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He60JibWHe powH ny6a MOHrOJlhCKoro (Quercus mongolica Fisch.) 
Ha yp6aHI13Hp013aHHbiX TeppHTOpi15IX flpHMOpCKOfO Kpa5l CLIHTaJOTC5I 
5lBJleHHeM )J,OBOJibHO 06bP!HbiM. 0HH COXpaHHJIHCb OT paCTHTeJibHOfO 
noKposa, cywecTsosaswero 3)J,ech paHee, H nponomKaJOT npoH3pacTaTh 
B YCJIOBH5IX )J,OBOJibHO Bb!COKOrO aTMOC<j;JepHOfO H fl0lJJ3eHHOf0 3arp5l3-
HeHH5l. 

PacnpoCTpaHeHHe npyroro BH)J,a ny6a - ny6a 3y6LJaToro (Quercus 
dentata Thunb.) B npenenax flpMMOpcKoro Kpa5I orpaHMLieHo Kpai1HHM 
JOroM. 0cHOBHa5I LJaCTb ero apeana HaxonHTC5I B 5InoHHH, Kopee, KHTae 
(Manees, 1936; Bopo6beB, 1968; MeHHUKHH, 1984; YceHKO, 1984; Xap
Keswr, 1991; ,lJ,o6pbiHHH, 2000; l1 np.). f.3. KypeHUOBa (1968) OTHOCHT 
ny6 3y6LiaTbiH K penHKTaM nnei1cToueHa. ,II,JI5l PoccMH oH onpeneJieH 
KaK pe!J,KHH BH!J,, COKparuaiOlUYIH CBOH apean (KaTeropH5l 3) If Tpe6yJO
lUYIH oxpaHbT (KpacHa5l KHHra CCCP, 1978, 1984; KpacHa5I KHHra 
PCcDCP, 1988; XapKeBHLJ, KaLiypa, 198 I). 

f1pHMopcKa5I nonyJI5lUH5I ny6a 3Y6'JaToro HaxonMTC5l B ycJIOBl15!X 
cesepHoro npenena csoero pacnpocTpaHeHH5l H npHypotieHa K np!16pe)K
HbiM TeppHTOpH5IM, KOTOpb!e ~e llaBHO l1HTeHCHBHO BKJlJO'-IaJOTC5I B 
npouecc X035IMCTBeHHOro OCBOeHH5I (KypeHUOBa, 1969), a B DOCJle)J,HHe 
ronhi aKTHBHoro cTpOHTeJILCTBa 30H OTLLbiXa, nopor, na'l. B HaCT05IWee 
speM5I powH, penKoJleCL5! H OTJJeJlhHLie nepesb5! ny6a 3y6'-!aToro coxpa
HMJI!1Cb Ha o6o'lHHax aBTOMarHCTpanei1, npono)KeHHbiX qepe3 MeCTa ero 
npoH3pacTaHH5I (aBTOTpacca noc. CnaB5IHKa-noc. XacaH, Tpacca B paii
OHe HaxonKMHCKoro nepesana), B npe.rreJiax ceJIHTe6Hoi1 30Hbi r. Ha
xonKa, noc. XacaH, fso3neso, KpacKMHO, 3apy6MHO. ,II,epeBb5I HMeJOT 
YllOBJleTBOpMTeJlbHOe COCT05!HHe 11 )J,a)Ke 06HJibHO DJIO)J,OHOC5!T. ,lJ,aH-
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HbiH <!JaKT CTaJI peUJa!Oll(HM npH Bbi6ope 3TOfO BVI,Ila LlJ15I rrpoBe,IleHH5I 

BereTaUHOHHb!X OnbiTOB no onpe,IleJleHHIO era TOJlepaHTHOCTH K ITO

'!BCHHOMY 3afp5I3HeHl110, TeM 6onee '!TO CBe,IleHHM 06 a,IlaiTTHBHOH cno

C06HOCTH L{y6a 3y6qaTOfO B TeXHOfeHHbiX YCJ10BI15IX B Hay'!HOH JlHTepa

Type LlJ15! Hamero perVIoHa HeT. ITepBbie LlaHHbie o era BbiCOKoi1 ycToi1-

'!HBOCTH K 3arp5!3HeHHJO nO'!Bbi nonY'!eHbi aBTopaMH (Ko3HHa, Bepxo

JJaT, 2000) B MOL{eJJbHbiX 3KCnepVIMeHTaX C BJ1H5!HJ1eM pa3HbiX L\03 CBV!H

ua (OT 300 L\0 3000 Mf/Kr ITO'!Bbl) Ha OLlHOJleTHHe Ca)l(eHIJ,bl. Pe3yJ1bTa

Tbl 11CCJJe,IlOBaHHH BOLlHOfO 06MeHa 11 MOp<lJOJJOrH'!eCKOH 113MeH'!J1BOC

TH Ca)l(eHUeB noKa3aJIJ1 HeKOTOpOe yBeJlWieHHe 11HTeHCHBHOCTI1 TpaHC

nVIpaU,HH I1 BOLlHOfO ,Ile<!JHU,HTa TKaHeH JlHCTa, CHH)I(eHHe ITOJ1HOH BJJa

fOeMKOCTJ1 TKaHeH JlHCTa I1 npOL\YKTI1BHOCTH aCCJ1MI1JJ5!1J,HOHHOfO an

napaTa. ELlVIHH'!Hbie XJ10p03bl 11 HeKp03bl JlV!CTbeB HMeJ111 MeCTO TOJJb

KO K KOHIJ,Y BereTaU.11H. 

