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PEAKHMA CEAHIIEB IYBA 3YBYATOI'O (QUERCUS
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Hebonbuiue powm nyba Mmouronsckoro ( Quercus mongolica Fisch.)
Ha ypOaHW3MPOBAHHBIX TEPPUTOPHUAX [IpUMOpCKOro Kpasg cuMmTaloTcs
SABJIEHWEM JOBOJbHO OOBIYHBIM. OHHM COXPAHUMHCH OT PACTUTEILHOTIO
[TOKPOBA, CYLIECTBOBABUIECTO 3/1eCh paHee, U MPOAOKAIOT NPOU3pacTaTh
B YCJIOBHSIX JOBOJLHO BBICOKOIO aTMOC(EPHOro U MOUYBEHHOTO 3arpsi3-
HEHHUSI.

Pacnpocrpanenune apyroro Buna nyda — ny6a 3yGuatoro (Quercus
dentata Thunb.) B npenenax puMopcKoro kpas orpaHMyeHo KpalHum
toroM. OCHOBHas yacTh ero apeaia Haxoaurces B Anoxuu, Kopee, Kurae
(Manees, 1936; Bopobbes, 1968; Menuuxuii, 1984; Vcenko, 1984; Xap-
keud, 1991; HoOpwinuH, 2000; v ap.). I.3. Kypenuona (1968) ornocur
Ay0 3ybuarelit K peiaukraM nieiicroueHa. Ins Poccum on onpenench
KaK peIKWH BHJ, COKpallalounii cBoil apean (xkateropus 3) U Tpedyio-
wui oxpanbl (Kpacnas kuura CCCP, 1978, 1984; KpacHag kHura
PCOCP, 1988; Xapkesnu, Kauypa, 1981).

ITpuMopckas nonyiaguus ayda 3y0uaToro HaxXoAMTCSI B YCIOBUSIX
CEBEPHONO f1pejiesla CBOET0 PaCPOCTPAHEHUS M NPUYpoUeHa K Nprubpex-
HbIM TEPPUTOPUSIM, KOTOPbIE YK€ JaBHO MHTEHCUBHO BKJIIOUYAIOTCA B
Mpoliecc Xo3siicTBeHHoro ocsoeHust (Kyperiosa, 1969), a B nocneammne
rojibl AKTUBHOTO CTPOUTENLCTBA 30H OTABIXA, AOpor, aad. B nacrosiee
BpeMs POLLIM, PEIKOJIEChS U OT/eJIbHbIC 1epeBbs 1yba 3y04aToro coxpa-
HWIKCH HA 0O00UYMHAX aBTOMarucTpanei, NposokKeHHbIX 4epe3 MeCTa ero
npouspactanus (aprorpacca noc. CnapsgHka—rnoc. XacaH, Tpacca B paii-
one HaxonkmHckOro nepenajia), B Tipeaesiax celuTeOHO# 30Hb! . Ha-
XofiKka, moc. Xacad, I'Bozneso, Kpackuno, 3apydouno. HepeBbsd UMEIOT
VAOBJIETBOPUTENILHOE COCTOSIHHE M JaXe OOMIBHO IToAoHocsT. JaH-
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HBIM (haKT cTajl pellaroLMM NPU BEIOOpE 3TOro BUIA Ul ITPOBEASHUS
BereTallMOHHBIX OIBLITOB IO ONPEAeJCHUIO €ro TOJIePaHTHOCTH K I110-
UBEHHOMY 3arpsisHeHMI0, TeM OoJjlee UTO CBeIeHUH 00 alanTHBHOU ClO-
cobHocTH ayba 3y0UaToro B TEXHOTEHHBIX YCIOBUSX B HAYYHOIT TuTepa-
TYpe Ast Hallero pernoHa HeT. [lepBble AaHHBIE O €ro BbICOKON YCTOI-
YHUBOCTH K 3arpsA3HEHHMIO MOUBLI MoIy4YeHbl apTopaMu (Kosuna, Bepxo-
nat, 2000) B MOIeIbHBIX 9KCIEPUMEHTAX C BAUSIHMEM PA3HBIX N03 CBUH-
ua (or 300 mo 3000 Mr/Kr nouBbl) Ha OAHOJETHHUE CaxeHlbl. Pe3ynpra-
THl UCCAENOBAHUN BOAHOIrO 0OMeHa U MOphOJOTMYECKONH U3MEHUUBOC-
TH CaXKEHIIeB MOKa3ald HEKOTOPOe YBETHUECHHME MHTEHCUBHOCTU TPAHC-
NUpauyy ¥ BOJHOrO AeULIMTA TKAHEH JIMCTA, CHYUXKEHME NTOJHOU Bjla-
rOEMKOCTH TKaHEH JMCTa M MPONYKTUBHOCTU aCCUMHALIIMOHHOTO all-
napara. EJQMHMUHBIE XJI0pO3bl U HEKPO3bl JTUCTHEB UMEJIH MECTO TOJIb-
KO K KOHILY BeTeTalu1u.

