTHbIE 30HbI MPOMBILLIIEHHBLIX NPEANPUATUA
@ MarucTparnbHble nocasaku

Puc. 18. O60011eHHBIE TaHHBIE COJIEPKAHMS a30Ta B MOoOErax JpeBECHBIX PACTCHHUIH,
MPOU3PACTAIOIIMX B HACAKICHUSIX PA3IMYHBIX (DYHKIIMOHAIBHBIX 30H (T. M>KeBCK)

IIpu paccMOTpeHUH JMHAMHUKUA COJEPXAHMSI a30Ta BBISBJICHO, YTO B MEPUO/I
Hayaja pacIBEUMBAHUS JINCThEB (B Haudaje CEHTSAOPS), JHCThI OTIMYAIOTCS Ooiee
BBICOKHM cojiepkanuemM a3oTa (2,71%), gem crebneBas yacts (puc. 19). K momenty
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JAUCTONA/a JIMCThSl U cTe0JIeBasi 4acTh MoOera mo 3TOMY IMOKAa3aTel0 JOCTOBEPHBIX
oTIIM4Yui He umeroT (npuinoxenue O, tadi. @.6). [Ipu 3TOM B JIMCTHSIX B XOAE OTTOKA
CoJIep’KaHMe a30Ta CyHIECTBEHHO cHmkaercs ¢ 2,71 no 1,42% abconoTHO cyxoit
MAacchl, a B CTEOJIEBbIX YacTsIX MOOEroB OCTaeTcsl Ha OJHOM ypoBHe. Cle10BaTeIbHO,
a30T BBIBOAMUTCS M3 CTEOJEBOM 4acTH MoOera WM MCIOJIb3yeTCsl HA CUHTE3 a30TCO-
JepXKalllux MPOaYyKTOB, HAlpUMeEpP, (PEHOJIbHBIX COEAMHEHUN (TAaHHUHOB), 0Oecedn-
BAIOLUX COCTOSIHUE (PU3UOJIOTMUYECKOTO TTOKOS.
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Puc. 19. Jlunamuka conepxaHus a30Ta B moderax JpeBecHbIX pacTenuit (r. MxeBck)

BrisiBieHo, uto xapaktep GU3HUO0JIOrHYECKOr0 OTTOKA a30Ta U3 JIMCTHEB CXOXK Y
OOJIBIIIMHCTBA U3Y4YaeMbIX BUJOB pacTeHui (mpuioxenue @, tadn. @.7, @.8). B ne-
pUOJ Hauaja paclBEYMBAHUS JIMCTOBBIX IUIACTUHOK COJIEp’KaHHUE a30Ta B Moberax
pacTeHul 3HaunTeILHO BhIIE ( B cpeaneM Ha 0,79% abc. cyX. Macchbl), 4eM B IEPUOT
MacCOBOT0 JIUCTOMA/IA, 32 UCKIFOYEHHEM JIUIbI MEJIKOJIMCTHOM, Y KOTOPOU pa3Inuuuii
10 JlaTaM MPOBEICHUs aHAMM30B He Habmonanoch (puc. 20). Ciaemxyer OTMETUTH, YTO
y KJIEHA SICEHEJIMCTHOTO U PSIOMHBI OOBIKHOBEHHOW CHUKEHHUE COJIEpKAHUS a30Ta Ha-
OJIro/1aeTCs JIMIIb B TPETUH CPOK HAOIIIOICHUI, a B HA4aJle PacliBEYMBAHUS JIUCTHEB U
B MIEPUOJ UX TTOKEITEHUS Pa3IMInid B KOHIICHTPAIIUN 3TOTO 3JIEMEHTA HE BBISBIICHO.
VY kaparasbpl APEBOBHIHOMN 1O CPABHEHUIO C APYTUMH H3y4aeMbIMU BHUJAMHU Ha TPO-
TSOKEHUHM BCETO MepHojia HAOMIOJEHU OTMEYaINCh HanbOoJee BhICOKHME KOHIEHTpa-
LIMH OOIIIEro a30Ta B moOerax.
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1cpok 2cpok 3cpok

Puc. 20. lunamuka copepkaHus a30Ta B moderax n3y4aeMbIX BHIIOB IPEBECHBIX
pactenuii (r. MxeBck)

Ha pucynke 21 npencraBieHbl 0000IIEHHBIE 3a BECh HCCIEAYEMBbIH Mepuos
JAHHBIE 110 COAEPKAHUIO a30Ta Y M3y4aeMbIX BUAOB, IPOU3PACTAIOIINX B Pa3HBIX TH-
nax HACaKICHWHA. YCTAHOBJICHO, YTO JUIsI TOMOJIA Oaab3aMHUYECKOTO XapaKTepHO
CHIIKEHHME KOHIIGHTpAIlMu a30Ta B mooOerax B HacaxaeHUsx C33 mpOMBIILIEHHBIX
NPEeANPUATHA U MarucTpajbHbIX Nocajkax, 1o cpaBHeHuto ¢ 3YK ( Ha 2,20, npu
P=1,47-10% u 1,66% abc. cyx. maccs pu P=1,54-10"" coorBercTBeHHO). Y Kapara-
HBI JPEBOBUIHON JIOCTOBEPHO CHIXKAETCS CO/IEPAHUE a30Ta TOJBKO y 0cO0€H, mpo-
u3pactaromiux B C33 npomeinuieHHbIX npeanpusatusax (Ha 0,42%). 3menenuii B co-
JEp’KaHUU a30Ta B PA3JIMYHBIX (DYHKIIMOHAJIBHBIX 30HAX HE 3a()MKCUPOBAHO Y OEpe3bl
MOBUCJION, KJIEHA SICEHEMCTHOTO, JIMIThl MEJIKOJIMCTHOM U PsIOMHBI OOBIKHOBEHHOM (TIpu-
noxenue O, tadn. @.9).

OO60011IeHne JaHHBIX MO3BOJIUJIO OTMETUTh BUJIOBBIE OCOOCHHOCTH pacrpe/e-
JeHUsl a30Ta B CTPYKTYPHBIX 4acTsAx mobera pacteHuil (mpuioxenue O, TaoJI.
®.10). [ns BUIOB MHTPOIYIIEHTOB XapaKTEpHO O0jee BBICOKOE €Tr0 COJEp’KaHHUE B
JUCTBSIX, HEXKEIM B CTEOJIEBOM YacTH 1modera: KJeH SICEHETUCTHRIN (2,28 B IUCThIX U
1,69% B cTebieBoii yactu mobera), kKaparaHa IpeBOBUAHAS ( COOTBETCTBEHHO 3,23 |
2,77% abc. cyx. maccsl). [lobern kaparanbl JpeBOBUIHON U3 BCEX M3YYaE€MbIX BUIOB
BBIJICIISIFOTCS] BBICOKUM COJIEpKaHUEM a30Ta. A caMOe€ HU3KOE COAEpPKaHUE 3JIEMEHTA
XapaKTEepHO MJIs JTUCThEB U CcTe0eBOM yacTu nmodera psOuHbl 00bIKHOBEHHOU — 1,51
u 1,16% abc. cyX. Macchl COOTBETCTBEHHO (puc. 22).
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Puc. 21. Coneprxanue a3ota B moderax ApeBECHbIX paCTEHUN, TPOU3PACTAIOIINX

B HACAXACHUSAX Pa3IMYHBIX (PDYHKIIMOHAJIBHBIX 30H (T. MKeBcK):
3VK — 30HBI yci10BHOT0 KOHTPOJI; C33 — HacaXI€HNsl CAaHUTApHO-3AIUTHBIX 30H MPO-
MBIIIJICHHBIX TPEANPUATHIA; MarucTpanm — MarucTpaibHbIE TOCATKH
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Puc. 22. Coneprxanue a30Ta B CTPYKTYPHBIX YaCTSAX MOOETOB U3y4aeMbIX BUIOB
JPEBECHBIX pacTeHui (T. MkeBck)

AHanu3 pe3yJbTaTOB BIMSHUS B3aUMOJICHCTBUS BUIOBBIX OCOOCHHOCTEHU, yC-
JIOBHI MeCTa MPOU3pACTaHMsI M TIEPHOJIa OTTOKA Ha COJIepKaHUE a30Ta B moderax mo-
Ka3aJ, 4TO B MEpUOJ Hayajia paciBeunBaHus JuctbheB (I cpok) Bo Bcex 3KoyOruye-
CKHMX KaTEropusix HacakJIeHUH, Ha0I101aJ10Ch ero 0osee Bbicokoe coaepxkanue (1,41-
5,52%), B cpaBHEHUU C MEPUOJOM MACCOBOT0 OMAJEHHUS JIUCTBbI (Tpetuil cpox)
(0,68-2,57% abc. cyx. Macchol), 3a UCKIIFOUCHUEM KaparaHbl IPEBOBUIHOMN B 30HE yC-
JIOBHOTO KOHTPOJISI, Y KOTOPOI KOHIIGHTpAIlMs a30Ta OCTalach HA MPEKHEM YPOBHE
(Tabmn. 6).
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Tabnuya 6. BnusHWEe BUAOBBIX O0COOEHHOCTEW, MECTa MPOU3PACTAHUA WM IMEPUOJA
BEreTalry Ha COJiepKaHue a30Ta B o0erax n3y4aeMbIX BUIOB
npeBecHbIX pacTeHuit (% abdc.cyx.macchl)

Cpok Bun pacrenus
cbopa bepesa | Krensicenemr JIuma Tomnons Psi6una Kaparana
oGpasios | MOBHCIAs CIHPIi | MEJIKOJIMCTHAS | 0aJIb3aMUYECKHIi (0OBIKHOBEHHAs JPEBOBH/IHAS
HCP05 = 0,19

30HBI YCJIOBHOIO KOHTPOJIS

1 cpok 1,78 2,32 1,50 5,52 1,73 3,29

2 CpoK 1,56 2,08 1,18 3,62 1,40 3,20

3 cpok 1,10 1,97 1,08 1,97 0,82 3,29

CaHuTapHO-3alIMTHBIC 30HBI IPOMBINLICHHBIX ITPEANPHATHHA

1 cpok 2,14 2,16 1,69 1,74 1,41 3,51

2 CpoK 1,99 1,84 1,15 1,51 1,33 2,86

3 cpok 1,17 1,53 1,23 1,27 1,03 2,16
MarucrpanbHble TIOCa KU

1 cpok 1,96 2,15 1,63 2,21 1,76 3,25

2 CpoK 1,40 2,21 1,63 2,41 1,88 2,87

3 cpok 1,10 1,63 1,34 1,54 0,68 2,57

[Ipumeuanus: 1 cpok (mepBasi nekaga CeHTAOps), 2 Cpok (KOHel CeHTSOps), 3 cpok (OK-
TSOPB).

XapakTep OTTOKa a30Ta B pa3HBIX TUIAX HACAXACHUHN BupocnenupudeH. Y
Oepe3bl MOBHCION B Hayaje M IpPU MOJTHOM PACLBEUYMBAHUU JIUCTHEB IMPOUCXOIUT
yBEJIMYEHHUE COJIEP)KaHUs a30Ta B MOOErax B HACaXJIEHUSAX MMPOM3OH, 110 CPAaBHEHUIO
C 30HaMH YCJIOBHOTO KOHTpPOJIA, a B MEPUOJ OKOHYAHHUA JINCTONAAA Pa3iIvu4Mil 10
M3y4aeMoMy TOKa3aTeto He Habmoganoch. KieH siceHenucTHbIN B MEepBbIi U3 U3Y-
YaeMbIX CPOKOB HE MMEJI CYLIECTBEHHBIX PA3JMYUNA B COAECPNKAHUMU a30Ta B Pa3HbIX
TUIAX HACaXJACHUM, HO B MOCIEAYyIOUIMEe AaThl Y ocobell B HacaxaeHusx C33 mpo-
MBIIIJIEHHBIX MPEANPUATANA KOHLIEHTPAlMU a30Ta B mo0erax, o CpaBHEHHIO C 30Ha-
MU YCIIOBHOT'O KOHTpPOJIS JIOCTOBEPHO CHUXanach. B Hayasie OTTOKa 3JIEMEHTOB MHU-
HEPAJIbHOTO MUTAHUS y JIUIbl MEJIKOJUCTHOM U KaparaHbl JPEBOBUAHONW KOHLEHTpa-
Ul a30Ta B o0Oerax BhIIIE Y 0CO0€H, MPOU3PACTAIONINX B HACAK/ICHUAX CAHUTAPHO-
3amuTHBIX 30H (1,69 u 3,51 cooTBercTBeHHO), 1o cpaBHeHuto ¢ 3YK (1,50 u 3,29%
a0c. CyX. Macchl). A B MOCIICIYIOIINE U3ydaeMble CPOKHU (KOHEI] CEHTSAOPS — OKTSAOPH)
y JIUIBI MEIKOJMCTHOW HA0JII01aeTCsl TOBBIIICHHE KOHIEHTPALMU a30Ta y 0coOe B
MarucTpajibHbIX MOCAJIKaX, a KaparaHa JPEBOBUJIHAS — HAIPOTUB CHUXKAET €ro ypo-
BEHb B MaruCTPAJIbHBIX MOCAJAKax M MpPOM30HaX, 1o cpaBHeHuto ¢ 3YK. ¥V rtonons
0anp3aMUYECKOTO CHIKEHUE KOHILIEHTPAIMU a30Ta MPOUCXOIUT BO BCE H3yUaeMbIC
CPOKM BEreranuu B cienyromem pany: 3YK — MaructpaibHble IOCAIKM — HaCaxae-
HUSl TPOMBIIUICHHBIX 30H. Y psAOMHBI OOBIKHOBEHHOW B TPETbEU JEKaZe CEHTAOPS
HA0JII0/1aeTCs CHU)KEHUE COJIep KaHMsl a30Ta y 0coO0ei, MPOU3pACTAIONINX B HACAXKIE-
HUAX C33 NMpOMBIIUIEHHBIX TPEANPUATUI, IO CPABHEHUIO C 30HAMHU yCIOBHOI'O KOH-
TPOJISL U MAarMCTPaIbHBIMU MOCAIKAMH.
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CToHuT OTMETUTH, YTO CaMbl€ BHICOKHE KOHIICHTPAIIMH a30Ta B 30HAX yCIOBHO-
ro KOHTPOJISI BO BCE M3YYaeMbIE CPOKH BETeTalll PacTeHU HAOII0JANNCh y BHUJIOB,
SBIISIOIIUXCSI UHTPOJIYLIEHTAMU — KJIEH SICCHETUCTHBIN, TOMOJb Oaab3aMUYECKUN |
KaparaHa apeBoBHHAs. JlaHHAsS 3aKOHOMEPHOCTh B JPYTHX TUNAX HACAKACHUNA MPO-
SBIJIACH JIUIIh Y KaparaHbl IPEeBOBHUIHOM.

Oco0OeHHOCTH paclipeielieHUs a30Ta B CTPYKTYPHBIX YaCTAX Modera y m3yvae-
MBIX BHJIOB, TPOU3PACTAIONIMX B PA3HBIX THMAX HACAKICHUH, MPEJICTABICHbI B Ta0-
nuie 7. KieH siceHeIuCTHBIN U JIMMa MEJIKOJIMCTHAS BO BCEX TUIAaX HACAXJIEHUH, MO-
Ka3ajgu JOCTOBEPHO 00Jiee BHICOKHE KOHIICHTPAIMHM a30Ta B JUCThiIX (2,23-2,32 u
1,40-1,78% coOTBETCTBEHHO), IO CpaBHEHHUIO ¢ cTeOaeBoM yacThio (1,46-1,92 u 1,01-
1,29% abc¢. cyX. Macchl COOTBETCTBEHHO). B HacaxieHMAX POM3OH TaKasl K€ 3aKO-
HOMEPHOCTh XapakTepHa I BCEX M3Y4aeMbIX BUOB JAPEBECHBIX pacTeHuil. B maru-
CTpaJbHBIX MOCAIKAX UCKIIOUECHUSIMHU U3 JAaHHOW 3aKOHOMEPHOCTH SBIIAIOTCA Oepesa
MOBHCIIAsl M KaparaHa JPEBOBHUIHASA, Y KOTOPBIX HE HAOIIOAANOCh JOCTOBEPHBIX pa3-
JUYUH 110 COJIEPKAaHUIO a30Ta MEXKIY JIMCTOBOM M cTeOIeBOi yacTsaMu mobera. B 30-
HE YCIIOBHOT'O KOHTPOJISI CYIIECTBEHHBIX Pa3IMYMil MO YPOBHIO a30Ta B moberax He
uMmeroT — Oepesa noBuciasi, psaOvHa OObIKHOBEHHAs! M KaparaHa ApeBOBHUAHAS. Y TO-
noJisi 6aJIb3aMUYECKOTO, HAa00OpOT, cTeOnn B 1,5 paza MpEeBBIIAIOT JUCThS MO CO-
JEP>KaHUIO 3TOTO AJIEMEHTa MUHEPAIBHOTO MTUTAHUS.

Tabnuya 7. BrusHue BHIOBBIX OCOOCHHOCTEH, MECTa MPOU3PACTAHUS M CTPYKTYp-
HBIX YacTel mobOera pacTeHUss Ha COJAEpKaHUE a3oTa, Yy
M3Yy4aeMbIX BUJIOB JPEBECHBIX pacTeHui, (% abc.CyX.Macchl)

Bun pacrenus
Crpyk- bepesa Knen JInna Tomnomnb Psbuna Kaparana
TypHas MOBUCTIas | SICEHENMCT- | MEJKOJIUCT- | Oanb3amMuye- | OOBIKHOBEH- | JpPEBOBH-
4acThb HBII Has CKUU Has Has
pacTeHui
HCPys= 0,23
30HBI YCIOBHOTO KOHTPOJIS
Jluct 1,44 2,32 1,40 2,94 1,31 3,33
Crebenb 1,52 1,92 1,11 4,47 1,33 3,18
CaHuTapHO-3alIUTHBIE 30HBI IPOMBIIUIEHHBIX IPEITPUITHH
Jluct 1,98 2,23 1,70 1,66 1,40 3,37
Crebenp 1,55 1,46 1,01 1,33 1,12 2,31
MaructpajibHble IOCAAKU
JIuct 1,60 2,30 1,78 2,42 1,83 2,99
Crebenb 1,38 1,70 1,29 1,68 1,04 2,80

VY 6epe3bl MOBUCTION, JTUIBI MEJIKOJUCTHOM JINCThS PACTEHUH B COCTaBE Haca-
aaeHuil C33 mpOMBIIIUICHHBIX MPEIIPUITHI U MaruCTPaIbHBIX MOCATOK OTIUYAIOT-
csi 6oJiee BBHICOKMM COJIEpKAHUEM a30Ta B JIMCTHAX, a Y TOMOJIA 0anb3aMHUECKOro U
Kaparanbl JPEBOBHIHON — HA000POT. Y OOJBIIMHCTBA U3y4a€MbIX BHIOB CTEOJICBBIC
gacTu 1o0eroB B HacaxaeHUsIX C33 MPOMBIIUICHHBIX MPEANPUATANR U MarucTpajib-
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HBIX MMOCAJIKaX, B OTIWYUH OT JIUCTHEB, UMEIOT O0Jee HU3KHE KOHIEHTPAINH a30Ta,
9YeM B 30HaX YCIOBHOTO KOHTPOJIS.

dochop — 00s13aTeNbHBIM KOMIOHEHT TaKMX BAXKHEHIINX COCIUHEHHUH, Kak
HYKJIEUMHOBBIE KHUCIOTHI, (oconporenabl, pochonunusl, GochopHsie 3¢upsl, ca-
xapa, HyKJICOTH Ibl, IPUHUMAIOIIME yYacTue B sHepreTuyeckom oomene (ATD, HA,
®A/Jl u 1p.), BUTAaMUHOB. JlaHHBII 3JIEMEHT OTBEYAET 3a MPOTEKAaHWE OMOCUHTETHYE-
CKUX IIpOLecCOB, GyHKIIMOHUPOBAaHUE MEMOPAH U HYHEPTreTUYECKOro 0OMeHa.

ITo 06001IeHHBIM JJAaHHBIM BBICOKOE cojiepkaHue pocdopa oTMEUEHO B mode-
rax psouHbl 00bIKkHOBeHHOU (0,85), Tomonsa Ganp3amuueckoko (0,76), KiaeHa siceHe-
muctHoro (0,73% abc. cyx. maccel) (mpuinoxkenue X, Tadn. X.2). Camas HU3Kas €ro
KOHIIEHTpAIs XapakTepHa it 6epesbl moBucioi (0,55), munsl nenxonuctaou (0,59)
u kaparanbl apeBoBugHoi (0,59 % abc. cyx. macchl). B 1mienom y Bcex m3ydaeMbIxX
BUJIOB pacTeHuil Ooyiee BBICOKOE conepkanne gocdopa Kak U a30Ta OTMEUECHO B JIH-
cthsx (0,81), mo cpaBHeHUIO co cTedneBoi yacTeio moodera (0,55% abc. cyx. macchl
npu P=7,35-10"") (npunoxenue X, Tabn. X.3).

B Havane noxkenteHus JUCThEB (B MEPBOM AK€ CEHTSIOpPs) JINCTOBbIE YACTH
M0OEToB CYIIECTBEHHO OTINYAIOTCs 00Jiee BHICOKUM cojiep:kanueM (ocdopa, a B me-
pPHOJIBI Hauajga U KOHIA JTUCTOMNAa CYIIECTBEHHBIX pa3inunii He UMeroT. CTebneBble
4acTh MOOEroB JOCTOBEPHBIC PA3IMyUsl MMOKA3AIH JIUIIb MEXKIY MEPBBIM U TPETbUM
CpPOKOM (KOHEI JINCTOoMaaa) coopa oOpas3iioB, mpudeM 0Oojiee BHICOKOE COJICp)KaHHE
docdhopa oTmMedeHO B Tepuo pacuBeurBaHus JUCTheB (1 cpok) (mpunoxkenue X,
tabn. X.4, puc. 23).
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Puc. 23. Jlunamuka coaepxanus pochopa B moderax IpeBECHbIX PaCTCHUI,
IPOM3PACTAIOIINX B pa3HbIi nepuo/ Beretauu (. Mbxkesck)

[To 06001IeHHBIM JAaHHBIM JJIS BCEX U3y4aeMbIX BUJIOB B 30HE YCIOBHOTO KOH-
Tpossi, C33 MpOMBIIIIEHHBIX TPEANPUATANA U MaruCTPAIbHBIX MOCAJAKaX KOHIIEHTpa-
st pocdopa B moberax CymecTBEHHO CHIKAETCSA OT Hadaja PaclBEYUBAHUS JIUCTh-
eB J10 JiicTonanaa (npuioxenue X, tadn. X.5, puc.24).
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Puc. 24. Jlunamuka docdopa B moderax IpeBeCHbIX PACTEHUM, MPOU3PACTAIONIUX B

Pa3HBIX TUIAX HacaxaeHui (r. MxeBck):
3YK — 30HbI yc10BHOTO KOHTpOJIsI; C33 — HAcCaXI€HUsI CAHUTAPHO-3aIMTHBIX 30H MPO-
MBIIUICHHBIX NPEAIPUATUI; Maructpaiu — MarucTpaibHbIE IOCAIKH

Bunossie ocobenHoctu pacnpezenenuss Gpochopa B CTPYKTYpHBIX HacTsX IO-
Oera M3yyaeMbIX JPEBECHBIX PACTEHMI MpeacTaBieHbl Ha pucyHke 25. ConepxaHue
dochopa B muCTBsIX OoJiee BHICOKOE, B CPaBHEHUHU C CTEOJIEBOM 4acThiO modera, 3a
UCKJIIOYEHHEM Oepe3bl MOBUCION M KaparaHbl JPEBOBUIHOM, y KOTOPHIX HET JOCTO-
BEPHBIX Pa3IMuMil 10 JAHHOMY MOKa3aTelto (rmpuioxenue X, tadi. X.6).
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JINCT

Puc. 25. Conepxanue hochopa B CTpYKTYPHBIX HaCTSIX MOOETOB U3y4aeMbIX BUIOB
JIpEBECHBIX pacTeHui (r. MxeBck)

B Teuenue ceHTsOpst — okTsi0pst comepkanue pocdopa B moderax TOCTOBEPHO
MmensieTcst (mpunoxkenne X, taon. X.7, X.8). B nepBbie cpoku cbopa 0Opa3lioB KOH-
neHTpaius ¢pocdopa 3HAYUTETHHO BBIIIE, YEM B MEPUOJ JUCTOMAAa Y BCEX HM3ydae-
MBIX BHUJIOB, 3@ UCKJIIOUYEHUEM PsIOMHBI OOBIKHOBEHHOH, Y KOTOPOM U3MEHEHUI HE Ha-
omonanoch (puc. 26). Y O6epe3bl MOBUCIION, KJIEHA SICEHEIUCTHOTO, JIUIBI MEIKOIU-
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CTHOHU conepkanue (pochopa cCHUKAETCA B XOAE€ OCEHHETO OTTOKA. Y TOMOJIA Oaib-
3aMHYECKOTO M KaparaHbl JPEBOBUIHOW YMEHBIIICHHE KOHIIEHTparuu ¢ocdopa Ha-
0J1I01a710Ch JIUIIL B TIEPUOJI JIUCTONA/ A, B CPABHEHUH C Ha4ajJoOM pacliBEUMBAHUS JTH-
CTBHEB.
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Puc. 26. unamuka cogepxanus ¢pocdopa B moderax IpeBeCHBIX paCTCHUN
(r. MxeBcK)

Ha pucynke 27 npoaeMoHCTpUpOBaHBI 000OIICHHBIC TAHHBIE TT0 COJICPIKAHHIO
docdhopa 3a aHanU3UpPyeMblid MEPUOJ Y U3YYaE€MbIX BHUJOB JPEBECHBIX PACTCHUM,
POU3PACTAIOIINX B Pa3HBIX TUIMAX HACAKICHHUH. YCTaHOBIEHO, YTO AJIs PSAOWHBI
OOBIKHOBEHHOM XapaKTepHO yBenuueHue coaepxkanus ¢pocpopa B C33 npomblilIeH-
HeIX npeanpustusx (Ha 0,27%, npu P = 0,007) u cHuXeHue B MarucTpalbHBIX TO-
caakax (ua 0,23, npu P = 0,025), no cpasnenuto ¢ 3YK (0,84% abc. cyx. maccer). Y
Kaparaibl JPEBOBUIHON JIOCTOBEPHO YBEJIMUYMBAETCS KOHIEHTpauus ¢ochopa TONb-
KO0 B HacaxeHusAx C33 mpOMBIIIUICHHBIX MPEANPUITHI U MaruCTPadbHBIX MOCAAKAX
Ha 0,30% abCcoNOTHO CyXOil MaccChl, B CPAaBHEHHH C 30HAMH YCJIOBHOT'O KOHTPOJIS
(0,40%) (mpunoxenue X, tadn. X.9). 3menennii B conepxanuu pochopa B paznud-
HBIX (DYHKIMOHAIBHBIX 30HAX HE 3a()MKCUPOBAHO Y Oepe3bl MOBHUCIION, KICHA sICEHe-
JUCTHOTO, JIUIbI MEIKOIUCTHOMN U TOMOJIA 0anb3aMuyeckoro (puc. 27).

Ocobennoctu pacnpezaenceaust Gocdopa B CTPyKTypHBIX HACTAX MOOETa B pas-
HBIX TUTIAX HACAKJICHUN y W3yd4aeMbIX BUIOB pACTEHUI MIPEACTABIICHBI B TaOHIIe 8.
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Puc. 27. Conepxxanue pocdopa B moderax IpeBECHBIX pACTEHUM, TPOU3PACTAIOIINX

B HACKJICHUAX Pa3IMYHBIX (DYHKIIMOHATIBHBIX 30H (T. MKeBCK):
3YK — 30HbI yciaoBHOTO KOHTpOIIsl; C33 — HacaxAeHUSI CAaHUTAPHO-3aIUTHBIX 30H
MPOMBIIIICHHBIX MPEANPUATHI; MarucTpaan — MarucTpajabHbIE MOCAIKH

Tabnuya 8. Brnusaue BumOBBIX O0OCOOCHHOCTEH, MecTa MpOW3pacTaHus U
CTPYKTYpHBIX 4acTed moOera Ha coaepxkanue (ocopa, y u3ydyaeMbIx
BUJIOB JIpEBECHBIX pacTeHuit (% abc.cyx.Macchl)

Bup pactenus
Crpykrypnasi| bepesa Knen JIuna Tomnounb Psa6una Kaparana
4acTh MIOBUCIIAsA| SCEHENUCT- | MENKOJM- | Oanmp3amMuue- | OOBIKHOBEH- | JIPEBOBHUJIHAS
pacTeHuii HBII CTHas CKHU Has
HCPys=0,11
30HBI YCIIOBHOTO KOHTPOJIS
JIuct 0,64 1,04 0,77 1,24 0,95 0,43
Crebenb 0,61 0,56 0,46 0,38 0,72 0,38
CaHuTapHO-3aIIUTHBIE 30HBI IPOMBIIUICHHBIX NPEANPUATHN
JIuct 0,76 0,84 0,62 0,86 1,58 0,75
Crebenb 0,42 0,57 0,41 0,56 0,64 0,62
MarucrtpanbHble OCAIKU
Jluct 0,45 0,67 0,66 0,88 0,66 0,72
Crebenb 0,42 0,71 0,63 0,65 0,57 0,68

B HacaxaeHUSIX CaHWTApHO-3AIIMTHBIX 30H y BCEX HM3yYaeMbBIX BHJIOB pacTe-
HU conepkanue (ocdopa BbIIIIE B INCTOBOW YaCTH MOOETra, Mo CPaBHEHUIO CO CTeO-
JIeBol. B MarucTpanpHBIX MMOCaJKaxX JdaHHAsS 3aKOHOMEPHOCTH IPOCICKHUBACTCS
TOJILKO y TOTOJISI OaJIb3aMHYECKOT0, B 30HAX YCIOBHOTO KOHTPOJISI OTCYTCTBYET y Oe-
pe3bl TIOBUCIION M KaparaHbl apeBoBuaHON. Conepkanue (ochopa B CTPYKTYPHBIX
gacTsax nobera y u3y4yaeMbIX BUOB B Pa3HBIX TUIAX HACAKICHUHN BUAOCHEIU(DUIHO.
VY Gepe3bl MOBUCIION U pIOWHBI OOBIKHOBEHHOW B JIMCTBSIX KOHIEHTpamus dochopa
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CHUIKAETCS B CIEAYIOLIEM PSy: HaCAXKICHHUSI IPOM30H — 30HbI YCIOBHOI'O KOHTPOJIS
— MarucTpajibHble OCAAKU. Y KJI€HA SICEHEIMCTHOTO, JIMIbl MEJIKOJIUCTHOM, TOMOIS
0aJIb3aMUYECKOTO HU3KOE COJIEP)KaHUE M3y4aeMOro 3JIEeMEHTa OTMEYEHO B MPOM30-
Hax (0,84; 0,62; 0,86% cooTBETCTBEHHO) U MaructpaibHbix nocaakax (0,67; 0,66;
0,88 cootBeTcTBeHHO), B cpaBHeHuu ¢ 3YK (1,04; 0,77; 1,24% abc. cyx. Macchl co-
OTBETCTBEHHO). Y psiOMHBI 0OBIKHOBEHHOM cojeprkanue pocdopa B IUCThAX, HA000-
pOT, BO3pacTaeT B psiAy: MarucTpaiibubie nocaaku — 3YK — npom3oHa.

B cTebneBoit yactu nodera y KieHa siCEHEITUCTHOTO, JIUIbI MEJIKOJIUCTHOM, TO-
noJisi 0anb3aMUYECKOT0 M KaparaHbl JIPEBOBUIHON cojaepxanue gocdopa yBenudu-
BaeTcs y ocobell B MaruCTpaJibHBIX TMOCAAKaxX, a y Oepe3bl MOBHUCION U PSOWHBI
OOBIKHOBEHHOW OHO, HA00OPOT, CHMKAETCS, IPUYEM U B HACAKICHUSX CAHUTAPHO-
3aIIATHBIX 30H MPOMBIIUICHHBIX TIPEANPUATUH.

Kanuit yuactByer B OCMOpETYJISIIUU, PETYISLMHU BA3KOCTU LUTOILIA3MBI, CO-
CTaBJIIET OCHOBHYIO YacTh KAaTHOHOB KJIETOYHOTO cOKa. [1o 000OOIIEHHBIM JaHHBIM
CYIIIECTBEHHOE BJIMSIHUE Ha COACPIKAHNE KaHs B MOOErax JIPEeBECHBIX PACTCHUI OKa-
3aJIi BUJI0BbIEe ocoOeHHOoCTH (mpuiioxenue L, Tadm. 11.2). Camas HuU3Kast €ro KOHIEH-
Tpalus oTMeueHa B rnoderax 6epesnl moucioi (0,63) u numnsl MenkoauctHo (0,73%
a0cC. cyX. Macchl), TOTJIa KaK y KJIEHA SICEHEJIMCTHOTO OHA OKa3ajlach HanboJiee BhICO-
ko (1,64%).

O0600m1as Moxy4YeHHbIE PE3yJIbTAThl YAAIOCh YCTAHOBUTH, YTO MOOETH U3Yy4YeH-
HBIX HAMHU BUJIOB JIPEBECHBIX PACTEHUM, B Pa3HBIX TUMNAX HACAXKIACHUH, UMEIU CO-
nepxxanue kamusi B mpexmenax 1,01 — 1,14% aGc. cyx. maccwl (mpuioskenue 1,
tabs. 11.3). Bricokas koHIEHTpanus dJeMEHTa OTMeuajach B MEPHOJl Hayajia pac-
IIBEUMBAHMS JTUCTOBBIX IIJJACTUHOK M cocTaBiisiia 1,23, a 3arem cHmxkanachk 10 0,95%
abc¢. cyx. Maccol (mpunosxxenue L1, Ta6im. 11.4).

OObenMHUB JaHHBIC, TI0O BCEM M3Y4aeMbIM BUAM Mbl YCTaHOBUJIU (mpuo-
xenue 1, Tabn. 11.5), yTo B MUCTBIX Kanui COJAEPKUTCS B KOHIICHTpAIMU B 2 pasa
npesblatoniet credau. JIucTbsi IpeBeCHbIX PACTeHUH, MPOU3PACTAIONIUX B HACAXK-
neHnax C33 mpOMBILUIEHHBIX MPEAIPUATHN, CONEPkKAT Kanus MeHple, yeM B 3YK
(1a 0,27) u maructpanbHbix ocaakax (Ha 0,11% abc. cyx. macchr) (mpuIioXKEHUe
I, Taba. I1.6). B crebaeBoit yactu modera JOCTOBEPHBIX PA3IMUUM y pacTEHUM, PO-
U3pACTAIOIIMX B Pa3HBIX TUINIAX HACAKECHUHN, HE BBISIBICHO (pHC. 28).

Ha pucynke 29 npoaemMoHCcTprupoBaHbl 0000IIEHHBIE TaHHBIE 110 COJIEPIKAHUIO
KaJiusl y U3y4aeMbIX BUOB, IPOU3PACTAIONIMX B pPa3HbIX TUIAX HACAXKJIEHUU 32 BECh
NEPHOJ] OCEHHETO (PU3UOJIOTHUECKOT0 OTTOKA SJIEMEHTOB. Y CTAHOBJICHO, YTO Y KJICHA
SICEHEIMCTHOTO CoJiepKaHue Kainus B mpom3oHe menblue Ha 0,29 (P = 0,006), anano-
TMYHO M B MArHCTPalbHBIX nocaakax — 0,54% (P = 3,90-107), mo cpasuenmio ¢ 3YK
(1,92% abc. cyx. Macchl). Y JIUIBI MEJIKOJIIMCTHOM, HAIPOTUB, B MAaruCTPAIbHBIX Ha-
CaXJICHMSIX KOHLIEHTpauusl JaHHOro 3jeMeHTa yBennuuBaercs Ha 0,23% 1o cpaBHe-
HUIO ¢ KOoHTpoJieM (mpuioxenue 1], tabn. I[.7). A xaparana apeBOBUIHAs caMoOe€
HU3KOE cozaeprkanue kanusa umeeT B C33 npomblinuieHHbIX npennpusitaii (1,07% abce.
cyX. macchl). bepesa moBucinas, Tonoyib 0aab3aMUYECKU U psiOMHA OOBIKHOBEHHASI
0 U3y4aeMOMY MOKa3aTeI0 Pa3IMuuid B pa3HbIX TUIAX HACAKICHUN HE UMEIOT.
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Puc. 28. Coneprxanue kanus B modberax JpeBecHbIX pacTeHui (T. MbkeBck):
3YK — 30HbI yci10BHOT0 KOHTPOJIs; C33 — HacaXIE€HNs CAaHUTAPHO-3AIUTHBIX 30H
MIPOMBIIIJIEHHBIX MPEANPUATHI; Maructpaau — MarucTpajibHbIe TOCAJAKI
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Puc. 29. Coneprxanue kanus B mo0erax JpeBECHBIX PACTCHHM, MPOU3PACTAIOIINX

B HACAXKCHUSIX PA3INYHBIX (QYHKIIMOHATBHBIX 30H (T. MXeBcK):
3VK — 3085l ycioBHOT0 KOHTpOIIs; C33 — HacaA€HHs] CAaHUTapPHO-3aIUTHBIX 30H
MIPOMBIIIJICHHBIX MPEANPUATHI; Maructpaiu — MarucTpajibHbIe TOCAAKI

BrisiBieHo, uto xapakrep (Gpu3noI0ruueckoro OTToKa Kajiusi U3 JIUCThEB CXOXK Y
OOJIBIIMHCTBA M3y4YaeMbIX BUJIOB pacteHuil (mpunoxkenue I, Ta6n. 11.8). V nuns
MEJIKOJIMCTHOM, TOMOJIA 0allb3aMUYECKOTO, PsIOMHBI OOBIKHOBEHHOM, KaparaHbl Jipe-
BOBUIHOM KOHIEHTpALIMS Kaliusl B ToOerax yMEHbIIAETCs B IEPUO/I JIUCTOoNana (puc.