)],y6 3y6'!aTb!H 3aCJJy)I(HBaeT OC060f0 BHHMaH!15! KaK Bb!COKOLleKO

pantBHa5! nopo,Ila, KOTOpa5! LlOJl)I(Ha 3aH5!Tb LlOCTOMHOe MeCTO B 03eJ1e

HeHI111 np11MOpCKHX fOpOLlOB I1 HCnOJJb30BaTbC5I B napKOBOM CTpOH

TeJlbCTBe (Bopo6beB, 1968; Ypycos, CllmpHoBa, 1976; YpycoB 11 L\p., 

1983; 11 L\p.), IT03TOMY 11CCJ1e,IlOBaHI15! a,IlaiTTHBHbiX peaKIJ,HH pa3H b!X B03-

paCTHbiX rpynn Ha ITO'!BeHHOe 3arp5!3HeHHe 11Me!OT He TOJJbKO Hay'!HOe, 

HO 11 npaKTH'!eCKOe 3HaqeHHe. 

Uenh HaCT05!ll(ei1 pa6oTbi - 113Y'!HTb OTBeTHbie peaKU.HH JOBeHHJlh

HbiX pacTeHHH (BCXOL\OB I1 Ce5IHIJ,eB) L{y6a 3y6'!aTOf0 Ha B03,IleHCTBI1e 

Bb!COKHX I1 O'!eHb BbiCOKHX L\03 TOKCH'!HbiX Bell(eCTB B ITO'!Be (T5I)I(CJ10f0 

MeTaJIJJa CBI1HIJ,a I1 3J1eMeHTapHOH cepbi) no Mop<!JoMeTpH'!eCK11M l1 

¢113HOJJOfl1'!eCKHM ITOKa3aTCJ15!M. 

MATEPMAJI 11 METO,l.I,HKA 

J1CCJ1e,IlOBaHH5! npoBe,IleHbl Ha Tepp11TOpV!H fopHOTaC)J(HOH CTaH

UHH LI,BO PAH, B oKpecTHOCT5!X KOTopotl OTCYTCTBYJOT npOMhilllJleH

HbJe npe,IlnpH5!TI15! 11 aBTOMarVICTpaJIH, 5IBJ15!10U111eC5I HCTO'!HHKaMH aT

Moc<!JepHOfO l1 nO'!BeHHOfO 3afp5!3HeHH5I cpe,Ilbl TOKCHKaHTaMH. Bere

TaUHOHHbie OnhiTbl 6b!J1H nOCTaBJJeHbJ B YCJ10BI15!X JTeTHei1 TeiTJTHUbl, 

HCKJIJOqaJOUiei1 nona,IlaHHe aTMoc¢epHbiX oca,IlKOB. B Ka'!eCTBe 3JTeMeH

TOB 3arp5I3HI1TeJTei1 nO'!Bbl HCITOJTb30BaJII1Cb Bb!COKI1e Ll03bl 3JJeMCHTap

HOYt Cepbl I1 CBHHUa - OT 1000 L\0 4000 Mf Ha Kf ITO'!Bbl. Cepa BHOCI1-

J1aCb B BHLle nopOUJKa 3J1eMeHTapHOYt cepb!, a CBI1HeiJ, - B BH,Ile OKHCI1. 

123 



Ta6JIHua 

Bee .lKeJiy,neu .ny6a 3y6qaToro pa3HhiX !Jleuonmos 

<!JeHOTHn lKCJlYI\CH 
Bee lKe.nyAei1 (cpe)1Hee H3 60, r) 

KpynHbiH cpe)lHHH MCJlKHH 

KanJJeBH)lHhJe* 2,1 1,7 1,2 
3J1JJHnCOBH)lHbJC* 2,3 1,9 1,4 
3JJJJHllCOBH,II.Hbie C 51MY3TOi1 

sepxywKoi1 2,4 1,7 1.0 
.JJIJlHnCOBH)(HbJC C nJJOCKOH 

py6uesofi nJJOlU3!1KOi1 2.7 2.0 1,7 
o04KOBH!lHhJe YMHHCHHbie 2,6 2,0 -

DO'!KOBHI\Hhie yKopo'leHHbie 2.3 1,8 1,2 
Il04TH wapOBH)1HbiC 2,2 1,6 1,1 
WapoBHI\HhJe* 2,4 1.9 1,3 

llpi!Meqauue, 3Be3,nO'IK3MI1 (*) TIOKa3aHbl <jJeHOTI1Tibl )l(eJiyL{eii (KPYTJHhiX 
pa3MepoB), B35!TbJe B Ollb!T. 

0IIbiT 3aJJO)KeH B TpexKpaTHOH IIOBTOpHOCTI1 (no 20 WT. )Keny)leH B 

Ka)K)lOH KlOBeTe). )Keny)ll1 )ln5I IIOCa)lKI1 C06paHbl B OKT5I6pe 2000 r. Ha 

IOre XacaHcKoro pai1oHa (XacaHCKI1H np11pO/lHbrti napK 11 ero oKpecT

HOCT11). I1epe)l IIOCa)lKOH OHI1 KaJJH6pOBaJJHCb ITO ¢eHOTI1IIaM H Kpyrr

HOCTH. )J,n5I OIIbiTa OT6HpaJJI1Cb TOJlbKO KpyiiHbie CeMeHa TI1IIH'-IHO Kan

JleBI1)lHbiX, 3Jlni1IICOBH!lHbiX 11 wapoBHilHbiX ¢eHOTHIIOB. Bee O)lHoro 

)KeJ1Yil5I Kone6aJJc5I OT 2,1 )lO 2,7 r (Ta6n. 1 ). IToca)lKa ocywecTBmmacb 

ceMeHaMH, He npowe)lUII1MI1 eCTecTBeHHYJO cTpaT11cp11KaiJ,I1IO. B Te'-!e

HHe BereTaUHH npOBO)ll1nHCb Ha6nJO)leHI15! 3a pOCTOM 11 pa3BI1TI1eM BCXO

)lOB H Ce5IHUeB 11 11X )KH3HeHHbiM COCT05IHHeM. KpoMe TOfO, Onpe)len5I

ni1Cb BCe IIOKa3aTenl1 BO)lHOrO pe)KI1Ma (11HTeHCI1BHOCTb TpaHCIII1paU1111, 

BO)lHbiH )lecPHIJ,11T, IIOnHa5I BJJaroeMKOCTb TKaHeH J111CTa) 11 cPOTOCHHTe

TI1'-!eCKa5I IIpO/lYKTHBHOCTb aCCI1MI1Jl5!U110HHOf0 annapaTa. 