Iy6 3y6uaThIil 3acnyXMBaeT 0CO60ro BHUMaHUsA KaK BLICOKOAEKO-
paTUBHAs MOpoda, KoTopasl JOJDKHA 3aHATH AOCTOMHOE MECTO B 03efe-
HEHUM MPUMOPCKUX FOpPONOB H MCIIOAB30BATLCS B TapKOBOM CTPOU-
tenbcTBe (Bopobees, 1968; Ypycos, CmupHoBa, 1976; Ypycos u ap.,
1983; u ap.), IO3TOMY HUCCIIENOBAHMS analTHBHBIX peaklMi pa3Hbix BO3-
PACTHBIX TPYIN HA MTOYBEHHOE 3arpsi3HeHNE UMEIOT He TOJIbKO HayuyHOe,
HO W TIPAaKTHUECKOE 3HAUEHUeE.

Lens HacTosiet paboTbl — M3YYUTh OTBETHBIE PEAKIIUU OBEHWIb-
HBIX pacTeHUN (BCXONOB M cestHLEeB) ayda 3y0uaToro Ha BO3AeHCTBUE
BBICOKMX M OUEHBb BBICOKHX 03 TOKCHYHBIX BEILIECTB B [TOUBE (TAKENOTO
METallla CBMHLA M 3JeMEHTApHOHN cepbl) Mo MOPGOMETPUUECKUM U
(b13Mon0rnUeCKMM TTOKA3aTeNaM.,

MATEPHAJI 1 METOIHNKA

HccnegoBanus npoBeleHs! Ha TeppuUTopun [OpHOTaexXHOH cTaH-
uuu JIBO PAH, B oKpecTHOCTSIX KOTOPOM OTCYTCTBYIOT IPOMBILLIJIEH-
HbIC TIPEATIPUATUS U aBTOMATUCTPANIH, SIBISIOLIMECS UCTOYHUKAMH aT-
MochepHOTro ¥ MOUYBEHHOTO 3arpsi3HEeHMsT cpe/ibl TOKCUKaHTaMu. Bere-
TALLMOHHEBIE OMBITH OBIJIM IOCTABAEHBLI B YCIOBHSX JIETHEN TeIUTHIbI,
UCKITIOUAIoIei nonagaHue aTMoCc(hepHBIX 0CaAKOB. B KauecTse aneMeH-
TOB 3aTpsI3HUTENEH ITOUYBBI UCITOJb30BATIUCH BBICOKUE 103B] BJICMEHTap-
Ho#t cepsl u cBUHIIA — oT 1000 no 4000 Mr Ha xr nousbl. Cepa BHOCH-
J1lach B BHIIE TIOPOIIKA DJIEMEHTAPHOM cephbl, a CBUHELl — B BHJIE OKUCH.

123



Tadonuua |

Bec kemyaeii ny6a 3y649aToro pasHbIX (peHOTHIOB

N Bec xenyueit (cpeanee n3 60, r)
Genorun xeayien = v "
KPYMHbIA CpeaHuit MEJIKHIT
Kanyresugupie® 2.1 1,7 1,2
DNNUNcoBHAHbIE* 23 1,9 1,4
DIUIMIICOBUAHBIE C AMYATOMH
BEPXYLIKO# 24 1,7 1.0
DINUIICOBHHBIE C TUIOCKOA
pyO6LIeROH ImI0mMANK O’ 2.7 2.0 1,7
BOYKOBHAHBIE YATIMHEHHBIE 2,6 2,0 -
BOYKOBUIHBIE YKOPOUEHHBIE 23 1,8 1,2
JlouTH m1apoBUIHBIE 2,2 1.6 1,1
lapoBuansie*® 2.4 1,9 13

[Tpumeuanne. 3Be3noykamMu (*) roxkaszarbl PeHOTHIIH KeayaeH (KpyIHbIX
pa3MepoB), B3IATHIE B OTIBIT.

OnbIT 3a/10KEH B TpexXKpaTHOM moBTopHocTH (1o 20 wT. Xenyaeld B
Kaxmo# Kiosete). XKenyau nasg nocaaku coopansl B oktsabpe 2000 r. Ha
1ore XacaHCKOTO paiioHa (XacaHCKM¥ NPUPOIHLIA NAapK U ero OKpecT-
Hoctu). Iepen nocankoit oy Kanubpopanicek no heHoTHNIAM W KPYII-
HOCTH. [[/1 onbITa OTOUPANUCh TONLKO KPYIHBIE CEMEHA TUITUYHO Kar-
JIEeBUAHBIX, SAIMIICOBUAHBIX M IIAPOBMAHBIX (heHOoTUNOB. Bec onHoro
Keqyas konedancs or 2,1 no 2,7 r (taba. 1). TTocaaka ocyLiecTBisLiach
CceMeHaMU, He TPOLUeIIIMMHU ECTECTBEHHYIO cTpaTiduKaluio. B teue-
HME BereTaliMy IpOBOAMIIMCEH HabJI0JIEHUS] 33 POCTOM U Pa3BUTUEM BCXO-
JIOB ¥ CeSIHLIEB M UX XHM3HEHHbIM coCTOsiHUEM. KpomMe Toro, onpenens-
JIUCh BCE TIOKAa3aTel BOIHOTO pexxuMa (MHTEHCUBHOCTE TPAHCIIMpPalny,
BOAHBIN Ae(HULMT, MOJHAA BAATOEMKOCTb TKaHel AUcTa) M GOTOCUHTE-
THUYECKAs TIPOIyKTUBHOCTH aCCUMUWISIIIMOHHOIO anapara.