30).
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Puc. 30. lunamuika coaepkaHus Kalusl B MOOerax IpeBECHBIX PaCTCHHUN
(r. MxeBcK)

OO06o001IeHre JaHHBIX MMO3BOJIMIIO OTMETHTh BHIOBBIE OCOOCHHOCTH pacIpee-
JICHUS KaJusi B CTPYKTYPHBIX YacTsx mobera pacrenuit (npuioxenue L, Tadn. 11.9).
OcoOeHHOCTH pacTpeeNeHus Kajdusi B CTPYKTYPHBIX YacTIX MoOera y Mn3ydaeMbIX
BUJIOB IPEBECHBIX PACTEHUM, MPOU3PACTAIONINX B PAa3HBIX TUIIAX HACAKICHUH, MTPE/-
cTaBjeHBI B Tabmuie 9. JINCThS BceX M3yUYCHHBIX HaMU JAPEBECHBIX PACTEHUHN COJEP-
KaT Kajausi OoJbIlie, 4eM crebreBas 4yacTh mobera, 3a UCKIIOUYeHHEeM Oepe3bl TTOBUC-
JIOW, y KOTOPOW B MEPHOJI Hayajia JIMCTOMNAa a B HACAXKICHUAX IPOM3OH B CTEOJIEBOM
yacTu nobera KOHIICHTpaIus Kaius, Hao00poT, Bhiiie (0,96), yem B nucthiax (0,75%
a0C. CyX. Macchl) U JIMIbI MEJIKOJIUCTHON B 30HE YCIIOBHOT'O KOHTPOJIS, II€ B KOHIIC
JUCTOMNAJIa JTUCTh U cTeOJeBas yacTh modera He UMEIM JOCTOBEPHBIX pa3Inyuil.
CTOUT OTMETUTH, UTO MO COJAEPKAHUIO KaJIMs B OOETrax UHTPOAYIUPOBAHHBIE BUIbI
— KJICH SICEHEJIMCTHBIN, TOMOIb 0anb3aMUYECKU, KaparaHa JpeBOBUAHAS, TPEBOCXO-
JST BUJBI MeCTHOU (pitopbl. CaMblii BRICOKUH TTOKA3aTellb OTMEUEH B JIUCTHAX y KICHA
scenenuctHoro (2,18% abc. cyx. macchr) (puc. 31).

B xo/e oTTOKa KOHIIEHTpAIUs KaJlis B ToOerax MmocTENeHHO CHIKACTCS B 30HE
YCIOBHOTO KOHTPOJIS Y TOMOJS 6ab3aMHUeCcKOro, pssOMHbI OOBIKHOBEHHOW U B CTE0-
JICBOM YacTh 1modera KaparaHbl IPEBOBUTHOM; B HACAKIACHUSIX MPOMBIIIJICHHBIX 30H —
B ITo0Oerax KaparaHbl APEBOBUIHOMN, PSIOMHBI OOBIKHOBEHHOM, JINCTOBOW YaCTH TOTIOJIS
OaJIb3aMUYECKOT0 U CTEOJIEBOM YacTH modera KjieHa sICEHEIMCTHOIO; B MarucTpaib-
HBIX TMOCaJKax — B mo0erax TOmoJisi 0aJib3aMUUECKOTO, B JIUCThAX PSAOUHBI OOBIKHO-
BEHHOM U B CTEOJICBOI YacTH 1oOera UMbl MEJTKOJIUCTHOM.

[Ipu comocraBieHnu (aKTOPOB, OKA3BIBAIOIINX JOCTOBEPHOE BIUSHUE HA CO-
JIep’KaHue OCHOBHBIX 3JIEMEHTOB MUHEPAJIBLHOTO MUTAHUS B MTOOErax JApeBECHBIX pac-
TEHUH BBISICHEHO, YTO Ha KOHIEHTPAILMIO a30Ta OOJbIIee BIMSIHUE OKA3bIBAIOT BHUJIO-
Bble OCOOEHHOCTH, a Ha cojaepxaHue (ochopa U Kanus — yCJIOBHsS MeECTa Mpouspa-
CTaHUS B CPOKH cOopa 00pa3IoB.
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Tabnuya 9. BnusHue BUAOBBIX OCOOCHHOCTEH, YCIOBUN MECTa MPOU3PACTaHUs, IEPUO/IA BET€TAlluU U CTPYKTYPHBIX
yacTel pacTeHHsi Ha COJEp)KaHWe Kajnus B 1o0Oerax Hu3y4aeMbIX BHUJIOB JPEBECHBIX pACTEHUH,
% abc.cyx.Macchl

Bun pactenust

Cpox bepesa Kinen Jluna Tomnonb Ps6una Kaparana
cbopa TIOBHCIIAs SICEHEJTMCTHBIN MEJIKOJTHCTHAS 0ap3aMHUYECKHI OOBIKHOBEHHASI JPEBOBHTHAS
00pa3IioB

Yacrts JIMCT | cTebelb JIUCT credenb JIUCT credenb JIUCT credenb JIUCT credenb JIUCT credenb
mobera

HCP05 = 0,07
30HBI YCIOBHOTO KOHTPOJIS
1 cpox | 0,47 0,37 2,12 1,27 1,04 0,51 2,12 0,98 1,68 0,74 2,55 1,25
2cpok | 0,76 0,46 2,83 1,32 0,50 0,52 1,87 0,79 1,61 0,59 1,14 0,98

3cpoxk | 0,84 0,36 2,80 1,16 0,75 0,45 1,67 0,53 0,79 0,39 2,16 0,72

CaHuTapHO-3alIUTHBIE 30HBI IPOMBIIUICHHBIX MTPEINPHUITHIA

1 cpox | 0,90 0,39 1,99 1,46 0,95 0,66 1,54 0,94 1,31 0,71 1,54 1,11

2cpok | 0,75 0,96 2,51 1,21 0,77 0,47 1,43 0,62 1,04 0,48 1,40 0,78

3cpoxk | 0,74 0,40 1,98 0,64 0,77 0,60 1,33 0,90 0,92 0,58 1,03 0,58

MarucTtpajibHble IOCAAKH

1 cpok 1,14 0,44 2,25 0,80 1,24 0,87 1,84 1,24 1,50 0,60 2,23 1,65

2cpok | 0,70 0,54 1,50 1,22 0,94 0,65 1,66 0,73 1,26 0,74 1,53 0,88

3cpok | 0,70 0,35 1,69 0,81 0,96 0,53 1,42 0,88 0,84 0,61 1,50 0,93

[Tpumeuanus: 1 cpok (mepBas aekana CeHTIOPs), 2 CpOK (KOHEI CEHTSIOPs), 3 CPOK (OKTSIOPH).
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o bepesa nosucnas

O KneH aceHenucTHbIn

B Jluna menkonucTtHas
Tononb Ganb3aMnyeckuin
@ PabuHa obbikHOBEHHas
B KaparaHa gpesoBuaHasi

CopepxaHue kanusi,%abc.cyx.macchbl

mcT cTebeneBas 4yacTb
nobera

Puc. 31. Coneprxanue kajius B mo0erax JpeBECHBIX PACTEHHM, MPOU3PACTAIOIIUX
B HACAXKICHUIX PA3IMYHBIX (DYHKIIMOHAIBHBIX 30H (T. MkeBck)

N3BecTHO, UTO coJiep )KaHUE TPEX OCHOBHBIX AJIIEMEHTOB MUHEPAJILHOIO MUTA-
HUSl pacTeHHil — a30Ta, pocdopa u Kanus — SABIAETCA TOMEOCTATUYECKUM IOKa3aTe-
JeM (PYHKIIMOHAJIBHOT'O COCTOSIHUS PACTUTENILHOIO OPraHU3Ma, a B TEXHOT'€HHBIX yC-
JIOBUSIX TOMEOCTa3 3JIEMEHTHOTO COCTaBa MOXKET 3HauUMTeNbHO Hapymatbes (Cyxape-
Ba, Jlykuna, 2004; Hesepona, 2006).

Hu3kue KOHIIEHTpalM¥ OCHOBHBIX 3JEMEHTOB MHUHEPAJIbHOTO MUTAHUS BBISB-
JIeHbI B moberax Oepe3bl MOBUCIIOHN, JUIbI MEJIKOJUCTHOM. Y psOUHBI OOBIKHOBEHHOM
— YCTaHOBJICHbl HU3KHE KOHIICHTpAIlMM a30Ta W Kaius B molerax, a colep)kaHue
docdopa nmpeBbIIIaeT Ipyrue u3y4eHHbIC BUIBL. Y KaparaHbl JPEBOBHIHON OTMEUCHA
IIPOTHBOIIOJIOXKHAS 3aKOHOMEPHOCTD (30T M KM COAEP>KUTCA B OOJIBIIUX KOJTUYE-
cTBax, a hochop — HaobopoT). B moberax kieHa SICEHENMCTHOTO M TOMOJS Oayb3a-
MHUYECKOI'O BBISIBJIEHO BBICOKOE COJEP>KAHHE OCHOBHBIX 3JEMEHTOB MHUHEPAIbHOIO
nuTaHus. TakuMm oOpa3oM, UHTPOIYIIMPOBAHHBIE BHUJIBI OTINYAIOTCS 00JIEe BBICOKH-
MU KOHIEHTpaLUSIMHU a30Ta U Kajausi, HeKelld abopureHHbie BUAbl. BuioBbie 0cOOCH-
HOCTHU B COJIEP’KaHUU M3yYaeMbIX 3JIEMEHTOB MUHEPAJILHOTO MUTAHUS TPECTaBICHbI
Ha puc. 32.

BunoBbie 0COOEHHOCTH COJIEP)KAHUS XUMHUYECKUX 3JIEMEHTOB B CTPYKTYPHBIX
qacTsax nodera pacTeHHi, IPOU3PACTAIOIIMX B HACAKACHUSIX PA3HBIX IKOJIOTHUYECKUX
KaTeropuil ropojia, mpeacTaBieHsl Ha puc. 33. Y Oepesbl MOBHUCION KOHIIEHTpAUs
OCHOBHBIX 3JIEMEHTOB MUHEPAJIHLHOTO MUTAHUS B TToOerax ocoOel, Mpou3pacTaroninx
B Pa3HBIX TUIIAX HACAXKIEHUM, TOCTOBEPHBIX PA3JIMUUN HE UMEET. Y JIUIIBI MEJIKOJIH-
CTHOM YBEJIIMYMBACTCA JIMIIL COJICPNKAHUE KM B MAruCTPaJbHBIX IMOCAIKaX, a y
KJICHA SICEHEIUCTHOIO — HAIPOTUB, MPOUCXOJIUT YMEHBIIEHUE KOHIICHTPAIUU KaJIHs
y 0co0eil, Mpou3pacTarolnX, Kak B HACAKICHUSIX MTPOMBIILICHHBIX 30H, TAK U Maru-
CTpajbHBIX Mocankax. B moberax Tomoss 0anb3aMUYECKOT0 OTMEUYEHO JIUIIh CHUXKE-
HUE KOJMYECTBA a30Ta B YCJIOBHSIX TEXHOTCHHOW HArpy3Ku. Y psiOMHBI OOBIKHOBEH-
HOUN conepxkanue (ocdopa yBenuuuBaetrcss B HacaxjaeHUsX C33 mpOMBINIIEHHBIX
OPEANPUATUNA, U CHIXKAETCS B MAarUCTPaJIbHBIX Tocaakax. Jjisi kaparanbl ApEeBOBU/I-
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HOM XapaKTCPHBbI 0osee HU3KHE KOHIOCHTPAIWH a30Ta 1 KaJIkd B HACAKACHUAX IIPO-
M30H 1 00JIee BEICOKOE COJACPIKAHUC KaJIMA B MaruCTpaJbHbIX IMOCAAKAX.
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Puc. 32. Bausiaue BUIOBBIX OCOOCHHOCTEH Ha COAep KaHNE OCHOBHBIX 2JICMEHTOB
MUHEpaJIbHOTO MUTAHUS B moOerax pacteHuit (r. Mxesck)

O Bepesa nosucnas

@I KneH
SICEHENUCTHbIN

@ Jlvna
MerKonmcTHas

Tononb
0anb3aMnyecKu

g PabuHa
0OblKHOBEHHas

| KaparaHa
ApeBoBUaHas

Copepxanue NPK, % abc. cyx. maccol

N P K N P K N P K
3YK C33 Maructpanm

Puc. 33. BausiHue ycnoBuid MecTa IpOU3pacTaHUs HAa COJEPKAHUE

NPK B nmoGerax uzydaeMbIx BUJ0B pacTeHui (T. MxeBck):
3VK — 30HEI YCJIIOBHOI'O KOHTPOJIA; C33 - HACAXKACHUS CAHUTAPHO-3AIIUTHBIX 30H IIPOMBIIIIICHHBIX
IpeAnpuATHA; Maructpanu — MaruCTpajIbHbIE TOCAIKU
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B Teuenue ceHTAOps — OKTIAOpS copepkaHue a30Ta B MOOErax JOCTOBEPHO H3-
MeHsieTcs. BuioBbie 0COOCHHOCTH OTTOKA 3JIEMEHTOB MHUHEPATLHOTO MTUTAHUS U3 JIH-
CThEB B CTEOJIEBBIC YacTH mo0era MnpeACcTaBieHbl Ha puc. 34. Y OONbIIMHCTBA BUIOB
B HayvaJie PAacKpaIlIMBaHWS JIMCTHEB KOHIIGHTpAIlMsS a30Ta B MOOErax 3HAYUTEIHHO
BBIIIIE, YeM B TICPUO]] JTUCTOIA/IA, 32 UCKITFOYCHUEM JIUIBI MEJIKOJIMCTHON, Y KOTOPOM
CYIIIECTBEHHBIX paznuuuii He Habmomaercsa. Coaepxanne (hochopa B moderax B 1e-
pPHOJ JTUCTOIA A 3HAYUTEIBHO COKpAIaeTCs, M0 CPAaBHEHUIO C IMEPHOJOM Hadaja
paciBEeYMBaHUS JINCTHEB. XOTS y psla BUIOB HJET MOCTCIICHHOE CHI)KEHUE COMEp-
KaHMSI ATOTO dJIEMEHTa (MMEIOTCS JIOCTOBEPHBIC PAa3IMUus 0 CPOKaM y Oepessl Mo-
BUCJION, KJICHA SICEHEIMCTHOTO, JIMMBl MEIKOJIUCTHOW), a y NPYTUX BUIOB OTTOK
dbocdhopa npuypodeH JUIIb K KOHITY JUcTomnasaa (Tormoiab 0alb3aMUYeCKUil U Kapara-
Ha JpeBOBHUHAs). Y psOWMHBI OOBIKHOBEHHOU conepkanue (ochopa B moberax B
pa3HbIE CPOKH CYIIECTBEHHBIX OTIMUYNN HE UMEET.

O Bbepesa nosucnas

@ KneH siceHenncTHbIN

B luna menkonuctHasg
Tononb 6anb3amMn4eckumn
B PabuHa obbikHOBEeHHas

@ KaparaHa gpeBoBuaHas

CopaepxaHune NPK,%abc.cyx.macchl

Puc. 34. Jlunamuka conepxkanusi NPK B moberax n3yuaembIx BUJIOB JIPEBECHBIX

paCTCHI/Iﬁ B IICpuoa MoATrOTOBKH K ITOKOIO
(3 HabmroaeHs B epuo]l CEHTSAOPh-OKTIOPh, MHTEPBAT MEXAY HAOMOIeHUsIMU — 15 nHel)

AHanu3upysl pe3yiabTaTbl NPOBEAECHHBIX MCCIENOBAHUM, MOXKHO 3aKJIHOYHUTh,
YTO YCJIOBUSI TEXHOT€HHOM Cpellbl HapyIIalOT TOMEOCTa3 OCHOBHBIX 3JIEMEHTOB MU-
HEPAJIbHOTO MUTAHUs, NPOSBIISIOMINANCS B OBBILIEHUN KOHUEHTPAUNUNA a30Ta U KAJIHs
U cHIKeHuu (ocdopa B noderax pacteHuil. Hapymaercst 1 pu3nonornyeckuii OTToK
AJIEMEHTOB U3 JINCTHEB B CTEOJIEBYIO YACTh 1100ETa B OCEHHUMN NEPUOJ, YTO MOXKET
ObITh IPUYMHOW M3MEHEHMH IPOLIECCOB POCTAa U YCKOPEHMS CTAPEHUS APEBECHBIX
pacTeHuil B ycnoBusiX ypOaHocpenabl. [Ipoiecchl OTTOKa OCHOBHBIX 3J€MEHTOB BU-
nocnenupuIHbI.

MBI Takke aHAJIM3UPOBAIIM COZIEpP KaHUE a30Ta, pochopa 1 Kajaus B HaA3EMHOU
YaCTU U KOPHEBOM CHCTEME TPABOCTOSl B M3Y4YAEMBIX THIIAX HACAXKICHHUU. Y CTAaHOB-
JIEHO, YTO COJEp>KaHWE a30Ta B HAJA3€MHOM YacTH TPaB 3HAYNUTEIBHO CHWKEHO B
npom3oHax (Ha 1,62) u maructpayibHbix nocaakax (Ha 1,58) mo cpaBaenuto ¢ 3YK
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(3,99%), npuuem camasi HU3Kasi KOHIIEHTpalKs TaHHOTO 3JIEMEHTa OTMEUYEHa Ha YII.
Yamyprekas (1,36% abc. cyx. maccnl) (Tadm. 10). B comepxanuu docdopa B TpaBo-
CTO€ YETKHUX Pa3JIMUMi 10 THUIIAaM HACaKJICHWW HaM BBIICIUTH HE YJIaJ0Ch, XOTS €CTh
oTpe/eieHHbIe 0COOCHHOCTH B IMHAMHKE dTHUX JJIEMEHTOB Y 0Cc00€i B pa3HbIX IMyHK-
tTax HaOmonenuii. Haubonee Bbicokoe cojaepxkanue ¢Gocdopa XapakTepHO IS Ha-
3eMHBIX OPTraHOB TPaB B MaruCTPaJbHbIX MOcaakax yia. Yamyprckas (1,72), a Hu3Koe
— yi. K. JIubkunexra (0,45% abc¢. cyx. maccol). B TpaBsHUCTOM MOKPOBE HACAKICHHI
CaHUTAPHO-3AIIUTHON 30HBI NpeAanpusTus «bymmain» M mMaructTpanabHbBIX MOCaaKax
Ha ynune K. JInbknexra xoHuentpauus ¢ocdopa cyiecTBeHHO Huxke, yeM B 3YK.
Huskoe conepkanue kanus B HAJA3EMHOM 4acTH TPABOCTOSI HAOIIOAAEeTCs BO BCEX Ha-
caxaeHuax C33 NpOMBIIUICHHBIX NPEATPUATHMN.

Tabnuya 10. ConepkaHue OCHOBHBIX 3JIEMEHTOB MUHEPAJIbHOTO MUTAHUS
B TPaBsIHUCTOM IOKpPOBE, % abc. CyX. Macchl
3oHa *3YK **C33 Marucrtpanu
Crpykryp- | boranmueckuii | [I.LKupoBa | bymmam | WMxcranb Y amyprt- K. JIu6xk-
Hasl 4acTb cang Yo'y cKas HeXTa
Asor
Hanmzemuas 4,29+0,01 3,69+0,01 | 1,73+0,00 | 3,01+0,00 | 1,35+0,00 3,46+0,00
9acTh 4,28-431*%**' | 367-370 | 1,69-1,75 | 2,99-3,03 1,34-1,38 3,43-3,49
Kopuu 0,84+0,00 2,56+0,00 | 2,07+0,00 | 2,25+0,00 | 1,63+0,00 | 2,61+0,00
0,83-0,85 2,53-2,59 | 2,06-2,09 | 2,23-2,28 1,62-1,65 2,59-2,62
dochop
Hanzemuas 1,20+0,00 0,96+0,00 | 0,64+0,00 | 1,11+0,00 | 1,72+0,00 0,45+0,00
9acTh 1,18-1,22 0,95-0,96 | 0,63-0,65 | 1,08-1,14 | 1,71-1,72 -0,41-0,49
Kopuu 0,25+0,02 0,60+0,01 | 0,46+0,02 | 0,82+0,02 | 0,49+0,03 0,66+0,01
0,22-0,27 0,59-0,61 | 0,44-0,48 | 0,80-0,85 | 0,46-0,51 0,65-0,66
Kannit
Hanzemnas 3,34+0,02 2,07+0,02 | 1,324+0,02 | 1,92+0,01 | 2,37+0,01 2,39+0,03
9acTh -3,32-3,55 2,06-2,09 | 1,30-1,35 | 1,91-1,93 | 2,36-2,37 2,36-2,49
Kopuu 1,20+0,02 0,45+0,01 | 0,47+0,02 | 1,184+0,02 | 0,67+0,02 0,66+0,01
-1,18-1,22 0,44-0,46 | 0,46-0,49 | -1,19-1,15 | -0,65-0,69 0,65-0,67

[Tpumeuanus: *3YK — 30Ha ycrnoBHOro KoHTpois; **C33 — caHMTapHO-3allUTHBIE 30HBI
> 1 “
MIPOMBIIIJIEHHBIX MPEANPUATHI; ***  — noBepuTenbHbIi HHTEpBaN 11t cpeanero (P < 0,05).

KopneBas cucrema otinndaercs 0osiee HU3KUM COJEp:KaHUEM a30Ta, Gocdopa
U Kalius BO BCEX HAOJIOJAEMbIX THUIAX HACAXKICHUN MO CPAaBHEHHUIO C HAJI3EMHOMU
MacCOM, XOTSI UMEETCS TeHACHIIHS K YBEIIMUEHUIO0 KOHIIEHTpauu a3ota u gocdopa B
KOPHSIX O MEPE YCUJIEHHUSI TEXHOTE€HHOW HAarpy3Kd. B KOpHsAX camoe HHU3KOE conep-
*aHue a3zota u pocdopa 3auKCUPOBAHO B MPUTOPOIHON 30HE, a Kallvs, HAIPOTUB, —
0oJee BBICOKOE.

6.2 3UMOCTONKOCTH MOYEK APEBECHBIX PACTCHUI

Ha 3uMOCTOMKOCTBh IPEBECHBIX PACTEHUN OKA3bIBAET BIMSHUE OTTOK 3JIEMEH-
TOB M3 JINCThEB B MOKOAIIUECS MOOETH, CBOCBPEMEHHOCTh U MOJTHOTA JIMCTONaAa, KO-
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TOpbIE 3aBUCAT OT YCJIOBHM NpPOU3PACTAHUS APEBECHBIX PACTEHUI (BIAXKHOCTH W
IJIOTHOCTH TOYB, UX 00ECIIEYEHHOCTH MUHEPAIbHBIMU 3JIEMEHTaMHU, PEXUMa OCBE-
meHHocTy u 1.1.) (bapckas, 1962; I'enkens, OkHuHa, 1964; ®u3nonaorus ceabCKoOXo-
3sUCTBEHHBIX pacTenuit, 1968; Kpamep, Kosznosckuii, 1983).

B cBs3u ¢ Tem, 4TO B HaCaXACHUSAX CAHUTAPHO-3ALIUTHBIX 30H MPOMBIIILICH-
HBIX TPEANPUATANA U MarucCTpajbHBIX MOCAJKaxX MOOEru JPEBECHBIX PACTEHUM OTIIH-
YarTCsl HU3KHUM COJIEPKAHUEM a30Ta, [0 CPABHEHUIO C 30HAMH YCJIOBHOT'O KOHTPOJI,
MBI TIOJIarajid, 4YTO 3TO MOYKET OTPA3UTHCS HA 3UMOCTOMKOCTH JIPEBECHBIX PACTEHUM.
C uenbro NpOBEPKH JAHHOTO MPEAIOJIONKEHNS HAMU MPOBEIEH aHAIN3 3UMOCTOMKO-
CTH MOYEK TOAMYHOTO To0Oera y IPEeBECHBIX PACTCHUI B HACAXKIACHUSIX TOpoja C pas-
JUYHOM CTENEHBIO TEXHOTCHHON Harpysku. /(s aHamusa B mapte oTOupanm 1mo 10
TOJIMYHBIX MOOEroB (T0XKHOM SKCIO3UIIMH) y KaXJIOr0 YYETHOTO PACTEHUsS. 3UMO-
CTOMKOCTb MOYEK OIEHUBAIM IO IIeCTHOAUIbHOU 1iKaie: 0 — mMpU3HAKOB MOBpEXKe-
HUA HeT; 1 — oueHb ciiaboe MOBPEKICHUE: JIETKOE, €/1Ba 3aMETHOE, TOOYpPEHUE TTOUEK
(pukcupyemoe Ha poOJOJIBHOM pa3pese); 2 — cinadoe MOBPEXIACHUE: C1ado 3aMETHOE
noOypeHue Nmoyek; 3 — cpeiHee NOBPEKIECHUE: XOPOLIO 3aMETHOE NMOOYpEHUE MOYEK;
4 — cUJIBHOE TTOBPEKJICHHE: TTIOUYKH OKpAIlIEHbl B KOPUYHEBBIN 1BET; 5 OaJIOB — OUEHB
CUJILHOE TIOBPEXKJICHHE: IOYKM Ha TMPOJOJbHOM Cpe3€ OKpalleHbl B TEMHO-
KOPUYHEBBIM, IOYTH YEPHBIN 1BET.

3UMOCTOMKOCTD MOYEK SIBISIETCS KaUeCTBEHHBIM, WJIM aTpUOYTUBHBIM, MPU3HA-
KOM, JUIsl KOTOPOTO KCIOJb30BaHbl COOTBETCTBYIOIIME CTATUCTHUYECKHUE METO/AbI 00-
paboTKM KaduecTBeHHBIX NMpu3HakoB (ocmexos, 1973). Pa3znuia nospexaenuii cpas-
HUBAJIACh C 30HOM YCIOBHOI'O KOHTPOJIS. YCTaHABIMBAIA 3HAYMMOCTH Pa3IHYMs
JBYX JI0JI€H (30HA YCIOBHOI'O KOHTPOJISI U CPABHUBAEMBIN paiiOH) U ONpEEsiiin 10-
BEpPUTEIIbHBI UHTEPBAJ Pa3HOCTHU JOJIEH.
CBO/IHBIE CTATUCTUYECKHUE XAPAKTEPUCTUKHU BHIUUCIISUIH MO CIETYIOMIUM KPUTEPHUSIM:

1. Jonsa nmpusHaka:

n, n,

pl_Nla pz_Nza

TJI€ 71 — YUCJCHHOCTh TPynmbl; N — 00beM BBIOOPKH.

2. Ommubxka noiu:
P14, P> 4,
sp,= |PLD gy = [P D2
Dy N, D, N,

g1=1-pri, ¢2=1-p,
rZie p U ¢ — BBIOOPOYHBIE JTOJH.
3. Omubka pa3HOCTH J0JICH:

Sd =+/Sp,> +Sp,” .

4. JloBeputenbHbli 95%-HbII HHTEPBAI Pa3HOCTHU JIOJICH:

(p1 — p2) £ tos'Sd,
e tys — TeopeTndeckoe 3HaueHne Kputepus CThIOICHTA.
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5. Kpurepuii CymecTBEeHHOCTH pa3HOCTH JOJIEH:
Ph— P

(o= 2
¢ Sd
6. Yucno crenenet cBOOOIBI:

n1+n2—2.

Pe3ynbraThl aHaNM30B MOKA3aldM, YTO B HACAXKACHHUSIX CAHUTAPHO-3AIIUTHON
30HBbI IpeanpusaTusi «byMmMmalin» y ApeBecHbIX pacTeHuil Ha 23% COKpalllaeTcsl YUCIio
MOYEK, HE UMEIOLIUX MPU3HAKOB MOBPEXKICHUS B 3UMHHI NIEPUOJ, 110 CPABHEHUIO C
30HOHM YCIOBHOTO KOHTpOJIs (Tabiu. 11), a yrciio moyek co cnaboii CTEneHbIo MoBpe-
XKJEHUs, HA000poT, Bo3pactaeT Ha 11%.

B HacaxJeHMsIX CaHUTAPHO-3AIIMTHOM 30HBI mOpeanpustus «Vbkcranby, B
CpPaBHEHHMH C 30HAMU YCIOBHOrO KOHTpoJsl Ha 11% Bo3pacraeT uucio nmouyek nodera
C MpU3HAKaMU CJIa00r0 MOBPEXACHUS, B TO BpeMsI KaK KOJIMUECTBO CHJIBHO MTOBPEXK-
JICHHBIX TIOYEK, HA00OpOT, cHMKaeTcst Ha 34%, 4TO MOXKHO CBSI3aTh C MOBBIIIEHHON
TEMIIEpaTypoil B JaHHOM paloHe 3a CYeT BHIOPOCOB Ipenanpusatuil. B marucrpanib-
HBIX Mocajkax Ha 24% cokpallaercs 4Hcio MoYeK 0e3 MPU3HAKOB MOBPEXKICHUS B
3UMHUI MEepUoj U BO3PACTAET KOJIUYECTBO MOCIEIHUX, XapaKTEPU3YIOIIUXCS CTere-
HBIO TIOBpEXAeHUS 2-3 Oasuia.

6.3 /IuHaMHUKa 30JIbHOCTH H COJIEP:KAHME TAKEJIbIX MEeTAJIOB
B moderax pacreHuii

OnpeneneHue 30JIbHOCTHU SIBJIIETCSI BXKHBIM [T0OKA3aTENIEM XUMHUYECKOr0 COCTaBa
noOeroB, T.K. MO0 €€ MapaMeTpaM MOXKHO CYAWTh O HAKOIUICHHH MakKpOdJEMEHTOB B
CTPYKTYPHBIX YacCTsX pacTeHui. M3ydyeHue JUHAMUKU 30JbHOCTH CTPYKTYPHBIX YacTei
pacTeHuil MOXKET UCIOJIb30BaThCS KaK MOKa3aTellb KaYeCTBa OKPY KaIOLLEH Cpeibl.

AHanu3 30JIbHOCTU TOJMYHBIX BEr€TaTUBHBIX MOOETOB JPEBECHBIX PACTEHUM
(Oepe3bl MOBUCIION, KJI€HA SICEHEIIMCTHOTO, JIMIbl MEJIKOJIUCTHOM, TOMOJS Oajab3aMHu-
YEeCKOT0, psIOMHBI OOBIKHOBEHHOM, KaparaHbl JPEBOBUAHOW) MbI MTPOBEJIM JBAXKIbI: B
HayaJie aKTUBHOM Bererauuu (KOHEIl Masi - UIOHb, KOT/Ia JIMCThs JOoCTUraroT 2/3 cBo-
€ro pa3mMepa) ¥ B KOHIIE BEreTallMOHHOTO nepuoja (CeHTsA0pb, B a3y OCEHHEro pac-
LIBEYMBAHHSI JINCTHEB).
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Tabnuya 11. CpaBHUTENbHBIE CTATUCTHYECKHE XAPAKTEPUCTUKH 3MMOCTOUKOCTH
JIPEBECHBIX PACTEHUH, TPOU3PACTAONINX B PA3JIMYHBIX paliOHAX
ropoaa (r. Mxesck, 2006 r.)

IToxazarenu | Iloka3aremnu MecTo npouspacTaHust
[Tapk um. | bymmam | Wokcrane | Yamyprekas |K.JInOkuexTa
Kuposa
3YK C33 ABTOMarucTpamm
Jons Py 0,67 0,44 0,59 0,43 0,33
MpU3HaKa P, 0,14 0,15 0,21 0,22 0,15
p P, 0,05 0,16 0,16 0,125 0,23
P; 0,02 0,08 0,011 0,05 0,10
Py 0,053 0,067 0 0,05 0,051
Ps 0,06 0,107 0,022 0,125 0,14
Bri6opounas qo 0,33 0,56 0,41 0,57 0,67
JIOJIS q 0,86 0,85 0,79 0,78 0,85
q Q2 0,95 0,84 0,84 0,875 0,77
q3 0,98 0,92 0,989 0,95 0,90
Q4 0,95 0,93 1 0,95 0,049
gs 0,94 0,893 0,978 0,875 0,86
OmmoOka Spo 0,048 0,057 0,052 0,045 0,053
JTOJIH Spi 0,036 0,041 0,043 0,038 0,04
Sp Sp2 0,022 0,042 0,04 0,03 0,047
Sp3 0,014 0,031 0,011 0,02 0,034
Spa 0,023 0,028 0 0,02 0,0056
Sps 0,025 0,036 0,015 0,03 0,039
Omuoka Sdo - 0,074 0,071 0,066 0,071
pasHocTu Sd; - 0,055 0,056 0,049 0,054
JoJiei Sd, - 0,048 0,046 0,037 0,052
Sd Sd; - 0,035 0,018 0,024 0,04
Sd, - 0,036 0,023 0,030 0,024
Sds - 0,044 0,029 0,04 0,046
Kpurepuit tgo - 2,7 -1,13 -3,64 -4,75
3HaYUMOCTH tp1 - 0,18 1,25 1,63 0,18
te tho - 2,29 2,39 2,03 3,46
tp3 - 1,71 -0,5 1,25 2,0
tp4 - 0,39 -2,3 -0,10 -0,08
tps - 1 -1,31 1,55 1,67
Koadpumm- tos - 1,96 1,96 1,96 1,96
eHT
CtberofeHTa
PasznocTth 0 - tpo™ tos tp0< tos tpo™ tos tp0< tos
1 - tp0< tos tp0< tos t30< tos t30< tos
2 - tpo™> tos tpo™> tos tpo™> tos tpo> tos
3 - tpo< tos tpo< tos tpo< tos tpo> tos
4 - tpo< tos tpo™> tos tpo< tos tpo< tos
5 - tyo< tos tyo< tos ty0< tos ty0< tos

[Tpumeuanne. * tyo— HHAEKC COOTBETCTBYET OALTy MOBPEKAECHHOCTHU MOYEK.
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JIuctess B 00a mnepuoda BereTalud OTIUYAIOTCS OOJbIIEH 30JbHOCTHIO
(5,4-16,0%) no cpaBHeHHIO co cTeOeBOM yacThio nmoodera (1,7-9,8%) (tabdn. 12). Vc-
TAQHOBJICHO, YTO B HACaXJACHUSAX MPOM3OH U Maructpajied y MOJABISIONIETO OOJb-
IIMHCTBA U3YYEHHBIX BUOB JPEBECHBIX PACTCHMM, 32 UCKIIIOUECHUEM KaparaHsbl Jipe-
BOBHJIHOM, 30JIbHOCTh CTE0JIEBOM YacTH mobera JI0CTOBEPHO MPEBOCXOUT MOKa3aTe-
JIY B MPUTOPOJTHON W MApKOBOM 30HaxX (B 00a cpoka HaOmroneHuit). B HacaxaeHusax
CaHUTAPHO-3AIIUTHBIX 30H NPEANPUATHI HAKOIIJICHUE 30JIbHBIX 3JIEMEHTOB B JIMCTHSIX
110 CPaBHEHHUIO C MapKOBOM 30HOM OTMEUEHO JIMIIb Y TOMOJIA 0aib3aMUYECKOro — Ha
3,21%, nunsl MeakoauctHor — 2,53%. B ycnoBusx HauOobIel TEXHONEHHOW Ha-
rpy3Kd (MarucTpajbHble MOCAAKH) 30JIbHOCTh JIUCTHEB y BCEX HM3YUYEHHBIX BHUJOB
JIOCTOBEPHO MpeBbIlIaeT 3HaueHus B 3YK.

B 30HE yCIIOBHOTO KOHTpPOJISi HAaUOOJBIIEE COJAEPKAHUE 30JbHBIX JJIEMEHTOB

OTMEYEHO B JIUCThSIX Yy KieHa siceHenuctHoro (11,2), Tomonst Ganp3aMUYECKOro
(11,3) u B crebneBoit yacTu modera psiOuHBI 0OBIKHOBEHHOM (5,8%). B Hacaxnenn-
SIX TPOMBIIUIEHHBIX 30H U MarucTpajieil u3ydaemble BHIbI MEXAY COOOM HE MMeNu
CTATUCTUYECKUX Pa3IMYuil B COICPKAaHUU 30JIbI B TUCThSIX. TOMOIL Oanb3aMUYECKUMA
B TUX TUIAX HACAKJECHUM MMEET MOJATBEPKIECHHOE CTATUCTUUECKH HanboJiee BhICO-
KO€ COJIEp>KaHUe 30JbHBIX 2JIEMEHTOB B cTe0OJIeBOM yacTu noodera (8,85%).
AHanu3 JMHAMUKHU COAEP>KaHUSI 30JIbHBIX 3JIEMEHTOB B JIMCThSIX MOKa3zaj, uTo B 3YK
y Oepe3bl TOBUCTION, pSIOMHBI OOBIKHOBEHHOM K KOHITY BETETAlIMOHHOTO TIEPHOJIa TIPOUC-
XOJIUT HAKOIUICHUE 30JIbHBIX AJIeMeHTOB (ToBbIeHue Ha 1,13-2,45%). B Hacaxnenu-
X 3arpSI3HEHHBIX PaliOHOB TOPOJa K (ha3e OCEHHETO PACIBEUMBAHUS JTUCTHEB UX 30JIb-
HOCTB CYIIIECTBEHHO BO3PACTAET Y TOIOJIA 0aIb3aMHUYECKOTO U JIUITI MEJIKOJIMCTHOH (B
C33 npoMBIIUIEHHBIX NpeanpusaTuil). B MarucTpaibHbIX MOCAAKaX y BCEX U3YUAEMbIX
BUJIOB JIPEBECHBIX PAaCTeHUI HAOJI0AETCsl HAKOIUICHUE 30JIbHBIX AJIEMEHTOB B TEYe-
Hue Beretanuu. CrtebneBble 4acTH mmodera y BceX BUJOB B KaXKJIOM U3 TUIIOB Hacax-
JEHUN CTaTHCTUYECKUX PA3IMYUN HE UMETU.

[IpoBeneHHbIEe UCCAEAOBAHUS [TOKA3ad, YTO B YCIOBUSX MOBBIIIEHHON TEXHO-
TEHHOW Harpy3kH 30JbHOCThH MOOEroB, KaK €ro CTe0JICBOM 4acTH, TaK U JIUCThEB, Y
OOJIBIIIMHCTBA M3Yy4YaeMbIX BHUJIOB JPEBECHBIX pacTeHUM yBenuuuBaercs. OTMmedeH-
HYI0 OCOOCHHOCTh HEJIb3s1 OOBICHUTH OJIArOMPUSATHBIM PEKUMOM MUHEPAIBHOTO MH-
TaHUsI, CKOPEE BCETO ATO PE3yJbTaT HAKOIJIEHUS (aKKyMYJISIIUK) pPsAJa dJIEMEHTOB B
pacTeHUsIX, B PE3YJIbTATe MOTJIOMICHUS 3arPsSI3HSIONINX BEIIECTB, TU00 KaK Pe3ysIbTaT
HapymIeHUs: OOMEHHBIX IPOIECCOB (HAmpUMeEp, HApYIIEHUE OTTOKa AJIEMEHTOB W3
JUCTHEB B ITOOCTH B OCCHHUI TTEPHO.).