PE3YJibTATbl M OECY)l{)];EHME 

PeaKU1111 )lpeBeCHbiX BH!lOB Ha aTMoccpepHoe 3arpmHeHI1e TOKcwr

HbiMI1 )lJ15I 11X )KI13He)le5ITenbHOCTI1 BeruecTBaMll OCBeUJ,eHbi B Hay'-!HOH 

JJHTepaType )lOCTaTOYHO xopomo (KynarHH, 1974; 11nhryH, 1978; 3ar

p5I3Hemte ... , 1988; feTKO, 1989; HHKonaeBcKHti, 1979; Ceprei1YI1K, 1990). 
0TBeTHbie peaKUH11 )lpeBeCHbiX Bl1)l0B Ha B03)leHCTBI1e IIOY:BeHHOrO 

3arp5I3HeHH5I B HaCT05IUJ,ee BpeM5I H3yYeHhi KpatiHe He)locTaTOYHO. ToK-
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CHY:Hble 3neMeHTbl, HaKarrnwBa5ICb B ITO'-!Be 3a CLieT aTMOCclJepHblX OCa)l

KOB If pacniTenbHOfO OITa)la, ITOCTyrraiOT B paCTeHH5l '-!epe3 KOpHeBbie 

CHCTeMbl, Bhi3biBa5l cepbe3Hble MeTa60nHY:eCK11e HapyweHIDI (KOCHIJ,HH, 

J1rowwHa, 1986). 
B6JIH3H KpyrrHhiX aBTOMarwcTpaneti, KaK rrpaBHJio, Ha6JIIO)laeTC5l 

rroBbiWeHHaH KOHIJ,eHTpali,IDI B no'-!Be TH)!(enhrx MeTannoB (Pb, Cd, Zn 11 

)lp.) l1 HX coneti. no WKane 3KOHOrH'-!eCKOfO HOpMHpOBaHIDI rrpWH5ITO 

pa3nWfaTb HeCKOJlbKO ypOBHeH CO)lep)!(aHH5l CBHHIJ,a B flOY:Be: OT HI13K0f0 

5-10 Mf/Kr IIOY:Bhi )lO O'-!eHb BbiCOKoro 70-150. no )laHHblM H.C. IliM

XOBOH (1992), MaKCHManbHoe KOJIHY:eCTBO CBHHUa B rroY:Bax r. Bna)lMBO

CTOKa COCTaBn5leT OT 100 !lO 500 Mr/Kr IIO'-!Bbl, a r. LJ:anhHeropcKa- OT 30 
no 500 Mr/Kr, rrpwieM B6JIM3H aBTO)lopor nocnenHero ero Konw'-!eCTBO B 

ITO'IBe 3Ha'-111TenhHO 60JihWe - 600-700 Mf/Kr ITO'-!Bbl. 

Conep)!(aHHe cepbi B no'-!Bax r. Bna)lHBOCTOKa BapbHpyeT oT 300 
no 1800 Mr/Kr (illHxosa, 1993), a B rro'-!Bax D:anbHero BocToKa oHo 

COCTaBn5leT OT 0,004 !lO 0,3 % B 3aB!1CI1MOCTH OT THITa ITO'-!Bbl (fOJIOB, 

ITpoKorroBa, 1981). 
B npenBapwTeJihHbiX BereTaUHOHHbiX onhiTax rron6MpanHcb !lHa

rra30Hbi KOHUeHTpaUHH cepb! l1 CB11HUa, TOpM035IWHe poeT, HO He Cnf1W

KOM 6biCTpo ymeTaiOWMe ¢w3Monom'-!ecKHe peaKUHH pacTeHHH. B 3THX 

3KCnepHMeHTaX ITOJiyY:eHa xapaKTepHCTHKa peaKUHf'! Ce5IHUeB !ly6a 3y6-

Y:aTOf0 Ha KOHUeHTpaUHIO CBHHUa B ITO<JBe OT 100 !lO 900 Mf/Kr. Pe-

3ynbTaTbl flOKa3anl1, Y:TO ~e rrpw 3Tl1X )l03aX rrp011CXO)ll1T HeKOTOpa5I 

3a)lep)!(Ka B pa3BHTHI1 BCXO)lOB l1 Ce5IHUeB. B KOHTpone rrepBbie BCXO)lbl 

rroHBHnwch Ha 15- i1 neHh, a B on biTe TOJibKO Ha 19-11. l:lepe3 nBe He)leJiw 

Ce5IHUhl B OIIb!Te HeCKOJlbKO OTCTaBanH l1 B pOCTe. B TeY:eHHe BCero 

rrepHO)la BereTaUJ111 )!(lf3HeHHOe COCT05IHJ1e pacTeHMH OCTaBanOCh XO

pOWHM )la)!(e B BapH3HT3X C BbiCOKOH )l030H CBMHUa (900 Mf/Kr) B ITO

'IBe. OnHaKo 3TH rrpenBapwTeJibHbie naHHbie rroJiy'-!eHhi Ha He6onhlllOM 

'-!MCne )!(eny)leH 11 He MOfYT CJI~HTb OCHOBaHMeM )lH5I 0606WeHHH. 