PE3YJILTATBI U OBCYKAEHUE

Peakupu apeBecHbIX BUIOB Ha aTMochepHOe 3arpsi3HEHUE TOKCHY-
HbIMY JUIS UX KU3HEAEATEAbHOCTH BEIECTBAMH OCBElICHE B HAYYHOH
nuTepartype gocratouHo xopouio (Kynaruu, 1974; Mnekyn, 1978; 3ar-
psazHenue..., 1988; I'etko, 1989; Hukonaesckuii, 1979; Cepreituux, 1990).
OTBeTHBIE peakiluu APEBECHBLIX BUAOB HA BO3ACUCTBUE MOYBEHHOTO
3arps3HEHUs B HACTOsILEe BpeMd M3ydYeHbl KpaHEe HeoCTaTOYHO. TokK-
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CHYHBIE 3JIEMEHTbI, HAKATIMBAAICh B I10UYBE 3a CueT aTMOC(hepHbIX ocal-
KOB M PacTHUTENbHOIO OTlana, MocTyNalT B PACTeHHUS uepe3 KOPHEBHIS
CUCTEMBI, BLI3BIBAS Cepbe3HbIc MeTabonuueckue HapyuieHnsa (Kocuiu,
Wromnna, 1986).

BOim3u xpymHBIX aBTOMArmcTpalied, Kak IpaBWIO, HaOMIOAaeTcs
TOBbILLIEHHAA KOHLUEHTPaUMs B TouBe TsKedblXx MeTasuioB (Pb, Cd, Zn u
np.) ¥ ux coieil. Ilo 1mukane 3Koa0THUECKOTO HOPMUPOBAHUSA TPUHSATO
pasmHMyaTh HECKOJLKO YPOBHEH CONePXKaHUSI CBUHIIA B MOYBE: OT HU3KOIO
5—10 Mr/Kr moussl Ao odeHb Bbicokoro 70—150. ITo gmanueim H.C. 1lu-
xoBo# (1992), MakcuManbHOE KOJMYECTBO CBMHIA B MOYBax I. Bnaauso-
croka cocrasiset ot 100 no 500 mr/kr noussl, a r. JanbHeropcka — ot 30
110 500 Mr/Kr, npudyeM BOJM3U aBTOAOPOT MOCAEIHETO €ro KOJIUYeCTBO B
TIcuBe 3HAYMTENbHO Gosbine — 600—700 Mr/Kr MOYBbI.

Conepxanue cepel B nousax r. Bragupocroka BapbupyeT oT 300
no 1800 mr/kr (IIuxosa, 1993), a B nouBax /lanbHero BocTtoxa oHO
cocrapigeT ot 0,004 no 0,3 % B 3aBUCUMOCTH oT TUMa noussl (Fonos,
IIpoxoriosa,1981).

B npeaBapHTebHEIX BereTallMOHHBIX ONBITAX NOAGHMPANNCh IHa-
T1a30HbI KOHIIEHTPALMA Cepbl M CBUHIIA, TOPMO3SLINE POCT, HO HE CINLLI~
KOM OBICTPO yTHETAIOWME (PUBHOTIOTUUECKHE PEAKLIMU pacTeHui. B 3Tux
9KCIIEPUMEHTAX I10JlydeHa XapaKTepUCTUKA peaklvii cesHleB nyda 3y6-
4aTOro Ha KOHIEHTpaluio ceuHIAa B rouse oT 100 mo 900 mr/kr. Pe-
3yJIbTaThl NI0KA3IU, UYTO YK€ TIPU ITHUX J103aX MPOUCXONUT HEKOTOPas
33[IepXKKA B Pa3BUTHH BCXOJOB U CESIHLEB. B KOHTpOJE NepBble BCXOAbI
MOSIBUIIMCH Ha 15-¥ JieHb, a B ONBITE TONbLKO Ha 19-ii. Yepes nBe Hexenu
CesTHLIbl B OIBITE HECKOJIbKO OTCTABalM W B pocte. B TeueHue Bcero
Mepuoaa BereTalluy XKU3HEHHOE COCTOSTHME PACTeHHI OCTaBajioCh XO-
pOLIMM JIaXe B BapMaHTaX € BRICOKON mo30i cBuHOA (900 Mr/kr) B mo-
yBe. OIHAKO 3TU NPeABAPUTEIbHBIE JAHHbIE TIONY4eHBI HAa HEOOJLILIOM
YUCJIE XKEIYIEN U HE MOTYT CIYKHUTb OCHOBaHUEM IS O000INECHUI.

B mocnenyionmx pereTauMOHHBIX OMBITAX 3EMEHTApHAsI cepa u
CBUMHEI] BHOCHJIMCH B TIOYBY B OY€Hb BHICOKMX KoHUeHTpauusax (1000—
3500 mr/xr nousst). JJo3bt ceprl B 10 u 6onee pas, a ceunua B 100 pas n
bonee npeBocxoamsin TTJIK 3Tux 371eMeHTOB 3arpsS3HUTENEd B MOYBAX
roponos IIpuMopckoro xpas.