B nHavane akTUBHOM Beretanuu (MIOHb) HAJI3€MHBIE YACTU TPABSHUCTBIX pacTe-
HUM, MPOU3PACTAIOLIMX B Pa3HbIX TUIAX HACAXKACHUM, MO MOKA3aTENI0 30JIbHOCTH
JOCTOBEPHBIX Pa3 UMM HE UMENM. A B OCCHHUU IMEepHO]i HaUOOIbIICH 30JbHOCTHIO
XapaKTepU3yeTcsl TPaBSIHUCTBIM MOKpoB, B (33 MNpPOMBILUIEHHBIX MPEANPUITHIA
(11,90) u maructpanbubix nocagkax (11,88), mo cpaBHeHHIO C 30HaMH YCJIOBHOTO
koHTpost (9,12%).
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Tabnuya 12. CoaepskaHue 30161 B T0OETaxX JPEBECHBIX PACTEHUHN, MPOU3PACTAIONINX B PA3TUYHBIX MO (PYHKIIMOHAIBHOMY

Ha3HAYEHUIO pailioHax ropoaa, % (r. MxeBck)

Bup pactenust [Tepuon MecTto npouspacranus
BereTanuu 3VK C33 npoMbIIIIIEHHBIX HpeﬂHpHHTHﬁ** MarucTpaju
JIUCTHS cre0au JIUCTHS cTebaun JIACTHS cTebaun

bepesa noBucnas BECHa 6,51+0,12 1,66+0,12 6,15+0,68 4,45+0,57 5,39+0,11 3,10+£0,41
Betula pendula Roth. 6,19-6,83*** | 1,42-1,89 4,40-7,90 2,99-5,90 5,05-5,73 1,34-4,86
OCEHb 7,64+0,002 1,81+0,15 8,77+1,35 3,59+0,46 8,82+0,23 2,934+0,27

7,63-7,64 1,51-2,12 5,30-12,24 2,41-4,78 8,09-9,54 2,06-3,80

Kren amepukaHckwid BECHA 12,15+0,02 1,96+0,21 9,98+0,63 4,45+0,49 12,54+0,003 | 4,09+0,03
Acer negundo L. 11,98-12,87 1,53-2,39 8,35-11,61 3,20-5,70 12,53-12,55 3,71-4,47
OCCHbB 11,20+0,04 1,50+0,09 12,31+0,95 4,24+0,38 15,97+£0,003 | 4,99+0,004

11,11-11,29 1,32-1,68 9,86-14,76 3,26-5,22 15,97-15,98 4,97-4,99

Tononn BECHA 12,50+0,07 | 2,50+0,02 10,07+0,43 7,12+0,01 11,45+0,62 6,39+0,36

Oanb3aMUICCKHI 11,60-13.,40 1,36-3,63 8,82-13,32 6,09-9,15 9,87-13,03 5,47-7,31
Populus balsamifera OCEHb 11,17+£0,06 | 2,29+0,69 14,38+0,88 8,55+0,74 15,27+0,61 6,68+0,26
L. 11,02-11,31 1,81-3,77 13,83-15,94 7,80-10,30 12,56-17,98 6,03-7,34

JIuma MenkoJmMcTHas BECHa 8,45£0,96 2,05+0,67 8,12+0,001 7,85+0,62 9,54+0,19 5,45+0,07

Tilia cordata Mill. 7,70-10,00 1,61-3,50 6,13-9,10 6,97-8,73 8,75-10,34 5,27-5,91
OCCHbB 8,07+0,13 2,11+0,94 10,60+0,06 6,27+0,12 11,10+0,10 6,96+0,21

8,72-8,41 1,14-3,09 10,45-10,75 6,39-6,14 9,89-12,30 4,35-9,56

Psa6una BECHA 7,37+0,13 4,53+0,01 9,42+0,13 2,61+0,29 7,52+0,07 5,61+0,42
OOBIKHOBEHHAS 7,02-7,71 4,50-4,56 9,08-9,75 1,68-3,55 7,34-7,70 4,25-6,96
Sorbus aucuparia L. OCCHb 9,82+0,05 5,76+0,12 9,27+0,36 4,07+0,04 14,72+0,18 9,87+0,15
9,69-9,94 5,46-6,12 8,63-10,90 3,88-4,26 14,26-14,17 | 8,78-11,11

95




Oxonyanue Tadaumsl 12

Bun pacrenuns ITepuon MecTo npouspacTaHust
BEreTauu 3VK* C33 nmpOMBIIUIEHHBIX Maructpanu
npeanpusTHi**
JIACTHSI cre0aun JIACTHS cTebmmn JIACTHS cTebmmn
Kaparana BECHA 5,07+0,07 2,81+0,02 10,19+0,01 4,42+0,45 8,31+0,07 3,73+0,39
JPEBOBUTHAS 4,75-5,38 2,74-2,89 10,06-10,32 2,50-6,35 7,42-9,20 2,06-5,39
Caragana arborescens OCCHb 8,34+0,09 2,06+0,07 9,84+0,35 2,47+0,17 11,34+0,23 5,92+1,32
7,94-8,74 1,23-2,88 8,73-10,95 0,37-4,56 10,64-12,04 | 0,25-11,60
TpaBstHUCTBIN BECHa 13,50+0,41 HET JaHHBIX 14,75+0,37 HET JaHHBIX 13,87+0,86 | HET JaHHBIX
MTOKPOB 12,44-14,56 13,57-15,93 11,15-16,60
OCCHb 9,12+0,01 HET JaHHBIX 11,90+0,28 HET JaHHBIX 11,88+0,15 | HET JaHHBIX
9,07-9,17 10,71-13,09 11,25-12,52

[Tpumeuanus: *3YK — 30Ha ycinoBHOro KOHTpOJIst; **C33 — caHUTapHO-3aIIUTHBIE 30HBI MPOMBIIIIICHHBIX TTPEANPUITHH;

*#% _ noBepuTenbHBIA HHTEpBa A cpeanero (P < 0,05).
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[ToMHUMO 30JILHOCTH MBI ONPENCIUIN COAEPKAaHUE TSXKEJIBIX METAJUIOB B HA/l-
36MHOM 4YacTH TPABOCTOSI B MEPHOJ OKOHYAHHUS BEreTaluu pacTeHUu (CEHTSIOpB).
Tsxenpie METaJUTBI HAPYLIAIOT HOPMAJIbHBIA X0/ OMOXUMHYECKUX MPOLIECCOB, BIIMS-
10T Ha CUHTE3 U (PYHKIIMM MHOTUX aKTUBHBIX COCIMHEHUH.

JIist uHTEpHIpeTaIuy MOJYYEHHBIX PE3yJIbTaTOB HAMH MCIIOJIb30Balach IIKaja,
npuBoguMas A. Kabara-Ilenauac, X. Ilenauac (1989), T.x. B Hell ykazaHa rpajganusi

COJIEp)KaHUsI B JIUCTHSIX JOCTATOYHO IMHPOKOTO CIEKTpa XUMHYECKUX DIEMEHTOB
(Tabm. 13).

Tabauya 13. TlpuMepHasi KOHIIEHTpAIUS MUKPOAJIEMEHTOB B 3PEJIbIX TKAHIX JTUCTHEB
10 000O0IIEHHBIM TaHHBIM TSI BUJIOB PACTEHUMN, MI/KT CyXOM Macchl

OneMeHT JloctatoyHas uiu HopMasibHas W30bITOuHAS MM TOKCHYHASI
Zn 27-150 100-400
Cd 0,05-0,2 5-30
Cu 5-30 20-100
Ni 0,1-5 10-100
Cr 0,1-0,5 5-30
Mn 20-300 300-500
Mo 0,2-1 10-50
Co 0,02-1 15-50
Pb 5-10 30-300

JUJ1s OLIEHKU MHTEHCUBHOCTU HAKOIUIEHUS MUKPO3JIEMEHTOB MbI UCIIOIb30BaIN
kodddunment ouonorndeckoro HakorwieHus: (KbH), npeacrasnstonuii coboit gact-
HOE OT JIEJICHUS COAEPKaHNsI MUKPO3JIEMEHTa B a0COIOTHO CyXOi Omomacce Ha ero co-
Jep>kaHue B KopHeoOuTaeMoM cioe nouBbl (JIoBkoBa, Pabunosuy, Ilonamapesa u np.,
1989). ITpu 3nauenusix KbH paBHbIx 1 6osee 1 cuuTaercs, 4TO B paCTEHUH MPOUCXOJIUT
HAKOIUIEHUE JAHHOIO 3JIEMEHTA.

VHTEHCHBHOCTD IMOTJIOLIEHUS 3JIEMEHTOB OLIEHUBAETCSI 10 K03 (uLeHTy Ouosio-
ruyeckoro noryomenus KbII, KOoTopblii pacCUMTHIBAETCS KaK YaCTHOE OT JIEJIEHUs CO-
Jiep’KaHKsl MUKPORJIEMEHTA B 30J1€ Ha €r0 COJAEp)KaHUE B KOPHEOOMTAEMOM CJIO€ TTOYBBI.
[Io MHTEHCUBHOCTH OMOJIOTUYECKOrO IMOTJIOLIECHUS BCE 3JEMEHTHI JAEATCS Ha cle-
aytomuye rpynmsl: 35eMeHTsl sHepruuHoro nornomenust (KBIT = 10-100); Bropas
rpynmna — cwibHoro norjomenus (KBIT = 1-10); tpeThsi — ci1aboro moryioneHus: u
cpeanero 3axBata (KBII = 0,1-1); uerBepras — »djeMeHTHI cJIaboOro 3axBaTa
(KBIT=0,01-0,1) (bpatuyk, 2001; Bunokypoga, 2003).

TpaBocTol BO BCeX THUIIAX HACAKIACHUN MMEET JIMIIb ciaeabl IMHKA. MonnbaeH
U KaJMHUI COAepKaTcs B KOHIEHTPALMSIX, MPEBBIIIAIOIINX HOPMaJIbHbIE, HO HE SIB-
JSIOLIUXCS. TOKCUYHBIMU. DTH DJIEMEHTHI SIBJISIOTCS 3JIEMEHTAMHM CHJIBHOTO TOTIJIO-
menus. [Tokazarens KBH cBuaerenscTByeT 00 MX HAKOIUIEHWU B TPABSIHUCTOM IO-
KpPOBE U3y4aeMbIX TUIIOB HacaxxieHui (Taodi. 14).

Crnenyer 3aKiIO4UTh, YTO B TPABOCTOE 30H YCIOBHOI'O KOHTPOJISI M30BITOUHBIX
KOHIIEHTpALUil N3y4aeMbIX 3JIEMEHTOB HE 3a()UKCUpOBaHO. Meb, HUKENb, MapraHell
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U XpOM JUIsl TPABSIHUCTOI'O MOKPOBA B HACAXKJIEHUAX 30H YCJIOBHOIO KOHTPOJIS SBJISI-
I0TCS 3JIEMEHTaMH C1a00ro MOIrJIOLIEHUsI U CpelHero 3axpara. KoHIeHTpauuu nep-
BbIX TPEX YKa3aHHBIX BBIILIE 3JIEMEHTOB HE MPEBBIIIAIOT HOPMY, a COAEpKaHUE XpOMa
05113K0 K u30bITOuHOMY. KOOaneT, ABIISSICH 3JIEMEHTOM Ci1ad0ro 3axBaTa, B TPABSHU-
CTOM MOKpPOBE HE HAKAIIUBAETCs, U €r0 KOHUEHTPALMH XapaKTePU3YIOTCS KaK HOp-
MajbHble. [{JI CBUHIIA TAKXKE YCTAHOBJICHBI KOHLICHTPALMH, HE MTPEBBIIAOIINE HOP-
My, XOTSI 3TOT DJIEMEHT SIBJIIETCS JIsl TPABSIHUCTOTO IMOKPOBA AJIIEMEHTOM CHIIBHOTO
HOTJIOIICHUSI.

JInst TpaBOCTOSI CAaHUTAPHO-3ALIUTHBIX 30H IPOMBIIUICHHBIX MPEANPUITUI
MeJlb, MapraHell, KoOAJIbT M CBUHEII SIBJISIIOTCS dJIEMEHTaMU Ccl1aboro 3axBarta, CoJep-
XKaTCAd B KOHLEHTPALMAX, HE MPEBBIIIAIOIIMX HOPMY, U HE HAKaIUIUBAIOTCS B pacTe-
Husix. ConepikaHne KaJMusl MPEBBIINIAET HOPMY, HO HE M30BITOYHO, DJIEMEHT OTHO-
CUTCS K TpynIne ciiadoro NorjioleHus: U cpeHero 3axpara. Hukenb u xpoM — sBiis-
FOTCSl DJIEMEHTAMM C€1a00ro MOIVIOLIEHUS M CPEJIHEro 3axBaTa, OHU COAEPIKATCS B
TPaBSIHUCTOM TOKPOBE B M30BITOYHBIX KOHIIEHTPAIUAX, IPUYEM KaK B HACAKICHUAX
C33 npoMBILIIEHHBIX TPEANPUITUI, TAK U MAaTUCTPAIBHBIX MTOCATOK.

B maructpaibHbIX MOCajKax TPaBOCTOW UMEET HE MPEBBIIIAIOIINE HOPMY KOH-
HEHTpaluu KaaMmus, Mmeau u kobanwsta, ux KBII cooTBeTCTBYIOT cliaboMy morJionie-
HUIO U CpEIHEMY 3axBary U3 nouBbl. CopepkaHUE MapraHla U CBUHLUA B TPaBSHU-
CTBIX PACTEHUSAX TAKKE HAXOJIUTCS B MPEAEIIAX HOPMbI, a4 CAMH AJIEMEHTBI OTHOCATCS
K IPYIIE 2JIEMEHTOB CcJ1a0oro 3axBaTa.

Takum oOpa3oMm, B TPaBOCTOE MArvuCTPajbHBIX MOCAIOK OOHAPY>KEHBI U30bI-
TOYHBIE ¥ TIPEBBIIIAIONINE HOPMAJIbHBIE KOHIIEHTPAIIMN HUKETS, XpoMa U MOJIMOieHa,
a B HACAXKJEHUSIX CAHUTApHO-3alIUTHOM 30HbI npennpuitus OAO «Mxcranby», Kpo-
M€ YKa3aHHBIX 3JIEMEHTOB, BBISIBICHO IPEBBIIAIOIIEE HOPMabHbIE KOHLEHTPALIMU
coJiepKaHUe KaaMusl.

VY IpeBecHBIX paCTEHHUN COJEPKAHUE TSKENIBIX METAJUIOB ONPEEISUIA B MEpHU-
ol nucTonaaa. Y Oepes3sl MOBUCION MPEBBIMIAIONINE HOPMATbHBIE KOHIIEHTPALUU yC-
TaHOBJICHBI JJisI Kaamus, Hukens, xpoma (B 3YK), xpoma u kobansra (B C33 mnpo-
MBIIUICHHBIX MPEANPUATUN) U XpoMa (B MaruCTpajbHBIX MOCAJIKaX), 3TU IJIEMEHTHI,
KaK MPaBWIO SBISIOTCS Il Oepe3bl MOBUCION 3JeMEHTaMu €1aboro MOrjoIeHHs U
cpenHero 3axBaTta. M30bITOUHbIE KOHIEHTPALIMK U3 aHAJTU3UPYEMBIX METAJUIOB Y 3TO-
ro BUJa YCTAHOBJICHBI JUIIb ISl MAapraniia (MpuyeM B 30HaX YCIOBHOT'O KOHTPOJIS —
2833,44 Mr/Kr cyX. Macchbl), KOTOPBIM XapaKTepU3yeTcsl Kak 3JIEMEHT CHIJIBHOIO II0-
riomeHus (tabm. 15).

VY KileHa SICEHENMCTHOr0 MPEBBIIIAIOIIME HOPMY KOHLIEHTPALMU XapaKTEPHbI
utst MonuOeHa (BO Bcex Tumax Hacaxkaenwii) u Hukens (B 3YK u mMaructpanbHbIX
I0CaJKax), MPUUYEM HUKEJb SBJSETCS 3JEMEHTOM C€1a00ro MOTJIOMICHUS U CPEIHEro
3axBaTa, a MOJMOAEH — KaK MPaBWJIO, JIEMEHTOM CHJIBHOTO MOTJIONICHHS. Y KJIEHA
SICEHEIMCTHOTO 3a(pUKCUPOBaHbI N30BITOUHBIE KOHIIEHTpauu Meau (B 3YK), Hukes
— B C33 npOMBIIIIEHHBIX TPEANpPUATUNA U XpoMa (BO BceX THMNax HacaxaeHwi). Hu-
KeJIb U XPOM SIBJISIIOTCA 3JIEMEHTaMH CJ1adoro MOTJIOLIEHUsI U CPEeIHero 3axmaTa, a
Me/lb, IBJISIETCS OMOT€HHBIM 3JIEMEHTOM CHUJIBHOrO 3axBara. Takum 00pa3oM, y KileHa
SCEHEJIMCTHOTO HaOMI0AaeTCsl TEHACHIUS HAKOIUICHUS TSDKEIIIX METAJIJIOB B JIUCThAX
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K KOHI[y BEreTallMOHHOI'O MEepHUoJa U UX yAAJEHUS BMECTE C ONABIIMMH JIUCThSIMH,
YTO MOKHO PacCMaTpUBaTh KaK aJIAlITUBHYIO PEAKIUIO.

VY 000ux BUJOB BO BCEX THUNAX HACAXKJICHUU LIMHK HE MPEBBIIIAET HOPMAIbHBIX
KOHLIEHTpAaI1ii, a CBUHEIl U KaJIMU OOHAPY>KEHbI B BECbMa HU3KUX KOHUEHTPALMIX
WIHM B aHAIM3UPYEMbIX 00pa3lax JuIlb ciiebl. cKitoueHneM sBIseTCA COAEpKaHnue
KaaMus y Oepe3bl TOBUCIION, MPOU3PACTAIONIEH B HACAKICHUSAX 30H YCIOBHOTO KOH-
TpoJist (MPEeBBIIIAET HOPMY, HO HE U30BITOUYHOE).

Bo Bcex ¢yHKIHMOHANBHBIX 30HAX TOpoja OTMEUYEHO HM30BITOYHOE U TPEBBI-
IAIOIIME€ HOPMAaJbHbIE KOHUEHTPALMHM COAEPKAHUE XpOMa B JIUCThAX H3Y4YaEeMbIX
BUJIOB JIPEBECHBIX pacTeHU. XpoM, Ha Halll B3IJIAJ, TIOCTYNAeT B pacTeHue (oyuap-
HO, T.K. JaHHBIA 3JIEMEHT KOHIIEHTPUPYETCSI B BEPXHEM CJIO€ MOYBBI, KOTOPHIH Ci1ab0
IIPOHU3aH KOPHEBOW CUCTEMOM JPEBECHBIX PACTEHUM, K TOMY € JOCTYITHAs JJIs pac-
tennit popma Cr’" BecbMa HecTabMIBHA.

YCTaHOBIEHO, YTO BBICOKHE 3Ha4YeHHs Kod(pduineHta OMOIOTHYECKOTO IO-
[JIOLIEHUS XapaKTEePHBbI JIMIIb 111 OMOTeHHbIX MeTaIIoB (Zn, Cu, Mn u Mo).
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Tabauya 14. Kosddumuents: 6nomornueckoro mornomieHus (KbII), 6uomornueckoro nakomtenus (KbH) u kormnenTpamnmm
XUMHUYECKHUX JJICMECHTOB Y TPABIHUCTHIX PACTCHHUI B HACAKICHUAX PA3TUYHBIX (DYHKIIMOHAIBLHBIX 30H rOpo/Ia

(r. MxeBck)
Mecto Konnentpanuu snemenTa XUMHUYECKHE DIEMEHTEI
Npou3pacTaHus | U K03()OUITMEHTHI Zn Cd Cu Ni Cr Mn Mo Co Pb
30HBI MI/KT 30JIBI 0,210 0,460 7,300 4,000 4,900 153,000 | 2,200 0,750 5,900
YCJIOBHOTO MT/KT CyX. MacChI 0,209 0,456 7,235 3,960 4,860 151,635 | 2,180 0,743 5,847
KOHTPOJIS MT/KT a0C. CyX. Macchl 0,195 0,426 6,765 3,700 4,540 141,780 | 2,040 0,695 5,467
KBIT 0,004 3,800 0,640 0,170 0,380 0,260 4,600 0,088 1,200
KBH 0,004 3,550 0,590 0,160 0,350 0,240 4,160 0,080 1,072
CaHHUTApPHO- MI/KT 30JIBI CIIeIbI 0,210 5,000 12,000 17,000 50,000 | 5,600 0,480 5,400
3alIUTHBIC 30- MT/KT CyX. MaCChI clIeIbl 0,285 6,793 16,740 22,640 67,940 | 7,610 0,650 7,340
HBI IIPOMBIIII- MI/KT a0C. CyX. Macchl clie bl 0,266 6,352 15,650 21,164 63,520 | 7,110 0,610 6,860
JICHHBIX TIPENI- KBII clieIpl 0,168 0,046 0,260 0,235 0,070 1,200 0,040 0,050
IPUSTHH KBH clieIpl 0,213 0,058 0,337 0,290 0,087 1,360 0,050 0,067
MarucTpaJbHbBIE | MI/KT 30JIbI CIIeIbI 0,090 6,000 12,500 18,000 26,000 | 3,400 0,600 2,600
MOCATIKN MT/KT CyX. MacChI clepl 0,110 7,280 15,170 24,840 31,550 | 4,130 0,728 3,160
MI/KT a0C. CyX. Macchl clie bl 0,102 6,810 14,180 20,420 29,500 | 3,860 0,681 2,950
KBII clieIpl 0,180 0,200 0,450 0,610 0,030 2,200 0,270 0,180
KBH CICBI 0,200 0,220 0,510 0,670 0,033 2,520 0,310 0,200
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Tabauya 15 . Kosddumuents: 6nomornueckoro mornomnieHus (KbII), 6uomornueckoro nakomienus (KbH) u kormnenTpamnmm

XUMHYECKUX BJIEMEHTOB y IPEBECHBIX PACTCHUI B Pa3IMUHBIX (YyHKIIMOHAIBHBIX 30HAX ropoaa (T. MxeBck)

Mecto Konnentpanuu snemeHTa XUMHYECKHE DIEMEHTEI
npouspacTaHus | ¥ KO3 uIeHTs! Zn | & | cu | N | ¢ [ Mn | Mo | Co | Pb
Bbepesa noBucnas
30HBI MI/KT 30JIBI 180,861 | 0,509 10,664 13,072 5,427 | 3752,270| 0,417 1,127 3,552
YCJIOBHOTO MT/KT CyX. MacChI 136,659 | 0,380 7,564 7,553 3,774 | 2833,437| 0,308 0,756 3,019
KOHTPOJIA MT/KT a0C. CyX. Macchl 148,412 | 0,413 8,214 8,203 4,099 |3077,113| 0,334 0,821 3,279
KBIT 5,233 2,554 0,385 0,432 0,451 9,623 0,425 0,233 0,310
KBH 4,289 1,777 0,299 0,432 0,344 7,886 0,325 0,173 0,285
CaHHUTApPHO- MI/KT 30JIBI 83,545 19) (193 11,165 6,098 2,857 120,043 | cnener | 0,534 3,126
3alIUTHBIC 30- MT/KT CyX. MacChI 59,283 clIeanl 8,036 4,023 2,005 84,406 | cmenwnr | 4,023 2,010
HBI IIPOMBIIII- MI/KT a0C. CyX. Macchl 64,381 clie bl 8,727 4,369 2,177 91,665 | cmegwr | 4,369 2,183
JICHHBIX TIPENI- KBII 0,384 clIe bl 0,098 0,089 0,041 0,172 | cnmemer | 0,039 0,031
IPUSTHH KBH 0,288 CIIeIbI 0,083 0,087 0,032 0,134 | cienwr | 0,369 0,018
MarucTpaJbHbBIE | MI/KT 30JIbI 96,624 | cnensl 6,672 2,424 2,798 106,608 | cnener | 0,329 2,285
MMOCaJIKN MT/KT CyX. MacChI 95,852 | cumennl 6,386 2,127 2,847 105,832 | cmegwsr | 0,363 2,124
MT/KT a0C. CyX. MacChl 104,095 | cmenwr 6,935 2,310 3,092 114,933 | cnener | 0,394 2,307
KBII 2,304 clIeanl 0,355 0,131 0,148 0,333 ciaeasl | 0,079 0,168
KBH 2,477 clie bl 0,380 0,129 0,155 0,357 | cnemer | 0,088 0,171
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OxoHyanue Tadauusl 15

Mecto Konnentpanuu snemeHTa XUMHUYECKHE DIEMEHTEI
npou3pacTaHus | U K03()OUIMEHTHI Zn | ¢cd | cu | Ni | cr Mn | Mo | Co | Pb
Knen sicenenucTHbIi
30HBI MT/KT 30J1bI 35,522 | cnensl 133,438 | 10,164 13,563 | 141,002 | 1,776 0,389 4,444
YCJIOBHOTO MT/KT CyX. MacChI 27,645 | cnenpl 101,978 7,672 10,738 | 108,122 | 1,541 0,307 3,065
KOHTPOJIA MI/KT a0C. CyX. Macchl 30,023 clieanl 110,748 8,332 11,662 | 117,421 | 1,674 0,333 3,329
KBIT 1,029 clIe bl 4,809 0,532 1,142 0,355 1,782 0,077 0,377
KBH 0,873 ClIeIbl 4,002 0,445 0,985 0,304 1,602 0,066 0,293
CaHHUTApPHO- MI/KT 30JIBI 16,085 | cmennr 21,708 19,162 23,316 83,884 | 1,930 1,061 0,929
3alIUTHBIC 30- MT/KT CyX. MacChI 12,798 | cuennl 17,223 15,226 18,483 66,569 | 1,509 0,794 0,722
HBI IIPOMBIIII- MI/KT a0C. CyX. Macchl 13,899 | cmenwl 18,704 16,535 20,073 72,294 | 1,639 0,862 0,784
JICHHBIX TIpEeN- KBII 0,068 clIe bl 0,168 0,413 0,324 0,122 0,368 0,086 0,010
NPUSTHH KBH 0,062 CIIeIbI 0,171 0,355 0,284 0,102 0,314 0,069 0,011
MarucTpaJbHbBIE | MI/KT 30JIbI 111,340 | cmensl 27,548 11,972 13,072 | 124,263 | 2,831 1,370 7,581
MMOCaJIKN MT/KT cyX. Macchl 79,201 clIe bl 19,970 8,567 9,271 88,446 | 2,137 0,722 5,710
MT/KT a0C. CyX. MaccChl 86,012 | Cuenpr 21,687 9,304 10,068 96,052 | 2,321 0,784 6,201
KBbIT 2,648 Cnenpl 1,499 0,673 0,704 0,387 2,568 0,322 0,551
KBH 2,049 Crenpl 1,182 0,532 0,544 0,302 2,189 0,175 0,452
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['JIABA 7. PEUTUHT'OBASI OIEHKA YCTOMYUBOCTH
U MIPUPOJHOI'O MOTEHIMAJIA U3YUAEMBIX PACTEHUM
B HACAXKJIEHUSX T'OPOJIA

JUis CONOCTaBJIEHUsl YCTOMYMBOCTH, aKKyMYJUPYIOLIEH CIOCOOHOCTH U TpO-
OYKTUBHOCTH M3y4YaeMbIX BUI0B Mbl UCIIOJb30BAJIM CPaBHUTEIbHYIO (PEHTHUHIOBYIO)
OLIEHKY, IIPUCBOUB KaXX/IOMYy M3 BHUJOB YCJIOBHbIE OaJljibl 110 YPOBHIO IbUICYACPKHU-
BAIOLIEH U BOJOYAEPKUBAIOIIEH CIIOCOOHOCTHU JIMCTHEB U MHTEHCUBHOCTU (POTOCHH-
Te3a (Ha OCHOBE NIapaMeTPOB, NIPEACTABICHHBIX B NIPEABIYIINX I1aBax). B pe3ynbra-
T€ MOJYYEHBI cienyromue uroru. Ha pucynke 35 npeacraBiieHbl yCpEIHEHHbIE JaH-
HbI€ PEUTHUHIOBOM OLICHKM BUJOB B TOPOACKUX HACAKACHUIX (C yUETOM PE3YJIbTATOB
BCEr0 MEPUO/1a BEreTaluu).
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e aMCp.c.
81 e & MNCp.c. 5 8 P
_ INHHN [ 0 MNCH.p.
é [l m |-|CH.p. 5 6
c 6 Lo BC
3 B BC 4
4 ano @mne
2
2
0
0 : ‘ Exa cbopHas KocTtpev
Bepesa nosucnas KneH ssiceHenmMcTHbIN 6e3ocThiN
ApesecHble pacTeHns TpaBAHUCTbIE pacTeHns

Puc. 35. PeliTuHroBast OlieHKa COCTOSIHUSI U3y4aeMbIX BUJOB JPEBECHBIX

Y TPaBSHUCTBIX PACTEHUU B TOPOACKUX yCIOBUSX (T. MKeBCK)
[Tpumeuanus: Ud — uateHcuBHOCTH (hoTocuHTe3a; BC — BooyAepKUBaroIas CiocoOOHOCTh
nmuctbeB; I1C, , — cOCOOHOCTH JIUCTHEB YAEPKUBATh HepacTBOpUMbIe yacTuLbl nelty; I1C, , - cro-
COOHOCTD JIUCTHEB YACPKUBATH PACTBOPUMBIE YACTHUIIBI ITBLITH.

MakcuManbHO BO3MOXKHBIX OayuioB pedTtuHra (20 6auioB) HE MPUCBOEHO HU
OJIHOMY M3 U3Y4YaeMbIX BHJIOB IPEBECHBIX M TPABSIHUCTBIX pacTeHUN. IHTEHCUBHOCTD
doTocuHTE3a U BOJOYAEpKUBAIOIIAs CIIOCOOHOCTh y Oepe3bl MOBUCIION, KIIEHA sice-
HEJIMCTHOI'O HAXOAMUTCSI MPUMEPHO HA OAHOM YpoBHE (4 u 3 Gaisia COOTBETCTBEHHO).
PeliTuHroBasi olieHKa MbUICYEPKUBAIOLIEH CIIOCOOHOCTH JIMCThEB y Oepe3bl MOBUC-
JIOi B 2 pasa BhIIIE, YeM Yy KieHa sicenenuctHoro (1 Gamn). MaTeHCHBHOCTH (OTO-
CHUHTE3a y €XU COOpHOM M KocTpera 6€30CTOro HaXxoAsTCs Ha OJUHAKOBOM YPOBHE
(2,5 6amna). [To ypoBHIO BOJIOYIEPKUBAIONIEH CIHOCOOHOCTH OTJIMYAETCS KOCTPEIl
0e3ocThiil (2 Oamna), Torga Kak y €XKu COOpHOW PEUTHUHT IO ATOMY MOKAa3aTeNio COo-
ctaBisgeT 3 Oama. PeliTuHroBast onieHKa MbLICYEPKUBAIOIIEH CIOCOOHOCTH JINCTHEB
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(HepaCTBOPUMBIX YAaCTHII) BBIIIE y €XKHU COOPHOH, a paCTBOPUMBIX IBIJIEBBIX YACTHII,
HAIPOTHUB, Y KOCTpeLa 6€30CToro.

Ha pucynke 36 mpeacraBiieH peHTHHT H3ydaeMbIX BUAOB IO TOKa3aTelsiM
urond. B uione nucThs pacTeHuil JOCTHraloT MakCHMalbHOM (yHKIIMOHATBHOU aK-
THUBHOCTH, B TO K€ BpEMsl [10 MHOTOJICTHUM JIaHHBIM B IEPHOJ BEreTall pacTeHHUM
MIOJIb SIBJISICTCS MECSIIIEM C HauOOJIBIINM YPOBHEM 3arpsi3HEHHS I0YB U aTMOC(hEpHO-
ro BO3/ayXa.

14 12
12 e 10 |
10 T nc B MCp.c
L =] p.C. 8 p.C.
= | [ o 3
é 8 ,:,:,:,:, o I'ICH.p. (% 6 a I'ICHp
8 6 B BC 0 BC
4 BUo 41 BUo
2 2
0 0
Bepesa nosucrnast KneH Bxa cbopHas KocTpey
SACEHENUCT HbIV 6e3ocThIn
[lpeBecHble pacTeHust TpaBsHNCTLIE pacTeHns

Puc. 36. PenTuHroBas OLeHKa COCTOSIHUSA U3y4aeMbIX BUIOB APEBECHBIX

Y TPaBSHUCTBIX PACTEHUM B TOPOJCKUX YCIOBUSX (HIOJb, T. VIKEBCK)
[Tpumeuanus: U® — uateHcuBHOCTH (hoTocuHTe3a; BC — BooyAepKuBaroIas CnocoOOHOCTh
nmuctbeB; I1C, , — cIOCOOHOCTH JIUCTHEB YAEPKUBATh HepacTBOpUMbIe yacTuLbl melty; I1C, , - cro-
COOHOCTD JINCTHEB YAECPKHUBATH pacTBOpUMBIE YaCTUILIbI MBLTH.

B sT0oT nepuoj u3zyyaembie BUABI TPABIHUCTBIX pAaCTEeHUN 00Jaqal0T OJMHAKO-
BOM PEUTHMHTOBOM OIIEHKOW MO MHTEHCUBHOCTU (hoTOCHMHTE3a. Bonoyaepskuparoias
CIIOCOOHOCTh JIMCTHEB BBIIIE Y €XU cOOpHOU Ha 1 Gai, yem Koctpera 6e3octoro (2
6amna). IIseynepxuBaroias crnocOOHOCTh JTUCTHEB HEPACTBOPUMBIX YACTHI] BBIIIIE
y €XHU COOpHOM, a paCTBOPUMBIX IMBUIEBBIX YaCTHUI] y KocTpena 0e3ocroro. Kien sce-
HEJIMCTHBIN MMOKa3bIBACT HAMMEHBIINN YPOBEHb PEUTHHIA MO BCEM IOKA3aTeNIsIM, YeM
Oepesa MmoBHcIIas.

Ucxonsa u3 toro, 4to (HU3MOIOTO-OMOXUMUYECKUE MOKA3ATeId Y U3y4aeMbIX
BUJIOB TE€CHO CBSI3aHbI C YCIOBHUSIMU MECTa MPOU3PACTAHMS PACTCHHI, Mbl IIPOBEJIH
PEUTHUHIOBYIO OLICHKY M3Y4YaeMbIX BUJIOB B pa3HBIX TUMAaX HacaxaeHui (puc. 37).
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Puc. 37. PeiiTuHroBas OlleHKA COCTOSIHUSI M3Y4YaeMbIX BHJIOB JIPEBECHBIX
Y TPABSIHUCTBIX PACTCHUM, TPOU3PACTAIONIMX B pa3HbIX THUIMAX HACAXKICHUU
(r. MxeBcK)
[Mpumeuanus: U® — naTencuBHOCTH (hoTocuHTe3a; BC — BooyaepKuBaro1as CrtocOOHOCTb

nuctbeB; [1C, , — cIOCOOHOCTB IMCTHEB YAEPKUBATh HeEpacTBOpHMbIe YacTHLbl mbliy; [1C, , - cno-
COOHOCTB JIUCTHEB yACPKUBATH PACTBOPUMBIC YACTHUIIBI ITHLIH.

VYpoBeHb HUHTEHCUBHOCTH (POTOCHHTE3a MOCTENEHHO CHUXAeTcs y Oepes3bl Mo-
BUCJION B YCIIOBUSAX TEXHOT€HHOW HAarpy3kH. Y KJIEHA SICEHEJIMCTHOIO OH HE MEHSET-
csi. YpOBEHb BOJIOYJIEPKUBAIOIIEH CITOCOOHOCTH TOBBIIIAETCS y Oepe3bl MOBUCION
KaKk B HacaxaeHusix C33 MpOMBILUICHHBIX NPEANPUSATUNA, TaK U B MarucTPajJbHbIX
nocajkax. ¥ KjieHa sSICEHEIMCTHOTO peUTHHroBbie Oaybl BC cHMXaroTCs IUIh B Ha-
CaXXJIEHUSX MPOM30H. YPOBEHb IbLUICYAEPKUBAIOIIECH CIOCOOHOCTH JIUCTHEB y Oepe-
3bI MOBUCION CHUXkaeTcs B pany: 3YK — C33 npOMBIIIEHHBIX IPEANPUITUN — Maru-
CTpaJIbHBIE MOCAAKU. Y KIJIEHA SICEHEIMCTHOrO Oayljibl 3TOro mHokasarens (1o Hepac-
TBOPUMBIM YaCTULIAM IIbUIM) OCTAIOTCS Ha OJJHOM ypOBHE. PeWTHHroBas OLEHKa aK-
KyYMYJSILAM PACTBOPUMBIX MBUIEBBIX YACTHUIl IOKa3ajia MOBBIIICHUE €€ PEUTUHIa y
KJICHA SICEHEJIMCTHOIO B HACAXKICHUSIX CAHUTAPHO-3aLIMTHOM 30HBI. IHTEHCUBHOCTH
¢doTocuHTE3a €xXu cOOpHOU Bo3pacTaeT B ciedyrommeM psaay: C33 mpoMbIlIIEHHBIX
NpeanpusTuii — Maructpayibubie nocajak — 3YK, a y kocrpenia 6€30CToro mosbliia-
€TCs JIMIIb B HACAXICHUAX CAHUTAPHO-3ALLUTHBIX 30H IPOMBILIJICHHBIX MPEINpH-
atuil. Y exu cOOpHOUM peHTUHrOBbIEe OAIIbl BOJOYICPKUBAIOIIEH CITIOCOOHOCTH CHH-
KAKOTCS B MAaruCTPajJbHBIX MOCAAKAX M YBEIMYUBAIOTCS B HACAXKACHUSX MPOMBIII-
JIEHHBIX 30H, TaKXXe JaHHOE yBEJIMYEHUE OTMEUEHO M y KocTpeua Oe3octoro. Ypo-
BEHb MbUICYACPKHUBAIOLICH CIIOCOOHOCTH (HEPAaCTBOPUMBIX NBUIEBBIX YACTHUIL) Y €XKHU
COOpHOM CHMXKAETCSI B MaruCTpaJbHBIX MOCa/AKaX, a y KOocTpela 0e30CToro — u B Ha-
caxaeHusx C33 mpoMbILUIEHHBIX NPEANPUATHNA U B MaruCTpajbHBIX MOCAJKaX, IO
CPaBHEHMIO C 30HAMH YCIIOBHOI'O KOHTPOJIA. PENTHHIOBas OLlEHKA aKKyMYJISALIMM pac-
TBOPUMBIX IBUIEBBIX YACTHUI] [T0KA3aJIa €€ CHUKEHUE y €XH COOpPHOM IpHU BO3pacTa-
HUU TEXHOT'€HHOW HAarpy3K, a y KOcTpela Oe30CTOro Jake BO3pacTaeT B MarucT-
PaJbHBIX MOCAIKAX.
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Takum oOpazom, y Oepe3bl noBucioil yposenb BC yBenuunBaeTcsi B Hacax/e-
HUSIX C TEXHOT€HHOW HArpy3Koi, a MHTEeHCUBHOCTb (DOTOCHHTE3a CHIDKAETCS. Y Kile-
Ha SICEHEIMCTHOrO YBEJIMYEHHUE MbUICYACPKUBAOIIECH CIIOCOOHOCTH PACTBOPUMBIX
YaCcTHI] MPOCIEKUBACTCA B HACAKICHUSAX CAHUTAPHO-3AIIMTHBIX 30H MPOMBIILICH-
HBIX TPEINpUsATUN. Y exu cOOpHON camble HU3KME M3ydaeMble TIOKa3aTeIu BhISBIIC-
HBI Y 0Cc00€i, MPOU3pacTaloluX B MATUCTPAIbHBIX MOcaaKaxX. Y KOocTpea 6e30¢Toro
IPU HU3KOM YPOBHE MbUICYAECPKUBAIOIICH CIIOCOOHOCTH HEPACTBOPUMBIX YAaCTHI] B
HaCaXJICHUSIX CIEIMAIbHOTO Ha3HAYeHMsl Bo3pacTaeT B 2-4 pa3a ypoBeHb [IC pac-
TBOPUMBIX YACTHII.