B rrocJie!lyiOWHX sereTaUI10HHbiX OIIbiTax 3neMeHTapHa5l cepa 11 

CBMHeU BHOCJ1HJ1Cb B ITOY:By B O<JeHb BbiCOKI1X KOHUeHTpaUH5IX ( 1000-
3500 Mf/Kr ITO'lBbi). LJ:03hl cepb! B 10 H6onee pa3, a CB11HUa B 100 pa311 

6onee rrpeBOCXO!lHJlM nD:K 3TMX 3JleMeHTOB 3arp5I3HHTeJlei1 B rroY:B<lX 

roponos ITpHMopcKoro KpaH. 

Bo BCeX BapMaHTaX OITbiTa, TaK )!(e KaK 11 B KOHTpOJle, HeCTpaTI1-

cPI1l!11pOBaHHbie )!(eJiyJlH rrpopacTanH He)lp~Ho. MaKcHManbHa5l Bcxo

)!(eCTb ceMHH cocTaBJlHJla He 6o11ee 50-65% (Ta6Jl. 2, 3). B BapiiaHTax 

OflbiTa C BHeCeHHOH B ITO<IBy 3JleMeHTapHOH cepOH TOKCIIY:Hhii:f 3J1eMeHT 

oKa3biBan ymeTaiOUJee neticTBHe Ha rrpopacTaHIIe )!(enynei1 B Te<JeHI1e 
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Ta6JI!1Ua 2 

lJHCJIO BCXO)l,OB .uyfia Jy6'1aTOfO UO )l,HliM HafiJIJO)l,eHl!H 

(cpe)l,Hee H3 60 :tKeJiy)l,eH, lilT) UO)l, BJIHliHHeM BhlCOKliX )1,03 cephl 8 UO'!Be 

)laTa l1051B,~eHI151 BCXOL\OB 
BapHaHT orrbrTa, 

nma S, MriKr 04.06.01 14.06.01 24.06.01 24.07.01 14.10.01 
ITOYBbl (26nHcif) (36nHei1) (46nuei\) (76 nHei\) (160 nHeii) 

Komponh 6 13 21 32 34 
I-1000 4 12 19 31 35 
II- 2000 2 6 20 30 30 
m-3500 3 8 22 26 31 

OpuMe•lanue. Ll,aTa rroca)l,Kl1 08.05.200 I r. 

nepBhiX 36 nHeH: qepe3 26 )lHeH IlOCJle IlOCa)lKl1 l1X BCXO.>KeCTh COCTaB

mma B KOHTpOJle 15%, a B Bap!1aHTaX OilhiTa- 5,0-7,5%; crepe3 36 )lHei1: 

B KOHTpoile - 33%, a B BapMaHTax orrhrTa- oT 10 no 20%. OnHaKo )')Ke 

qepe3 46 nHeH B pe3yJlhT3Te ananTHBHhiX peaKill1H BCXO.>KeCTh .>KeJlyne.H. 

B OilhlTHhiX BapMaHTaX 3H3l.[l1TeJlhHO B03p3CJla no 32-36,5% ITO OTHO

WeHMIO K KOHTpOJliO. 

BHeCeHHhiH B OOl.[BY CBMHeU He OKa3hiB3.Jl TOKCJ1l.[H0f0 nei1.CTBM5l 

Ha npopacTaHMe .>Ke.rryneil. Bo BCeX BapMaHTaX OilhlT3 l1 B KOHTpOile B 

Te'-IeHMe nepBhiX 26 )lHei1 BCXO.>KeCTh .>KeJly)leH COCTaBJl5IJla BCero 5-J 0% 
(Ta6Jl. 3); qepe3 46 )lHe.H. - 20-27%. K KOHUY BereTaUMH 11 B KOHTPOile, 

11 B p33Hh!X BapMaHTaX Oilh!Ta MaKCl1M3.JlhHOe l..JMCJlO Ce5IHUeB 6b!Jl0 OT 

50 )lO 65%. 

Ta6n11ua 

lJHCJIO BCXO)l,OB .uyfia Jyfi'laTOfO DO )l,HliM HafiJIIO)l,eHHH 

(cpeil,Hee H3 60 :tKeJiy)l,ei!, UIT) 110)1, BJII!liHHeM Bh!COKIIX )1,03 CBliHI.(a B UO'!Be 

BapHaHT Ollbi-
}laTa !10HBJJCHl151 BCXOL\OB 

ra, nma Pb, 04 06 01 14.06.01 24.06.01 24.07.01 10.10.01 
Mr/Kr l10YBhl (26nHeif) (36 .~Heii) (46nHei1) (76 }:lHeii) (! 60 L\Hei\) 

KOHTPO!lb I 7 15 39 35 
l-1000 3 10 15 25 29 
II- 2000 4 5 12 21 28 
III- 3500 3 7 16 3 32 
IV- 4000 I 4 16 34 39 

OpuMe'!anne. Ll,ara rroca)l,Kll >KenyneH. 08.05.2001 r. (rro 20 IIITYK B 

KJOBere). 