Bo Bcex BapuaHTax OIlbITa, TaK e KaK M B KOHTPOJE, HECTPATH -
bULMpPOBAHHbIE KEAYIU TPOPACcTAIM HeIPYyKHO. MaKcUMaibHAs BCXO-
KECTh CeMSH cOCTaBjisuia He bonee 50—65% (tabmn. 2, 3). B BapuanTtax
ONBITa C BHECEHHON B ITOYBY 3JIeMEHTAPHOU CepOil TOKCUYHEI 21eMEeNT
OKa3blBaJl YrHeTawlllee JeHCTBHME Ha NMpOpacTaHHe XKeNyaei B TeueHue
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Tabnunua 2

Yucao BCxo0B AyGa 3y0UaToro mo AHAM HAOMOIEHUI
(cpennee u3 60 XKeayaeif, mrr) MO BIAMAHMEM BHICOKMX 103 Cepbl B 0YBE

JlaTa nosiRaeHyA BCXOJ0B
BapwuaHnT omnbITa,
no3a S, Mr/kr 04.06.01 14.06.01 24.06.01 | 24.07.01 14.10.01
TIO4BbL (26 mucit) | (36 mneit) | (46 mueit) | (76 mueit) | (160 aneit)

Konrpone 6 13 21 32 34
[- 1000 4 12 19 31 35
I1-2000 2 6 20 30 30
1 - 3500 3 8 22 26 31

[Ipumeuanne. ata nocanky 08.05.2001 r.

nepBbIX 36 mHeH: yepes 26 JHEH MOCe MOcajky UX BCXOXECTh COCTaB-
Jsna B KoHTposte 15%, a B BapuanTax omerta — 5,0—7,5%; uepes 36 aHeit
B KoHTposie — 33%, a B BapuaHTax onbita — ot 10 o 20%. Onnaxo yxe
yepe3 46 mHed B pe3ylIbTaTe aJaliTHBHBIX peaKL MM BCXOXECTD XKenylen
B ONBITHBIX BapHMaHTAX 3HAUYMTEILHO Bo3pacia 1o 32—36,5% 1o orHo-
IIEHNIO K KOHTPOIIO.

BHeceHHBIN B MOUBY CBUHEILl He OKA3bIBAjl TOKCUUHOTO AEHCTBHA
Ha npopacTanue xXenyaeid. Bo Bcex BapuaHTax OIMbITa U B KOHTPOIE B
TeyeHHUe NePBhIX 26 AHEH BCXOXKeCTh Xeayneil cocrasnana scero 5—10%
(tabn. 3); yepes 46 nueit — 20—27%. K KOHILly BereTalliu v B KOHTPOJIIE,
M B pa3HbiX BapHaHTaX ONbITA MaKCUMAJILHOE YUCHO CEIHLEB ObUIO OT
50 no 65%.

Tabnuna 3

Yncno BexonoB ayéa 3y0uaToro no aHsaM HadumoleHuil
(cpenHee u3 60 xemyzei, T) MO/ BAMSHHEM BBICOKMX 03 CBHHIA B NIOYBe

ﬂaTa TOABJIEHHS BCXOLOB
Bapuaut onei-
Ta, 1032 Pb, 04.06.01 | 140601 | 24.06.01 | 24.07.01 10.10.01
MI/KEOMBEL 4 (96 nueit) | (36 anei) | (46 aweit) | (76 aueii) | (160 mweit)
Kourpons 1 7 15 39 35
1- 1000 3 10 15 25 29
11— 2000 4 5 12 21 28
111 - 3500 3 7 16 3 32
IV — 4000 ] 4 16 34 39

IMpumeuanne. /lata nocagku xenyaeir 08.05.2001 r. (rmo 20 wrtyk B
KIOBETE).
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Ha Bcxoxxects xkenyneit 1y0a 3y04aToro 3HayMTeIbHO MOBAUSLIN
cpoky mocanku. Ilpu panHux cpokax nocagkm (6—8 masg) makcu-
MajbHagd BCXOXECTb XeJynei gocturana Tojsko 50—65%, rorna Kak
npu Gosee mo3nHuUxX (14 HioHS) oHa ObLia paBHa 94—96%.

Boicoxue Mo3bl cephbl B ITOUBE OKAa3bIBaIM Cjiaboe yrHeTawollce
BIMSIHHE Ha POCT BCXOJOB TOJBKO B TeYeHME MepBbix 26 aHeit. B sror
flepUOa CpedHsId BBICOTa BCXONOB B KOHTpoJie Obla 3,5 ¢cM, a mpu
caMoii BbicokoH mo3e — 3500 Mr/kr mouBsl — 2,7 cM. B nocneanyiomue
JTHH CesTHLBI aAalTUPOBANMCh K U3OBITKY CYyIb(aToB B MOYBE U YXKe
yepe3 36 ¥ 46 HEU BLICOTA CESHIIEB KOHTPOJBHBIX U ONbITHBLIX BapH-
AHTOB Pa3NUYanach HE3HAUUTEAbHO, a K KOHILY BercTauMu TIPOIB-
JISICS Jaxe HeOOAbILoH CTUMYIUPYIOWKNH 3 eKT BIMSAHUSA cyabda-
TOB Ha MX pocT. Jlaxe BTOPUYHBIH MTPUPOCT MO BHICOTE Y CESIHIIEB B
BapHMaHTax onbiTa OBUT HECKOJILKO BHIILUE, YeM Y KOHTPOJBHBIX pacTe-
nuit. Tak, yepe3 76 aHeil CpeaRUIl NPUPOCT V CESHLEB B KOHTpOJE
6bia paBer 1,2 M, a B pa3HblX BapuaHTax onbsita — 2,5—3,2 cMm. Uepe3s
160 mHel (KoHEL BereTalMy) BTOPMYHBIH MIPUPOCT y CEJHIIEB B KOH-
TpoJie ObIN 2,4 CM, a TIOJ BIIMSHHEM CYlh(]aToB B MOYBE — OH coCTa-
pun 3,3—3,5 cMm. Takas xe 3aKOHOMEPHOCTbh NPOCJIEXKNBAIACh U O
KOJIMYECTBY JUCTbEB Ha pacTeHHH. K KOHILYy BererauuMu UX YUCIO Y
CESAHIIEB B KOHTPOJIE B cpeHeM ObLIO paBHO 5,2, a B BADUAHTAX OMbi-
Ta — 5,9—6,6 (Tabn.4).