Ha ocHoBaHuu moyydeHHBIX MOKa3zaTeleld (PU3n0I0ro-OMOXUMHIECKOTO CO-
CTOSIHUSI JPEBECHBIX U TPABSIHUCTBIX PACTEHUN MBI PACCUMTAIN MPUPOIHBINA MOTEH-
nuan (I1m) n3ydeHHbIX JpEeBECHBIX PACTEHUM U TPABOCTOS B HAaCaXJeHUAX TI. Vkes-
cka o meroauke E.U. Tomy6esoit (2004). ITokazarens [In paccunteiBaercs kak 1/N
OT CyMMbI OTHOILIEHUN HM3y4YaeMbIX MOKa3aTeieil K aHAJIOTMYHBIM B (QOHOBBIX YCIIO-
BUSIX:

[Mo=1/N*(3_Ai/Ayp),

rae A; — BenuurHa u3 N BbIOpaHHBIX; Aj) — aHAJIOTMYHAs BEJIMYMHA 1-TO TTOKa3aTels B
ATaJIOHHOU cucTeMe; N — KOJIMYECTBO aHAIM3UPYEMBIX OKA3ATENIEH.

JIns HacaKIeHUW CaHUTAPHO-3AIIUTHBIX 30H IPOMBILUICHHBIX HPEAIPUITUI
IPUPOJIHBINA MOTEHIMAN APEBECHBIX pacTeHuil coctaBui 1,40, B MarucTpajibHbIX IO-
caJKax €ro 3HauyeHue okazanoch Hmwxke Ha 25,71% (1,04). CToUT OTMETUTH, YTO Y
KJICHa SICEHEJTMCTHOIO MPHUPOIHBIN MOTEHIMANl B JIBa pa3a BhILIE, yeM y Oepe3sl Io-
BUCJION, 3a cueT 0ojiee BBICOKOM MbLICYIEPKUBAIONICH CIIOCOOHOCTU. Y TpaBsHH-
CTBIX PAaCTEHHMH B HACAKICHMIX CAHUTAPHO-3alIMTHBIX 30H Ilm cocrasmi 0,94, B ma-
rucTpaibHbIX nocajakax — 0,74 (auxe Ha 21,28%). I3 nony4eHHBIX JaHHBIX BUJHO,
YTO MPUPOAHBIM MOTEHIHA APEBECHBIX pacTeHUil B 1,5 pasa Bellle, 4eM y TpPaBoO-
cTtosi. 1 y npeBecHBIX, U Y TPaBSIHUCTBIX PACTCHHM MaruCTPAJIBHBIX MOCAIOK IPH-
POIHBIA MOTEHUHUAT 3HAYUTEIBHO CHUXKAETCS MO CPAaBHEHMIO ¢ HacaxiaeHusimu C33
NPOMBILUICHHBIX NPEANPUITHIA, B cpetHEM Ha 23%.

Ha ocHOBaHMM MPOBENECHHON PEUTMHIOBOM OLIEHKU MPU PEKOHCTPYKLMU HACAXK-
JNEHUI C BBICOKOW TEXHOTEHHOM HArpy3KOl MOXHO PEKOMEHJIOBATh MCIIOJIb30BAHUE U3Y-
YEeHHBIX BUIOB, Oepe3bl IOBUCIION U KJIEHA SICEHEIMCTHOTO, M3-3a BBICOKOW aCCUMMJISLIU-
OHHOWM AaKTHBHOCTH W TMBUICYACPKUBAIOIICH CIIOCOOHOCTH JUCThEB. DEepTHILHOCTD
IBUTBLIBI y €K1 COOPHON MOKHO PEKOMEHJIOBATh KaKk MH()OPMATUBHBINA TOKA3aTelb MPH
OIIEPaTUBHOM MOHMTOPHHIE, T. K. B YCIIOBUSX TEXHOTCHHON HArpy3Kd IIPOUCXOAUT CHH-
YKCHHME Ka4eCTBA MbUIBLIEBBIX 3€PEH.
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SAKIIOYEHHUE

Hacaxenusi caHUTapHO-3aIUTHBIX 30H MPOMBIIUICHHBIX TPEANPUITUN U Ma-
TUCTPaJIbHBIX NOCAA0K B ropojie M>KeBCKe M0 CTPYKTYpe M ILIOIIAASIM HE COOTBETCT-
BYIOT NPUHATBIM HOpPMaTHBaM, HYXKJIAIOTCS B PEKOHCTPYKUMU. B BHUIOBOM cocTase
npeobnanaroT Oepesa noBucnas (Betula pendula Roth.), kien scenenuctHsiil (Acer
negundo L.), nuna menkonuctHas (7ilia cordata Mill.), Tononp Ganb3aMUYECKUI
(Populus balsamifera L.), psbuna obbikHOBeHHAs (Sorbus aucuparia L.), kaparana
npesosuaHas (Caragana arborescens Lam.). HauGomnbime 6amibl >KU3HEHHOTO CO-
CTOSIHUSI UMEET Oepe3a MOBUCTAasi M KIEH SICCHENMCTHBIA. B 1emomM B HacaxaeHUsIX
ropoja mpeoOsiaaloT JPEBECHBIE PACTEHUS YAOBICTBOPUTEIBHOTO COCTOsHUA. B
TPaBSIHUCTOM MOKPOBE TOMUHUPYIOT exa coopHas (Dactylis glomerata L.) n xocTpen
6e3ocTiii (Bromopsis inermis (Leyss) Holub).

NuteHcuBHOCTh (DOTOCHMHTE3a Y U3YUEHHBIX JIPEBECHBIX M TPABSHUCTBIX pac-
TEHUU 3aBUCUT OT METEOPOJIOTMYECKUX YCIIOBUW M YPOBHS 3arpsA3HEHUs cpenbl. B
0JIaronpusITHBIE IO METEOYCIIOBUSIM T'OJIbl MAaKCUMaJIbHBIX 3HAYEHU UHTEHCUBHOCTD
doTOCHHTE3a JAOCTUTACT B HMIOHE, TOr/Aa KaK B TOJIbI C TEMIIEpaTypaMu U OCaIKaMH,
CYILIECTBEHHO OTKJIOHSIIOIIUMUCS OT HOPMBI, 3TO HAOIIOJAETCs B UIOJE - aBrycre. Y
KJIEHA SICEHEJIMCTHOTO B YCIIOBUAX TEXHOT€HHOM HAarpy3Kd MHTEHCUBHOCTH (DOTOCHH-
T€3a BO3PACTaET, a y Oepe3bl MOBUCIION, HA0OOPOT, PE3KO CHUXKAETCsS. Y MpeCTaBU-
TeJIel TPaBSIHUCTOIO MMOKPOBA — €XKU COOPHOM U KOCTpela 6€30CTOro — B HaCaKJIeHH-
SIX CAHUTAPHO-3AIIUTHBIX 30H MPOMBIIUICHHBIX NPEANPUATAN U MAarUCTPAIbHBIX I1O-
caJikax MHTCHCUBHOCTH ()OTOCHUHTE3a JIUIb B OJArOMpHUSTHBIE 1O METEOpPOIOTHYe-
CKHUM YCIJIOBHSIM T'OJIbl TPEBOCXOAUT 30HBI YCIOBHOT'O KOHTPOJIS.

VY Gepe3bl MOBUCION BhICOKas BoAoyaepxkuBaroiasi cnocoonocts (BC) nucts-
€B B yCJIOBUSIX MHTEHCUBHOW TEXHOTE€HHOW HAarpy3Ku COBIIaJIa€T CO CHUKEHUEM ac-
CUMWJISIHMOHHOW aKTUBHOCTH, y KJIEHA SICEHEJIIMCTHOIO, 00JIajjaroliero 00see BhICO-
KUMHM [OKA3aTESIMM UHTEHCUBHOCTH (POTOCHMHTE3a, OTMEYAIOTCS CPEJIHUE MOKa3aTe-
o BC nuctbeB. AHanoruyHasi CBsizb MEXAY MHTEHCUBHOCTBIO (POTOCHHTE3a U BOJIO-
yAEPKUBAIOIIEH CIIOCOOHOCTHIO JUCTHEB HaOMIOAAeTCs y KocTperna 06e30cToro, a y
€XH cOOpHON yCTaHOBJIEHAa 00paTHAas 3aBUCUMOCTb.

JIpeBecHbIE pacTeHUs, UMEIOLNE MEHBIIYIO IIJIOMIA b JIUCTOBOM MOBEPXHOCTH,
B OOJIBINIEH CTENEHU YACP)KMBAIOT HEPACTBOPHMBIC YACTHUIIBI MBUTH. B TOXe Bpems,
JepeBbsi, 0oONagaronue KPyHMHBIMH JIMCTOBBIMHU IUIACTHHKAMHU, OTJIMYAIOTCS OoJee
BBICOKOW aKKyMyJsiiued pacTBOpuMoOM ¢pakuuu mnbUid. JIMCThs exu cOOopHOU B
OoJbILIEH CTENEHU OCaXJAIT HEpacTBOPUMMYIO, a KocTpela 0e30cToro, HaoOOpoT,
PacTBOPUMYIO (DPAKIIUIO MbLJIEBBIX YACTHII.

VY exu cOOpHOW B TOPOJICKOW Cpelie JOCTOBEPHO M3MEHSIOTCS TCHEPATHBHBIC
cTpykTyphl. [loa Bo3meHCTBHEM TEXHOTEHHOM HArpy3KH CHIDKAeTCs (epTHIBLHOCTD
IBUIbLIBI, YKOPAYMBAIOTCS T€HEPATUBHBIE MOOErH, BO3pacTaeT UX IUIOTHOCTb IPOU3-
pactanusi. Koctpen 6€30CThIil TpOSBIISET JOCTATOYHO BBICOKYIO YCTOMYMBOCTh Kaye-
CTBa MbUIBLIEBBIX 3€PEH, U €r0 CHI)KEHHE HAOJI0aeTCs JIMIIb B OTJENbHBIE TOJIbI B
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YCJIOBHUSX IOBBIIIEHHON BJIAXKHOCTU. JIOCTOBEpHBIX U3MEHEHUN pa3MepPOB U IJIOTHO-
CTH T'€HEpPATUBHBIX MOOETOB y 3TOr0 BU/IA HE BBISBIICHO.

Boicokue koHIeHTpauuu a3oTa, ¢pochopa M Kajuus YCTAaHOBJIEHBI B MoOerax
KJIEHA SICEHEJIMCTHOI0, TOMOJS 0aIb3aMUYECKOT0; Kallusi U a30Ta — y KaparaHsl Jpe-
BOBUHOM. MIHTpOylIMpOBaHHbBIE BUJIBI OTIWYAIOTCA 0OJiee BBHICOKUM COACpKaHUEM
azota u kanus. ConuepkaHue a30Ta B MOOErax pacTeHHl Pe3KO CHUXKAETCA B PAIY
3YK — C33 npoMbIIUIEHHBIX TPEANPUITUI — MarucTpaabHbie nocaaku. HepocraTok
Kanus HaOmogaercs B HacaxaeHUsAX C33 mpOMBINUICHHBIX NpeanpusITuii. Y 00b-
IIMHCTBA U3yYEHHBIX BHUJIOB JINCThSI 3HAUUTEIHHO MPEBOCXOIAT CTEONIU MO conepka-
HUIO a30Ta.

VY cnoBUS TEXHOTEHHOUM Cpe/ibl HAPYIIAIOT OalaHC OCHOBHBIX 3JIEMEHTOB MUHE-
PANTBHOTO TMTUTAHUS W JUHAMHUKY UX (PHU3MOIOTMYECKOTO OTTOKA U3 JINCTHEB B CTEOIIE-
BYIO 4acTh MOOETOB B OCEHHUH MEPHOJ], YTO BIMIET Ha YCTOMUYMBOCTH U paHHEBE-
ceHHee pa3BuTue noderos. Bo3pacraer 301bHOCTh MOOETOB APEBECHBIX pACTEHUH. Y
KJICHA SICEHENMCTHOro B HacaxAeHUsAX C33 NMpOMBINUIEHHBIX NPEANPUITANA U Maru-
CTpaJIbHBIX MOCAKaX OOHAPYKEHBI U30BITOUHBIE KOHIICHTPAIIMU MEIU U HUKEJIS.

B HacaxxneHusx crenualbHOTO HA3HAYEHUS Y PACTEHUM OOHapy>KeHbI U30bITOY-
HbIE U MPEBBIIIAIOIINE HOPMAJIbHbIE KOHIIEHTPALMU HUKEISI, MOJIUO/IeHA U KaIMusl, TI0-
BBIILIEHA 30JIbHOCTh. BO Bcex (DyHKIIMOHAIBHBIX 30HaX ropojia OTMEUEHO U30bITOYHOE
COJICpKaHWE XpoMa B JIUCThsIX. Bbicokue 3HaueHHs kod(dduimeHTa OMOJIOrHIecKoro
MIOTJIOIIEHUS XapaKTEePHBI 7151 OMOTEHHBIX MeTa/uioB — Zn, Cu, Mn u Mo.

Heobxoaumo opranuzoBath auddepeHIIMpOBaHHBIA TOI00p APEBECHBIX U
TPaBSIHUCTBIX PACTEHUH JUIsl CO3[IaHMs PA3JIUYHBIX 3KOJIOTMYECKUX KaTeropuil Haca-
JKIIEHUI.
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[Ipunoxenue A

Cnmcok HCnosib3yeMbIX COKpaIeHuii

BC — BomoynaepxkuBaromasi CiocOOHOCTb JINCTHEB

3YK — 30Ha yclIOBHOTO KOHTPOJIA

N3A — wuHzekc 3arps3HeHus atMochepsl

N® — wuHTEeHCHBHOCTH (DOTOCHHTE3A

KBH — xoaddunueHT 6noaorndeckoro HakOmIeHHs

KBIT — ko3¢ dunueHT 6MoI0THIecKOoro MorJIOMCHIUS

I[TIIK — npeaenbHO nqomycTrMasi KOHICHTpALUs

I[IIT — npobHas mIomaab

I[IC — nwuUteyaepkuBaroIiasi CioCOOHOCTh JINCTHEB

C33 — caHuTapHO-3aIIUTHBIEC 30HBI IPOMBIIUICHHBIX MPEATPUATAN

TM  — TsKenble MeTallbl

Yal'V — YaMypTckui rocy1apCTBEHHbBIM YHUBEPCUTET

YP - VYamyprckas PecnyOiuka

YUI'MC — ¥V aMypTCKHil HEHTP MO THAPOMETEOPOIOTHH U MOHUTOPUHTY OKPY Kalllei
cpenbl

VII — ydeTHas momaab

HITKuO — ueHTpanbHbli MapK KyJIbTYpPhl U OTAbIXA

YII® — yucras npoayKTUBHOCTh (DOTOCHHTE3A

H - BricoTra mobGera

P — IUIOTHOCTBH CTOSIHUSA
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IIpunoxenue b

Tabauya b.1. Meteoponorudeckue ycnoBus T. VbkeBcka B mepuon uccnegaoanuit (2005-2007 rr.)
OTKJIOHEHHE OT Otknonenue ot | Hampasnenue u
Mecsn TeMHepaTyf a CPEAHEMHOTO- Ocangku, MM | CPEeIOHEMHOTO- | CKOPOCTH BETPA,
BO3AyXa, °C nerHei, °C JeTHHX, % M/C
2005 rox
SuBapp -9,6 +4,5 26,2 77 10-B 4-9
deBpaib -14,7 -1,3 19,9 77 B 6-10
Maprt -8.,2 -1,5 42,1 168 IO, 10-3 5-10
Arnpenb 4.4 +0,9 10,7 40 FO-3 5-10
Mait 14,9 +3,1 39,8 95 bess. 4-9
Wronn 14,8 -1,6 146,7 248 bess. 6-11
Hronn 18 -1,6 80,8 114 C5-10
ABrycr 16,4 +0,1 21 37 bess. 5-10
CeHTs0pb 11,4 +1,4 38,1 72 34-9
OKTs10pB 5,5 +3.,4 20,9 44 bess. 4-9
Hos6pb -0,1 +5,2 8,6 20 F0-3 5-10
Jlexabpb -7,1 +3,7 54,0 123 I0-B 6-11
2006 rox
SHBapp -18,9 -4.8 25,6 61 C, HO-B 5-10
deBpalib -12,7 0,7 339 117 IO-B 5-10
Mapt -4,1 2,6 15,9 61 I0-3 6-11
Anpenb 4.7 1,2 30,7 106 C-B 5-10
Maii 12,7 1,0 43,1 116 Co6-11
Hionb 20,0 3,6 18,6 35 C-35-10
Hromb 17,2 -0,8 74,3 111 C-35-10
ABrycr 16,6 0,3 68,5 131 B, KO-B, 3 5-10
CeHts0pb 12,5 2,5 66,1 130 35-10
OKTs0pb 3,0 0,9 68,2 131 F0-3 5-10
Hos6pb -5,2 0,1 78,2 178 O 5-10
Jlexabpb -4,1 6,7 60,2 137 3, 10-3 6-11
2007 rox
SuBapp -4.4 9,7 70,2 167
deBpaib -15,3 -1,9 35,0 121
Maprt -2,9 -9,6 31,9 123
Anpenb 5,1 1,6 45,0 155
Mait 13,6 1,8 56,1 152
Wronn 14,8 -1,6 68,6 129
Hronn 19,6 0,8 137,6 194
ABrycr 20,0 3,7 54,0 90
CeHTs0pb 11,8 1,8 58,4 114
OKTs10pB 5,4 3,3 38,5 74
Hos6pn -5,7 -0,4 47,1 107
Jlexabpb -12,6 -1,8 22,4 51
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IIpunoxenue B

Tabauya B.1.  OCHOBHBIE XapaKTEPUCTUKH COPTOB KOCTpEIa O€30CTOr0 U €K1 COOPHOH,
BKJIIOYEHHBIX B ['0CYyIapCTBEHHBIN PEECTP CEIEKIIMOHHBIX TOCTHKCHUN

Copt ‘ OCHOBHBIE COPTOBBIE M X035 HCTBEHHO-OMOJIOTHYECKHE TPU3HAKU

Exa cbopnas

JenunoBckas 4 | KopHeBas cuctema mouiHasi, MoukoBartas. KycT mIoTHBIN, IpSIMOCTOSYUH.
Cre0nu npsimble, TOJICTBIE, peOpHUcThie, BbicoTOM 60-150 cM, xoporio o6uu-
crBeHHble. ColBeTHe — JjamyaTas METENKa. 3UMOCTOMKHM. J[muTenbHOe
BpEMSI COXPAHSETCS B TPAaBOCMECH. XOPOILIO BBIHOCHUT BBITANTBIBAHME U
BO3paT BeCEHHMX X0J1010B. K 3acyxe cpeaHeycTon4us.

Koctpen 6e30cThIit

CeepanoBckuii | Kyct mpsimocrostunii. Ctelau cpenHed rpy0oCTH, cpelHee KOJIUYECTBO

38 Mexaoy3nmuid 6. Kyctucrocts cunbHas. JIucTesi nuHElHbIE, 3eleHble, 0e3
omnymieHus, msirkue. O6mucTBeHHOCTh Xopotast — 45-50 %. Bricota pacre-
Huit 175-180 cm. Couserne — packugucras, KpynHas Merenka. Copt 3umo-
CTOWKHH. 3aCyXOyCTOWYMB, B 3aCyILIUBBIC TOJBI HE MOpa)xkacTcs 00JIe3HS-
MH.

Hpakon Kyct ot npsamocTostuero no nosypackuaucroro. KopueBasi cucrtema 3alie-
raeT HerlryooKo OT MOBEPXHOCTHU MOUBBI. CTEOIN OKPYTIIbIC MPSIMOCTOSIHE,
HerpyOble, HEOIMyIIEHHbIE ¢ TEMHO-KOPUYHEBBIMU MEX0y3nusiMu. O0mu-
CTBEHHOCTb paBHOMEpHas. JIMCTbs TEMHO-3€NeHble, IIMHHBIC, IIUPOKHE,
JaHIETOBUHBIC. BoCcKOBO# HaseT cinabblii, onmymienue cinaboe. Corperne —
pa3BecucTasi, JIMHHOBETBHUCTAs METEJIKA, MPU CO3PEBAaHUM MpPUOOpETacT
cephlii 1IBET ¢ (HOJIETOBBIM OTTeHKOM. BricoTa ctebnectost 140 cMm. Beimre
CPEIHEro nmopakaeTcst Oypoi JIMCTOBOM pPrKaBUMHOM.

Yumvuackuid 3 | KycT nmpsMocTosiunid, peIXJIblid, KyCTHCTOCTh ciabas — 6-9 cTebieil Ha KycCT.
Crebnu cpeHelt MATKOCTH, OKPYTJIbIe, MpsiMble, BeicoToi 170-176 cm. Jlu-
CThS JTAaHIIETOBUHBIE, HETTOHUKAIOIINE, 3eJeHbIe CO C1a0bIM BOCKOBBIM Ha-
JIeTOM, CpefHeH MATKOCTH, HeomyieHHble. ColBeTHe — phixyas 0e3ocrtas
MOJyc)KaTask METEIKAa CBETJIO-CEPOro IBETa. 3UMOCTOMKHN, 3aCyXOYyCTOM-
yuBbIil copT. Ci1abo mopaxkaercst moyocaTo NATHUCTOCTHIO. COpT K MOYBe
He TpeOoBaTesieH, HO JUIsl HEr0 MaJONPUTOJIHbI YIIJIOTHEHHBIE, TNIMHUCTHIE
MTOYBBI.
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ITpunoxenue I

Tabauya I'.1.  JlnHamMuka paObOTHI TIO COACP)KAHUIO 3€JICHBIX HACAXKICHUHN M 03CJICHEHHIO 00BEK-
TOB 001ero noiab3oBanug 3a 2001-2006 rr.
Ne Buner Enunu- 2001 2002 | 2003 r. |2004r. | 20051. | 2006
n/n pabort ol u3- | I. T. T.
MEpEeHHSI
1 Hocanka . 406 | 400 131 415 174 28
JICPEBHEB
2 Hocanka mr. 4808 | 6966 | 6024 | 2718 | 3651 | 3054
KYCTapHHUKOB
VY nanenue cyxo-
3 CTOMHBIX U aBa- IIIT. 5158 | 6300 - 1709 5096 5052
pUIHBIX I€PEBHEB
Vxon: TBIC.IIT. - 15,8 16,0 16,9 14,9 21,6
- 32 IEPEBBAMHU
4 (canurtapnas Qop-
MpBOYHasi 00pe3ka)
-3 KyCTapHUKaMH | TBIC.IIT. — 96,7 66,0 62,6 61,5 87,9
- 32 Ta30HaMU
TBIC.KB.M — — - — 26491 | 2993,5
5 ¥ ceTpoiicTBo raso- TBIC.KB.M - - - - 42,9 71,7
HOB
6 Yetpoictso TBIC.KB.M - - - - 12,6 15,4
[IBETHUKOB
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ITpunoxenue

Tabnuya /[.1.  BumoBoii cocTaB IpeBecHbIX HacaxieH!H C33 MPOMBIIUICHHBIX TPEANPUITHA
(OAQO «Mxctanby, 1. VI>KeBCK)
No Bun pactennst Pomuna CeMeicTBO
1 Tonosb TaBpOJIMCTHBIN Kaszaxctan, Monromus, 3.
Populus laurifolia Ledeb. u B. Cubupsp
2 Tonons Ganb3aMUUYECKHA C. Amepuka
Populus balsamifera L. HBoBbIe
3 Tononb npoxanuii AOGOpHUreHHBIN BUJ Salicaceae
Populus tremula L.
4 WBa ko3bst Salix caprea L. AOGOpHUTeHHBIH BU]
5 Wsa 6enas Salix alba L. AOQOpUTEeHHBIH BUJ
6 bepesa nosucnas AOOPUTCHHBINH BH/T
Betula pendula Roth. bepezoBbie
7 bepesa mymucras AOGOpUTEeHHBIH BU]T Betulaceae
Betula pubescens Ehrh.
8 S16mons ssronHas Malus baccata L. J1. Boctok, Cubupp
9 S16nous nomauusst Malus domestica I'uGpun, BcTpeyaercs
Borch. TOJIBKO B KYJIBTYpe
10 | SA6nous cnuBomuctHas Malus prunifo- | Tombko B KyJbType, IMOA-
lia (Willd.) Likhonos BUJI 0JIOHU JTOMAIHEN
11 | bosIpBIIIHUK KPOBaBO-KPaCHBIN AOGOpUTeHHBIN BT
Crataegus sanguinea Pall.
12 | PaOuna 0OBIKHOBEHHAS AOOPUTCHHBIN BH/T Posousernbie
; Rosaceae
Sorbus aucuparia L.
13 | Po3a maiickast Rosa majalis Herrm. AOOPUTECHHBIN BH]T
14 | Ily3bIpeniogHUK KaJuHOIUCTHBIN C. Amepuka
Physocarpus opulifolius L. Maxim.
15 | CiuBa konrogast Prunus spinosa L. AOGOpHUreHHbIN BUJ
16 | ApoHus 4epHOIIOIHAS C. Amepuxka
Aronia melanoccarpa Eliot.
17 | Enb xomouas C. Amepuka CocHoBbIE
Picea pungens Engelm Pinaceae
18 | CupeHb OOBIKHOBEHHAs Manas Azus
Syringa vulgaris L.
19 | Cupenb BeHrepckass Syringa josikaea) Kapnatel MacnuHoBbIE
Jacq. Oleaceae
20 | SlceHb OOBIKHOBEHHBIN C. Amepuka
Fraxinus excelsior L.
21 | )Kumonocts Tatapckas Lonicera tata- | Ot Huwxnero [loBomxbs 1o XKumoinoctHsle
rica L. baiikana Caprifoliaceae
22 | KneH sicenenuctHblid Acer negundo L. | C. Amepuka
23 | Knen tarapckuit Acer tataricum L. EBponeiickas yactb KiienoBbIe
Poccun, KaBkas Aceraceae
24 | JIuma MeJIKOJIMCTHAs AOQOpUTEeHHBIH BUJ JIunossie Tili-
Tilia cordata Mill. aceae
25 | B3 mepiablit AOQOpUTEeHHBIN BU] HNibmoBeIe
Ulmus glabra Huds. Ulmaceae
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Tabnuya /1.2 .

(yn. K. JIubkuexra, r. >xeBck)

BuioBoii cocTaB IpeBECHBIX HACAKIECHUI MAaruCTPaaIbHBIX OCATOK

Ne Bun pacrenus Ponuna CeMencTBO
1 Tononp Ganb3aMUYECKHA C. Amepuka HBoBble
Populus balsamifera L. Salicaceae
2 bepesa nosucnas AOOPUTCHHBIN BH/T bepesoBnie
Betula pendula Roth. Betulaceae
3 SAbnouns sironnas Malus baccata L. J1. Boctok, Cubupp
- Po3ousernsie
4 SAb6nons cnuBonuctHas Malus prunifo- | Tonbko B KyJbType, HOMI- R
. . . . osaceae
lia (Willd.) Likhonos BHJI SIOJIOHH JTOMAIITHEH
5 CupeHb 0OBIKHOBEHHAS Manas Azust
Syringa vulgaris L. MacnuHoBbIE
6 SlceHb OOBIKHOBEHHBIH C. Amepuka Oleaceae
Fraxinus excelsior L.
7 Knen scenenuctnelii Acer negundo L. | C. Amepuka Knenossle
Aceraceae
8 JIuma MenkoaucTHas AOQOpUTECHHBIN BUJI JIumoseie
Tilia cordata Mill. Tiliaceae
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Tabauya /1.3. BumoBoil cocTaB IPEBECHBIX HACAKICHUNH MaruCTPAIbHBIX TIOCAIOK

(yn. Y amyprckas, 1. MxeBck)

Ne Bun pactenus Ponuna CeMencTBo
1 Tonosb TaBpOJIMCTHBIN Kazaxcran, Momnromus,
Populus laurifolia Ledeb. 3. u B. Cubupsp
2 Tomnons Gab3aMUYECKUA C. Amepuka
Populus balsamifera L. HBoBbIC
3 WBa ocTponucTHas EBponeiickas 4acTh Salicaceae
Salix acutifolia Willd. Poccun
4 WBa ko3ws Salix caprea L. AOGOpUTEHHBIN BUJ
5 Wsa 6enas Salix alba L. AOGOopureHHsbli BUJ
6 bepesa nosucnas Betula pendula Roth. AOQOpUTEHHBII BUJ bepezoBeie
7 bepesa nymmuctas Betula pubescens Ehrh. AOGOpPHUTCHHBIN BUJT Betulaceae
8 S6nous sironnas Malus baccata L. . Boctok, Cubupb
9 S16monusa nomaruHsast Malus domestica ['ubpun, BcTpeuaercs
Borch. TOJIBKO B KYJIbTYpE
10 | SI6nons cnuBonuctHas Malus prunifolia Tombko B KYJBTYypE,
(Willd.) Likhonos OABHU SIOJIOHHM JIOMalll-
HEel
11 | SIGnons necHas Kpbim, IAPOKOIUCT-
Malus sylvestris Mill. BEeHHBbIE Jieca EBpomeii-
ckoil yactu Poccun Posongernsbie
12 | Kusunpauk Onectamuii  Cotoneaster [u- | 3a0aiikaibe Rosaceae
cidus Schlecht.
13 | Po3a komroueimas 3. Cubups, Kakas, ne-
Rosa pimpinelifolia L. cocrenHas 30Ha EBpo-
nerickor yactu Poccun
14 | Ily3bIpeniaoHuK KaJuHOIUCTHBIN Physo- C. Amepuka
carpus opulifolius L. Maxim.
15 | Yepemyxa oObikHOBeHHAs1 Padus avium AOGOpUTEHHBIN BU
Mill.
16 | Cupenb obbikHOBeHHAs Syringa vulgaris L. | Manast A3us MacnuHoBbIE
17 | Slcenn oObiIKHOBEHHBIN Fraxinus excelsior L.| C. Amepuka Oleaceae
18 | KieH sicenenucTHbIN Acer negundo L. C. Amepuka
19 | Kuen Tatapckuii Acer tataricum L. EBponeiickas yactb KiienoBbIE
Poccun, KaBkas Aceraceae
20 | Knen octponucthsiii Acer platnoides L. AOQOpUTeHHBIN BUJ
21 | Jluna menkonuctHas 7Tilia cordata Mill. AOGOpUreHHBIH BUT Jlunossie Tiliaceae
22 | Kaparana npeBoBunnas Caragana arbores- | Kazaxcran, Cubupb BboGogrie
cens Lam. Fabaceae
23 | Ceuauna otnpeickoBas Swida sericea (L.) | C. AMepuka Kuzunossie
Holub. Cornaceae
24 | 1y6 wepemryatsiii Quercus robur L. AOGOpUTEHHBIN BUJ bykosrieFagaceae
25 | Bss mepiaBbiit AOopHUreHHBIN BUT nLmoBeIe
Ulmus glabra Huds. Ulmaceae
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ITpunoxenue E

Tabnuya E.1. [IpoexkTuBHOE TOKPHITHE OCHOBHBIX BHIOB TPABSIHUCTBIX PACTEHHH COOOIIECTB C
KOCTpELoM 0€30CThIM U €XO0i cOOpHO# (T. VIKeBCK)

Ne pac- HanmenoBanue pacreHus JlatuHCcKOE Ha3BaHUE IIpoexTuBHOE
TEHUS MOKpBITHE, %
Bboranuuecknii cag Yal'y , miaomaaka Nel
1 I'paBusaT ropoJcKon Geum urbanum L. 35
2 KneBep rubpuaHsbIii Trifolium hybridum L. 25
3 Esxa cOopHas Dactylis glomerata L. 20
4 MenyHnuna HescHas Pulmonaria obscura Dum. 5
5 3eMJISIHUKA JIECHAs Fragaria vesca L. 5
6 [ToneBua ToHKas Agrostis tenuis Sibth. 4
7 Kymeips JtecHoi Anthriscus sylvestris L. 2
8 Man>xeTka Alchemilla sp. 2
9 3Bepo0Oii NATHUCTBIN Hypericum maculatum Crantz 2
Borannuyeckmnii cax Yal'y, niomaaka Ne2
1 CHBIT OOBIKHOBEHHAS Aegopodium podagraria L. 25
2 Exa cbopHas Dactylis glomerata L. 28
3 KoneiTeHnb eBponenckuii Asarum europaeum L. 15
4 3eMJISTHUKA JIECHAS Fragaria vesca L. 15
5 ManxeTka Alchemilla sp. 10
6 KneBep rubpuaHsbIii Trifolium hybridum L. 5
7 IToneBnnia ToHKast Agrostis tenuis Sibth. 2
Borannuecknii cag Yal'y , miomaaka Ne3
1 Exa cbopnas Dactylis glomerata L. 25
2 Krnesep myrosoit Trifolium pratense L. 22
3 Koctpern 6e30cThIit Bromopsis inermis Leyss. 20
4 I"oponiex MpIIIUHBIN Vicia sepium L. 10
5 3eMJISIHUKA JIECHAS Fragaria vesca L. 10
6 JIroTuK enkuit Ranunculus acris L. 8
7 ManxeTka Alchemilla sp. 5
borannueckuii cag Yal'y , miomaaka Ned
1 Koctpern 6e30cThIit Bromopsis inermis Leyss. 80
2 Esxa cOopHast Dactylis glomerata L. 15
3 [ToneBua ToHKas Agrostis tenuis Sibth. 5
IMapk um. KupoBa miomanaka Nel
1 CHBITh OOBIKHOBEHHASI Aegopodium podagraria L. 60
2 Koctpern 6e30cThrit Bromopsis inermis Leyss. 25
3 Buka 3abopHas Vicia sepium L. 8
4 Beponuka yOpaBHas Veronica chamaedrys L. 7
Iapk um. KupoBa nmuiomaaka Ne2
1 XBOIT JICCHON Equisetum sylvaticum L. 60
2 Koctper 6e30cThIit Bromopsis inermis Leyss. 15
3 MXO0BBIl IOKPOB 10
4 KoneITeHb eBponenckuii Asarum europaeum L. 10
5 I'epanb secHas Geranium sylvaticum L. 5
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[Mpogomxenne Taduuisl E. 1.

No HaunmenoBanue pactenus JlaTuHCKOE Ha3BaHKE [IpoekTuBHOE
pac- HOKpseITHE, %
TCHHUS
ITapk um. KupoBa miaomaaka Ne3
1 OnyBaHUYMK JEKapCTBEHHBIN Taraxacum officinale Wigg. 45
2 Esxa cOopHast Dactylis glomerata L. 25
3 MSTIUK JIyroBoi Poa pratensis L. 20
4 JlrouepHa ayro,ast Medicago pratense L. 3
5 CHBITh OOBIKHOBEHHAs! Aegopodium podagraria L. 3
6 TricauenuctHuK 00bIKHOBEH- | Achillea millefolium L. 2
HBIN
7 I'epanb secHas Geranium sylvaticum L. 2
Iapk um. KupoBa nmiomaaka Ned
1 CHBIT OOBIKHOBEHHAS Aegopodium podagraria L. 30
2 E>xa cOopHast Dactylis glomerata L. 25
3 Beponuka yOpaBHas Veronica chamaedrys L. 20
4 I'paBunar ropojackomn Geum urbanum L. 15
5 YucToren 601b110H Chelidonium majus L. 10
ITapk nm. KupoBa niomagka NeS
1 Koctper 6e30cThrii Bromopsis inermis Leyss. 33
2 [TosreBrIia TOHKAs Agrostis tenuis Sibth. 30
3 OpyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 25
4 JlamuaTka cepeOpucras Potentilla argentea L. 4
5 [TonopoXHUK cpeaHHMit Plantago media L. 4
6 Krnesep nmomyunii Trifolium repens L. 4
ITapk M. KupoBa miomangka Ne6
1 Knesep snyrosoit Trifolium pratense L. 55
2 Esxa cOopHas Dactylis glomerata L. 35
3 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 4
4 [TonopoxHUK OONBIION Plantago major L. 3
5 JlarmyaTka cepebpucras Potentilla argentea L. 3
ITapk nm. KupoBa miomagka Ne7
1 Koctper 6e30cThIit Bromopsis inermis Leyss. 35
2 IToneBuna ToHKas Agrostis tenuis Sibth. 35
3 TeicsuenucTHUK 00bIKHOBEH- | Achillea millefolium L. 15
HBII
4 [TomopoxHHUK OOJIBIION Plantago major L. 10
5 Knesep nyrosoii Trifolium pratense L. 5
ITapk um. KupoBa miomaaka Ne§
1 Exa cbopHas Dactylis glomerata L. 40
2 Knesep snyrosoit Trifolium pratense L. 35
3 OpyBaHUYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 13
4 IToopoXHUK cpeaHMit Plantago media L. 7
5 TricauenuctHuk 00bIKHOBEH- | Achillea millefolium L. 5

HBII
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ITponomxenne Tadmauiel E. 1.