126 



Ha BeXO)KeeTb )KeJiyL(eH ny6a 3y6'-IaTOfO 3HaYJ1TeJibHO ITOBJII15IJIH 

epoKH rroeaL(KH. Dp11 paHHHX epoKax rroeaL(KH (6-8 Ma5l) MaKeJJ

MaJibHa5l BeXO)KeeTb )KeJiyL(eH L(OeTHraJia TOJibKO 50-65%, TOfL(a KaK 

rrp11 6onee rro3L(HHX (14 HJOH5l) oHa 6nJJia paBHa 94-96%. 
BnreoKHe L(03hi eepnr B rroYBe oKa3hiBaJIH ena6oe yrHeTaJOwee 

BJII15IHI1e Ha poeT BeXOL(OB TOJihKO B TeYeHHe rrepBbiX 26 L(HeH. B 3TOT 

nepHOL( epeLl,H5l5I BbieOTa BeXOL(OB B KOHTpOJie 6biJia 3,5 eM, a IT pH 

eaMoi1 BhreoKo:H 11.01e- 3500 Mr/Kr rroYBhi- 2,7 eM. B noenenyJOWHe 

L(HH ee5IHU:hl aL(aiTTHpOBaJIHeb K vl36biTKY eyJincpaTOB B ITOYBe I1 y)Ke 

Yepe3 36 I1 46 L(HeM BbieOTa ee5IHU:eB KOHTpOJihHhlX JJ OITbiTHhiX Bapl1-

aHTOB pa3JIHYaJiaeb He3Ha'lHTeJibHO, a K KOHU:Y BereTaU:I111 rrp051.B

JI5lJie5I L(a)Ke He6oJI hWOH eTHMYJIHPYIOWI1H 3cpcpeKT BJII15IHI15l eynbcpa

TOB Ha HX poeT. L(a)Ke BTOpHYHhiH rrpHpOCT ITO BbieOTe y ee5lHUeB B 

BapHaHTaX OITbJTa 6biJI HeeKOJibKO BhiiUe, YeM y KOHTpOJihHbiX paeTe

HI1H. TaK, yepe3 76 L(He:H epeLl,HHi1 np11poCT y ee51HU:eB B KOHTpone 

6biJI paBeH 1,2 eM, a B pa3Hb!X BapHaHTaX OITbiTa- 2,5-3,2 eM. qepe3 

160 L(HeH (KOHeu BereTaUHH) BTOpi1YHhlH rrpHpOCT y ee5!HUeB B KOH

TpOJie 6biJI 2,4 eM, a ITOL( BJII151tll1eM eyJibcpaTOB B ITO'-IBe- OH eoeTa

Bl1JI 3,3-3,5 eM. TaKa5! )Ke 3aKOHOMepHoeTb rrpoeJie)KHBanaen H no 

KOJIH'leeTBY JIHeTbeB Ha paeTeHHH. K KOHUY BereTaUl1l1 JJX YHeJIO y 

ee5lHUeB B KOHTpOJie B epeLl,HeM 6b!JIO paBHO 5,2, a B BapHaHTaX OITbi

Ta- 5,9-6,6 (Ta6JI.4). 
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IIpnMe'laHne. ,lJ,aTa nocawrn )!(eJTy)J,efi - 06.05. 2001 r.( no 20 WT. B KJOBeTe). 
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Bapr<aHT 

onhrTa ):(03a Pb, 
Mr/Kr 

IIOYBbl 

KoHTpOHb 

I -1000 

II- 2000 

III- 3500 

IV -4000 

BmlliHHe BbiCOKIIX ,[\03 CBHHl(a B noqBe 
na Moplj:loMeTpnqecKHe noKa3aTeJIH ceHHl\eB 

IQ'6a Jy6qaToro 

Cpe.T(H5151 BbiCOTa pacTeHI-IH, CM 
CpeAHee KOHHYeCTBO 

JJHCTheB, WT. 

;: - " 0 J: ..c ::::r 
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77 
N~ 

3,6 

HeT 

2,5 
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- l:S: 
0 <l) 

. J: 
r-- to! 
0',!) 
7r-
N~ 

3,6 
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3,8 
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Ta6JIHl(a 5 

Cpe):(HIIH 

npHpOCT, CM 

.-2 
0 <l) 

. J: 
r-- "! 
0',!) 
7r-
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2,1 

1,9 
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0,2 

>:: 
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0 :I: 
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2,1 
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IlpnMeqanne. LlaTa noca.nKH )l(eJiy):(ei1 06.05. 2001 r. (no 20 lllT. s KJOBeTe). 

BHeCeHHbJe )],03bl CBHHI..J,a OKa3biBaJIH 6onee CHJibHOe HeraTHBHOe 

)J,eHCTBI1e Ha pOCT H pa3BHTI1e Ce51HUeB, '!eM CyJib<iJaTHOe 3arp513HeHHe 

ITO'!Bbl. Ilo)J. BJIH51HI1eM Bb!COKHX )],03 TIDKeJIOfO MeTaJIJia CHIDKaJIHCb Bbi

COTa pacTeHHH, BTOp.W!HbiH np11pOCT 11 '!HCJIO JIHCTbeB Ha CTe6Jie (Ta6JI. 

5). TaK, '!epe3 46 )J.HeA cpe)J.HI1e pa3Mepbr cTe6neA ce51HI..J,eB rrp11 )J,o3e 

CBI1HI..J,a 2000 Mf/Kr COCTaBJI51JIH 76%, rrpH )],03e 3500 Mr/Kr - 69%, a 

rrp11 )J.03e CBJ.IHI..J,a 4000 :v!f/Kr- 54% ITO OTHOWeHHIO K KOHTpOJIIO. Bbl

COKI1e )],03bl CB11HUa B ITO'!Be 3aMeTHO TOpM03HJ111 11 <iJopMHpOBaHI1e BTO

pH'IHOfO rrpMpOCTa. Ilp11 )J,03aX CBHHUa B fiQt!Be BbJWe 1000 Mf/Kr y 

6oJibWI1HCTBa Ce51HUeB erue He 6bJJIO BTOp11'lHOfO ITp11pOCTa B BblCOTy, 

)J,a)Ke qepe3 )J,Ba C ITOJ10BI1HOH MeC51lla (76 )J,Hetl.); B TO )Ke BpeM5l y KOH

TpOJibHbiX pacTeHHH OH paBH51JIC51 2,1 CM, a B rrepBOM sapHaHTe OITbiTa 

( 1000 Mr/Kr) - 1,9 CM. K KOHI..J,Y BereTaUI111 y pacTeHHH KOHTpOJibHOfO, 

rrepBOfO H BTOporo Bap!1aHTOB OITbiTa BTOpH'IHbiH rrpHpOCT paBeH 2,3, 
2,1, 2,0 CM COOTBeTCTBeHHO, 11 TOJlbKO ITpH )J.03e 4000 Mf/Kr OH B 1,6 pa3a 

MeHbllle, lfeM B KOHTpOJie. 