Ta6auna 4

BimnsHue BBICOKKX 103 Cepbl B IIOYBE
Ha Mop(bomeTpnqecxne HOKa3aTelil CesAHIEB uyﬁa 3y6an0r0

. CpenHee KomMyecTso Cpennnit
CpenHsist BbICOTA paCTEHHIL , M
Bapuaut _ JMCTBEB, 1T OpPHPOCT, CM
OMBITA

f03a S, - - — - = — e~ = = =
wie | =3 |3E8|358|2E| 38|38 1383zl s8|32E
TOUBBI cE|gF|lgs|sE|SS]|8F|gR|ESs 58| S
SR I I I B R I R I IS I R I

KonTtpons 3, 0.5 93 11,1 11.6 3,2 4,2 52 1,2 2.4

1-1000 2.8 73 8.0 11,0 11.4 3.9 5,3 5.9 32 3.5

IT- 2000 3.1 6,0 8,6 12,1 13,7 4.0 5.4 6.6 2.9 33

11 - 3500 2,7 7.2 7.4 124 12,5 3.8 5,0 59 2,5 33

Hpumeuanne. daTta mocanky xenayned — 06.05. 2001 r.( mo 20 wr. B KoBeTe).
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Tabauua 5

BiusiHue BLICOKMX /103 CBUHIA B MOYBE
Ha MOpGOMETPHYECKI e TOKA3ATENHN CesHIIER
ny6a 3ybuaroro

” Cpennee KonuyecTBo Cpenuuit
CpenHss BbICOTA PACTEHHUI, oM
JIHCTBER, LT, HIpHPOCT, eM
Bapuant

omneITa 103a Pb, N - = = . . = s =
MI/KT ~5|58| 38|85 |352|s% |38 |z:|38]|s5%2
1104BBI 2 E|g & S S§ sS|lgiigi| sl 15§ s 2
sejzélas || 2|3 |2g 22| 2 |E2

Kontpons - 6,6 10.5 10,8 11,9 3,6 3,6 4.0 2.1 2.3

1--1000 - | 7.1 9,6 10,9 11.2 Her 4,0 4, 1.9 2,1

11 - 2000 - 187 8,0 9,3 10,3 2,5 3, 4,0 Her 22

11 - 3500 - 162 7,2 9.5 10.0 2,7 3.8 42 0,9 1,1

IV - 4000 - |53 5,7 8.4 9,1 2.4 3,1 3,6 0,2 14

IMpumeyanne. [Tata nocaaku xenyaed 06.05. 2001 r. ( mo 20 wWT. B KoBETE).

BHeceHHBIE 103b] CBMHLIA OKA3bIBATU DOJIee CHILHOEe HeTaTHBHOE
JNEACTBUE HA POCT U PA3BUTUEC CESHIIECB, YeM CYTh(pAaTHOE 3arpsisHeHue
nouBsl. [lof BAMSHUEM BHICOKMX 103 TSDKEIOTO METAIIA CHIDKAIMCh BbI-
COTa pacTEHUM, BTOPUUYHBIA NMPUPOCT X YUCIIO IUCTLEB Ha cTede (Tabil.
5). Tak, uepe3 46 nHelt cpeanue pa3Mmeprl cTedieil cesTHUEB INPU HO3e
cuna 2000 mr/kr cocrtasisiny 76%, npu nosze 3500 mr/xr — 69%, a
npu go3e ceuHMa 4000 Mr/kr — 54% 110 OTHOWIEHHWIO K KOHTPOMO. Bol-
COKHe JIO3bl CBUHILA B IIOYBE 3aMCTHO TOPMO3UIU U (DOPMUPOBAHHE BTO-
puyHoro npupocta. IIpu nosax ceuHua B mouse Bbiie 1000 mr/kr y
0OJILNIMHCTBA CEesTHLIER elle He Hbl10 BTOPMYHOIO IMPHUPOCTa B BHICOTY,
JlaXe 9epes ABa C MoJOBUHOM Mecaua (76 nHel); B TO Xe BpeMs y KOH-
TPOJBHBIX PACTCHHUI OH paBHsiIcs 2,1 ¢M, a B IIEPBOM BapHaHTE OTBITA
(1000 mr/xt) — 1,9 cM. K KOHILy Beretaunmy y pacTeHU KOHTPOJIBHOrO,
NEePBOTO W BTOPOIrO BapUMaHTOB OTbITA BTOPUYHBIM TIPUPOCT paBeH 2,3,
2,1, 2,0 cM COOTBETCTBEHHO, W TOABKO ITpu 1o3e 4000 mr/kr o B 1,6 pasa
MeHBbIIIe, YeM B KOHTPOJIE.