Ne pac- | HaumeHoBaHue pacTeHus JlatuHCKOE Ha3BaHUE IIpoexTuBHOE
TEHUs ITOKPBITHE, %o
IMapk um. KupoBa miomanaka Ne9
1 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 25
2 Koctper 6e30cThrif Bromopsis inermis Leyss. 23
3 Exa cbopHas Dactylis glomerata L. 20
4 Beponuka nyopaBHas Veronica chamaedrys L. 15
5 IToneBnna ToHKast Agrostis tenuis Sibth. 12
6 TricsuenuctHuK 00bIKHOBEH- | Achillea millefolium L. 5
HBII
IMapk um. KupoBa miomaaka Nel(
1 OnyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 35
2 Beponuka nybpaBHas Veronica chamaedrys L. 25
3 Krnesep myrosoit Trifolium pratense L. 15
4 [TosreBrIia TOHKAs Agrostis tenuis Sibth. 15
5 benpenern kamHenoMka Pimpinella saxifraga L. 10
IMapk um. KupoBa miomangka Nell
1 Koctpen 6e30cThIit Bromopsis inermis Leyss. 55
2 Knesep nyrosoii Trifolium pratense L. 25
3 OnyBaHYMK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 10
4 benpenen kamMHenoMKa Pimpinella saxifraga L. 5
5 TreicsuenucTHUK 0OBIKHOBEH- | Achillea millefolium L. 5
HBII
ITapk M. KupoBa minomagka Nel2
1 Koctpern 6e30cThIit Bromopsis inermis Leyss. 37
2 3eMJISTHUKA JIECHAS Fragaria vesca L. 19
3 ["oporniex MBIITUHBIN Vicia sepium L. 15
4 OnyBaHYMK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 12
5 Krnesep myrosoit Trifolium pratense L. 10
6 Beponuka nyopaBHas Veronica chamaedrys L. 7
IMapk um. KupoBa miomangka Nel3
1 Koctpen 6e30cThIit Bromopsis inermis Leyss. 30
2 E>xa cOopHas Dactylis glomerata L. 25
3 OnyBaHYMK JIEKAPCTBEHHBIN Taraxacum officinale Wigg. 15
4 MamxeTka Alchemilla sp. 12
5 MenyHuna HesiCHas Pulmonaria obscura Dum. 10
6 3eMJISTHUKA JIECHAS Fragaria vesca L. 4
7 Knesep syrosoii Trifolium pratense L. 3
8 CHBITh OOBIKHOBEHHAsI Aegopodium podagraria L. 1
Iapk um. KupoBa nmiomanka Nel4
1 Koctper 6e30cThrii Bromopsis inermis Leyss. 50
2 [TosreBrIia TOHKAs Agrostis tenuis Sibth. 20
3 Knesep smyrosoii Trifolium pratense L. 15
4 CHBITh OOBIKHOBEHHASI Aegopodium podagraria L. 5
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5 benpenern kamHenoMka Pimpinella saxifraga L. 5

6 Beponuka nyopaBHas Veronica chamaedrys L. 5
[Ipopomxenue Tadbausl E. 1.

Ne HaumenoBaHue pacteHus JlaTuHCKOE Ha3BaHHE ITpoexTrBHOE

pac- MOKpeITHE, %

TEHHUSI

Bymmam miiomaaka Nel

1 Koctpen 6e30cThrit Bromopsis inermis Leyss. 30
2 OnyBaHUYMK J€KapCTBEHHBIN Taraxacum officinale Wigg. 20
3 TMUH OOBIKHOBEHHBIH Carum carvi L. 20
4 [TogmapeHHUK MATKHMA Galium mollugo L. 15
5 Bomsik monesoi Cirsium arvense L. 10
6 Martb-u-mMauexa Tussilago farfara L. 3
7 Knesep nmyrosoii Trifolium pratense L. 2
Bymmam miiomaaka Ne2

1 Koctpen 6e30cThIit Bromopsis inermis Leyss. 30
2 OnyBaHYMK JIEKAPCTBEHHBIN Taraxacum officinale Wigg. 30
3 [TogmapeHHUK MSATKHMA Galium mollugo L. 20
4 Beponuka nyopaBHas Veronica chamaedrys L. 10
5 ["opo1iexk MBIITHHBIHI Vicia sepium L. 5
6 Bbonsk nonesoii Cirsium arvense L. 5
Bymmam niiomanka Ne3

1 MSTIuK TyroBoit Poa pratensis L. 60
2 ThICAYENUCTHUK OOBIKHOB. Achillea millefolium L. 25
3 OpyBaHUYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 10
4 [Tuxma 0OBIKHOBEHHAS Tanacetum vulgare L. 5
Bbymmam miiomaaka Ne4

1 Esxa cOopHas Dactylis glomerata L. 50
2 Uwuna syroBas Vicia sepium L. 20
3 OnyBaHYUK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 15
4 JlroniepHa ceprioBuHAS Medicago falcata L. 10
5 Beponuka yOpaBHas Veronica chamaedrys L. 5
Bbymmam miomaaka NeS

1 Knesep nmyrosoii Trifolium pratense L. 50
2 OnyBaHYUK JIEKApCTBEHHBIN Taraxacum officinale Wigg. 20
3 [TogmapeHHUK MSATKHMA Galium mollugo L. 20
4 Penpka mukas Raphanus raphanistrum L. 10
Bbymmam miiomaaka Ne6

1 Knesep syrosoii Trifolium pratense L. 70
2 OpnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 15
3 Koctper 6e30cThrii Bromopsis inermis Leyss. 10
4 [TogopoXHUK CpeTHUIA Plantago media L. 5
BymMmam miiomagka Ne7

1 OpyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 65
2 Koctpern 6e30cThrit Bromopsis inermis Leyss. 25
3 JlanuaTtka cepeOpucras Potentilla argentea L. 10

Bymmam niomanka Ne§
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1 Koctper 6e30cThIii Bromopsis inermis Leyss. 70
I"oponiex MpIIUHBIN Vicia sepium L. 25
3 Jlomyx OoubIoi Arctium lappa L. 5
[Tponomxenue Tadbmuis E. 1.
Ne HanmenoBanue pacreHus JlatuHCKOE Ha3BaHUE IIpoexTuBHOE
pac- MOKpBITHE, %0
TCHHUS
HNaxcTann maomaaka Nel
1 ["open nTuami Poligonum aviculare L. 25
2 Koctper 6e30cThIit Bromopsis inermis Leyss. 25
3 [TomopoxHHUK OOJIBIION Plantago major L. 20
4 MSTIHK JTyroBoi Poa pratensis L. 15
5 TpexpeOepHUK Hemaxy4uui Tripleurospermum inodorum L. 10
6 OnyBaHYMK JICKaPCTBEHHBIN Taraxacum officinale Wigg. 5
HMaxcTann miomaaka Ne2
1 E>xa cOopHast Dactylis glomerata L. 35
2 MasnuHa 0ObIKHOBEHHAs! Rubus idaeus L. 20
3 [TonbiHb OOBIKHOBEHHAS Artemisia vulgaris L. 15
4 Knesep nmyrosoii Trifolium pratense L. 10
5 OnyBaHYUK JIEKApCTBEHHBIN Taraxacum officinale Wigg. 9
6 BrioH nonesoii Convolvulus arvensis L. 5
7 [TosreBrIia TOHKAs Agrostis tenuis Sibth. 5
8 JlronepHa xmeneBast Medicago lupulina L. 1
Hokerann miaomaaka Ne3
1 OpnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 55
2 Koctper 6e30cThrii Bromopsis inermis Leyss. 40
3 [TogoposkHUK OOJBITION Plantago major L. 5
HNexkcTans maomaaka Ned
1 Koctpen 6e30cThrit Bromopsis inermis Leyss. 58
2 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 35
3 [TonbiHb OOBIKHOBEHHAS Artemisia vulgaris L. 3
4 Mapsn 6enas Chenopodium album L. 2
5 [TonoposkHUK OOIBITION Plantago major L. 2
HNaxcTans miomaaka NeS
1 Koctpern 6e30cThIit Bromopsis inermis Leyss. 62
2 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 20
3 YucToren 601b110H Chelidonium maljus L. 5
4 Kparnua nBymomuas Urtca dioica L. 5
5 I'epanp necHas Geranium sylvaticum L. 5
6 [TostbIHb OOBIKHOBEHHAS Artemisia vulgaris L. 3
Hokerann miaomanka Ne6
1 Msita nosneBast Mehtha arvensis L. 63
2 Koctpen 6e30cThIit Bromopsis inermis Leyss. 25
3 Exa cbopHas Dactylis glomerata L. 12
K.JInomexta miaomaaka Nel
1 | Esxa cGopHas | Dactylis glomerata L. | 45
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2 Beponuka nmyopaBHas Veronica chamaedrys L. 20
3 OpyBaHYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 15
4 MsTnuK J1yroBoi Poa pratensis L. 15
5 Ocoka J1uchs Carex vulpina L. 5
[Tponomxenue Tabauisl E. 1.
Ne pac- HaumenoBanue pactenus JlatnHCKO€E Ha3BaHKE [IpoekTuBHOE
TEHHSI HOKpeITHE, %
K.JInoHexta miaomaaka Ne2
1 Knesep snyrosoit Trifolium pratense L. 65
2 OpyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 10
3 MSTIHK JIyroBoi Poa pratensis L. 10
4 Jlomyx GomnpIioi Arctium lappa L. 5
5 JlammyaTka rycuHas Potentilla anserina L. 5
6 [TogoposkHUK OOIBITION Plantago major L. 5
K.JInonexta miaomaaka Ne3
1 Koctpern 6e30cThIit Bromopsis inermis Leyss. 50
2 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 30
3 [TonbiHb TOpHKAs Artemisia absinthium L. 20
K.JInomexta miaomanka Ned
1 Koctper 6e30cThIii Bromopsis inermis Leyss. 45
2 OpyBaHYUK J€KapCTBEHHBIN Taraxacum officinale Wigg. 30
3 Beponuka nyopaBHas Veronica chamaedrys L. 15
4 Jlomyx GombItion Arctium lappa L. 10
K.JIu0HexTa muomaaka NeS
1 Koctper 6e30cThrii Bromopsis inermis Leyss. 50
2 OnyBaHYMK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 35
3 [Trxma 0OBIKHOBEHHAS Tanacetum vulgare L. 15
K.JInOHexTa mnuomaaka Ne6
1 Esxa cOopHast Dactylis glomerata L. 55
2 Msita nosneBas Mehtha arvensis L. 25
3 OnyBaHYMK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 15
4 Jlomyx GombImI0i Arctium lappa L. 5
K.JInomexta miaomaaka Ne7
1 Knesep nmyrosoii Trifolium pratense L. 60
2 OnyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 15
3 Koctpen 6e30cThIit Bromopsis inermis Leyss. 15
4 Martb-u-mauexa Tussilago farfara L. 5
5 [TogoposkHUK OOIBITION Plantago major L. 5
Ya. Yamyprcekas, miomaaka Nel
1 OpyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 60
2 Esxa cOopHast Dactylis glomerata L. 23
3 Knesep nyrosoii Trifolium pratense L. 10
4 Martb-u-mauexa Tussilago farfara L. 5
5 Knen sicenenucTHbIi Acer negundo L. 2
Ya. Yamyprcekas, muiomaaka Ne2
1 MSTIuK JIyroBo Poa pratensis L. 50
2 Esxa cOopHast Dactylis glomerata L. 15
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3 Jlomyx GombImI0i Arctium lappa actylis glomeratal.. | 10
4 [TonbiHb TOpBKast Artemisia absinthium L. 10
5 OpyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 7
6 I"oponiex MpIIIUHBIN Vicia sepium L. 5
[Tpogomxenne Tabauisl E. 1.
Ne pac- HaumenoBanue pactenus JlatuHCKO€E Ha3BaHKE [IpoekTuBHOE
TCHHUS HOKpeITHE, %
7 ThICSYETUCTHUK OOBIKH. Achillea millefolium L. 3
Ya. Yamyprckas, miiomanka Ne3
1 OpnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 30
2 [TeIpeit mon3yvmit Elytrigia repens L. 30
3 Ocort nosieBoit Sonchus arvensis L. 30
4 [TomopoxHHUK OOITBIION Plantago major L. 10
Ya. Yamyprcekas, miaomaaka Ned
1 Koctpen 6e30cThIit Bromopsis inermis Leyss. 30
2 [TonbiHb TOpHKAs Artemisia absinthium L. 30
3 [TeIpeit mon3yvmit Elytrigia repens L. 30
4 OpyBaHUYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 10
Ya. Yamyprckas, miomaaka NeS
1 Esxa cOopHast Dactylis glomerata L. 40
2 OnyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 30
3 JIOHHHK OCbIiA Melilotus albus Medic. 8
4 JlarmyaTka rycuHas Potentilla anserina L. 5
5 [Tomopoxunk nannerosuaabii | Plantago lanceolata L. 5
6 Krnesep rubpunbrit Trifolium hybridum L. 5
7 bopsk nonesoit Cirsium arvense L. 4
8 [TonopoxxHUK OONBIION Plantago major L. 3
Ya. Yamyprckas, mionaaka Ne6
1 Exa cbopHas Dactylis glomerata L. 90
2 [TomopoKHHUK OOJTBIION Plantago major L. 5
3 OpyBaHUYUK J€KapCTBEHHBIN Taraxacum officinale Wigg. 5
Ya. Yamyprcekas, miaomaaka Ne7
1 Koctpen 6e30cThIit Bromopsis inermis Leyss. 50
2 ["openr nTuuwmii Poligonum aviculare L. 24
3 Maps Oenas Chenopodium album L. 15
4 Paiirpac Beicokuit Arrhenatherum elatius L. 10
5 OpyBaHUYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 1
Ya. Yamyprcekas, miaomaaka Ne§
1 OnyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 30
2 Knesep nomsyunit Trifolium repens L. 25
3 JlroniepHa xmeneBas Medicago lupulina L. 25
4 Koctpen 6e30cThiii Bromopsis inermis Leyss. 20
Ya. Yamyprckas, miomaaka Ne9
1 Koctpern 6e30cThrit Bromopsis inermis Leyss. 60
2 OnyBaHUYMK JIE€KapCTBEHHBIN Taraxacum officinale Wigg. 40
VYa. Yamyprckas, miaomaaka Nel(Q
1 \ Jlomyx GombIm0i \ Arctium lappa actylis glomerata | 50
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L.

2 OpyBaHYUK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 30

3 MsTnuK J1yroBoi Poa pratensis L. 18

4 Krnesep nyrosoit Trifolium pratense L. 2
Oxonuanue tadauns! E. 1.

Ne HanmenoBanue pacreHus JlaTuHCKOE Ha3BaHUE IIpoexTuBHOE

pac- IIOKPBITHE, %o

TEHHUS

Ya. Yamyprekas, miaomaaka Nell

1 I'paBri1aT ropoackoi Geum urbanum L. 40

2 OnyBaHYMK JICKAPCTBEHHBIN Taraxacum officinale Wigg. 30

3 Koctper 6e30cThIii Bromopsis inermis Leyss. 20

4 YwucroTen 60IbII0N Chelidonium majus L. 10

Ya. Yamyprcekas, miiomaaka Nel2

1 OnyBaHUYMK JI€KapCTBEHHBIN Taraxacum officinale Wigg. 40

2 Koctpen 6e30cThIit Bromopsis inermis Leyss. 40

3 [TonpiHb OOBIKHOBEHHAS Artemisia vulgare L. 20
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[Tpunoxenue XK

Tabauya K. 1. JKU3HEHHOE COCTOSIHHE JIPEBECHBIX PACTEHHUH, MPOU3PACTAIONINX B Pa3TUUSTHBIX

(YHKIIMOHATIBLHBIX 30HaX Topoa, 0asl (T. MxeBck)

Paiton mpous-| Bua pacrenus | Konmnue- | Crenens | Konmmue- | Cpemgusas | JKusHeHHoe
pacraHus CTBO H- | OOJUCTB- | CTBO JKH- | JKUBas COCTOSIHHE,
BBIX BET- | IGHHOCTH | BBIX (0e3 | utomaas | cymma  Oai-
BEU B HEKpO30B) | JIUCTA JI0B
KpOHE JINCTHEB
30HBI YCIOBHOTO KOHTPOJIS
[Tapk bepe3a mnosuc- | 10,0+£0,0 | 10,0+£0,0 | 10,0+0,0 9,6+0,2 39,6+0,2
nM. Kuposa nas
Kmen scememu- | 9,0+0,3 10,0£0,7 | 10,0+0,7 | 10,0+0,7 39,0+2,3
CTHBIN
JIuma  menko- | §,0+0,0 10,04+0,0 0,0£0,0 6,0£0,0 24,0+0,0
JINCTHAS
Tonons Oamw3a-| 9,3+0,3 10,0+0,0 9,0+0,0 9,0+0,0 37,3+0,3
MHYCCKUU
Psbuna o06wIk- | 9,0+0,0 8,5+0,0 0,0+0,0 9,0+0,0 26,5+0,0
HOBEHHas
Kaparana npe- | 10,0+0,0 9,7+0,3 8,0+0,0 8,7+0,3 36,3+0,7
BOBHIHAS
Borannue- bepesa mosuc- | 10,0+£0,0 | 10,0+£0,0 | 10,0+0,0 9,3+0,3 39,3+0,2
CKuM can Yna- | masg
ry JIuma  menko- | 9,3+0,3 10,0+0,0 0,0+0,0 6,7+0,2 26,0+0,3
JINCTHAS
Psabuna o00bIk- | 9,0+0,0 8,7+0,2 6,3+£3,2 9,5+0,3 33,6+3.4
HOBEHHAas
CaHHUTapHO-3alTUTHBIC 30HBI TPOMBIITUICHHBIX TPEINPUATHN
Bymmarn bepe3a mosuc- | 10,0+0,0 | 10,0+0,0 9,0£0,0 9,0+0,0 38,0+0,0
jast
Knen sacewmemn- | 10,0+0,0 | 9,6+0,31 9,3+0,3 8,7+0,3 37,5+0,3
CTHBIN
JIuma  menko- | 9,0+0,0 10,0+0,0 0,0+0,0 9,5+0,0 28,5+0,0
JINCTHAS
Tomone Oans- | 9,240,6 9,5+0,3 9,3+0,3 9,0+0,0 37,0£1,5
3aMHYECKUM
PsObuna o00wIK- | 8,7+0,3 8,7+1,3 9,3+0,7 9,0+0,5 35,7+£2,8
HOBEHHAas
Kaparana npe- | 10,0+0,0 | 10,040,0 3,7+1,2 4,2+0,1 27,8+1,1
BOBHUIHAs
WoxcTanb bepeza moswuc- | 10,0£0,0 | 10,0+0,0 9,0£1,0 9,3+0,7 38,3+1,7
jast
Knen sacewemu- | 10,0+0,0 | 10,0+0,0 9,0+0,0 9,0+0,0 38,0+0,0
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CTHEBIN

JIuma  menxo- | 9,3+0,7 9,6+0,3 5,3+£2,7 9,2+0,2 33,5+£2,5
JIUCTHAS
Oxonuyanue Tadauisl JK.1.
Paiton mpowus-| Bun pacrenuss | Komuue- | Crenens | Komnue- | Cpegnsis | JKuzHeHHOe
pacraHus CTBO JKH- | OOJIUCTB- | CTBO JKHU- | KMBas COCTOSIHHE,
BBIX BET- | JIGHHOCTH | BBIX (0€3 | momans | cymMma Oaii-
BEH B HEKPO- JIucTa 0B
KpOHE 30B) JIHU-
CTBCB
Wxcranb Tomoap ©Oanp3a-| 9,7+0,3 9,3+0,3 9,3+0,3 9,0+0,0 37,3+1,2
MUYECKUMN
Psbuna oOBIK- | 9,3+0,7 9,3+0,7 9,0+0,6 9,0+0,6 36,7+2,4
HOBCHHAs
Kaparana npe- | 10,0+£0,0 | 10,0+0,0 5,3+2,7 7,0£1,0 32,3+1,6
BOBHTHAS
MarucTtpajibHble NOCAAKU
Vo bepeza mosuc- | 10,0+0,0 | 10,0+0,0 9,5+0,0 8,7+0,3 38,2+0,3
K.JIuObkuexta | nas
Knen scenmemu- | 9,3+0,7 10,0+0,0 9,3+0,7 10,040,0 38,7+0,7
CTHBIHN
JIuma  menxo- | 9,3+0,2 9,3+0,4 5,7+1.,8 7,3+0,8 31,7421
JIACTHAS
Tomoap 6anpza-| 10,0+£0,0 | 10,0+0,0 0,0+0,0 5,0£0,0 25,0+0,0
MUYECKUMN
Ps6una o0bIk- | 8,0+1,0 9,0+1,0 10,0+0,0 | 10,0+0,0 37,0£2,0
HOBCHHAs
Kaparana npe- | 8,3+1,7 8,3+1,2 0,0+0,0 5,3+0,3 22,0+3.0
BOBHTHAS
Vn. VYamypt- | bepeza mnosuc- | 10,0+0,0 | 10,0+0,0 7,0+0,0 8,0+0,0 35,0+0,0
cKast nast
Knen sacememn- | 10,0+0,0 | 10,0+£0,0 8,3+0,3 8,3+0,3 36,7+0,7
CTHBIN
JImma  menxo- | 10,0+0,0 | 10,0+£0,0 0,0+0,0 9,0+0,0 29,0+0,0
JIUCTHAS
Tomoner ©Oansza-| 10,0+£0,0 | 10,0+0,0 0,0+0,0 8,0+0,0 28,0+0,0
MHUYECKUN
Psabuna oObBIK- | §,7+0,3 9,7£0,3 10,0+0,0 | 10,0+0,0 38,3+0,7
HOBCHHas
Kaparana npe- | 8,3+1,7 8,0+1,5 0,0+0,0 4,5+0,3 20,8+3,2
BOBHIHAS
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[Ipunoxenune 1

Tabnuya M.1. Pe3ynbTaThl AMCIIEPCUOHHOTO MHOTO(AKTOPHOTO aHAJIN3a HHTEHCUBHOCTH

(dhoToCHHTE3a M3y4aeMbIX BUJIOB JIPEBECHBIX pacTeHui (2006 r.)

df MS df MS
®DaxTopsl Effect Effect Error Error F p-level
1 1 408,3333 72 108,4881 3,763855 0,056289
2 2 1638,11 72 108,4881 15,09945 3,34E-06
3 3 2256,443 72 108,4881 20,799 8,26E-10
4 2 1102,27 72 108,4881 10,16029 0,00013
12 2 663,4417 72 108,4881 6,115343 0,003524
13 3 262,2434 72 108,4881 2,417256 0,073291
14 2 187,3229 72 108,4881 1,726668 0,185159
24 4 1793,774 72 108,4881 16,5343 1,18E-09
34 6 1773,97 72 108,4881 16,35176 8,79E-12
124 4 646,1578 72 108,4881 5,956027 0,000338
134 6 215,416 72 108,4881 1,98562 0,078852

[Tpumeuanus: dakropsl 1 — B, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSII.

Tabnuya U.2 . Pesynbratsel LSD — Tecta. BiusHue Mecta npouspacTaHusi HA MHTEHCUBHOCTh
dboTocuHTe3a N3ydaeMbIX BUIOB JIpeBecHbIX pacTeHuii B 2006 r.

3YK C33 Marucrpanu
cpeaHee 4,726666 17,24195 6,621389
3VK 2,67E-06
C33 2,67E-06 4,81E-05
Marucrpanu 0,442773 4,81E-05

Tabnuya U.3. Pesynbratsl LSD — Tecta. BiusiHue cpoka BereTanuy Ha MHTEHCHBHOCTD
dboTocuHTE3a N3ydaeMbIX BUIOB JIpeBecHbIX pacTeHuii B 2006 r.

HroHb Hrons ABrycr
cpengHee 15,59722 8,231389 4,761389
Hionn 0,003703
Uronw 0,003703 0,161838
ABrycT 3,5E-05 0,161838

Tabnuya U.4. Pesympratel LSD — Tecta. BiusHue BUAOBBIX 0COOEHHOCTEH M MecTa
MPOU3pACTaHMs HA UHTEHCUBHOCTH (DOTOCHHTE3a N3YYaeMbIX BUJIOB IPEBECHBIX

pactenuii B 2006 r.

{1} {2} {3} {4} {5} {6}
cpenHee 5,550000, 17,47500 | -,268333 |3,903333] 17,00889 [13,51111
bepesa nosucnas (3YK) {1} 0,000988 | 0,09811 |0,636735 0,001504 |0,001504
bepesa nosucnas (C33) {2} 0,000988 2,54E-06 |0,000207| 0,893578 |0,257362
bepesa nosucnas (Maructpanu) {3} 0,09811| 2,54E-06 0,233477| 4,27E-06 [0,000169
Kren sicenenmuctabiil (3YK) {4} 0,636735| 0,000207 | 0,233477 0,000326 |0,00718
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Knen scenenuctneiii (C33) {5}

0,001504

0,893578

4,27E-06

0,000326

0,317093

Kren sicenenuctHbid (Maructpanm){6}

0,024771

0,257362

0,000169

0,00718

0,317093
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Tabauya HU.5. PesynwraThl LSD — Tecta. BausiHue cpoka BereTanuu U MecTa Ipou3pacTaHusi HA HHTCHCUBHOCTh
(oTocHHTE3a U3yyaeMbIX BHJIOB JIpeBECHBIX pacTeHuit B 2006 T.

{1 {2} 3} {4} {5} {6} {7} {8} 9}

Cpennee 10,59333| 7,074167 | -3,48750 | 36,74667 | 10,02417 | 4,955000 | -,548333 | 7,595833 | 12,81667
3YK (uronb) {1} 0,410627 | 0,001453 | 3,9E-08 | 0,893893 | 0,189039 | 0,010712 | 0,48313 | 0,602674
3VK (uronp) {2} 0,410627 0,015327 | 1,21E-09 | 0,490068 | 0,619744 | 0,077238 | 0,902701 | 0,181094
3YK (aBrycr) {3} 0,001453| 0,015327 2,9E-14 | 0,002189 | 0,050905 | 0,491657 | 0,011111 | 0,000267
C33 (utonp) {4} 3,9E-08 | 1,21E-09 | 2,9E-14 2,24E-08 | 1,45E-10 | 5,58E-13 | 2,04E-09 | 3,29E-07
C33 (utonp) {5} 0,893893| 0,490068 | 0,002189 | 2,24E-08 0,237127 | 0,015227 | 0,569727 | 0,513457
C33 (aBrycr) {6} 0,189039| 0,619744 | 0,050905 | 1,45E-10 | 0,237127 0,199723 | 0,536529 | 0,068587
Maructpanu (uoHb) {7} |0,010712| 0,077238 | 0,491657 | 5,58E-13 | 0,015227 | 0,199723 0,059429 | 0,002428
Marwuctpanu (utons) {8} |0,48313 | 0,902701 | 0,011111 | 2,04E-09 | 0,569727 | 0,536529 | 0,059429 0,223524
Maructpanu (aBryct) {9} |0,602674| 0,181094 | 0,000267 | 3,29E-07 | 0,513457 | 0,068587 | 0,002428 | 0,223524
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Tabauya U.6. Pesynwbrathl LSD — Tecta. BausiHue BUIOBBIX 0COOCHHOCTEH, CpOKa BEreTaIlMi M MECTa MPOU3PACTAHUs Ha NHTEHCUBHOCTD
(oTocHHTE3a U3yYaeMbIX BUIOB JIpeBeCcHbIX pacTeHuid B 2006 T.

{13 {2} {3} {4} {5} {6} {7} {8} {9}

Cpennee 12,70333 | 3,261667 |,6850000 | 47,27333 | 5,401667 | -,250000 | -13,2767 | 2,625000 | 9,846666
bepesa nosucnas 3YK (urons) {1} 0,120784 |0,049434 | 2,02E-07 | 0,228637 | 0,034586 | 4,91E-05 | 0,098088 | 0,636197
bepesa nosucnas 3YK (urons) {2} 0,120784 0,669583 | 2,84E-10 | 0,722983 | 0,561072 | 0,007527 | 0,915978 | 0,277154
bepesa nosucnas 3YK (aBrycr) {3} 0,049434 | 0,669583 4,54E-11 | 0,435413 | 0,876876 | 0,023082 | 0,747929 | 0,132013
bepesa noucnas C33 (utoHb) {4} 2,02E-07 | 2,84E-10 | 4,54E-11 1,29E-09 | 2,33E-11 | 2,21E-15 | 1,81E-10 | 2,88E-08
bepesa nosucnas C33 (utonb) {5} 0,228637 | 0,722983 |0,435413 | 1,29E-09 0,350451 | 0,002712 | 0,645663 0,46221
bepesa nosucnas C33 (aBrycr) {6} 0,034586 | 0,561072 |0,876876 | 2,33E-11 | 0,350451 0,033606 | 0,634036 0,09749
bepesa moBucias Maructpanu (uoHs) {7} 4,91E-05| 0,007527 |0,023082 | 2,21E-15 | 0,002712 | 0,033606 0,010042 | 0,000258
bepesa noBucnas maructpanu (uionb) {8} 0,098088 | 0,915978 |0,747929 | 1,81E-10 | 0,645663 | 0,634036 | 0,010042 0,233726
bepesa moBuciiass Maructpaiu (aBryct) {9} 0,636197 | 0,277154 |0,132013 | 2,88E-08 | 0,46221 | 0,09749 | 0,000258 | 0,233726
Knen scenenuctabiii 3YK (utonp) {10} 0,485098 | 0,388105 |0,198842| 1,12E-08 | 0,609901 | 0,150768 | 0,000547 | 0,333224 | 0,821291
Knen scenenuctabiii 3YK (urons) {11} 0,76345 | 0,208893 |0,094121 | 5,88E-08 | 0,364756 | 0,068136 | 0,000143 | 0,173752 | 0,863181
Knen sicenenuctabii 3YK (aBrycr) {12} 0,001151| 0,073506 |0,169508 | 1,17E-13 | 0,033147 | 0,221876 | 0,353424 | 0,091515 | 0,004789
Knen scenenuctaeiii C33 (urons) {13} 0,027659 | 0,000283 | 6,4E-05 0,0008 | 0,000906 | 3,66E-05 | 6,85E-09 | 0,000197 | 0,008117
Knen sicenenuctapii C33 (uronp) {14} 0,747511| 0,062346 |0,023082| 7,38E-07 | 0,128588 | 0,015591 1,5E-05 0,049373 0,42738
Knen sicenenuctabii C33 (aBryct) {15} 0,673604 | 0,255124 | 0,1195 | 3,57E-08 | 0,431386 | 0,087719 | 0,000216 | 0,214258 0,95859
Kiien sicenenucTHb MarucTpanu (MioHb) {16} |0,930893 | 0,142428 |0,059918 | 1,42E-07 | 0,26341 | 0,04233 6,7E-05 | 0,116462 | 0,699151
Kren sicenenuctHbId MarucTpanu (uionb) {17} [0,981931| 0,126165 |0,052008 | 1,84E-07 | 0,237379 | 0,036479 | 5,33E-05 | 0,102642 | 0,652404
Kien sicenenuctHbli Maructpanu (aBryct){18}]0,609709 | 0,040822 |0,014274| 1,56E-06 | 0,088467 | 0,009452 | 7,38E-06 | 0,031865 | 0,326573

147



OkonuaHue Ta0nunel 1.6.

{10} i {12} {13} {4y sy (16 07y [ sy

Cpennee 8,483334 | 10,88667 | -7,66000 | 26,22000 | 14,64667 |10,16000] 12,18000 |12,56667 | 15,78667
bepesa nmosucnas 3YK (uronp) {1} 0,485098 0,76345 0,001151 | 0,027659 | 0,747511 |0,673604| 0,930893 |0,981931|0,609709
bepesa noucnas 3YK (uronp) {2} 0,388105 | 0,208893 | 0,073506 | 0,000283 | 0,062346 |0,255124| 0,142428 |0,126165 | 0,040822
bepesa noucnas 3YK (aBrycr) {3} 0,198842 | 0,094121 | 0,169508 6,4E-05 | 0,023082 | 0,1195 | 0,059918 |0,052008|0,014274
bepesa nosucnas C33 (uronb) {4} 1,12E-08 5,88E-08 1,17E-13 0,0008 7,38E-07 |3,57E-08| 1,42E-07 |1,84E-07 | 1,56E-06
bepesa nmoucnas C33 (utonb) {5} 0,609901 | 0,364756 | 0,033147 | 0,000906 | 0,128588 |0,431386| 0,26341 |0,237379]0,088467
bepesa nosucnas C33 (aBrycr) {6} 0,150768 | 0,068136 | 0,221876 | 3,66E-05 | 0,015591 [0,087719| 0,04233 |0,036479 | 0,009452
Bepesa noBucas MarucTpanu (MioHs) {7} 0,000547 | 0,000143 | 0,353424 | 6,85E-09 | 1,5E-05 |0,000216| 6,7E-05 |5,33E-05 | 7,38E-06
bepesa moBucnas maructpanu (Monb) {8} 0,333224 | 0,173752 | 0,091515 | 0,000197 | 0,049373 |0,214258| 0,116462 |0,102642|0,031865
bepesa moBuciiass Maructpaiu (aBryct) {9} 0,821291 | 0,863181 | 0,004789 | 0,008117 | 0,42738 |0,95859| 0,699151 |0,652404 |0,326573
Kinen scenenuctabiii 3YK (utonp) {10} 0,690595 | 0,009009 | 0,004291 | 0,308837 |0,781186| 0,540675 | 0,4993 |0,228532
Kinen scenenuctabii 3YK (urons) {11} 0,690595 0,002894 | 0,012908 | 0,53378 |0,904156| 0,830321 |0,780762|0,417858
Krnen sicenenuctabii 3YK (aBrycr) {12} 0,009009 | 0,002894 3,21E-07 | 0,000406 |0,004123| 0,001509 |0,001236|0,000215
Knen scenenuctabiii C33 (uronsb) {13} 0,004291 0,012908 | 3,21E-07 0,058238 |0,009353| 0,02235 |0,026175|0,087024
Knen scenenuctupiii C33 (utonp) {14} 0,308837 0,53378 0,000406 | 0,058238 0,45804 | 0,682888 |0,730437|0,850178
Knen sicenenuctabii C33 (aBryct) {15} 0,781186 | 0,904156 | 0,004123 | 0,009353 | 0,45804 0,737917 |0,690188]0,352573
Kien sicenenucTtHbll Maructpanu (MtoHs) {16} | 0,540675 | 0,830321 | 0,001509 | 0,02235 | 0,682888 |0,737917 0,94891 | 0,550551
Kien siceHenmucTHBIA Maructpanu (vrob) {17} 0,4993 0,780762 | 0,001236 | 0,026175 | 0,730437 |0,690188| 0,94891 0,593983
Kien scenenuctaeiii maructpanu(asryct){18}| 0,228532 | 0,417858 | 0,000215 | 0,087024 | 0,850178 |0,352573| 0,550551 |0,593983
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[Ipunoxenue K

Tabauya K.1.  Pe3ynpTaThl TUCIIEPCHOHHOTO MHOTO(AKTOPHOTO aHAIN3a HHTEHCUBHOCTH
(oTOCHHTE3a M3yUYaeMbIX BUIOB JIpeBecHbIX pacTeHuid B 2007 r.
df MS Df MS

dakTopsl Effect Effect Error Error F p-level
1 1 14,01841 72 9,150978 1,531903 0,219848
2 2 24,08599 72 9,150978 2,632068 0,078843
3 3 71,66454 72 9,150978 7,831353 0,000136
4 2 263,3494 72 9,150978 28,77828 6,54E-10
12 2 32,7597 72 9,150978 3,5679912 0,032946
13 3 11,37166 72 9,150978 1,242671 0,300633
14 2 5,514827 72 9,150978 0,602649 0,550097
24 4 16,49374 72 9,150978 1,802402 0,137745
34 6 11,1311 72 9,150978 1,216383 0,307964
124 4 20,9906 72 9,150978 2,29381 0,067554
134 6 9,794087 72 9,150978 1,070278 0,388381

[Mpumeuanus: ¢paktops! 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSIII.

Tabnuya K.2. Pesynbrathl LSD — Tecta. BausiHue cpoka BereTaniuu Ha MHTEHCUBHOCTh
(doTOoCHHTE3a U3yUaeMbIX BUIOB JIpeBecHbIX pacTeHuii B 2007 r.
UroHb Hronb ABrycr
cpenHee 4,748055 9,522500 9,337389
40000313 4E-09 1,19E-08
Wronb 4E-09 0,795899
ABrycr 1,19E-08 0,795899

Tabauya K.3. Pesynbratel LSD — Tecta. BiusitHue BUIOBBIX OCOOCHHOCTEHN M MeCTa
HpOHBpaCTaHI/IH HAa HHTCHCHUBHOCTbH (1)0TOCHHT€321 I/I3y‘-IaCMI>IX BHUI0OB
JpeBecHbIX pactenuii B 2007 r.