KoJII1l£eCTBO JIHCTbeB y ce51HUeB B cpe)J.HeM Ha O)J.HOM pacTeHHI1 

Bapb11pOBaJIO OT 3,6 )],0 4,2 B KOHTpOJie H pa3HblX BapHaHTaX OITbiTa. 

0)J.HaKo rrpH OlfeHb BbiCOKOH )J.03e CBHHUa ( 4000 Mr/Kr) '!HCJIO JII1CTbeB 

Ha pacTeHHH MeHbllle, '!eM y KOHTpOJibHbiX pacTeHHH. 
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3AK.JUOlJEHIIE 

B03pacTmow,ee B nocne;mee BpeM>I aHTponoreHHoe B03L(ei1cTBHe 

Ha paCTHTeJibHbiH TIOKpOB Tpe6yeT L(eTaJibHbiX HCCJieL(OBaHHH aL(aiiTa

UHOHHbiX B03MO)J(HOCTeH paCTeHHH npH CTpeCCOBbiX ycJIOBl15IX MHHe

panbHOrO IJ HTaHH5I. 

HeKOTOpbre BHL(bi pacTeHHH, o6naaaiOwHe noHH)J(eHHOH aaarua

UHOHHOH CIIOC06HOCTbiO, rH6HYT 6yL(yqH He B COCT05IHHH IIpl1CIJOC0-

6HTbC5l K MeH5IIOIJJ,HMC5I ycnoBH>IM cpeL(bi. Oco6eHHO 3TO OTHOCHTC5I K 

peL(KHM BHL(aM, 3aHHMaiOIJJ,HM orpaHHYeHHbie B CBOeM pacnpOCTpaHe

HHH TeppHTOpHH. )lJI>I IIOHHMaHH5I MeXaHH3Ma aL(aiiTaUHH paCTeHHH 

Heo6xoaHMbi o6neKTHBHbie KPHTepHH oTBeTHbiX peaKUHi1 pacTeHH5I B 

He6narOITpH5ITHbiX YCJIOBH5IX TOKCH'IHblX IJO'IB. 

Hecnyqai:JHo o6neKTOM L(aHHOH pa6oTbi Bbr6paH peL(KHH BHL( -

ay6 3y6YaThri1. OH aeKopaTHBeH 6naroaap5l KpynHhiM JIHCTb5IM, coxpa

H5IIOIJJ,HM HHTeHCHBH0-3eJieHyiO OKpacKy L(O KOHUa CeHT5I6p5I-cepeL(H

Hbl OKT5I6p5I, CMeH5liOIJJ,YIOC5I 3aTeM Ha 5IpKHe KpaCHO-)J(eJITbie UBeTa. 

Ha OTKPhiTbiX ocBeweHHbiX yYacTKax BbiCOTa aepeBbeB He rrpesbrwaeT 

3-5 (6-8) M, BeTBJieHHe HaYHHaeTc>I O'-!eHb HH3KO (c 50-70 eM). HH)J(

HHe BeTBH MaCCHBHbie, llJIHHHbie, B CB5I3H C LJeM IJJlOIJJ,aL(b KpOHbi I1p11 

He60JibWOH BbiCOTe L(epeBa llOBOJlbHO o6wHpHa5I. 

KpoMe BhrcoKoi:t aeKopaTHBHOCTH 3TOT BHll HMeeT xopowHe aaan

THBHbre peaKUHH B YCJIOBH5IX IJO'IBeHHOrO 3arp5l3HeHH5I TOKCHKaHTaMH. 

YlcXOL(5I H3 pe3yJihTaTOB IIpOBeL(eHHbiX MOL(eJibHbiX 3KCIJepHMeHTOB B 

YCJIOBH5IX TOKCHqHbiX IIO'!B BbiCOKHX l1 O'IeHb Bb!COKHX ypOBHeH CYJib

¢aTHOrO 3aCOJieHH5l (3JieMeHTapHa5l cepa, BHeCeHHa5I B IJOqBy, rrepexo

L(HT B ¢opMy CyJib¢aTa) H CTpeCCOBbiX ll03 CBHHUa B IJO'!Be L(y6 3y6qa

TbiH HMeJI xopowyiO BCXO)J(eCTb )J(enyaei1, aa)J(e He rrpoweawHx ecTe

CTBeHHYIO CTpaTH¢HKaUHIO. 0L(HaKO CpOKH L(J15I ero IJOCaL(KH ueneco

o6pa3Hee rrepeHeCTH Ha TI03L(HIOIO BeCHy, '-IT06bi 3apOL(b!W ycneJ1 IIOJI

HOCTbiO c¢opMHpOBaTbC5l, TOrL(a npoueHT BCXO)J(eCTlf B03pacTeT C 50-
65% L(O 90-94%. 

lloL( BJIH5IHHeM cepbl B IIO'!Be B Te'!eHHe nepBOrO MeC>IUa rrpOHC

XOL(HJIO TOpMO)J(eHHe rrpopaCTaHH51 )J(eJiylleH (Ha 3M6pHOHaJibHOH CTa

L(HH pa3BHTH5l 3apoabrwa). B L(aJibHeilweM '!HCJIO BCXOL(OB B BapHaHTax 

OTib!Ta L(OCTHraJIO KOHTpOJibHbiX, a K KOHUY BereTaUHH 6b!J10 L(a)J(e He

CKOJibKO Bb!We. 