KonudgecTBo JUCTBEB Y CESHIIEB B CPSAHEM HAa ONHOM PACTCHUU
BaphUpOBaNoO OT 3,6 10 4,2 B KOHTPOJIE M Pa3HbIX BapUAHTAX OIIBITA.
Ongako Ipu 04eHb Bblcoko¥ no3e cBuHNa (4000 Mr/Kr) YMCiIo TUCThER
Ha pacTeHUH MEHBILE, YEM Y KOHTPOJIbHBIX PaCTEHMUIA.
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SAKITIOYEHUE

Bospacratollee B nociendee BpeMsl aHTPOIMOTEHHOE BO3AENCTBUE
Ha pacTUTENbHBIH MOKPOB TpeOyeT AeTalbHbIX WCCICMOBAHUI axanTa-
LIMOHHBIX BO3MOXHOCTEN PACTEHUH MPU CTPECCOBLIX YCAOBMIX MHUHE-
PaTbHOTO ITUTAHMUS.

Hexotopsie BuaBl pacTeHuii, obnamaliie HOHMXEHHONW afanTa-
HUMOHHOW CIIOCOOHOCTHIO, THOHYT OyAy4d HE B COCTOSHHUM MPUCITOCO-
OUTHCST K MEHSIOLIMMCS YCIOBUAM cpejibl. OCOGEHHO 3TO OTHOCHUTCH K
peaKHUM BHAAM, 3aHHMAIOILIMM OIPAaHMYEHHBIE B CBOCM PaCIpOCTpaHe-
HUU TeppUTOpUM. sl NMOHMUMAHUS MeXaHM3Ma ajallTalluM pacTeHUI
HeoOX0AMMbl OOBEKTHBHBIE KPUTEPUM OTBETHBIX PEAKIIUM pacTeHMs B
HeOIATONPUATHBIX YCIOBHASIX TOKCHYHEIX TT0YB.

Hecnyuaiino o0bekTOM ImapHO¥W padOThl BHIOpAaH DENKMI BMJ —
ny6 3yduaTeiil. OH nexopaTuBeH Oarojapsi KPYIHBIM JIMCThIM, cOXpa-
HSIIOIIMM MHTEHCUBHO-3eJIEHYI0 OKPACKY JI0 KOHLIA CeHTAOpI—cepenu-
HBl OKTSIOpsI, CMEHMIONIYIOCH 3aTeM Ha SIpKUE KPAacHO-XeThle LBETA.
Ha oTKPHITBIX OCBELIEHHBIX YYaCTKaxX BBICOTA JEPEBbEB He IPEBLIILIAET
3—5 (6—8) M, BeTBIEeHME HAYMHACTCS OoYeHb HU3KO (¢ 50—70 cm). Hux-
HUe BeTBU MACCHUBHbBIC, JUTMHHBIE, B CBI3M C YeM TUIOIIANEL KPOHBI TIpH
HeOOJIBILION BBICOTE JiepeBa NOBOABHO OOILIMPHAS.

KpoMe BBICOKO# JeKOPATUBHOCTH 3TOT BUI UMEET XOpOolIUe afan-
TUBHbIE PEaKIIMU B YCIIOBHUSAX MOYBEHHOTO 3arpsA3HEHUS TOKCUKAHTAMM.
Ncxona m3 pe3ynbraToB TPOBEISHHBIX MOJIENAbHBIX 3KCMEPUMEHTOB B
YCJIOBUSIX TOKCUUHEIX TTOUB BHICOKHMX W OUEHb BHICOKUX YPOBHEH CY/ib-
darHoro 3aconeHus (3MEeMEHTApHAS cepa, BHECEHHAs B TIOYBY, MePexXo-
IUT B hopMy cynbdaTa) U CTPECCOBBIX J03 CBMHIIA B TIOUBe J1y6 3yOua-
TBIIi MMEJI XOPOIIYI0 BCXOXECTh XeNyael, Jaxe He MPOIUEAIINX eCcTe-
CTBeHHYIO0 cTpaTHduKanuo. OQHAKO CPOKM s ero Mocaaky Leneco-
oOpa3Hee NMepeHeCcTH Ha MO3AHION BEeCHY, YTOOLI 3apOAblll yCIien Mo-
HOCTBIO ¢hOPMHUPOBATLCA, TOTAA MTPOLEHT BCXOXECTH BO3pacter ¢ 50—
65% no 90—94%.

TTox BAMSIHMEM cephbl B IIOYBE B TEUEHHUE IMEPBOrO Mecsiia Mpouc-
XONWIO TOPMOXEHME TPOPACTAHUS XeNnyaei (Ha sMOpHOHANIBHOM cTa-
JUU pa3BHTHUSA 3apoabiiua). B gambHellieM YHCITIO BCXONOB B BApHaHTax
OIBITA IOCTUTAIO KOHTPOJBHBIX, @ K KOHIYy BEereTallMu ObLIO JTaXke He-
CKOJILKO BBIHIE.