{3 2} By | 4 5 6}
Cpennee 9,705444| 8,694500 | 6,288833 [7,585556) 7,200056 |7,741500
bepesa nosucnas (3YK) {1} 0,319426 | 0,001143 |0,039022| 0,015294 |0,055353
bepesa nosucnas (C33) {2} 0,319426 0,019677 0,275101| 0,142687 |0,347766
bepesa nmoBucnas (Maructpanu) {3}  |0,001143 0,019677 0,20257 | 0,369182 |0,154023
Knen scenenuctaoiii (3YK) {4} 0,039022| 0,275101 | 0,20257 0,70336 |0,877528
Kren sicenenuctabiii (C33) {5} 0,015294| 0,142687 | 0,369182 |0,70336 0,592951
Kien sicenenuctHbil (Maructpanu){6} [0,055353] 0,347766 | 0,154023 0,877528 0,592951
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ITpunoxenue JI

Tabnuya JI.1. Pe3ynapTaThl IUCTIEPCHOHHOTO MHOTO()aKTOPHOTO aHAJIN3a UHTEHCUBHOCTHU
(hoTOCHHTE3a N3y9aeMbIX BUOB TPABSIHUCTHIX pacTeHuid B 2006 T.

df MS df MS
®aktopsl | Effect Effect Error Error F p-level
1 1 6196,729 72 99,60867 62,21074 2,49E-11
2 2 548,7999 72 99,60867 5,50956 0,005937
3 3 1047,338 72 99,60867 10,51453 8,12E-06
4 2 18471,08 72 99,60867 185,4365 3,96E-29
12 2 911,1736 72 99,60867 9,147533 0,000288
13 3 1371,346 72 99,60867 13,76734 3,45E-07
14 2 254,3055 72 99,60867 2,553046 0,084874
24 4 1787,774 72 99,60867 17,94798 2,91E-10
34 6 3443,213 72 99,60867 34,56741 2,49E-19
124 4 3595,617 72 99,60867 36,09743 1,56E-16
134 6 1191,3 72 99,60867 11,9598 2,86E-09

[Tpumeuanus: paxropsl 1 — Bua, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSIII.

Tabauya J1.2.  Pesynbratel LSD — Tecta. BnusHre BUAOBBIX OCOOCHHOCTEH HA WHTEHCUBHOCTH
¢dorocuntesa B 2006 1.
{1} {2}
Cpennee 6,842685 21,99222
Exa cbopnas {1} 2,49E-11
Koctpen 6e3octhrit {2} ‘ 2,49E-11

Tabauya J1.3. Pesynbrarel LSD — tecta. Biusaue Mmecta nmpouspactanvs Ha MHTEHCUBHOCTD
¢doTocuHTEe3a M3yYaeMbIX BUI0B TPaBSIHUCTHIX pacTeHuid B 2006 r.

3YK C33 Marucrpanu
Cpennee 9,979584 15,94833 17,32444
3YK 0,013338 0,002584
C33 0,013338 0,56039
Maructpanu 0,002584 0,56039

Tabnuya JI.4. Pesynbrarel LSD — tecta. Bnusiaue cpoka BereTanny Ha ”HTCHCUBHOCTh
dboTocuHTe3a N3y4YaeMbIX BUIOB TPaBIHUCTHIX pacTeHuil B 2006 r.

{1} {2} {3}
Cpennee 38,85944 10,26042 -5,86750
Uions {1} 4,04E-19 8,75E-30
Wions {2} 4,04E-19 2,04E-09
Apryct {3} 8,75E-30 2,04E-09
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Tabauya J1.5. Pesynbratel LSD — tecta. BiusiHue cpoka Bereranuu 1 MecTa Mpou3pacTaHusl Ha MHTEHCHBHOCTD
(oTocuHTE3a U3yYaeMbIX BUI0B TPaBSIHUCTHIX pacTeHuil B 2006 T.

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpennee 46,83500 | -4,29375 | -12,6025 | 33,84417 | 24,14333 | -10,1425 |35,89917 | 10,93167 |5,142500
3VK (utonp) {1} 8,49E-20 | 3,42E-23 | 0,002119 | 4,16E-07 | 3,27E-22 |0,009021 | 4,68E-13 | 1,11E-15
3VK (urons) {2} 8,49E-20 0,0451 | 4,48E-14 | 1,21E-09 | 0,155487 | 5,24E-15 | 0,00037 |0,023413
3VK (aBrycr) {3} 3,42E-23 | 0,0451 8,71E-18 | 1,93E-13 | 0,547903 | 1,12E-18 | 1,81E-07 |4,33E-05
C33 (utons) {4} 0,002119 | 4,48E-14 | 8,71E-18 0,019919 | 1,05E-16 | 0,61555 | 3,35E-07 |9,16E-10
C33 (uroms) {5} 4,16E-07 | 1,21E-09 | 1,93E-13 | 0,019919 2,58E-12 |0,005157 |0,001797 | 1,4E-05
C33 (aBrycr) {6} 3,27E-22 | 0,155487 | 0,547903 | 1,05E-16 | 2,58E-12 1,31E-17 | 2E-06 |0,000353
Marucrpanu (1ioHb) {7} 0,009021 | 5,24E-15 | 1,12E-18 | 0,61555 | 0,005157 | 1,31E-17 4,28E-08] 1,06E-10
Maructpamu (urois) {8} 4,68E-13 | 0,00037 | 1,81E-07 | 3,35E-07 | 0,001797 | 2E-06 |4,28E-08 0,159682
Marucrpau (arycr) {9} 1,11E-15 | 0,023413 | 4,33E-05 | 9,16E-10 | 1,4E-05 | 0,000353 | 1,06E-10 | 0,159682

Tabnuya JI.6. Pesynbratsl LSD — Tecta. BnusHue BUI0BBIX 0COOEHHOCTEH U MecTa NpOU3pacTaHus Ha
M3y4aeMbIX BUJIOB TPAaBIHUCTHIX pacTeHuit B 2006 r.

{1} {2} {3} {4} {5} {6}

Cpennee 6,901389 [2,940000|10,68667|13,05778| 28,95667 |23,96222
E>xa coopnas (3YK) {1} 0,237663|0,258971|0,068338 | 5,29E-09 |2,37E-06
E>xa coopnas (C33) {2} 0,237663 0,0226940,003285| 3,32E-11 |1,94E-08
Exa coopnas (Maructpanm) {3} 0,258971 |0,022694 0,478317| 5,67E-07 |0,000157
Koctpen 6e3octhiii (3YK) {4} 0,068338 |0,003285|0,478317 9,05E-06 [0,001613
Koctper 6e3ocTriii(C33) {5} 5,29E-09 |3,32E-11|5,67E-07 | 9,05E-06 0,137658
Koctper 6e3octeiii (Maructpammn){6} | 2,37E-06 |1,94E-08|0,000157|0,001613| 0,137658
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Tabauya JI1.7. Pesynbratel LSD — TecTa. BiusiHue BUI0BBIX OCOOCHHOCTEH, CpOKA BET€TAIIMM U MECTA NMPOU3PACTaHUsI HA MHTEHCUBHOCTD
(oTocuHTE3a U3yYaeMbIX BUI0B TPaBSIHUCTHIX pacTeHuid B 2006 T.

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpeptee 20,12667 | 2,709167 | -2,13167 | 27,16167 | 1,498333 | -19,8400 | 37,38334 | 9,023334 | -14,3467
Exxa c6oprast 3YK (urons) {1} 0,003469 | 0,000243 | 0,226111 | 0,00185 | 1,45E-09 | 0,003763 | 0,057935 | 7,78E-08
Exxa cGopHast 3YK (ntonb) {2} 0,003469 0,403632 | 6,46E-05 | 0,834157 | 0,000204 | 6,74E-08 | 0,276822 | 0,004163
Esxa c6opHast 3YK (aBrycr) {3} 0,000243 | 0,403632 2,82E-06 | 0,53071 | 0,00299 | 2,02E-09 | 0,056807 | 0,037466
Exa cGopuast C33 (nioms) {4} 0,226111 | 6,46E-05 | 2,82E-06 3,03E-05 | 7,81E-12 | 0,080305 | 0,002394 | 4,65E-10
Esxa c6oprast C33 (urois) {5} 0,00185 | 0,834157 | 0,53071 | 3,03E-05 0,000414 | 2,83E-08 | 0,195735 | 0,007535
Exa cGopuast C33 (aBrycr) {6} 1,45E-09 | 0,000204 | 0,00299 | 7,81E-12 | 0,000414 3,96E-15 | 3,76E-06 | 0,343607
Exxa cGopHast Maructpanu (MioHs) {7} 0,003763 | 6,74E-08 | 2,02E-09 | 0,080305 | 2,83E-08 | 3,96E-15 526E-06 | 2,3E-13
E>ka cGopHast MarucTpaiy (ionb) {8} 0,057935 | 0,276822 | 0,056807 | 0,002394 | 0,195735 | 3,76E-06 | 5,26E-06 0,000125
Exxa cGopHast Maructpan (asrycr) {9} 7,78E-08 | 0,004163 | 0,037466 | 4,65E-10 | 0,007535 | 0,343607 | 2,3E-13 | 0,000125
Koctper 6esoctsiit 3YK (urons) {10} 6,57E-14 | 2,35E-19 | 8,56E-21 | 1,24E-11 | 1,02E-19 | 1E-25 | 2,32E-08 | 2E-17 | 2,99E-24
Koctper 6esocTiii 3YK (uronp) {11} 6,61E-07 | 0,017564 | 0,116095 | 4,38E-09 | 0,029532 | 0,142531 | 2,23E-12 | 0,000737 | 0,598217
Koctper 6e3octsiit 3YK (aBrycr) {12} 1,33E-10 | 2,81E-05 | 0,000519 | 7E-13 BE-05 | 0,576452 | 3,73E-16 | 4,14E-07 | 0,134285
Koctper 6esocTsiit C33 (mons) {13} 0,000705 | 6,99E-09 | 1,98E-10 | 0,023212 | 2,89E-09 | 3,98E-16 | 0,587089 | 6,25E-07 | 2,24E-14
Kocrpery 6e3octbiii C33 (urois) {14} 1,6E-05 | 6,9E-11 | 1,87E-12 | 0,001081 | 2,8E-11 | 4,46E-18 | 0,107006 | 7,27E-09 | 2,28E-16
Koctper 6e3octsiit C33 (aBrycr) {15} 0,00064 | 0,585804 | 0,770584 | 8,65E-06 | 0,736905 | 0,001227 | 6,94E-09 | 0,104706 | 0,018389
Koctpert 6e30cThiit MarucTpan (uioHp) {16} | 0,015491 | 543E-07 | 1,76E-08 | 0,212176 | 2,34E-07 | 3,53E-14 | 0,608034 | 3,59E-05 | 2,1E-12
Koctpern 6e30cThiit MarucTpamu (uronb) {17} | 0,210106 | 0,082971 | 0,011357 | 0,015262 | 0,052886 | 2,76E-07 | 6,1E-05 | 0,509853 | 1,14E-05
KocTperr 6e30cThiit MarucTpamu (aBryct){18} | 0,436884 | 0,000295 | 1,5E-05 | 0,661927 | 0,000144 | 5,15E-11 | 0,030069 | 0,008433 | 3E-09
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Oxonuanue Tadmunsl J1.7.

{10} {11} {12} {13} {14} {15} {16} {17} {18}

Cpennee 73,54333 | -11,2967 |-23,0733 | 40,52667 |46,78833| -,445000 | 34,41500 | 12,84000 | 24,63167
E>xa coopnast 3YK (utonn) {1} 6,57E-14 | 6,61E-07 |1,33E-10| 0,000705 | 1,6E-05 | 0,00064 0,015491 | 0,210106 | 0,436884
Exa coopnast 3VK (utonp) {2} 2,35E-19 | 0,017564 |2,81E-05| 6,99E-09 | 6,9E-11 | 0,585804 | 5,43E-07 | 0,082971 | 0,000295
E>xa coopnas 3YK (aBrycr) {3} 8,56E-21| 0,116095 |0,000519| 1,98E-10 |1,87E-12| 0,770584 | 1,76E-08 | 0,011357 1,5E-05
E>xa coopnas C33 (uronn) {4} 1,24E-11| 4,38E-09 7E-13 0,023212 |0,001081| 8,65E-06 | 0,212176 | 0,015262 | 0,661927
Exa coopnast C33 (utomn) {5} 1,02E-19 | 0,029532 6E-05 2,89E-09 | 2,8E-11 | 0,736905 | 2,34E-07 | 0,052886 | 0,000144
E>xa coopnas C33 (aBrycr) {6} 1E-25 0,142531 |0,576452| 3,98E-16 |4,46E-18| 0,001227 | 3,53E-14 2,76E-07 5,15E-11
E>ka cG0pHasi MarucTpaiu (MoHs) {7} 2,32E-08 | 2,23E-12 |3,73E-16| 0,587089 |0,107006| 6,94E-09 | 0,608034 | 6,1E-05 | 0,030069
E>xa cOopHast maructpanu (uwoinb) {8} 2E-17 | 0,000737 |4,14E-07 | 6,25E-07 |7,27E-09| 0,104706 | 3,59E-05 | 0,509853 | 0,008433
Eska cGopHast MarucTpain (asrycr) {9} 2,99E-24 | 0,598217 |0,134285| 2,24E-14 |2,28E-16| 0,018389 | 2,1E-12 | 1,14E-05 | 3E-09
Koctpen 6e3octhiit 3YK (utonn) {10} 2,07E-23 |1,44E-26| 2,18E-07 | 1,5E-05 | 2,69E-20 2,68E-09 3,12E-16 1,88E-12
Koctpen 6e3octriii 3YK (utonp) {11} 2,07E-23 0,044634| 2,15E-13 | 2,1E-15 | 0,063705 | 2,04E-11 7,84E-05 2,75E-08
Koctpen 6e3octrrit 3YK (aBrycr) {12} 1,44E-26 | 0,044634 3,86E-17 |4,61E-19| 0,000195 | 3,26E-15 | 2,78E-08 | 4,62E-12
Koctpen 6e3octoiit C33 (uronp) {13} 2,18E-07 | 2,15E-13 | 3,86E-17 0,280803| 6,91E-10 | 0,292394 8,2E-06 0,007356
Koctper 6e3octriit C33 (utonp) {14} 1,5E-05 2,1E-15 |4,61E-19| 0,280803 6,57E-12 | 0,035135 | 1,13E-07 | 0,000258
Koctpen 6e3octoiit C33 (aBryct) {15} 2,69E-20 | 0,063705 |0,000195| 6,91E-10 |6,57E-12 5,9E-08 0,02402 4,38E-05
Koctper 6e3octriii Maructpasu (ntoub) {16} | 2. 68E-09 | 2,04E-11 |3,26E-15| 0,292394 |0,035135| 5,9E-08 0,000361 0,093855
Koctpen 6e30cThiit Mmaructpanu (urone) {17} | 3,12E-16 | 7,84E-05 |2,78E-08| 8,2E-06 |1,13E-07| 0,02402 0,000361 0,044371
KocTtpen 6e3ocThiii Maructpainu (aBryct){18} | 1,88E-12 | 2,75E-08 |4,62E-12| 0,007356 |0,000258| 4,38E-05 | 0,093855 | 0,044371
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ITpunoxenne M

Tabauya M.1. Pe3ynbTaThl UCTIEPCHOHHOTO MHOTO()AKTOPHOTO aHAIN3a UHTCHCUBHOCTH
¢doTocuHTEe3a H3yYaeMbIX BUI0B TPaBSIHUCTHIX pacTeHuid B 2007 r.

df MS Df MS

®DakTopsl Effect Effect Error Error F p-level
1 1 57,5532 72 10,73862 5,359462 0,023464
2 2 55,40793 72 10,73862 5,15969 0,008052
3 3 45,29429 72 10,73862 4,217889 0,008343
4 2 98,96493 72 10,73862 9,215798 0,000273
12 2 8,503723 72 10,73862 0,791883 0,456896
13 3 5,110308 72 10,73862 0,475881 0,700054
14 2 32,35861 72 10,73862 3,013294 0,055365

24 4 25,69939 72 10,73862 2,393176 0,0584
34 6 19,5648 72 10,73862 1,821911 0,106793
124 4 23,42266 72 10,73862 2,181162 0,07964
134 6 8,306051 72 10,73862 0,773475 0,593314

[Mpumeuanus: ¢paktops! 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSIII.

Tabnuya M.2. Pesynbratel LSD — Tecta. BiimssHre BUIOBBIX 0COOEHHOCTEH HA WHTECHCHUBHOCTH
¢dotocunTesa B 2007 1.

i 2
cpenHee 9,806074 8,346074
Esxa coopnas {1} 0,023464
Koctpen 6e3octhrit {2} ‘ 0,023464

Tabauya M.3.  Pesynwtatel LSD — Tecta. BausiHue Mecta nmpou3pacTaHusi HA MHTEHCUBHOCTh
¢doTocuHTe3a H3yYaeMbIX BUI0B TPaBSHUCTHIX pacTeHuid B 2007 T.
3YK C33 Marucrtpanu
cpenHee 10,44831 8,033806 8,746111
3YK 0,002555 0,030737
C33 0,002555 0,359501
Marucrpanu 0,030737 0,359501

Tabnuya M.4. Pesynbratel LSD — tecta. BnusiHue cpoka BereTaninu Ha ”HTEHCUBHOCTh
($hOoTOCHHTE3a N3yYaeMBbIX BUJIOB TPABIHUCTHIX pacTteHuid B 2007 .

0] 2 3}
cpenHee 7,222667 10,41833 9,687222
Wrwons {1} 9,4E-05 0,003096
Urons {2} 9,4E-05 0,28551
Asrycr {3} 0,003096 0,28551
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[Tpunoxenue H

Tabauya H.1. Pe3ynbTaThl IUCTIEPCHOHHOTO MHOTO(GAKTOPHOTO aHAIHM3a BOAOYACPKUBAIOIIICH

CIOCOOHOCTH (ITOTEPH BOJIBI) M3Y9aeMbIX BHJIOB IPEBECHBIX PACTEHUN
Df MS Df MS
®DakTopsl Effect Effect Error Error F p-level
1 1 21,170 72 15,453 1,370 0,246
2 2 14,262 72 15,453 0,923 0,402
3 3 3,892 72 15,453 0,252 0,860
4 2 17,095 72 15,453 1,106 0,336
12 2 121,35 72 15,453 7,853 8,22E-04
13 3 11,436 72 15,453 0,740 0,532
14 2 14,340 72 15,453 0,928 0,400
24 4 7,487 72 15,453 0,484 0,747
34 6 38,024 72 15,453 2,461 0,032
124 4 23,789 72 15,453 1,539 0,200
134 6 15,785 72 15,453 1,022 0,418

[Tpumeuanus: pakropsl 1 — Bua, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSIII.

Tabauya H.2. Pesynbrarel LSD — tecta. Biusaue BUAOBBIX OCOOEHHOCTEH M MeCcTa
MPOU3pACTaHUsI Ha BOAOYACPKUBAIOIIYIO CITIOCOOHOCTh M3y4aeMbIX BUJIOB
JIPEBECHBIX PACTECHHI1

{1} {2} {3} {4} {5} | {6}

Cpennee 9,732 6,167 | 5,003 6,519 |8,161| 8,879
bepesa nosucnas (3YK) {1} 0,008 |[5,65E-04| 0,017 (0,234| 0,517
bepesa moucias (C33){2} 0,008 0,378 0,789 (0,132] 0,042
bepesa nmoBucnas (Maructpanu){3} 5,65E-04 | 0,378 0,251 10,018 0,004
Krnen sicenemuctaeiid (3YK){4} 0,017 0,789 | 0,251 0,214/ 0,076
Krnen sicenenuctabiii (C33) {5} 0,234 0,132 | 0,018 0,214 0,585
Kinen scenenuctabiii (Maructpanm){6} 0,517 0,042 | 0,004 0,076 0,585

155



[Tpunoxenue I1

Tabnuya I1.1.  Pe3ynbTaThl JUCTIEPCHOHHOTO MHOTO(AKTOPHOTO aHAIN3a BOJIOYICPKUBAIOIICH
CIOCOOHOCTH (TIOTEPH BOJIBI) M3yYa€MBbIX BUJIOB TPABSHUCTHIX PACTEHUHN
df MS Df MS

DakTOophI Effect Effect Error Error F p-level
1 1 38,772 72 89,782 0,432 0,513

2 2 128,307 72 89,782 1,429 0,246

3 3 340,374 72 89,782 3,791 0,014

4 2 204,868 72 89,782 2,282 0,109

12 2 175,275 72 89,782 1,952 0,149

13 3 162,643 72 89,782 1,812 0,153

14 2 539,756 72 89,782 6,012 0,004

24 4 148,393 72 89,782 1,653 0,170

34 6 132,170 72 89,782 1,472 0,200
124 4 47,364 72 89,782 0,528 0,716
134 6 45,433 72 89,782 0,506 0,802

[Mpumeuanus: dakropsl 1 — Bua, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSII.

Tabnuya I1.2. Pesynbrarer LSD — tecta. BnusiHue BUIOBBIX 0COOEHHOCTEW M CPOKA BETeTAIUH
Ha BOJIOYIEP’KUBAIOILYIO CIIOCOOHOCTh M3Y4aeMbIX BHJIOB TPABSIHUCTBIX PACTEHUI

{1} {2} {3} 4 | {5} {6}
cpenHee 15,768 15,819 26,630 [19,191(18,941|16,491
E>xa coopuas (Mronn) {1} 0,987 | 9,74E-04 | 0,282 0,318 | 0,820
Esxa cOopnas (Mronp) {2} 0,987 0,001 0,289 | 0,326 | 0,832
E>xa coopnas (ABryct) {3} 9,74E-04| 0,001 0,021 10,017 | 0,002
Koctpen 6e3octorii (Uonb) {4} 0,282 0,289 0,021 0,937 | 0,396
Koctperr 6e3octorit (Mronp) {5} 0,318 0,326 0,017 0,937 0,441
Koctpen 6e3octhrii (ABryct) {6} | 0,820 0,832 0,002 0,396 | 0,441
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IIpunoxenue P

Tabauya P.1. Pe3ynbTaThl JUCTIEPCHOHHOTO MHOTO(AKTOPHOTO aHAJIM3a HEPACTBOPUMOM
TBUICY IEPIKUBAOIIEH CTOCOOHOCTH M3yYaeMbIX BUIOB JPEBECHBIX PACTCHUN
df MS df MS
®dakTopsl Effect Effect Error Error F p-level
1 1 1522,56 24 22,95552 66,32654 2,3E-08
2 2 210,9702 24 22,95552 9,190391 0,001088
3 3 378,6231 24 22,95552 16,49377 4,96E-06
12 2 295,8939 24 22,95552 12,88988 0,000158
13 3 318,8903 24 22,95552 13,89166 1,86E-05

[Tpumeuanus: ¢aktopsl 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH).

Tabnuya P.2. Pesynbratel LSD — Tecta. BnusiHnue BUIOBBIX 0COOEHHOCTEH HA HEPACTBOPUMYIO
IIIEYASPKUBAIOLTYI0 CHOCOOHOCTh M3Y4YaeMbIX BUIOB JIPEBECHBIX PACTCHUMN

{8 {2}
Cpennee 17,11889 4,112222
bepesa moBucnas{l} 2,3E-08
KneH siceHenuCTHBIN {2} ‘ 2,3E-08

Tabauya P.3. Pesynbrathl LSD — Tecta. Bausiaue mecra mpouspacTaHus Ha HEPACTBOPUMYIO
IBUICYACPKUBAIOLTYIO CIOCOOHOCTh M3Y4YaeMbIX BUJIOB PACTCHUI

3YK C33 Maructpanu
Cpennee 15,24000 9,545000 7,061666
3YK 0,007649 0,000333
C33 0,007649 0,2164
Maructpanu 0,000333 0,2164

Tabnuya P.4. Pesynbratel LSD — Tecta. BiusiHue BUIOBBIX 0COOCHHOCTEH U CpOKa BETETALUU
Ha HEPacTBOPUMYIO MbUICYJEPKHUBAIONIYIO CHOCOOHOCTh M3yYaeMbIX BUI0B
TPaBSHUCTBIX PACTCHUU

{1} {2} {3} {4} {5} {6}

Cpennee 27,46333| 13,53333 | 10,36000 |3,016667/5,556667|3,763333
bepesa nosucnas (3YK) {1} 3,8E-05 2,18E-06 |5,18E-09|3,77E-08|9,18E-09
bepesa mosucnas (C33) {2} 3,8E-05 0,262614 |0,000868/0,008168/0,001702
bepesa nmoBucnas (maructpanu) {3} 2,18E-06| 0,262614 0,013872(0,095308(0,025341
Kren sicenenuctabiii (3YK) {4} 5,18E-09| 0,000868 | 0,013872 0,367636(0,789525
Kinen scenenuctnebiii (C33) {5} 3,77E-08/ 0,008168 | 0,095308 [0,367636 0,522944
Kren sicenenuctHbid (Maructpanu) {6} |9,18E-09) 0,001702 | 0,025341 [0,7895250,522944

Tabnuya P.5. Pe3ynbTaThl AMCIIEPCUOHHOTO MHOTO()AKTOPHOTO aHAJIN3a PACTBOPUMOM
IbLICY AP KUBAOLIEH CIOCOOHOCTH M3Y4YaeMbIX BUIOB JIPEBECHBIX PACTEHUMN
Df MS df MS
DakTophI Effect Effect Error Error F p-level
1 1 6107,162 24 380,017 16,07076 0,000515
2 2 1098,329 24 380,017 2,89021 0,075052
3 3 3382,09 24 380,017 8,899839 0,000383
12 2 5160,01 24 380,017 13,57837 0,000114
13 3 2398,586 24 380,017 6,311785 0,002607

[Tpumeuanus: paxropsl 1 — BU, 2 — 30Ha, 3 — MyHKT (BJIOKEH).
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Tabauya P.6. Pesynbtatel LSD — Tecta. Bausiaue BU0BbIX 0COOCHHOCTEH HA PACTBOPUMYIO
IBIICY ISP KUBAIOLTYI0 CIOCOOHOCTh M3Y4YaeMbIX BHJIOB JIPEBECHBIX PACTCHUH

{1} {2}
Cpennee 46,33500 20,28555
bepesa noBucnas{l} 0,000515
Knen siceHenucTHBIN {2} ‘ 0,000515

Tabauya P.7. PesynwbtaThl LSD — Tecta. BausiHue BUIOBBIX 0COOCHHOCTEH 1 CpOKa BEreTarluu
Ha PacTBOPUMYIO TBLICY IEPKUBAIOIIYI0 CIIOCOOHOCTH H3y4aeMBbIX
BHJIOB TPaBSHHUCTHIX PACTCHUM

{1} {2} {3} {4} {5} {6}

Cpennee 72,84167| 25,36667 | 40,79667 [10,9333344,735005,188334
bepesa moBucnas (3YK) {1} 0,000303 | 0,008895 |1,18E-05/0,019773/3,32E-06
bepesa nosucnas (C33) {2} 0,000303 0,183072 |0,2119490,098141/0,085611
bepesa nmoBucnas (maructpanu) {3} 0,008895 0,183072 0,01391300,7294490,004192
Knen scenenuctaoiit (3YK) {4} 1,18E-05| 0,211949 | 0,013913 0,006157/0,614403
Kien sicenenuctabiii (C33) {5} 0,019773 0,098141 | 0,729449 |0,006157 0,001781
Kien sicenenuctHbid (Maructpanu) {6} |3,32E-06| 0,085611 | 0,004192 [0,6144030,001781
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[Ipunoxenue C

Tabauya C.1.  Pe3ynpTaThl IUCIIEPCHOHHOTO MHOTO(AKTOPHOTO aHAIN3a HEPACTBOPUMOM
MBLICY IEPIKUBAIOIICH CTOCOOHOCTH M3y4aeMBbIX BUAOB TPABSIHUCTHIX PACTCHHIA
df MS df MS

dakTopsl Effect Effect Error Error F p-level
1 1 541,9584 24 54,949 9,862935 0,004434
2 2 646,3666 24 54,949 11,76303 0,000275
3 3 328,4318 24 54,949 5,97703 0,003418
12 2 161,3869 24 54,949 2,937031 0,072278
13 3 59,49456 24 54,949 1,082723 0,375257

[Tpumeuanus: ¢aktopsl 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH).

Tabnuya C.2.  Pesynbratsl LSD — Tecta. BausiHue BUIOBBIX OCOOCHHOCTEH Ha HEPACTBOPUMYIO
IBIICYAEPKUBAIOLIYIO0 CIOCOOHOCTh M3y4aeMbIX BUIOB TPABSIHUCTHIX PACTCHUH

{1} {2}
Cpennee 29,23278 21,47278
E>xa cOopHasi{1} 0,004434
Koctper 6e30cThiii{2} \ 0,004434

Tabauya C.3. Pesynprarel LSD — tecta. Biussaue Mmecta mpouspactanus Ha HEPaCTBOPUMYIO
MBUICY IEPKUBAIOIYI0 CHOCOOHOCTh H3y4aeMbIX BUIOB PACTCHUN

3YK C33 Maructpanu
Cpennee 31,65500 27,10833 17,29500
3VK 0,146036 7,94E-05
C33 0,146036 0,003463
Maructpanu 7,94E-05 0,003463

Tabruya C.4. Pe3ynbTaThl JUCIIEPCHOHHOTO MHOTO(AKTOPHOTO aHAIN3a PACTBOPUMON
IbUICYACP)KUBAIOLIEH CIOCOOHOCTH M3YYaeMbIX BUJIOB TPaBSIHUCTBIX PACTEHUMN

df MS df MS
dakTopsl Effect Effect Error Error F p-level
1 1 20944,36 24 4284,153 | 4,888798 0,036807
2 2 2270,321 24 4284,153 0,529935 0,595373
3 3 11528,79 24 4284,153 | 2,691032 0,068834
12 2 6905,864 24 4284,153 1,611956 0,220358
13 3 4742,522 24 4284,153 1,106992 0,365652

[Ipumeuanue: ¢paktopsl 1 — Bu, 2 — 30HA, 3 — MyHKT (BJIOXKEH).

Tabnuya C.5. Pesynbrarel LSD — tecta. BnusiHue BUOBBIX 0COOCHHOCTEN Ha pacTBOPUMYIO
NbLIEY IEP>KUBAIOIILYIO CIOCOOHOCTh M3Y4YaeMbIX BUJOB TPaBSIHUCTBIX PACTEHHIM

{13 {2}
Cpennee 134,4139 182,6544
Exa coopnasi{l} 0,036807
Koctperr 6e30CThIi {2} 0,036807
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IIpunoxenue T

Tabauya T.1. Pe3ynbraThl AUCTIEPCHOHHOTO MHOTO()AKTOPHOTO aHANIM3a IJTMHBI modera
M3y9aeMbIX BUJIOB TPABSHUCTBIX PACTEHUN
df MS df MS

®DakTopsl Effect Effect Error Error F p-level
1 1 2578,973 168 260,723 9,89162 0,001964
2 2 3611,653 168 260,723 13,85245 2,7E-06
3 3 2634,858 168 260,723 10,10597 3,71E-06
12 2 221,4377 168 260,723 0,849321 0,429533
13 3 118,3839 168 260,723 0,45406 0,714769

[Tpumeuanus: ¢aktopsl 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH).

Tabnuya T.2. Pesynbrathl LSD — Tecta. BiausiHue BUoBBIX 0OCOOCHHOCTEH Ha JUIMHY nobera
M3y4aeMbIX BUJOB TPABIHUCTHIX PACTCHUI

{1} {2}
Cpennee 103,8074 111,3778
E>xa cOopHasi{1} 0,001964
Koctper 6e30cThiii{2} \ 0,001964

Tabauya T.3. Pesynpratel LSD — Tecta. BnusHue Mecta npouspactaHus Ha JUIMHY TTodera

HN3Yy4aCMbIX BUIOB paCTeHI/Iﬁ

3YK C33 Marucrtpanu
cpenHee 114,2500 99,07222 109,4556
3YK 7,28E-07 0,105753
C33 7,28E-07 0,000551
Maructpanu 0,105753 0,000551
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[Ipunoxenune ¥

Tabauya V.1. Pe3ynbTaThl JUCTIEPCHOHHOTO MHOTO(AKTOPHOTO aHaJM3a GePTHIIBHOCTH
IIBUIBLIEBBIX 36PEH U3YyYaEMBIX BUIOB TPABSIHUCTHIX pacTeHui B 2006 T.

df MS df MS
®DakTopsl Effect Effect Error Error F p-level
1 1 3127,15 36 85,81682 36,43982 6,21E-07
2 2 2423,078 36 85,81682 28,23547 4,22E-08
3 3 73,07388 36 85,81682 0,85151 0,474992
12 2 1487,701 36 85,81682 17,33578 5,33E-06
13 3 67,41448 36 85,81682 0,785563 0,509857

[Ipumeuanus: ¢paktops! 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSIIL.

Tabnuya V.2. Pesynbratel LSD — Ttecta. BausiHue BUAOBBIX ocoOeHHOCTEH Ha (DepTUIBHOCTD
NBUTBLEBBIX 3epeH B 2006 T.

{1} {2}
cpenHee 56.10164 72.42300
Esxxa coopnas {1} 5,06E-07
Koctpern 6e3ocThiii {2} \ 5,06E-07

Tabauya V.3. Pesynbratel LSD — Tecta. Bnustaue mecta npouspactanust Ha GepTHIBHOCTh
IIBUIBLIEBBIX 36PEH U3YyYaEMBIX BUIOB TPABSIHUCTHIX pacTeHui B 2006 T.

3YK C33 Marucrpanu

cpenHee 77.77812 53.22383 61.78500
3YK 7,4E-09 2,15E-05
C33 7,4E-09 0,012986
Maructpanu 2,15E-05 0,012986
Tabauya V.4. Pesympratei LSD — Tecta. BimsiHMe BHIOBBIX OCOOCHHOCTEH H MecTa

mpou3pacTaHusi Ha (QEPTUIBHOCTh MBUIBIEBBIX 3€pEH HU3y4aeMbIX BHJIOB

TpaBsIHUCTHIX pacTeHuid B 2006 1.

{1} {2} {3} {4} {5} {6}

Cpennee 79.26125|35.10367| 53.94000 | 76.29500 |71.34400/69.63000
Exxa coopnas (3YK) {1} 2,19E-11| 3,59E-06 | 0,525968 |0,096004|0,044769
Exa coopnas (C33) {2} 2,19E-11 0,000248 | 1,29E-10 |2,81E-09|8,41E-09
E>xa cOoopnas (maructpamm) {3} 3,59E-06|0,000248 2,55E-05 |0,000608/0,001721
Koctpen 6e3octoiit (3YK) {4} 0,525968|1,29E-10| 2,55E-05 0,29223 |0,158805
Koctpern 6e3octeiii (C33) {5} 0,096004|2,81E-09| 0,000608 | 0,29223 0,713517
Koctpern 6e3octhiii (Maructpanu) {6} |0,044769|8,41E-09| 0,001721 | 0,158805 |0,713517

Tabnuya V.5. Pe3ynpTaThl IUCIEPCHOHHOTO MHOTO(AaKTOPHOTO aHaIu3a (PepTHILHOCTH
MBUTBIEBBIX 3€PEH M3YYaeMbIX BUJOB TPaBIHUCTHIX pacTeHuil B 2007 r.

df MS df MS
DakTophl Effect Effect Error Error F p-level
1 1 178,9772 36 87,7203 2,040317 0,161797
2 2 1680,624 36 87,7203 19,1589 2,16E-06
3 3 795,9354 36 87,7203 9,07356 0,000131
12 2 294,0899 36 87,7203 3,352587 0,046216
13 3 767,2461 36 87,7203 8,746506 0,000172

[Tpumeuanus: pakropsl 1 — Bua, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — MECSII.
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Tabauya V.6. Pesynbratel LSD — Tecta. Bnustaue mecta npouspactanust Ha GepTHIBHOCTh
IIBUIBLIEBBIX 36PEH U3YyYaEMBIX BUIOB TPABSIHUCTHIX pacTeHuid B 2007 T.

3YK C33 Marucrtpanu

Cpennee 81,93375 69,47283 61,60062
3YK 0,000598 4,51E-07
C33 0,000598 0,022872
Marucrpanu 4,51E-07 0,022872
Tabnuya V.7. Pesynprarer LSD — Tecta. BnusHHMEe BHIOBBIX OCOOCHHOCTEH U MecTa

mpouspacTaHusi Ha (EpTUIBHOCTh TMBUIBLEBBIX 3€pEeH H3ydaeMbIX BUJIOB

TpaBsIHUCTBIX pacTeHui B 2007 r.

{1} {2} {3} {4} {5} {6}

Cpennee 77,53000[72,57900(57,04125 86,33750 [66,36667|66,16000
Exa coopnas (3YK) {1} 0,297446| 0,297446| 9,95E-05/0,068114| 0,022529
E>xa coopnas (C33) {2} 0,297446 0,002082] 0,005732/0,193001| 0,17895
Esxa cOoopnast (maructpanu) {3} 9,95E-050,002082 3,17E-07|0,054072 0,059342
Koctper 6e3ocTsiii (3YK) {4} 0,068114]0,005732  3,17E-07 0,000138| 0,000121
Koctpen 6e3octoiii (C33) {5} 0,0225290,193001| 0,054072/ 0,000138, 0,965043
Koctpen 6e30cThlii (Maructpamu) {6} [0,020311 0,17895 0,059342 0,000121/0,965043
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[Ipunoxenue @

Tabauya @.1. Pe3ynpTaThl TUCTIEPCHOHHOTO MHOTO(AKTOPHOTO aHAIN3a COICPIKAHHUS a30Ta
B CTPYKTYPHBIX YaCTAX PACTEHHUI U3yYaE€MbIX BHUJIOB IPEBECHBIX PACTECHUM

df MS df MS 95% noBepuUTEIbHBIN
dakTopsl Effect | Effect | Error | Error F p-level HHTEPBaJ ISl CPeI-
Hero 3HaueHus ()
1 5 | 31,066 | 216 | 0,482 | 64,476 <10 0,56
2 2 6,860 216 | 0,482 | 14,237 1,56E-06 0,79
3 3 1,162 216 | 0,482 | 2,412 0,068 0,79
4 2 22,885 | 216 | 0,482 | 47,496 8,02E-18 0,79
5 1 11,291 | 216 | 0,482 | 23,433 2,46E-06 0,96
12 10 5,529 216 | 0,482 | 11,474 1E-15 0,32
13 15 0,994 216 | 0,482 | 2,062 0,013 0,32
14 10 1,182 216 | 0,482 | 2,453 0,009 0,32
24 4 0,680 216 | 0,482 | 1412 0,231 0,45
34 6 0,385 216 | 0,482 | 0,800 0,571 0,45
15 5 1,277 216 | 0,482 | 2,650 0,024 0,39
25 2 5,682 216 | 0,482 | 11,792 1,38E-05 0,56
35 3 0,169 216 | 0,482 | 0,351 0,789 0,56
45 2 9,081 216 | 0,482 | 18,847 2,85E-08 0,56
124 20 1,508 216 | 0,482 | 3,130 1,92E-05 0,19
134 30 0,257 216 | 0,482 | 0,533 0,979 0,19
125 10 1,336 216 | 0,482 | 2,772 0,003 0,23
135 15 0,633 216 | 0,482 | 1,313 0,196 0,23
145 10 0,687 216 | 0,482 | 1,425 0,171 0,23
245 4 0,370 216 | 0,482 | 0,767 0,548 0,32
345 6 0,320 216 | 0,482 | 0,665 0,678 0,32
1245 20 0,260 216 | 0,482 | 0,539 0,948 0,13
1345 30 0,176 216 | 0,482 | 0,366 0,999 0,13

[Mpumeuanus: ¢paktops! 1 — Bum, 2 — 30HA, 3 — MyHKT (BJIOXKEH), 4 — CPOK BETETAIHH,
5 — nucroBas u crebsieBas 4acTh rnoodera.