BHeceHHbie B noqBy ll03bi cepbr TOPM03HJIH poeT pacTeHHH B Bbi

COTy TOJlhKO Ha paHHHX 3Tanax. TaK, qepe3 26 L(HeH BbiCOTa paCTeHHH B 

OIIb!Te COCTaBJI51Jia 77-89% ITO OTHOWeHHIO K KOHTpOJIIO, HO y)J(e qepe3 
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36 LJ,HeH ITOCJie llOC3,LI,KM yrHeTaiOll(ero BJIM51HM51 TOKCW!HOfO 3JieMeHTa 

(cepbi) He OTMeYeHO ITO BCeM MOpcpoMeTpMYeCKHM ITOKa3aTeJI51M (BbiCO

Ta paCTeHMH, KOJIWieCTBO JIMCTheB M BTOpMYHbiH npMpOCT). 3TO 51BJI51-

eTC51 pe3yJihTaToM anarrTal.(MM ce51Hl.(eB K ycnoBM51M no'IBeHHoro 3arp513-

HeHM51. Eonee Toro, K KOHUY BereTal.(MM BHeceHHa51 cepa oKa3biBana 

CTHMynMpyiOIUMti 3cpcpeKT. 

BHeceHHhie LJ,03hi CBMHl.(a TopM0311JII1 npopacTaHMe )l(enyneti TOJih

Ko Ha paHHMX 3Tarrax MX pa3BI1TI151 - B TelleHMe nepBblX 26-36 LJ,Heti. 

B nocnenyiDIUMe LJ,HM MHTeHCMBHOCTh npopacTaHI151 B onhiTe rrpaKTM

YeCKM He OTJ111YaJiaCb OT KOHTpOJibHOH. 

HaM6onee CMJihHOe yrneTaiOmee BJII151HMe CBMHl.(a, BHeceHnoro B 

ITOYBy (oco6eHHO OlleHb Bb!COKHX Ll,03 - 4000 MrjKr), TaK)l(e OTMella

JIOCb Ha pannHx 3Tarrax pocTa ce51nu,es (BhiCOTa pacTemtti qepe3 46 nnei1 

ITOCJie ITOCaLJ,KI1 COCTaBJI51Jia BCero 54% ITO OTHOlUeHJ1lO K KOHTpOJIIO) H 

3aMeTHO CHJ1)l(aJI0Cb K KOHUY BereTal.(l-111 (76-78%) B pe3yJibTaTe anan

TMBHblX peaKl.(MH Ce51Hl.(eB. 

OlleHb BhiCOKMe LJ,03hi CBMHu,a (4000 Mr/Kr) B nollse TopM03MJII1 M 

pa3Bl1Tl1e Ce51Hl.(eB: 3aKJI3,LI,Ka JIMCTbeB, 'IMCJIO MX Ha pacTeHJ1l1 He npe

BbllllaJIM 66% oT KOHTPOJI51. B pe3yJihTaTe 3,LI,anTal.(MH ce5IHUeB K nei1-

CTBI110 CBMHl.(a, yrHeTaiOll.(ee BJIJ151HJ1e KOTOpOrO CHM)l(aJIOCb C yBeJIM'Ie

HHeM rrepMOLJ,a BereTal.(MM, KOJII1YeCTBO JII1CTbeB y Ce51Hl.(eB B 3TOM BapM

aHTe OllhiTa 3HaYMTeJihHO yBeJIMYMJIOCb (86-90% OT KOHTpOJibHblX). 

BHeceHHhiH B noYBY CBMHeu, CHJibHO yrHeTan neTHMti npMpocT ce-

51Hl.(eB B BhiCOTY, oco6enHo B Haqane ero cpopMMposaHM51 (Ta6JI. 5). Ha 

76-i1 nenh nocne rroc3,LI,KI1 B 4-M sapHaHTe orrhiTa (4000 Mr/Kr) cpenn11e 

pa3Mepbi 3TOfO rrapaMeTpa COCTaBJI51JII1 BCero 9,5% ITO OTHOWeHHIO K 

KOHTpOJIIO, HO K KOHl.(y sereTal.(l111 3Ha'IMTeJihHO yBeJIJ1YJ1BaJIJ1Ch (61%), 

YTO TaK)l(e MO)l(HO 06b51CHI1Th anarrTal.(Meti Ce51Hl.(eB. 

BneceHHa51 B rroYBY 3JieMenTapHa51 cepa OKa3hiBana He6onhwoe 

HeraTMBHoe BJIM51HMe Ha BOLJ,Hbiti o6MeH ce51Hl.(eB ny6a 3y6YaToro. DpM

lleM LJ,eHCTBMe l136biTKa cyJibcpaTOB B ITO'IBe He Bbl3b!BaJIO rny60KMX Ha

pyweHMH BOLI,HOfO o6MeHa 113-3a HX cna6oi1 aKKYMYJI51l.(Ml1 Ce51Hl.(aMM. 

TipM 3TOM IIOKa3aTeJIJ1 MHTeHCHBHOCTM TpaHCm!pal.(J1l1 He3Ha'IMTeJihHO 

rroBhiWaJIMCh y pacTeHMi1 OIIhiTHhiX sapMaiHOB. OnHaKo rrpM oYenh Bhi

coKoi1 KOHl.(eHTpal.(J1l1 Cepbl CHJ1)l(aJIC51 BOLI,HblH LJ,ecpMl.(MT: B BapMaHTaX C 

L1,030M 3500 Mf/Kr OH 6biJI paBeH 0,29; B KOHTpone - 0,52 Mr/CM2 ITJIO

ll(aLJ,H JIMCTa B 'laC (Ta6JI. 6). 