BHeceHHBIE B NIOUBY /103bl CEPbI TOPMO3KUITU POCT PaCTeHUH B BbI-
COTY TOMTBKO Ha paHHMX dTanax. Tak, yepe3 26 gHell BbICOTA PACTEHHH B
onbite cocTaBisa 77—89% 110 OTHOLLIECHUIO K KOHTPOJIIO, HO YXKe Yepes
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36 nAei Mmocjie MocagKy YrHeTAIoUIero BIMSIHUS TOKCHYHOTO 3JIEMEeHTA
(cepbl) HE OTMEYEHO [0 BceM MOP(POMETPHUUYECKUM T10KA3aTENSIM {BBICO-
Ta pacTeHH, KOJMYECTBO JIMCTHEB M BTOPHYHBIN TIPUPOCT). DTO ABNI-
eTCA pe3yJibTAaTOM AanTaluUH CESHUEB K YCIOBUSIM ITOYBEHHOTO 3arpsi3-
HeHus. Bonee Toro, K KOHIly BereTallid BHECEHHasi cepa oKasbiBajia
CTUMYNHUPYOILUH 3D DeEKT.

BHeceHHbIe 03B! CBUHIIA TOPMO3HIIM MIPOpacTaHUe XKeyIel TOJb-
KO HAa pPaHHMX STanax Ux Pa3BUTHS — B TeUeHHE NepBbIX 26—36 AHeil.
B mocaenyiowie THH MHTEHCHBHOCTb MPOPACTaHUS B ONBITE MPAKTH-
4YeCKH He OTIHYaach OT KOHTPOJALHOM.

HaunGonee cunbHOE yrHeTaloOlEe BIMsSIHUE CBMHIIA, BHECEHHOTO B
mo4By (0co6eHAO oveHb BBICOKMX 103 — 4000 Mr/xr), Takxe orMeda-
JIOCh Ha pAHHMX 3TArNax pocTa CestHIEB (BbICOTA pacTeHUH uepes 46 qHei
1OC/e MOCAIKY COCTaBlsia Beero 54% 1o OTHOLIEHHUIO K KOHTPOJIO) U
3aMETHO CHMXANOCh X KOHITy Bereraumud (76—78%) B pesyibraTe anam-
TMBHBIX PEaKIHH CEAHIIEB.

OueHpb BbICOKHE A03bI cBUHLA (4000 Mr/Kr) B 1104Be TOPMO3MIIM U
pa3BATHE CESHLEB: 3aKIaKa JINCThEB, YMCIO UX Ha PAaCTEHUH He IIpe-
Boltany 66% ot KOHTposs. B pesyiabTare anantauyy CesHileB K AeH-
CTBMIO CBMHLA, yrHETAIOLIEe BIMSHUC KOTOPOTO CHIDKAIOCH C yBeaude-
HUEM Meproaa BereTaluu, KOJNUYECTRO JIMCThEB Y CESIHIIEB B 9TOM Bapu-
aHTe onbITa 3HAYUTENbHO YBeAHYWIoch (86—90% oT KOHTPOJIBHBIX).

BHeceHHBI B TOYBY CBUHEL CUJIBHO YIHETA JIETHUI TIpHUPOCT ce-
SIHIIER B BLICOTY, 0COOEHHO B Hauajie ero ¢dopMupoBaHus (Tabi. 5). Ha
76-5 neHb nocje mocagku B 4-M BapuanTe onbita (4000 Mr/Kr) cpenHue
pasMepnl ITOTO mapaMerpa COCTaBsIM Bcero 9,5% 1o OTHOWICHUIO K
KOHTPOJO, HO K KOBLY BET€TALMU 3HAUUTEIBHO YBeIUUMBATUCH (61%),
YTO TAKXKE MOXHO OOBICHHUTE ajlanTanueit CesiHleR.

BHeceHHas B mo4YBy 2JIeMEHTapHasd cepa oKasbiBala HEDOJblIOE
HeraTUBHOE BJIIMSHHUE Ha BOAHBIMA 0OMeH cegHieB ayda sydouaroro. Ilpu-
4yeM JielicTBUE M30bITKA CYJib(aTOB B N104YBE HE BbI3bIBIO IITYOOKMX Ha-
pYLIEHM# BOAHOro oOMeHa U3-3a UX cnaboil aKKyMYNSIIIUM CESTHIIAMM.
IIpM 3TOM MOKA3aTe i UHTEHCUBHOCTH TPAHCIMPALIMU HE3HAYUTENBHO
MTOBBIUAIUCH Y PACTEHUI OITLITHLIX BapuaHToB., OJIHAKO TIPU OYEHD BHI-
COKOU KOHLIEHTPAUKMH Cepbl CHUXAJCS BOMHBIN IC(PUIIUT: B BAPUAHTAX C
o030 3500 mr/xr on 6bu1 pasen 0,29; B kontpone — 0,52 mMr/cm? nno-
Iaay avcra B yac (rabin. 6).