Tabauya @.2. PesynpraTel LSD — Tecta. BausiHue BUIOBBIX 0COOCHHOCTEH Ha COIEpIKAHNE
a30Ta B CTPYKTYPHBIX YaCTAX PACTCHUM M3y4aeMbIX BUIOB JIPEBECHBIX PACTCHUN

{1} {2} {3} {4} {5} {6}

Cpenmee 1,577 1,988 1,382 2,421 1,338 | 2,998
Bepesa mosucmas {1} 4,73E-04 | 0,094 |5,66E-12| 0,040 [1,22E-26
Kien sicenenuctHbii {2} 4,73E-04 3,92E-07| 2,33E-04 | 5,86E-08 | 7E-16
JTnra MenKoImcTHas {3} 0,094 | 3,92E-07 1,38E-16 | 0,700 | <10
Tonons 6anp3amuueckuii {4} |5,66E-12| 2,33E-04 | 1,38E-16 1,05E-17 |1,26E-06
PsiobnHa 0ObIKHOBEHHAs {5} 0,040 | 5,86E-08 | 0,700 | 1,05E-17 <10
Kaparana npesoBuHas {6} |1,22E-26| 7E-16 | <10°° | 1,26E-06| <10
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Tabauya @.3.

Pesynbrarel LSD — Tecra. BausiHue ycnosuii Mecta npou3pacTaHus

Ha COJEp KAHME a30Ta B CTPYKTYPHBIX YaCTSAX PACTCHUN N3y4aeMbIX BUJIOB
JIPEBECHBIX paCTEHUN

{1 2 3}
Cpennee 2,190 1,762 1,900
3VK {1} 4,06E-07 4,83E-04
C33 {2} 4,06E-07 0,094
Marucrtpanu {3} 4,83E-04 0,094

Tabnuya @.4. Pesynbrarel LSD — Tecta. BnusiHue CTpyKTYpHBIX 4acTel Ha coepikaHue a30Ta
M3y4aeMbIX BUJIOB JPEBECHBIX PACTEHHUM
{1 2}
cpenHee 2,112 1,789
Jlucr {1} 2,46E-06
[oGer {2} \ 2,46E-06

Tabnuya @.5. Pesynbratsl LSD — Tecta. BiusHue ycnoBuil Mecta npou3pacTaHusi U CTPYKTYPHOM
YaCTU PAaCTEHUs Ha COJIEpKaHHUE a30Ta y U3y4aeMbIX BUJIOB JPEBECHBIX PACTEHUI

{1} {2} {3} {4} {5} {6}

cpenHee 2,124 2,256 2,062 1,462 2,151 1,649
3VK (muct) {1} 0,255 0,594 |3,58E-08| 0,814 |5,69E-05
3VK (crebens) {2} 0,255 0,095 |7,26E-11| 0,366 |3,67E-07
C33 (ucr) {3} 0,594 0,095 5,01E-07| 0,442 |4,36E-04
C33 (cTebenn) {4} 3,58E-08|7,26E-11 | 5,01E-07 1,06E-08| 0,109
Maructpaym (Jiucr) {5} 0,814 0,366 0,442 | 1,06E-08 2,17E-05
Maructpanu (crebenn) {6} |5,69E-05|3,67E-07 | 4,36E-04 | 0,109 |2,17E-05

Tabauya @.6. PesynawbraThl LSD — Tecta. BausiHue nepuoia BereTayy U CTPYKTYPHOM YacTu
pacTeHus Ha COAepKaHUe a30Ta y U3y4aeMbIX BUJOB JIPEBECHBIX PACTCHUIM

{1} {2} {3} {4} {5} {6}

cpenHee 2,714 1,924 2,200 1,811 1,423 1,631

1 cpok (mmuct) {1} 8,74E-11|1,46E-05|2,65E-13|4,07E-23|1,12E-17
1 cpok (cTebenn) {2} 8,74E-11 0,018 0,332 |2,28E-05| 0,012
2 cpok (mmuct) {3} 1,46E-05| 0,018 9,17E-04| 1,6E-10 |1,74E-06
2 cpok (crebenn) {4} 2,65E-13| 0,332 |9,17E-04 9,28E-04| 0,121

3 cpok (iucr) {5} 4,07E-23|2,28E-05| 1,6E-10 |9,28E-04 0,073
3 cpok (crebenn) {6} 1,12E-17| 0,012 |1,74E-06| 0,121 0,073

Tabnuya @.7. Pesynpratel LSD — Tecta. BimsiHue cpoka Bererayy Ha co/iepiKaHue a30Ta
B CTPYKTYPHBIX YacTsIX pacTeHUH M3yyaeMbIX BUIOB JAPEBECHbBIX PACTCHUN

1} {2} {3}
cpenHee 2,319 2,006 1,527
[TepBsrii cpok {1} 1,72E-04 1,26E-18
Bropoii cpoxk {2} 1,72E-04 1,79E-08
Tperuii cpoxk {3} 1,26E-18 1,79E-08
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Tabauya @.8. Pesynbratel LSD — TecTa. Biusiaue BUI0BBIX 0COOCHHOCTEHN U TIEPHO/Ia BETETAIlMU Ha COJIEpKaHUE a30Ta U3y4aeMbIX BUIOB

JPEBECHBIX paCTEHUN

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpennee 1,960 1,649 1,122 2,207 2,044 1,713 1,608 1,320 1,219
bepesa mosucinas (1 cpok) {1} 0,121 4,17E-05| 0,220 0,678 0,218 0,080 0,002 |2,74E-04
bepesa mosucinas (2 cpok) {2} 0,121 0,009 0,006 0,050 0,749 0,837 0,102 0,033
bepesa mosucias (3 cpok) {3} 4,17E-05 0,009 1,65E-07 | 7,21E-06 0,004 0,016 0,324 0,628
Knen sicenenuctabii (1 cpok) {4} 0,220 0,006 1,65E-07 0,417 0,014 0,003 | 1,53E-05|1,65E-06
Kien sicenenuctabiid (2 cpok) {5} 0,678 0,050 7,21E-06| 0,417 0,100 0,031 |3,78E-04 |5,51E-05
Kren sicenenuctHbii (3 cpok) {6} 0,218 0,749 0,004 0,014 0,100 0,599 0,051 0,014
Jluna menkonuctHas (1 cpok) {7} 0,080 0,837 0,016 0,003 0,031 0,600 0,153 0,054
Jlnna menkonuctHas (2 cpok) {8} 0,002 0,102 0,324 1,53E-05 | 3,78E-04 0,051 0,153 0,615
Jluna menkonuctHas (3 cpok) {9} 2,74E-04 0,033 0,629 1,65E-06 | 5,51E-05 0,014 0,054 0,615

Tomonb 6anp3amuueckuii (1 cpox) {10} | 9,85E-09 | 1,44E-12 [4,85E-20| 3,93E-06 | 8,33E-08 | 9,8E-12 | 4,1E-13 |4,05E-17 | 1,36E-18
Tomnonk Ganp3amuueckwii (2 cpok) {11} 0,006 2,54E-05 | 4,7E-11 0,130 0,021 9,26E-05|1,06E-05| 1,1E-08 | 7,3E-10
Tomonk 6anp3amudecknid (3 cpok) {12} 0,070 0,790 0,019 0,003 0,026 0,558 0,952 0,171 0,062
Ps6una oObikHOBeHHas (1 cpok) {13} 0,104 0,940 0,011 0,005 0,042 0,693 0,896 0,119 0,040
Ps0una oObikHOBeHHas (2 cpok) {14} 0,036 0,578 0,040 | 9,82E-04 0,012 0,381 0,726 0,280 0,114
Psibuna oObikHOBeHHAs (3 cpok) {15} 7,12E-08 | 7,86E-05 0,164 | 9,53E-11 | 8,36E-09 |2,14E-05|1,75E-04| 0,018 0,061
Kaparana gpeBoBuinas (1 cpok) {16} 4,94E-11 3,56E-15 | 5,7E-23 | 3,99E-08 | 5,22E-10 |2,75E-14|9,38E-16|5,93E-20 | 1,76E-21
Kaparana npesoBunast (2 cpok) {17} 8,99E-07 | 2,89E-10 |235E-17| 1,68E-04 | 5,95E-06 | 1,7E-09 |8,98E-11| 1,5E-14 |5,83E-16
Kaparana npeBoBunnas (3 cpok) {18} 4,77E-04 | 7,32E-07 [3,99E-13| 0,021 0,002 3,2E-06 |2,73E-07 | 1,39E-10 | 7,47E-12
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Oxonuanue Ta0mumer O.8

{10} iy {12} {13} {14} {15} {16} 07 {18}
Cpennee 3,156 2,511 1,595 1,634 1,537 0,842 3,348 2,974 2,671
bepesa nosucnas (1 cpok) {1} 9,85E-09 0,006 0,070 0,104 0,036 | 7,12E-08 | 4,94E-11 | 8,99E-07 | 4,77E-04
bepesa mosucias (2 cpok) {2} 1,44E-12 | 2,54E-05| 0,790 0,940 0,578 | 7,86E-05 | 3,56E-15 | 2,89E-10 | 7,32E-07
bepesa nosucnas (3 cpok) {3} 4,85E-20 | 4,7E-11 0,019 0,011 0,040 0,164 5,7E-23 | 2,35E-17 | 3,99E-13
Knen sicenenuctabiid (1 cpok) {4} 3,93E-06 0,130 0,003 0,005 9,82E-04 | 9,53E-11 | 3,99E-08 | 1,68E-04 | 0,021
Kren sicenenucTtHbid (2 cpok) {5} 8,33E-08 0,021 0,026 0,042 0,012 | 836E-09 | 5,22E-10 | 5,95E-06 | 0,002
Kren sicenenuctHbii (3 cpok) {6} 9,8E-12 | 9,26E-05 | 0,558 0,693 0,381 | 2,14E-05| 2,75E-14 | 1,7E-09 | 3,2E-06
Jluna menkommctHas (1 cpok) {7} 4,1E-13 | 1,06E-05| 0,952 0,896 0,726 | 1,75E-04 | 9,38E-16 | 8,98E-11 | 2,73E-07
Jluna menkonuctHas (2 cpok) {8} 4,05E-17 | 1,1E-08 0,171 0,119 0,280 0,018 5,93E-20 | 1,5E-14 | 1,39E-10
Jluna menkomuctHas (3 cpok) {9} 1,36E-18 | 7,3E-10 0,062 0,040 0,114 0,061 1,76E-21 | 5,83E-16 | 7,47E-12
Tomnonpk Ganp3amuueckwii (1 cpok) {10} 0,002 | 2,82E-13 | 9,13E-13 | 4,6E-14 | 2,47E-24 | 0,338835 0,366 0,016
Tomonk 6anp3amudecknid (2 cpok) {11} 0,002 8,18E-06 | 1,86E-05 | 2,24E-06 | 9,31E-15| 4,31E-05 0,022 0,426
Tomnons 6anp3amuuecknii (3 cpok) {12} | 2,82E-13 | §,18E-06 0,848 0,771 2,19E-04 | 6,32E-16 | 6,35E-11 | 2,04E-07
Ps0una o6sikHOBeHHas (1 cpok) {13} 9,13E-13 | 1,86E-05 0,848 0,630 1,05E-04 | 2,2E-15 | 1,89E-10 | 5,13E-07
Psibuna oObikHOBeHHAs (2 cpok) {14} 4,6E-14 | 2,24E-06 | 0,771 0,630 6,32E-04 | 9,29E-17 | 1,16E-11 | 4,78E-08
Ps0Ouna oObikHOBeHHas (3 cpok) {15} 2,47E-24 | 9,31E-15| 2,19E-04 | 1,05E-04 | 6,32E-04 2,36E-27 | 1,57E-21 | 5,06E-17
Kaparana npeBoBunnas (1 cpok) {16} 0,339 4,31E-05 | 6,32E-16 | 2,2E-15 | 9,29E-17 | 2,36E-27 0,064 | 8,69E-04
Kaparana npeBoBunHas (2 cpok) {17} 0,366 0,022 | 6,35E-11 | 1,89E-10 | 1,16E-11 | 1,57E-21 0,064 0,132
Kaparana npeBoBuinHas (3 cpok) {18} 0,016 0,426 | 2,04E-07 | 5,13E-07 | 4,78E-08 | 5,06E-17 | 8,69E-04 0,132
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Tabauya @.9. PesynabraThl LSD — Tecta. BausiHue BUI0BBIX 0COOCHHOCTEH M YCIIOBUN MeCTa IMPOM3pacTaHus Ha CoJIepKaHUE a30Ta
HN3Yy4aCMbIX BUAOB JPCBCCHBIX paCTeHI/Iﬁ

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpennee 1,479 1,768 1,486 2,122 1,846 1,996 1,256 1,356 1,534
bepesa oucias (3YK) {1} 0,150 0,977 0,002 0,068 0,011 0,268 0,542 0,782
bepesa nosucnas (C33) {2} 0,150 0,159 0,079 0,698 0,257 0,011 0,041 0,245
bepesa nosucnas (Maructpaim) {3} 0,977 0,159 0,002 0,073 0,011 0,256 0,523 0,805
Knen sicenenuctabiii (3YK) {4} 0,002 0,079 0,002 0,170 0,531 |2,39E-05|1,75E-04| 0,004
Knen sicenenuctabiid (C33) {5} 0,068 0,698 0,073 0,170 0,455 0,004 0,015 0,121
Knen sicenenuctHbii (Maructpanu) {6} 0,011 0,257 0,011 0,531 0,455 2,83E-04| 0,002 0,022
JIuna menkonmuctHas (3YK) {7} 0,268 0,011 0,256 | 2,39E-05| 0,004 |2,83E-04 0,618 0,167
Ulnna menkommctHas (C33) {8} 0,542 0,041 0,523 | 1,75E-04 | 0,015 0,002 0,618 0,376
Jluna menkonuctHas (Maructpanu) {9} 0,782 0,245 0,805 0,004 0,121 0,022 0,167 0,376

Tomonbk 6anp3amuueckuii (3YK) {10} 5,62E-23 | 1,34E-18 |6,91E-23| 1,39E-13 | 1,86E-17 | 2,58E-15|1,88E-26|7,01E-25|4,01E-22
Tomnonb Ganp3amuuecknii (C33) {11} 0,893 0,192 0,916 0,002 0,091 0,015 0,214 0,456 0,888
Tomonb 6anp3amudeckuii (Maructpaym) {12} 0,005 0,158 0,005 0,727 0,306 0,781 | 9,8E-05 |6,27E-04| 0,011
Ps6una oosikHOBeHHas (3YK) {13} 0,424 0,026 0,408 8,4E-05 0,009 |8,57E-04| 0,757 0,850 0,283
Psionna oopikHOBeHHAs (C33) {14} 0,270 0,012 0,258 | 2,43E-05| 0,004 |2,87E-04| 0,997 0,621 0,168
Psiobuna oopikHOBeHHas (Maructpanu) {15} 0,837 0,101 0,814 | 7,64E-04 | 0,043 0,006 0,367 0,686 0,630
Kaparana npeBoBugnas (3YK) {16} 2,6E-16 | 2,38E-12 |3,15E-16 | 4,49E-08 | 2,39E-11 | 1,64E-09 | 1,45E-19|4,39E-18|1,59E-15
Kaparana npesoBuanas (C33) {17} 1,05E-10| 2,23E-07 | 1,24E-10| 4,17E-04 | 1,42E-06 | 3,7E-05 |1,37E-13|2,91E-12|4,99E-10
Kaparana npeBoBunast (Maructpamm) {18} 2,14E-11| 5,72E-08 |2,54E-11| 1,5E-04 | 3,89E-07 | 1,17E-05 |2,45E-14|5,49E-13|1,06E-10
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Oxonuanue Tadmume O.9

{10} {11} {12} {13} {14} {15} {16} {17} {18}
Cpennee 3,705 1,506 2,052 1,318 1,257 1,438 3,258 2,840 2,895
bepesa nosucnas (3YK) {1} 5,62E-23 | 0,893 0,005 0,424 0,270 0,837 | 2,6E-16 | 1,05E-10 | 2,14E-11
bepesa nopucnas (C33) {2} 1,34E-18 | 0,192 0,158 0,026 0,012 0,101 | 2,38E-12 | 2,23E-07 | 5,72E-08
bepesa nosucnas (Maructpanun) {3} 6,91E-23 | 0,916 0,005 0,408 0,258 0,814 | 3,15E-16 | 1,24E-10 | 2,54E-11
Kinen sicenenuctnsbiii (3YK) {4} 1,39E-13 | 0,002 0,727 8,4E-05 | 2,43E-05 |7,64E-04| 4,49E-08 | 4,17E-04 | 1,5E-04
Kren siceaenuctabiii (C33) {5} 1,86E-17 | 0,091 0,306 0,009 0,004 0,043 | 2,39E-11 | 1,42E-06 | 3,89E-07
Knen sicenenuctHblit (Maructpanmn) {6} 2,58E-15| 0,015 0,781 8,57E-04 | 2,87E-04 | 0,006 | 1,64E-09 | 3,7E-05 | 1,17E-05
Uluna menkomuctHas (3YK) {7} 1,88E-26 | 0,214 | 9,8E-05 0,757 0,997 0,367 | 1,45E-19 | 1,37E-13 | 2,45E-14
Jluna menkomuctHas (C33) {8} 7,01E-25 | 0,456 | 6,27E-04 | 0,850 0,621 0,686 | 4,39E-18 | 2,91E-12 | 5,49E-13
Jluna menkonuctHas (Maructpanu) {9} 4,01E-22 | 0,888 0,011 0,283 0,168 0,630 | 1,59E-15 | 4,99E-10 | 1,06E-10
Tomonbk 6anp3amuaecknii (3YK) {10} 1,47E-22| 1,54E-14 | 1,78E-25 | 1,94E-26 (1,29E-23| 0,027 | 2,41E-05 | 7,36E-05
Tonons 6anp3amuueckuii (C33) {11} 1,47E-22 0,007 0,351 0,216 0,733 | 6,32E-16 | 2,26E-10 | 4,7E-11
Tonone 6anpzamuueckuii (Maructpaim){12} | 1,54E-14 | 0,007 3,17E-04 | 9,96E-05 | 0,002 | 7,33E-09 | 1,13E-04 | 3,77E-05
Ps6una oosikHOBeHHas (3YK) {13} 1,78E-25 | 0,350 | 3,17E-04 0,760 0,553 | 1,21E-18 | 9,25E-13 | 1,71E-13
Psiouna oosikHOBeHHas (C33) {14} 1,94E-26 | 0,216 | 9,96E-05 | 0,760 0,369 | 1,49E-19 | 1,41E-13 | 2,51E-14
Ps6una oObikHOBeHHas (Maructpanu) {15} 1,29E-23 | 0,733 0,002 0,553 0,369 6,67E-17 | 3,2E-11 | 6,36E-12
Kaparana apeBoBugnas (3YK) {16} 0,027 |6,32E-16| 7,33E-09 | 1,21E-18 | 1,49E-19 [6,67E-17 0,038 0,071
Kaparana npesosuanas (C33) {17} 2,41E-05 |2,26E-10| 1,13E-04 | 9,25E-13 | 1,41E-13 |3,2E-11| 0,038 0,784
Kaparana apeBoBuanas (Maructpanu) {18} 7,36E-05 | 4,7E-11 | 3,77E-05 | 1,71E-13 | 2,51E-14 |6,36E-12| 0,071 0,784
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Tabauya @.10. Pesynprarel LSD — Tecta. BiusiHue BUIOBBIX 0COOEHHOCTEH M CTPYKTYPHBIX YacTEeH pacTEHU Ha COJECPKAHUE a30Ta U3Y4aeMbIX
BHUJIOB JIPEBECHBIX PACTEHUN

T 4} 5y | (6r [ 7y [ 8 [ for [ g0y [ 1y [ {12
Cpennee 1,673 | 1,481 | 2,282 1,693 1,627 | 1,138 | 2,349 | 2,493 | 1,511 | 1,164 | 3,231 | 2,765
bepesa mosucnas (Jimer) {1} 0,241 2,51E-04] 0,904 0,777 | 0,001 |[5,2E-051,14E-06, 0,323 | 0,002 [3,69E-1872,08E-10
bepesa nosucnas (credens) {2} 0,241 1,88E-06| 0,196 0,373 | 0,037 [2,77E-073,07E-09| 0,853 | 0,054 [1,07E-21|1,93E-13
Kien scenenuctusiii (uct) {3} 2,51E-04{1,88E-06 3,91E-04 |8,47E-05]3,21E-11| 0,685 | 0,200 4,34E-06/8,24E-11|2,4E-08| 0,004
Kien sicenenucTHbIi (cTebenb) {4} 0,904 | 0,196 (3,91E-04 0,687 [8,15E-048,41E-05/1,99E-06, 0,267 | 0,001 [8,33E-18/4,1E-10
Uluna menkonuctHas (Jimuet) {5} 0,777 | 0,373 [8,47E-05| 0,687 0,003 |1,61E-0522,96E-07| 0,480 | 0,005 [5,34E-194,11E-11
Uluna menkonuctHas (crebensb) {6} 0,001 | 0,037 [3,21E-11|8,15E-04| 0,003 2,92E-12/1,25E-14| 0,023 | 0,871 [2,89E-28|1,96E-19
Tononp 6anp3amuueckuii (muct) {7} |5,2E-0512,77E-07] 0,685 |8,41E-05|1,61E-05[2,92E-12 0,380 |6,73E-077,72E-12/1,85E-07| 0,012
Tomonb Ganp3amudecknii (ctedbenn){8}|1,14E-063,07E-09) 0,200 | 1,99E-06 |2,96E-07|1,25E-14] 0,380 8,23E-0933,52E-14{1,07E-05] 0,098
Psiobnna oObikHOBeHHAs (uct) {9} 0,322 | 0,853 4,34E-06| 0,267 0,480 | 0,023 |6,73E-078,23E-09 0,035 [3,93E-21|6,03E-13
Psi6buna oOsikHOBeHHAs (cTebenn) {10}| 0,002 | 0,054 [8,24E-11] 0,001 0,005 | 0,871 [7,72E-123,52E-14| 0,035 9,52E-28| 6E-19
Kaparana npeBoBunnas (muct) {11} [3,69E-18|1,07E-21|2,4E-08 | 8,33E-18 |5,34E-192,89E-28|1,85E-07/1,07E-053,93E-21/9,52E-28 0,005
Kaparana nseBoBuaHas (ctebenn){12} 2,08E-10[1,93E-13] 0,004 | 4,1E-10 |4,11E-11{1,96E-19 0,012 | 0,098 |6,03E-13] 6E-19 | 0,005
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[Tpunoxenune X

Tabauya X.1. Pe3ynbTaThl JUCTIEPCHOHHOTO MHOTO(AKTOPHOTO aHaJIU3a cojiepkanus ¢pocdopa
B CTPYKTYPHBIX YacTsIX PACTEHUH N3y4aeMbIX BUJOB JIPEBECHBIX PACTCHHIA
df MS Df MS 95% noBepUTENTBHBIMI
dakTopsl Effect Effect Error Error F p-level | mHTepBaN MK CpenHErO
3Ha4yeHus (¥)
1 5 1,018601 216 0,119051 | 8,555992 | 2,07E-07 0,28
2 2 0,230581 216 0,119051 | 1,936827 | 0,146656 0,39
3 3 0,418786 216 0,119051 | 3,517697 | 0,015981 0,39
4 2 3,481988 216 0,119051 | 29,24783 | 5,74E-12 0,39
5 1 6,933733 216 0,119051 | 58,24163 | 7,35E-13 0,48
12 10 0,484862 216 0,119051 | 4,07272 | 3,81E-05 0,16
13 15 0,492663 216 0,119051 | 4,138247 | 1,14E-06 0,16
14 10 0,245485 216 0,119051 | 2,062012 | 0,02874 0,16
24 4 0,3818 216 0,119051 | 3,207027 | 0,013882 0,22
34 6 0,202933 216 0,119051 | 1,704587 | 0,121132 0,22
15 5 0,437899 216 0,119051 | 3,678239 | 0,003247 0,20
25 2 0,996318 216 0,119051 | 8,368819 | 0,000316 0,28
35 3 0,086651 216 0,119051 | 0,727844 | 0,536377 0,28
45 2 0,628838 216 0,119051 | 5,28208 | 0,005759 0,28
124 20 0,140603 216 0,119051 | 1,181029 | 0,272673 0,09
134 30 0,142036 216 0,119051 | 1,193068 | 0,234992 0,09
125 10 0,351308 216 0,119051 | 2,950896 | 0,001699 0,11
135 15 0,098668 216 0,119051 | 0,828786 | 0,644934 0,11
145 10 0,138883 216 0,119051 1,16658 | 0,31485 0,11

[Tpumeuanus: ¢akropsl 1 — Bu, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — CPOK BEreTaluy,
5 — nucroBas u crebiieBas 4acTh rnooera.

Tabnuya X.2. Pesynprarel LSD — Tecta. BiusiHre BUI0BBIX 0COOEHHOCTEH Ha CO/IepIKaHe

¢dochopa B CTPYKTYpHBIX YaCTAX PACTEHUH M3y4aeMbIX BUIOB JIPEBECHBIX PACTEHUIH

{18 {2} {3} {4} {5} {6}

Cpennee ,55629166 | ,7325000 | ,5916666 | ,7618055 | ,8527778 | ,5934722
bepesa moBucnas {1} 0,002036 | 0,501134 | 0,000351 | 4,31E-07 | 0,481423
Kien sicenenuctHeli {2} 0,002036 0,015122 | 0,610848 | 0,037647 | 0,016453
Uluna menkonuctHas {3} 0,501134 | 0,015122 0,003435 | 9,32E-06 | 0,974981
Tonoab Ganb3amuyeckuii {4}| 0,000351 | 0,610848 | 0,003435 0,115124 | 0,003786
Ps6naa oObIkHOBeHHAs {5} | 4,31E-07 | 0,037647 | 9,32E-06 | 0,115124 1,07E-05
Kaparana npeBoBugHas {6} 0,481423 | 0,016453 | 0,974981 | 0,003786 | 1,07E-05

Tabnuya X.3. Pesynbratel LSD — Tecra.
Ha cojepxanue hochopa n3ydaemMbIX BUJOB APEBECHBIX PACTCHHI

BinsHue CTpyKTypHBIX 4acTeu

{1} {2}
Cpennee 0,81 0,55
Jlucr {1} 7,35E-13
Io6er {2} 7,35E-13
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Tabauya X.4. Pesynwbratel LSD — Tecta. BausiHue nepuo/ia BereTauy U CTpyKTYPHOM 4acTu
pacTeHusl Ha cojiepskanue gocdopa y H3ydaeMbIX BUIOB JIPEBECHBIX PACTCHUI

{1} {2} {3} {4} {5} {6}

Cpenree 1,052361 | 6463889 | ,7398611 | ,5606945 | 6304167 | 4554167
1 cpok (nmuer) {1} 2,25E-11 | 1,48E-07 | 2,27E-15 | 4,35E-12 | 9,7E-21
1 cpok (creGenp) {2} 2,25E-11 0,10553 |0,137637 | 0,781472|0,001053
2 cpok (nmer) {3} 1,48E-07 | 0,10553 0,002085 | 0,058348 | 1,52E-06
2 cpok (creGenb) {4} 2,27E-15 | 0,137637 | 0,002085 0,226673 | 0,068521
3 cpok (ymer) {5} 4,35E-12 | 0,781472 | 0,058348 | 0,226673 0,002632
3 cpox (crebGens) {6} 9,7E-21 |0,001053 | 1,52E-06 | 0,068521 | 0,002632

Tabnuya X.7. Pesynpratel LSD — Tecta. Bnusinue cpoka Bererauu Ha coaepkanue pocdopa
B CTPYKTYPHBIX YaCTAX PACTECHUM M3y4a€MbIX BUJOB APEBECHBIX PACTCHUI

{1} {2} {3}
Cpennee 0,85 0,65 0,54
ITepsrrit cpok {1} 1,91E-06 1,31E-12
Bropoii cpox {2} 1,91E-06 8,89E-03
Tpetuii cpok {3} 1,31E-12 8,89E-03

171




Tabauya X.5. Pesynwbtatel LSD — Tecta. BausiHue yciioBuii MecTa mpou3pacTaHusl M CpoKa BEreTalli Ha coJepikanne Gocdopa y H3ydaeMbIx
BHJIOB JIPEBECHBIX PACTECHUI

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpenree 9600000 | ,6331250 | 4533333 | ,8204167 | ,7160417 | 6241667 | ,7677084 | ,6016667 | ,5512500
BVK (1 cpox) {1} 6,01E-06 | 1,02E-11 | 0,048763 | 0,000642 | 3,41E-06 | 0,006851 | 7,86E-07 | 2,29E-08
3VK (2 cpok) {2} 6,01E-06 0,011378 | 0,008418 | 0,240378 | 0,898905 | 0,057346 | 0,65557 | 0,246318
3VK (3 cpok) {3} 1,02E-11 | 0,011378 4,36E-07 | 0,000245 | 0,016106 | 1,3E-05 | 0,036351 | 0,165881
C33 (1 cpok) {4} 0,048763 | 0,008418 | 4,36E-07 0,139809 | 0,005803 | 0,455049 | 0,002151 | 0,000173
C33 (2 cpok) {5} 0,000642 | 0,240378 | 0,000245 | 0,139809 0,193459 | 0,463998 | 0,105847 | 0,020208
C33 (3 cpox) {6} 341E-06 | 0,898905 |0,016106 | 0,005803 | 0,193459 0,042763 | 0,749684 | 0,301687
Maructpamn (1 cpox) {7} 0,006851 | 0,057346 | 1,3E-05 | 0,455049 | 0,463998 | 0,042763 0,019291 | 0,002389
Marucrpan (2 cpok) {8} 7,.86E-07 | 0,65557 |0,036351 | 0,002151 | 0,105847 | 0,749684 | 0,019291 0,474866
Marucrpamu (3 cpok) {9} 2,29E-08 | 0,246318 |0,165881 | 0,000173 | 0,020208 | 0,301687 | 0,002389 | 0,474866

Tabnuya X.6. Pesynbratel LSD — Tecta. Biusinue BUIOBBIX 0COOCHHOCTEN M CTPYKTYPHBIX YacTell pacTeHuil Ha cojepkanue gochopa
M3y4aeMbIX BUOB JIPEBECHBIX PACTEHHUH

0 | 2 | 6y [ @ [ 5y | 16 [ v | 8y [ oy | oy [ 1y | (123
Cpennee ,6233333 |,4825000(,8525000/,6125000/,6836111(,4997222(,9927778|,5308333(1,063056(,6425000(,6300000(,5569444
bepesa noBucnas (nmact) {1} 0,084753|0,005283|0,894153/0,459386|0,129988|9,23E-06 |0,256633|1,69E-07|0,813907|0,934743|0,415212
bepesa nosucnas (crebenn) {2} 0,084753 8,96E-06(0,111393|0,014174/0,832488|1,89E-09|0,552924|1,41E-11]0,050419|0,071114|0,361013
Knen siceHenuCcTHBIN (JIUCT) {3} 0,005283 |8,96E-06 0,003516(0,039014(2,21E-05| 0,08598 |0,000104|0,010279|0,010478|0,006738|0,000349
KieH sceHenIucTHRIN (CTCGCHB) {4} 0,894153|0,111393|0,003516 0,382875|0,166953|5,15E-06|0,316412|8,75E-08|0,712575|0,829828|0,495263
JIumna meakonucTHas (JINCT) {5} 0,459386 [0,014174|0,039014|0,382875 0,024748|0,000187|0,061649|5,39E-06|0,613717|0,510463|0,120813
JIuna menkonuctHas (credens) {6} 0,129988 |0,832488|2,21E-05|0,166953/0,024748| 5,9E-09 |0,702432|4,86E-11|0,080571|0,110636|0,482431
Tonone 6anpzamuueckuii (iuct) {7} | 9,23E-06 |1,89E-09| 0,08598 |5,15E-06/0,000187| 5,9E-09 4,32E-08|0,388466|2,51E-05|1,31E-05|2,14E-07
Toros 0anbp3aMUYECKUI (CTe6eJIb) {8} 0,256633 |0,552924(0,000104|0,316412/0,061649|0,702432|4,32E-08 4,28E-10(0,171154|0,224034|0,748471
Psibuna oObikHOBeHHAs (uct) {9} 1,69E-07 |1,41E-11|0,010279|8,75E-08|5,39E-06(4,86E-11|0,388466(4,28E-10 5,29E-07|2,53E-07| 2,5E-09
PsionHa 0ObIKHOBEHHAS (CTEOECIID) {10} 0,813907 |0,050419|0,010478|0,712575/0,613717,0,080571|2,51E-05|0,171154|5,29E-07 0,877988|0,293973
Kaparana gpeBoBuiHas (JII/ICT) {1 1} 0,93474310,071114|0,006738|0,829828|0,510463|0,110636|1,31E-05|0,224034|2,53E-07|0,877988 0,370024
Kaparana nseBoBuiHas (CTGGGHB){12} 0,415212 ]0,361013|0,000349|0,495263/0,120813|0,482431|2,14E-07|0,748471| 2,5E-09 |0,293973|0,370024
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Tabnuya X.8. Pesynbrarel LSD — Tecta. BnusHue BU0BbIX 0COOEHHOCTEH U MEpHOa BEreTalluk Ha coaepkanue Gpocopa u3ydaeMbIx
BHJIOB JIPEBECHBIX PACTCHUM

0 2} 3} 4 5} 6} 7 8} 9}

Cpenmee 7375000 | 4979167 | 4233333 | 1,078750 | ,6070833 | 5116667 | ,8008333 | ,5004167 | 4737500
Bepesa nosuciast (1 cpok) {1} 0,016999 | 0,001839 | 0,000733 | 0,191806 | 0,024361 | 0,525546 | 0,01817 | 0,008694
Bepesa nosucnast (2 cpok) {2} 0,016999 0,454793 | 1,99E-08 | 0,274296 | 0,890332 | 0,002648 | 0,979999 | 0,808524
Bepesa nosucias (3 cpok) {3} 0,001839 | 0,454793 3,5E-10 | 0,066435 | 0,376148 | 0,000195 | 0,439837 | 0,613252
Kiie sicenenuctHblii (1 cpok) {4} 0,000733 | 1,99E-08 | 3,5E-10 3,96E-06 | 4,04E-08 | 0,005738 | 2,26E-08 | 5,56E-09
KiteH siceHeueTHbI (2 cpok) {5} 0,191806 | 0,274296 | 0,066435 | 3,96E-06 0,339153 | 0,053048 | 0,285406 | 0,182096
KiteH siceHeueTHbl (3 cpok) {6} 0,024361 | 0,890332 |0,376148 | 4,04E-08 | 0,339153 0,004077 | 0,910177 | 0,703819
JTuna menxomuctrast (1 cpok) {7} 0,525546 | 0,002648 | 0,000195 | 0,005738 | 0,053048 | 0,004077 0,002867 | 0,001194
JTnna menkouucTHast (2 cpok) {8} 0,01817 | 0,979999 |0,439837 | 2,26E-08 | 0,285406 | 0,910177 | 0,002867 0,789165
JTnra MenkonucTHast (3 cpok) {9} 0,008694 | 0,808524 |0,613252 | 5,56E-09 | 0,182096 | 0,703819 | 0,001194 | 0,789165

Tonons 6anp3amuueckuii (1 cpox) {10} | 0,226402 | 0,000369 | 1,95E-05 | 0,027949 | 0,012373 | 0,000606 | 0,564347 | 0,000404 | 0,000149
Tonons 6anp3amuueckuii (2 cpox) {11} | 0,592887 | 0,00363 | 0,000284 | 0,004237 | 0,066435 | 0,005527 | 0,920122 | 0,003923 | 0,00167
Tonons 6anp3amuueckuii (3 cpox) {12} | 0,310516 | 0,166313 | 0,03367 | 1,42E-05 | 0,769936 | 0,212365 | 0,09991 | 0,17407 | 0,10425
PsiGuna o6bikaoBeHHas (1 cpok) {13} 0,204846 | 0,000298 | 1,52E-05 | 0,032318 | 0,010512 | 0,000492 | 0,525546 | 0,000327 | 0,000119
PsiGuHa oGbIKHOBeHHAs (2 Cpok) {14} 0,050566 | 1,92E-05 | 6,74E-07 | 0,145757 | 0,001229 | 34E-05 | 0,184832 | 2,13E-05 | 6,77E-06
PsiGuHa oGbIKHOBeHHas (3 cpok) {15} 0,815004 | 0,008905 | 0,000835| 0,001625 | 0,124145 | 0,013106 | 0,688382 | 0,009564 | 0,004347
Kaparasa apesosuasas (1 cpok) {16} 0,847587 | 0,010028 | 0,000965 | 0,001414 | 0,134614 | 0,014689 | 0,657903 | 0,010761 | 0,004936
Kaparasa apesoBusas (2 cpok) {17} 0,098215 | 0457313 |0,136788 | 7,89E-07 | 0,725637 | 0,544774 | 0,0226 | 0,4726 | 0,324628
Kaparana npesosuHasi (3 cpok) {18} 0,004517 | 0,642872 | 0,77633 | 1,68E-09 | 0,120142 | 0,547549 | 0,000554 | 0,625028 | 0,824748
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OxkoHuanue Tadmmner X.8