Tion BJil151HMeM CBMHl.(a B ITO'IBe y paCTeHMH OllblTHhiX BapMaHTOB 

MHTeHCMBHOCTh TPaHCIIMpal.(J111 6biJia HJ1)l(e, lleM y KOHTpOJihHhlX paCTe

HMH, onnaKo 3TO yMeHhweHMe TpaHcnMpaUMOHHoi1 cnoco6nocTM He 
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Ta6n11ua 6 

BO,ll,HbiH o6MeH CCHHIJCB ,!Q'fia Jyfi'laToro 

B YCJIOBHHX HO'IBCHHOfO JarpH3HCHHH TOKCHKaHTaMH 

BapuaHT 
Cepa CBHHCU 

Bot~Hbili 
OIIbiTa, ,U03a HHTCHCHBHOCTb Bot~HbiH HHTCHCHBHOCTb 

t\CtPHUHT, Mr/cM' s H Pb, rpaucnupauuu, tJ.CtPHUHT, Mr/cM
1 

rpaucnupauuu, 

Mr/Kr Mr/r Cbiporo seca Mr/r Cbiporo seca 
IIJIOIU3t(I1 JIHCTa B 

OJIOIU3t(H JIHCT3 B 
I 'I 

llO'IBbl TK3HI1 B I 'I I 'I TK3HH, I 'I 

KourpoJib 419 0.52 538 0,62 
1-1000 448 0,56 496 0,72 
II- 2000 556 0,56 504 0,66 
III- 3500 450 0.29 425 0,52 
IV- 4000 - - 351 

-
_0,39 

COnpOBO)!(Jl.aJIOCh rny60KHM HapyweHHeM BO,llHOfO 06MeHa BBM.UY TOfO, 

'ITO BO,llHbiH ne¢MUHT JlMCTa 3aMeTHO H3MeH5!JlC5I TOJlbKO np11 O'leHb 

BbiCOKOH KOHJJ,eHTpaUHM CBMHJJ,a B no<me (4000 Mr/Kr), f,lle OH 6bJJ1 B 

1,6 pa3a HM)!(e, lieM y pacTeHHH B KOHTpOJlhHOM BapMaHTe. l13MeHeHHe 

noKa3aTeneil sonHoro o6MeHa yKa3hiBaeT Ha 6blcTpoe pearnpoBaHne 

pacTeHHH Ha l13MeHeHMe YCJ10Bl1H npOH3pacTaHl15I, liTO, Bep051THO, MO

)!(eT CJlY)!(HTb O,llHHM H3 MeX3Hl13MOB ananTaJJ,MH K BJ1!15IHHIO TOKCMli

Hh!X BeWeCTB B ITOliBe. 

TaKHM o6pa30M, B pe3yJlhTaTe nposeneHHhiX HCcnenosaHHH ycTa

HOBJleHo, liTO BJ1H51HHe BbiCOKHX H OlieHb BhiCOKMX ,ll03 cepbl l1 CBHHJJ,a 

B ITOY.Be OC06eHHO CHJlbHO np05IBJ15leTC5l Ha paHHMX CTa,llH51X pOCTa H 

pa3BHTH5l Ce5IHJJ,eB .uy6a 3y6Y.aTOfO. 0TMeY.eHa ,llOBOJlhHO BhJCOKa51 anan

THBHa51 CITOC06HOCTh 3TOf0 BM,lla H3 paHHHX 3Tanax OHTOfeHe3a, o6yc

JlOBJleHHa5I ll3CTH'IHO OC06eHHOCT5IMH Mop¢OJ10fHH )!(eJly,ll5l l1 ,llOBOJlb

HO BbiCOKOH ycTOHlJ.HBOCThiO BH,lla K He6naronpH5ITHbiM ¢aKTOpaM cpe

,llbl. CeM5I .uy6a 3Y6'laToro ()!(enynh) MMeeT KpynHbie ceMMOJlM c neno

HHposaHHhiM ¢0H,llOM 3anaCHhiX Belll,eCTB M3Tepl1HCK0f0 paCTeHH5l, llTO 

CITOC06CTByeT Bbl)!(HBaHHIO BM,lla B CTpeCCOBbiX YCJ10Bl151X MMHepaJibHO

ro nHTaHH5I. B .UaJihHei1weM a.uanTaUM5I BM.Ua B TaKHX ycnoBH5IX B03-

MO)!(Ha, sep05ITHO, l13-3a HMeiOlll,eHC51 6apbepHOH ¢YHKUHH KOpHeil B 

ITOCTynJleHMH TOKCHllHbiX Belll,eCTB !13 ITOY.Bbl. 

HeCMOTp5I Ha Bb!COKMH ypoBeHb TOKCMlJ.HhiX 3JleMeHTOB B ITO'!Be B 

Te'leHHe BCero BereTaJJ,MOHHOfO nepMO,lla, )!(l13HeHHOe COCT05IHHe BCXO

,llOB H ce5IHUeB .uy6a 3y6'IaToro 6hmo secbMa ynosneTsopHTeJlhHhiM. 3a 

sech sereTaUMOHHhiH nepMon (160 .UHei1 c MOMeHTa nocanKH )!(enynei1) 

He 6biJ10 OTMe'!eHO He TOJlhKO ITOfl16WHX pacTeHHH, HO l1 OTCYTCTBOB3Jll1 
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xapaKTepHb!e Bl{!UIMbie IIOBpe)!(,!leHIUI JliiCTbeB - XJIOp03bl II HeKp03bl. 

TOJibKO IIO)l BJ1II5lHIIeM BbJCOKIIX )l03 CBIIHU3 B noqBe y Ce5lHIJ,eB Ha6mo

)laJIOCb 3HOMaJibHOe p33BIITIIe JIIICTOBOH IIJ13CTIIHKII. 
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