Tox BusHUEeM CBMHLA B MO4YBE Y PACTEHUH OIMBITHBIX BAPHUAHTOB
MHTEHCUBHOCTH TPAHCITMPALIMU ObLJIA HUXE, YeM Y KOHTPOJBHBIX pacTe-
HUH, OJMHAKO ITO YMEHBIUEHHWE TPAHCMUPAIUOHHONW CMOCOOHOCTH HE
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Tabnuna 6

Bonuwiii 00men cesiHues aybda 3yGuaToro
B YCJIOBHAX MOYBEHHOrO 3arpsA3HEHUS TOKCHKAHTAMH

Cepa Caunen
Bapuaur B -
OonbITa, 7032 {  MHTEHCHBHOCTE Boaubii MHTEHCHBHOCTD OfHLIH 5
SuPb . 2 neduunT, Mr/cm
u ro, TPAHCIHPALIMH, neduumt, Mricm TPAHCTIIHPALIMH, )
y. - JLTOMWAH JIACTA B
Mr MI/T CHIPOro Beca | TUIOLIANM JHCTA B |  MI/T ChIpOro Beca I
no4BbI TKaHu B | 4 14 TKaHy, 1 4 1
Kourpons 419 0,52 538 0,62
1-1000 448 0,56 496 0,72
112000 556 0,56 504 0,66
il - 3500 450 0.29 425 0,52
IV - 4000 - - 351 0,39

COMPOBOXIATOCH [NTyOOKHUM Hapylie HUEM BOIHOIO 0OMeHa BBUAY TOTO,
YTO BOAHBIA JCPUIMT JMCTA 3aMETHO WM3MEHSIICS TOJBKO NMPH OYEHb
BBICOKOH KOHIIEHTpallMu CBMHUA B nouse (4000 mr/kr), rae oH Obil B
1,6 pa3a HMXKe, 4eM Y PAaCTEHHH B KOHTPOJIbHOM BapuanTe. M3MmeHeHue
rokasatejici BOJHOro oOMeHa yKa3plBaeT Ha ObICTpOe peardpoBaHHe
pacTeHH# Ha U3MeHEeHHe YCIOBMM NPOU3PACcTaHMs, YTO, BEPOSTHO, MO-
KET CAYXWUTh OAHUM M3 MEXaHM3MOB ananTalMu K BIUSIHUIO TOKCHY-
HbBIX BeilleCTB B MOYBE.

Takum o6pa3oM, B pe3yabTaTe NPOBEACHHbIX MCCASA0BAHUMI yCTa-
HOBJEHO, YTO BAHSHHME BBHICOKMX M OYEHb BHICOKMX 103 CEPHl M CBUHLA
B MMO4YBe OCODEHHO CHILHO IPOABASIETCS HAa paHHMX CTAJIMSIX POCTa U
pa3BUTHA cegHLEes qyda 3ybuatoro. OTMeueHa 10BONBHO BHICOKAS ajlarn-
THBHAasI CHOCOOHOCTEH 3TOI0 BUAA HA paHHUX 3Tanax OHTOTeHe3a, obyc-
JIOBJICHHAS YacTUYHO OCOOEHHOCTSAMMW MOPQOJIOrUH Xeayast U 10BO/Nb-
HO BHICOKOM YCTOWYHMBOCTBIO BUIa K HEOJarolnpuUsITHLIM (hakTopaMm cpe-
bl CeMs ayGa 3y0uaTtoro (okenyab) MMEeT KPYIHbIE CeMsNO0IN ¢ ACNO-
HUPOBAHHBIM (DOHOM 3aTacHbIX BEUIECTB MATEPMHCKOTO PACTEHHUS, YTO
CcrocobCTBYeT BEDKMBAHHMIO BMA B CTPECCOBBIX YCIOBUSIX MUHEPAIbHO-
ro nuranus. B panpHedueM ajantanys BMAA B TaKUX YCJOBUSIX BO3-
MOXHA, BEPOSITHO, M3-33a UMeIoLUeHCcsT DapbepHOH QYHKUMHA KOPHEH B
NOCTYIUIEHUH TOKCHUYHBIX BELIECTB U3 MOYBHIL.

HecMoTpst Ha BLICOKMEA YPOBEHBb TOKCHYHEIX JIEMEHTOB B ITOUBE B
TedeHHe BCEro BereTallMOHHOTO IEPHoa, XXM3HEHHOE COCTOSIHHE BCXO-
JIOB M CcestHUEB Myba 3ybuaToro Obi1o BEChbMA YAOBJIETBOPUTENBHBIM. 3a
BECh BeretauHoHHbIN Tepron (160 aHeit ¢ MOMEHTA MOCAAKH Xenynei)
He ObUIO OTMEUEHO HE TOJIbKO NIOTHOILIMX pacTeHuit, HO U OTCYTCTBOBAIH
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XapaKTCPpHbIC BUAUMBIC ITOBPEXKACHNA JIMCTBEB — XJIOPO3bl U HEKPO3HLI.
Tonbxo noj BAUSIHHUEM BbICOKUX 103 CBHMHLA B ITOYBC Y CEAHLIECB Ha0¥0-
AaJloCh AaHOMAJIBHOE PAa3BUTHUC JIMCTOBOM ITJTACTUHKU.
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