110} {1} 112} {13} {14} 115} {16} 17} 18}

Cpennee ,8583333 ,7908334 ,6362500 | ,8641667 | ,9333333 | ,7608333 | ,7566667 | ,5720834 | ,4516667
bepesa nosucnas (1 cpok) {1} 0,226402 0,592887 0,310516 | 0,204846 | 0,050566 | 0,815004 | 0,847587 | 0,098215 | 0,004517
bepesa nosucinas (2 cpok) {2} 0,000369 0,00363 0,166313 | 0,000298 | 1,92E-05 | 0,008905 | 0,010028 | 0,457313 | 0,642872
bepesa nosucinas (3 cpok) {3} 1,95E-05 0,000284 0,03367 1,52E-05 | 6,74E-07 | 0,000835 | 0,000965 | 0,136788 | 0,77633
Knen sicenenucthbii (1 cpok) {4} 0,027949 0,004237 1,42E-05 | 0,032318 | 0,145757 | 0,001625 | 0,001414 | 7,89E-07 | 1,68E-09
Kren sicenenucTtHbid (2 cpok) {5} 0,012373 0,066435 0,769936 | 0,010512 | 0,001229 | 0,124145 | 0,134614 | 0,725637 | 0,120142
Knen sicenenuctHbli (3 cpok) {6} 0,000606 0,005527 0,212365 | 0,000492 | 3,4E-05 | 0,013106 | 0,014689 | 0,544774 | 0,547549
JIuna menkonuctHas (1 cpok) {7} 0,564347 0,920122 0,09991 0,525546 | 0,184832 | 0,688382 | 0,657903 | 0,0226 | 0,000554
Jluna menkonuctHas (2 cpok) {8} 0,000404 0,003923 0,17407 0,000327 | 2,13E-05 | 0,009564 | 0,010761 0,4726 | 0,625028
Jluna menkonuctHas (3 cpok) {9} 0,000149 0,00167 0,10425 0,000119 | 6,77E-06 | 0,004347 | 0,004936 | 0,324628 | 0,824748
Tomnonk Ganp3amuueckwii (1 cpok) {10} 0,498697 0,026799 | 0,953352 | 0,45228 | 0,328736 | 0,308534 | 0,00446 | 6,27E-05
Tomnonb Ganb3zamuueckuii (2 cpox) {11} | 0,498697 0,122131 | 0,462377 | 0,153971 | 0,763557 | 0,731913 | 0,029142 | 0,000788
Tomnonp Oanp3amuueckuii (3 cpok) {12} | 0,026799 0,122131 0,023091 | 0,003186 | 0,212365 | 0,228002 | 0,520117 | 0,065221
Ps0una o6sikHOBeHHas (1 cpok) {13} 0,953352 0,462377 0,023091 0,488167 | 0,300689 | 0,281669 | 0,003725 | 4,95E-05
Psibuna oObikHOBeHHAs (2 cpok) {14} 0,45228 0,153971 0,003186 | 0,488167 0,084726 | 0,077523 | 0,000358 | 2,52E-06
Ps0una oObikHOBeHHAs (3 cpok) {15} 0,328736 0,763557 0,212365 | 0,300689 | 0,084726 0,966671 | 0,059427 | 0,002165
Kaparana gpesouanas (1 cpok) {16} 0,308534 0,731913 0,228002 | 0,281669 | 0,077523 | 0,966671 0,065221 | 0,002477
Kaparana npeBoBugHas (2 cpok) {17} 0,00446 0,029142 0,520117 | 0,003725 | 0,000358 | 0,059427 | 0,065221 0,228002
Kaparana npeBoBuanas (3 cpok) {18} 6,27E-05 0,000788 0,065221 | 4,95E-05 | 2,52E-06 | 0,002165 | 0,002477 | 0,228002
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Tabauya X.9. Pesynbratel LSD — TecTa. BiusiHue BUI0BBIX 0COOCHHOCTEHN M YCIIOBUI MeCTa IMpou3pacTaHus Ha conepkanue ¢ocdopa
HN3Yy4aCMbIX BUAOB APCBCCHBIX paCTeHI/Iﬁ

1} 2} 3} 4} {5} 16} {7} {8} 9}

Cpennee ,6270834 | ,5966667 | ,4350000 | ,7983333 | ,7075000 | ,6916667 |,6166667| ,5154167 |,6429167
bepesa nosucnas (3YK) {1} 0,760374 | 0,055107 | 0,08699 | 0,420344 | 0,517414 |0,916805| 0,263487 |0,873847
bepesa nosucnas (C33) {2} 0,760374 0,106027 | 0,04413 | 0,267056 | 0,341262 |0,841048| 0,415552 |0,642872
bepesa nosucnas (Maructpanmm) {3} 0,055107 | 0,106027 0,000332 | 0,00674 | 0,010636 | 0,06955 | 0,420344 |0,038021
Knen sicenenuctabiii (3YK) {4} 0,08699 0,04413 | 0,000332 0,362814 | 0,285406 | 0,06955 | 0,004936 |0,120142
Knen sicenenucthbiii (C33) {5} 0,420344 | 0,267056 | 0,00674 | 0,362814 0,873847 |0,362814| 0,055107 |0,517414
Knen sicenenuctHbii (Maructpanu) {6} 0,517414 | 0,341262 | 0,010636 | 0,285406 | 0,873847 0,45228 | 0,07822 10,625028
Uluna menkomuctHas (3YK) {7} 0,916805 | 0,841048 | 0,06955 | 0,06955 | 0,362814 | 0,45228 0,310516 |0,792383
JIuna menkonuctHas (C33) {8} 0,263487 | 0,415552 | 0,420344 | 0,004936 | 0,055107 | 0,07822 |0,310516 0,201893
Jluna menkonuctHas (Maructpanu) {9} 0,873847 | 0,642872 | 0,038021 | 0,120142 | 0,517414 | 0,625028 |0,792383| 0,201893

Tomnons Ganp3zamuueckuii (3YK) {10} 0,064026 | 0,031335 | 0,000195 | 0,887031 | 0,29298 | 0,226402 |0,050566| 0,003186 |0,090086
Tomnonb 6anp3amuuecknii (C33) {11} 0,403715 | 0,254708 | 0,006182 | 0,3784 | 0,976666 | 0,850861 |0,347639| 0,051547 |0,498697
Tomnonp Ganb3zamuueckuii (Maructpanu) {12} 0,175389 | 0,097377 | 0,001178 | 0,719379 | 0,581391 | 0,477758 |0,144611| 0,013878 |0,231226
Ps6una oosikHOBeHHas (3YK) {13} 0,03652 | 0,016811 | 7,65E-05 | 0,700721 | 0,196082 | 0,146909 |0,028243| 0,001454 |0,053048
Ps0una oosikHOBeHHas (C33) {14} 2,47E-06 | 5,99E-07 | 1,21E-10 | 0,002051 | 7,65E-05 | 4,04E-05 |1,53E-06| 1,01E-08 |5,04E-06
Psiobuna oopikHOBeHHas (Maructpanu) {15} 0,883732 | 0,873847 | 0,076144 | 0,063436 | 0,341262 | 0,427593 |0,966671| 0,330802 |0,760374
Kaparana npeBoBugnas (3YK) {16} 0,024622 | 0,051547 | 0,738207 | 9,32E-05 | 0,002411 | 0,003974 |0,031988| 0,254708 |0,016256
Kaparana npesoBuanas (C33) {17} 0,581391 | 0,392084 | 0,013878 | 0,244447 | 0,798829 | 0,923439 |0,512029| 0,095717 |0,694542
Kaparana npeBoBunast (Maructpamm) {18} 0,485553 | 0,316513 | 0,009229 | 0,308534 | 0,913491 | 0,96001 |0,422753| 0,070188 |0,590003
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OxoHuanue Tadmuns X.9

{10} {11} {12} {13} {14} {15} {16} {17} {18}

Cpennee ,8125000(,7104167 | ,7625000 | ,8366666 | 1,109167 | ,6125000 | ,4016667 |,6820833| ,6966667
bepesa nosucnas (3YK) {1} 0,064026| 0,403715| 0,175389 | 0,03652 | 2,47E-06 | 0,883732 | 0,024622 |0,581391| 0,485553
bepesa nosucnas (C33) {2} 0,031335| 0,254708 | 0,097377 | 0,016811 | 5,99E-07 | 0,873847 | 0,051547 |0,392084| 0,316513
bepesa nosucnas (Maructpaim) {3} 0,000195]| 0,006182 | 0,001178 | 7,65E-05 | 1,21E-10 | 0,076144 | 0,738207 |0,013878| 0,009229
Kinen sicenenuctnebiii (3YK) {4} 0,887031| 0,3784 | 0,719379 | 0,700721 | 0,002051 | 0,063436 | 9,32E-05 |0,244447| 0,308534
Kinen scenenuctneiii (C33) {5} 0,29298 | 0,976666 | 0,581391 | 0,196082 | 7,65E-05 | 0,341262 | 0,002411 |0,798829| 0,913491
Knen siceaenuctHbiil (Maructpanu) {6} 0,226402]| 0,850861 | 0,477758 | 0,146909 | 4,04E-05 | 0,427593 | 0,003974 |0,923439| 0,96001
Jluna menxomuctHas (3YK) {7} 0,050566| 0,347639 | 0,144611 | 0,028243 | 1,53E-06 | 0,966671 0,031988 |0,512029| 0,422753
Jluna menkomuctHas (C33) {8} 0,003186| 0,051547 | 0,013878 | 0,001454 | 1,01E-08 | 0,330802 | 0,254708 |0,095717| 0,070188
Jluna menkonuctHas (Maructpanu) {9} 0,090086| 0,498697 | 0,231226 | 0,053048 | 5,04E-06 | 0,760374 | 0,016256 |0,694542| 0,590003
Tonone 6anpzamuueckuii (3YK) {10} 0,30656 | 0,616187 | 0,808524 | 0,003228 | 0,045894 5,3E-05 [0,191806| 0,246137
Tomnons 6anp3amuueckuii (C33) {11} 0,30656 0,601577 | 0,206334 | 8,59E-05 | 0,326677 | 0,002194 | 0,77633 | 0,890332
Tonone 6anpzamuueckuii (Maructpamm){12} [0,616187|0,601577 0,457313 | 0,000606 | 0,133537 | 0,000363 |0,420344| 0,509348
Ps6una oosikHOBeHHas (3YK) {13} 0,808524| 0,206334 | 0,457313 0,00674 | 0,025419 | 1,95E-05 |0,122131| 0,161289
Psiobuna oosikHOBeHHAas (C33) {14} 0,003228| 8,59E-05 | 0,000606 | 0,00674 1,26E-06 1,74E-11 |2,72E-05| 4,95E-05
Psbuna oObikHOBeHHas (Maructpanu) {15} [0,045894|0,326677 | 0,133537 | 0,025419 | 1,26E-06 0,035428 |0,485553| 0,399038
Kaparana apeBoBugnas (3YK) {16} 5,3E-05 | 0,002194 | 0,000363 | 1,95E-05 | 1,74E-11 | 0,035428 0,005324| 0,003401
Kaparana apesosuanas (C33) {17} 0,191806| 0,77633 | 0,420344 | 0,122131 | 2,72E-05 | 0,485553 | 0,005324 0,883732
Kaparana npeBoBuHas (Maructpamm) {18} 0,246137]0,890332 | 0,509348 | 0,161289 | 4,95E-05 | 0,399038 | 0,003401 |0,883732
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[Tpunoxenue L]

Tabauya 1].1. Pe3ynbTaThl TUCTIEPCHOHHOTO MHOTO()AKTOPHOTO aHAIN3a COACPKAHUS KaJHs
B CTPYKTYPHBIX YaCTAX PACTCHUHN U3y4acMbIX BUJOB APEBECHBIX PACTCHUI

df MS Df MS 95% noBsepurens-
HBIA HHTEPBA IS
PaxTops! Effect Effect Error Error F p-level CpeIHero :I;)Haqum[
&)

1 5 11,00695 216 | 0,127095 | 86,60433 <107° 0,28

2 2 0,640352 216 | 0,127095 | 5,038383 | 0,007267 0,40
3 3 3,772626 216 | 0,127095 | 29,68359 | 4,14E-16 0,40
4 2 2,897613 216 | 0,127095 | 22,79885 | 1,04E-09 0,40
5 1 43,13653 216 | 0,127095 | 339,4047 <107° 0,49
12 10 0,633029 216 | 0,127095 | 4,980771 | 1,67E-06 0,16
13 15 0,704243 216 | 0,127095 | 5,541093 | 1,69E-09 0,16
24 10 0,494265 216 | 0,127095 | 3,888955 | 7,16E-05 0,23
34 4 0,172842 216 | 0,127095 | 1,359949 | 0,248916 0,23
15 6 0,197721 216 | 0,127095 | 1,555701 | 0,161462 0,20
25 5 1,648451 216 | 0,127095 | 12,97026 | 4,84E-11 0,28
35 2 0,731045 216 | 0,127095 | 5,751969 | 0,003683 0,28
45 3 0,875346 216 | 0,127095 | 6,887351 | 0,000189 0,28
124 2 0,13412 216 | 0,127095 | 1,055274 | 0,349885 0,10
125 20 0,18451 216 | 0,127095 | 1,451756 | 0,101225 0,12
135 30 0,128399 216 | 0,127095 | 1,010265 | 0,457556 0,12
125 10 0,120892 216 [ 0,127095 | 10,9512 0,487281 0,12
135 15 0,295261 216 | 0,127095 | 2,323155 | 0,00432 0,12
145 10 0,208914 216 | 0,127095 | 1,643768 | 0,095902 0,12
245 4 0,175706 216 | 0,127095 | 1,382482 | 0,241007 0,16
345 6 0,024453 216 | 0,127095 | 0,192402 | 0,978722 0,16
1245 20 0,227364 216 | 0,127095 | 1,788937 | 0,023192 0,07
1345 30 0,084927 216 | 0,127095 | 0,668222 | 0,906014 0,07

[Mpumeuanus: daktops! 1 — Bum, 2 — 30Ha, 3 — MyHKT (BJIOXKEH), 4 — CPOK BETETAIHH,
5 — nucroBas u crebsieBas 4acTh noodera.

Tabnuya [].2. Pesynprathl LSD — Tecta. BiusHue BUAOBBIX 0COOEHHOCTEH Ha COACpKAHKE
KaJIMSl B CTPYKTYPHBIX YACTSAX PACTEHUN U3y4aeMbIX BUJOB JPEBECHBIX PACTCHHI

{1} {2} {3} {4} {5} {6}

Cpennee ,6273611 | 1,642639 | , 7311111 | 1,249583 | ,9097222 | 1,331944
bepesa moBucnas {1} <10% 0,082211 | 511E-21 | 3,67E-06 | 2,61E-25
Kren sicenenuctaeil {2} <10® <10* | 2,88E-10 | 8,19E-27 | 4,02E-07
Uluna menkonuctHas {3} 0,082211 | <10% 7,2E-16 | 0,00296 | 6,28E-20
Tonons 6anb3amuueckuii {4} | 511E-21 | 2,88E-10 | 7,2E-16 3,52E-08 | 0,167131
Psibuna oObIKHOBEeHHAs {5} | 3,67E-06 | 8,19E-27 | 0,00296 | 3,52E-08 1,71E-11
Kaparana nqpeBoBunHasi{6} | 2,61E-25 | 4,02E-07 | 6,28E-20 | 0,167131 | 1,71E-11
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Tabauya 1].3. Pesynbrarel LSD — tecta. BnusHue ycinoBuii MecTa mpon3pacTaHus
Ha COZEpKaHUE KA B CTPYKTYPHBIX YaCTAX PACTCHUHN U3y4aeMbIX
BUJIOB JIPEBECHBIX PACTCHHIM

{1} {2} {3}
Cpennee 1,142083 1,010278 1,093819
3VK {1} 0,001944 0,25193
C33 {2} 0,001944 0,048029
Maructpanu {3} 0,25193 0,048029

Tabnuya [].4. Pesynbratel LSD — Tecta. BnusiHue cpoka Bereranuu
Ha COJIepKaHUE Kaus B CTPYKTYPHBIX YaCTAX PACTCHHUHN M3y4aeMbIX
BHJIOB JPEBECHBIX PaCTECHUIN

{ {2} 3}
Cpennee 1,233889 1,059375 ,9529167
Iepssiii cpok {1} 4,71E-05 1,91E-10
Bropoii cpok {2} 4,71E-05 0,011991
Tpernii cpox {3} 1,91E-10 0,011991

Tabnuya 1].5. Pesynpratel LSD — Tecta. BiusiHue cTpyKTypHBIX YacTeit
Ha COJIep’KaHNe KaJIUsl U3Y4aeMbIX BHJIOB JIPEBECHBIX PACTEHUN

{1} {2}
Cpennee 1,398056 , 7660648
Juer {1} <107
[ToGer {2} <107

Tabnuya 1].6. Pesynbrarel LSD — tecta. BnustHue ycinoBuii Mmecta mpouspacTaHus U CTPYyKTYPHOR
YacTU PAaCTeHHUs Ha COJIEpKaHKUe KaJKsl y U3Y4aeMbIX BHJIOB JIPEBECHBIX pACTEHUI

{1} {2} {3} {4} {5} {6}

Cpennee 1,538750 , 7454166 | 1,271944 | ,7486111 | 1,383472 |,8041667
3VK (muct) {1} 4,78E-30 | 1,16E-05 | 7,09E-30 | 0,009596 | 6,67E-27
3VK (cTebenp) {2} 4,78E-30 2,96E-16 | 0,957174 | 7,84E-22 | 0,323882
C33 (muct) {3} 1,16E-05 | 2,96E-16 4,22E-16 | 0,061862 | 1,66E-13
C33 (crebenn) {4} 7,09E-30 0,957174 | 4,22E-16 1,15E-21 | 0,350829
Marucrpanu (uer) {5} 0,009596 | 7,84E-22 | 0,061862 | 1,15E-21 7,61E-19
Maructpanu (crebenb) {6} 6,67E-27 | 0,323882 | 1,66E-13 | 0,350829 | 7,61E-19
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Tabnuya 1].7. PesynwbtaThl LSD — Tecta. BnusiHue BHIOBBIX 0COOCHHOCTEH M YCIOBHM MECTa MPOU3PACTAHUS HA COACPIKAHNE KU
HN3y4aCMbIX BUJOB OPCBCCHBIX paCTeHI/Iﬁ

{1} {2} {3} {4} {5} {6} {7} {8} {9}

Cpennee ,5450000 | ,6895834 | ,6475000 | 1,917500 | 1,631667 |1,378750| ,6287500 | ,7020833 |,8625000
bepesa nosucnas (3YK) {1} 0,161488 | 0,320374 | 5,35E-30 | 2,78E-21 | 3,97E-14 | 0,416662 | 0,128383 |0,002301
bepesa nosucnas (C33) {2} 0,161488 0,683004 | 1,53E-25 | 4,26E-17 |1,82E-10| 0,555065 | 0,903439 |0,094362
bepesa nosucnas (Maructpanmm) {3} 0,320374 | 0,683004 7,87E-27 | 2,72E-18 |1,72E-11| 0,855603 | 0,596393 |0,037867
Knen sicenenuctabiii (3YK) {4} 5,35E-30 | 1,53E-25 | 7,87E-27 0,005961 | 3,9E-07 | 2,09E-27 | 3,7E-25 |2,39E-20
Kinen scenenuctaeiii (C33) {5} 2,78E-21 | 4,26E-17 | 2,72E-18 | 0,005961 0,014776| 7,85E-19 | 9,56E-17 | 1,92E-12
Knen sicenenuctHbii (Maructpanu) {6} 3,97E-14 | 1,82E-10 | 1,72E-11 3,9E-07 | 0,014776 5,85E-12 | 3,6E-10 1,1E-06
JIuna menkonmuctHas (3YK) {7} 0,416662 | 0,555065 | 0,855603 | 2,09E-27 | 7,85E-19 | 5,85E-12 0,47688 |0,024113
JIuna menkonuctHas (C33) {8} 0,128383 | 0,903439 | 0,596393 3,7E-25 | 9,56E-17 | 3,6E-10 | 0,47688 0,12052
Jluna menkonuctHas (Maructpanu) {9} 0,002301 | 0,094362 | 0,037867 | 2,39E-20 | 1,92E-12 | 1,1E-06 | 0,024113 | 0,12052

Tononp 6anpzamuueckuii (3YK) {10} 9,63E-13 | 3,11E-09 | 3,29E-10 | 3,03E-08 | 0,003297 |0,607648| 1,17E-10 | 5,96E-09 | 1,1E-05
Tomnonb 6anp3amuuecknii (C33) {11} 5,08E-08 | 3,27E-05 | 5,73E-06 | 5,19E-13 | 1,79E-06 |0,014939| 2,54E-06 | 5,36E-05 |0,011062
Tononp 6anp3amuuecknii (Maructpaim) {12} 5,31E-12 | 1,4E-08 1,58E-09 | 6,93E-09 | 0,001316 |0,425982 | 5,78E-10 | 2,62E-08 | 3,62E-05
Ps6una oosikHOBeHHas (3YK) {13} 5,82E-05 | 0,007561 | 0,002155 | 2,48E-17 | 6,92E-10 | 8,7E-05 | 0,00118 | 0,010693 | 0,31066
Psiobuna oopikHOBeHHAs (C33) {14} 0,004733 | 0,148666 | 0,064479 | 4,77E-21 4,7E-13 | 3,68E-07 | 0,042513 | 0,185588 |0,817707
Psibuna oObikHOBeHHAs (Maructpamu) {15} 0,000299 | 0,024113 | 0,007924 | 1,4E-18 | 6,27E-11 |1,53E-05| 0,004618 | 0,032678 |0,555065
Kaparana npeBoBugnas (3YK) {16} 1,43E-16 | 1,09E-12 | 8,74E-14 | 1,97E-05 | 0,113955 | 0,38501 | 2,78E-14 | 2,27E-12 | 1,49E-08
Kaparana apesosuanas (C33) {17} 6,33E-07 | 0,000246 | 5,03E-05 2,1E-14 1,55E-07 |0,003339 | 2,38E-05 | 0,000384 |0,041706
Kaparana npeBoBunast (Maructpamm) {18} 3,54E-16 | 2,51E-12 | 2,06E-13 | 1,1E-05 | 0,086004 |0,464466| 6,61E-14 | 5,19E-12 | 3,03E-08
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Oxonvanue Tadaumbl 11.7

oy [ gy [ g2y [ (13 (14} {15} {16} {17} 18}

CpenHee 1,325833 [1,126250 | 1,296667 | ,9670833 | ,8387500 | ,9233333 | 1,468333 | 1,073333 | 1,454167
bepesa nosucnas (3YK) {1} 9,63E-13 |5,08E-08 | 5,31E-12 | 5,82E-05 | 0,004733 | 0,000299 | 1,43E-16 | 6,33E-07 | 3,54E-16
bepesa nosucnas (C33) {2} 3,11E-09 |3,27E-05| 1,4E-08 | 0,007561 | 0,148666 | 0,024113 | 1,09E-12 | 0,000246 | 2,51E-12
bepesa nosucnas (Maructpaim) {3} 3,29E-10 |5,73E-06 | 1,58E-09 | 0,002155 | 0,064479 | 0,007924 | 8,74E-14 | 5,03E-05 2,06E-13
Knen siceaenuctabiii (3YK) {4} 3,03E-08 |5,19E-13 | 6,93E-09 | 2,48E-17 | 4,77E-21 1,4E-18 1,97E-05 2,1E-14 1,1E-05
Kien sicenenucthebiii (C33) {5} 0,003297 |1,79E-06|0,001316| 6,92E-10 | 4,7E-13 6,27E-11 | 0,113955 | 1,55E-07 | 0,086004
Kien scenenuctuelii (Maructpanu) {6} 0,607648 |0,014939|0,425982 | 8,7E-05 | 3,68E-07 | 1,53E-05 | 0,38501 0,003339 | 0,464466
JIuna menakomuctHas (3YK) {7} 1,17E-10 |2,54E-06 | 5,78E-10 | 0,00118 | 0,042513 | 0,004618 | 2,78E-14 | 2,38E-05 | 6,61E-14
Uluna menkonuctHas (C33) {8} 5,96E-09 |5,36E-05| 2,62E-08 | 0,010693 | 0,185588 | 0,032678 | 2,27E-12 | 0,000384 | 5,19E-12
Uluna menkomuctHas (Maructpanu) {9} 1,1E-05 |0,011062]| 3,62E-05| 0,31066 | 0,817707 | 0,555065 | 1,49E-08 | 0,041706 | 3,03E-08
Tonone 6anpzamuueckuii (3YK) {10} 0,053764 | 0,777135 | 0,000594 4E-06 0,000123 | 0,167586 | 0,014939 | 0,213748
Tomnonb 6anp3amudaeckwmii (C33) {11} 0,053764 0,09919 | 0,123423 | 0,005681 | 0,049918 | 0,001042 | 0,607648 | 0,001654
Tomnonb Ganb3amuuecknii (Maructpanu){12} | 0,777135 | 0,09919 0,001568 | 1,38E-05 | 0,000357 | 0,096752 | 0,03109 0,127379
Psibuna oosikHOBeHHas (3YK) {13} 0,000594 |0,123423|0,001568 0,213748 | 0,671177 | 2,15E-06 | 0,303031 4E-06
Psiouna oosikHOBeHHAas (C33) {14} 4E-06 |0,005681 | 1,38E-05 | 0,213748 0,412048 | 4,41E-09 | 0,023619 | 9,15E-09
Psiobuna oO6pikHOBeHHAs (Maructpanu) {15} 0,000123 |0,049918|0,000357 | 0,671177 | 0,412048 2,91E-07 | 0,146422 | 5,64E-07
Kaparana npeBoBugnas (3YK) {16} 0,167586 |0,001042|0,096752| 2,15E-06 | 4,41E-09 | 2,91E-07 0,000163 | 0,890641
Kaparana apesosuanas (C33) {17} 0,014939 |0,607648| 0,03109 | 0,303031 | 0,023619 | 0,146422 | 0,000163 0,000273
Kaparana napesosugaHast (Maructpayim) {18} 0,213748 |0,001654|0,127379 | 4E-06 9,15E-09 | 5,64E-07 | 0,890641 | 0,000273
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Tabauya 1].8. Pesynvratel LSD — Tecta. BnusHue BUIOBBIX 0COOCHHOCTEH U MEPHO/Ia BET€TAlIMKA Ha COACPIKaHNUE KAJIUSI H3y9aeMbIX

BHJIOB JIPEBECHBIX PACTECHUI

i} {2} 3} 14} {5} 16} {7} {8} 9}

Cpennee ,6195833 ,6962500 | ,5662500 | 1,646250 | 1,767500 | 1,514167 | ,8770834 | ,6408333 | ,6754166
bepesa nosucnas (1 cpok) {1} 0,457105 | 0,604826 | 1,61E-19 | 4,11E-23 | 8,96E-16 | 0,013087 | 0,836608 | 0,588016
bepesa moBucinas (2 cpok) {2} 0,457105 0,207881 | 2,55E-17 | 7,94E-21 | 1,04E-13 | 0,080311 | 0,590802 | 0,839767
bepesa nosucnas (3 cpok) {3} 0,604826 0,207881 4,38E-21 | 9,98E-25 | 2,92E-17 | 0,002829 | 0,46941 0,289984
Knen sicenenuctabii (1 cpok) {4} 1,61E-19 2,55E-17 | 4,38E-21 0,240024 | 0,200714 | 1,92E-12 | 6,65E-19 | 6,53E-18
Knen sicenenuctHbii (2 cpok) {5} 4,11E-23 7,94E-21 9,98E-25 | 0,240024 0,014615 | 1,17E-15 | 1,78E-22 | 1,92E-21
Kren sicenenuctHbii (3 cpok) {6} 8,96E-16 1,04E-13 | 2,92E-17 | 0,200714 |0,014615 2,98E-09 | 3,42E-15 | 2,92E-14
Jluna menkonuctHas (1 cpok) {7} 0,013087 0,080311 | 0,002829 | 1,92E-12 | 1,17E-15 | 2,98E-09 0,022658 | 0,051332
JIuna menkonuctHas (2 cpok) {8} 0,836608 0,590802 0,46941 | 6,65E-19 | 1,78E-22 | 3,42E-15 | 0,022658 0,737165
Jluna menkonuctHas (3 cpok) {9} 0,588016 0,839767 | 0,289984 | 6,53E-18 | 1,92E-21 | 2,92E-14 | 0,051332 | 0,737165

Tomnonb Ganb3zamuueckuii (1 cpok) {10} 6,78E-14 6,45E-12 2,5E-15 | 0,051332 | 0,00194 | 0,499679 | 9,95E-08 | 2,45E-13 | 1,92E-12
Tomnonb Ganp3amuueckwii (2 cpok) {11} 1,27E-07 4,22E-06 | 8,95E-09 | 1,06E-05 | 4,14E-08 | 0,001446 | 0,003381 | 3,47E-07 | 1,69E-06
Tomnonpb Ganb3zamuueckuii (3 cpok) {12} 2,03E-06 5,03E-05 | 1,74E-07 | 7,66E-07 | 1,92E-09 | 0,000181 | 0,018152 | 5,15E-06 | 2,19E-05
Ps6una oObikHOBeHHas (1 cpok) {13} 7,35E-06 0,000155 | 6,96E-07 | 1,92E-07 | 3,94E-10 | 5,91E-05 | 0,0375 | 1,78E-05 | 7,06E-05
Ps0una oObikHOBeHHAs (2 cpok) {14} 0,001506 0,014297 | 0,000242 | 1,26E-10 | 1,1E-13 | 1,19E-07 | 0,47688 | 0,00294 | 0,008112
Psibuna o6pikHOBeHHAs (3 cpok) {15} 0,517807 0,922682 0,24489 | 1,33E-17 | 4,02E-21 | 5,68E-14 | 0,065059 | 0,659431 | 0,916262
Kaparana gpeBoBuanas (1 cpok) {16} 8,63E-22 1,56E-19 | 2,17E-23 | 0,454666 | 0,668233 | 0,043332 | 1,84E-14 | 3,69E-21 | 3,85E-20
Kaparana apesoBuanast (2 cpok) {17} 2,31E-06 5,63E-05 2E-07 6,7E-07 | 1,65E-09 | 0,000163 | 0,019557 | 5,83E-06 | 2,46E-05
Kaparana npeBoBunnas (3 cpok) {18} 4,93E-07 1,43E-05 | 3,81E-08 | 3,1E-06 | 9,75E-09 | 0,000553 | 0,007832 | 1,3E-06 5,94E-06
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Oxonvanue tadaunbl 1.8

{10} {11} {12} {13} {14} {15} {16} {17} {18}

Cpennee 1,444583 1,182083 1,122083 | 1,092500 | ,9504167 | ,6862500 | 1,723333 [1,119167| 1,153333
bepesa nosucnas (1 cpok) {1} 6,78E-14 1,27E-07 2,03E-06 | 7,35E-06 | 0,001506 | 0,517807 | 8,63E-22 |2,31E-06| 4,93E-07
bepesa nosucnas (2 cpok) {2} 6,45E-12 4,22E-06 5,03E-05 | 0,000155 | 0,014297 | 0,922682 | 1,56E-19 |5,63E-05| 1,43E-05
bepesa nosucinas (3 cpok) {3} 2,5E-15 8,95E-09 | 1,74E-07 | 6,96E-07 | 0,000242 | 0,24489 | 2,17E-23 | 2E-07 | 3,81E-08
Kinen scenenuctnsiii (1 cpok) {4} 0,051332 1,06E-05 7,66E-07 | 1,92E-07 1,26E-10 | 1,33E-17 | 0,454666 |6,7E-07| 3,1E-06
Kien sicenenucTtHbid (2 cpok) {5} 0,00194 4,14E-08 1,92E-09 | 3,94E-10 1,1E-13 | 4,02E-21 | 0,668233 |1,65E-09| 9,75E-09
Kien scenenucthelii (3 cpok) {6} 0,499679 0,001446 0,000181 | 5,91E-05 1,19E-07 | 5,68E-14 | 0,043332 |0,000163| 0,000553
JIuna menkonuctHas (1 cpok) {7} 9,95E-08 0,003381 0,018152 0,0375 0,47688 | 0,065059 | 1,84E-14 |0,019557| 0,007832
Jluna menkonuctHas (2 cpok) {8} 2,45E-13 3,47E-07 5,15E-06 | 1,78E-05 0,00294 | 0,659431 | 3,69E-21 |5,83E-06] 1,3E-06
JIuna menkonuctHas (3 cpok) {9} 1,92E-12 1,69E-06 2,19E-05 | 7,06E-05 | 0,008112 | 0,916262 | 3,85E-20 |2,46E-05| 5,94E-06
Tomnonk Ganp3amuueckwii (1 cpok) {10} 0,011443 | 0,001966 | 0,000746 | 2,94E-06 | 3,61E-12 | 0,007299 |0,001792] 0,005093
Tononp 6anpzamuuecknii (2 cpok) {11} | 0,011443 0,560493 0,38501 0,025387 | 2,73E-06 | 3,47E-07 |0,541608| 0,780236
Tomnonb 6anp3amuueckuii (3 cpox) {12} | 0,001966 0,560493 0,774037 | 0,096752 | 3,38E-05 | 1,88E-08 |0,977416] 0,761685
Ps0una o6sikHOBeHHas (1 cpok) {13} 0,000746 0,38501 0,774037 0,168827 | 0,000107 | 4,13E-09 |0,795792 0,555065
Psibuna oObikHOBeHHAs (2 cpok) {14} 2,94E-06 0,025387 | 0,096752 | 0,168827 0,010938 | 1,54E-12 |0,102518] 0,049918
Ps0una oObikHOBeHHAs (3 cpok) {15} 3,61E-12 2,73E-06 3,38E-05 | 0,000107 | 0,010938 8E-20 3,8E-05| 9,4E-06
Kaparana apesosunas (1 cpok) {16} | 0,007299 | 3,47E-07 | 1,88E-08 | 4,13E-09 | 1,54E-12 | 8E-20 1,62E-08| 8,81E-08
Kaparana npeBoBugHas (2 cpok) {17} 0,001792 0,541608 | 0,977416 | 0,795792 | 0,102518 | 3,8E-05 1,62E-08 0,740216
Kaparana npesouanas (3 cpok) {18} 0,005093 0,780236 0,761685 | 0,555065 | 0,049918 | 9,4E-06 8,81E-08 |0,740216
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Tabauya 1].9. Pesynbratel LSD — tecta. BriussHre BUAOBBIX OCOOEHHOCTEH M CTPYKTYPHBIX YaCTeH paCTEHUI Ha COJIEpKaHUE KaJus
HN3Yy4aCMbIX BUAOB JPCBCCHBIX paCTeHI/Iﬁ

{1} {2} {3} {4} {5} {6} {7} {8} {9} {10} {11} {12}

Cpennee ,7791666|,4755556[2,184167|1,101111 | ,8797222 |,5825000|1,653333|,8458334(1,215278|,6041667 1,676667|,9872222
bepesa nosuciaas (mucr) {1} 0,000376| <10™"° |0,000167|0,232742(0,020171|8,28E-21|0,428427 |4,84E-07 |0,038463|1,18E-21/0,014055
Bepesa nosucias (crebens) {2} 0,000376 <107° |2,29E-12|2,83E-06 |0,204488| <10'® |1,65E-05|4,34E-16/0,127341] 0  |5,13E-09
Kien scenemicTHbli (uet) {3} <10 | <107 1,43E-28| <10™ | <10™ | 1,5E-09 | <10 [2,77E-24| <10"® |6,67E-09] 0
Kiien sicenenucTHblii (crebenn) {4} 0,000167/2,29E-12|1,43E-28 0,009031 | 3,29E-09|3,67E-10|0,002675| 0,17567 |1,29E-08|7,59E-11/0,176719
Jluna menkonucTHasd (muct) {5} 0,232742/2,83E-06| <10™"® |0,009031 0,000495| 3E-17 |0,687125|8,93E-05|0,001213(4,64E-18/0,202155
Uluna MenkonucTHas (crebennb) {61 [0,020171]0,204488| <10'® | 3,29E-09 |0,000495 4,14E-28|0,001965|1,36E-12|0,796769|5,42E-29|2,75E-06
Tonosb Ganb3amuueckuid (iuct) {7} |8,28E-21| <10 |1,5E-09 [3,67E-10| 3E-17 |4,14E-28 1,98E-18|4,33E-07 | 2,73E-27(0,781521/1,19E-13
Tomous Gasb3amuueckuii (crebens){8}10,428427/1,65E-05| <10™"® |0,002675|0,687125|0,001965|1,98E-18 1,72E-05|0,004431|2,96E-19/0,093892
Psiouna oObIkHOBeHHAs (Juct) {9} |4,84E-07|4,34E-16|2,77E-24| 0,17567 | 8,93E-05 |1,36E-12|4,33E-07 [1,72E-05 6,4E-12 |1,12E-07/0,007184
Psiouna obbikHOBeHHAst (cTebenn) {10} 10,038463(0,127341] <10 [1,29E-08 |0,001213|0,796769|2,73E-27|0,004431| 6,4E-12 3,58E-28|8,62E-06
Kaparana apesoBuaHas (qiuct) {11} |1,18E-21] <10"° |6,67E-09|7,59E-11 |4,64E-18 |5,42E-29|0,781521|2,96E-19|1,12E-07|3,58E-28 2,07E-14
Kaparana nseBosurast (crebeinn) {12} 0,014055/5,13E-09] <10 [0,176719/0,202155|2,75E-06|1,19E-13|0,093892|0,007184|8,62E-06[2,07E-14
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HayuyHoe u3nanue

byxapuna Npuna JleonuoBHa
JIBoernazoBa AnHa AjekceeBHa

BHMO3KOJOI'MYECKHUE OCOBEHHOCTHA
TPABSIHUCTBIX U IPEBECHBIX PACTEHUM
B I'OPOACKHUX HACAKAEHUAX

Momnorpadus

[Tognucano B neuats 04.06.10. ®opmar 60x84 1/8
[Teuats ocetnas. Yenneu. 91,39 Vu.-uzn. 1. 13,43
Tupax 300 >k3. 3aka3 Ne
N3narenscTBO «Y AMYPTCKHUM TOCYJAPCTBEHHBIA YHUBEPCUTET
426034, r. xeBck, yi. YHUBEpCUTETCKas , 1, kop. 4
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