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MpeacTtaBneHsl pesynbTaTbl
nccnegoBaHnM usMeHeHua 3a 10-25-neTHuin
nepmopn eCTeCTBEHHOro BO306HOBMNEHMS neca B
COCHOBbIX HaCaXOeHusaXx pasnnyHbiX rpynn
Bo3pacTa C 3arpsasHeHnem noysbl 137Cs 15-36
Ku/km B ganbHen 3oHe aBapum Ha YASC Ha 27
NPoOHbIX Mnowagax TpuHaguaTu OOBLEKTOB,
3anoxeHHblx B 1991-2006 rr. 3a npoweawmin
nocne 3aknagknm oObekToB nepuog BO BCeEX
COCHOBbIX HacCaXOeHusaX HanuuMe nogpocTta

OCHOBHbIX necoo6pa3yrou_u/|x nopona
CyLleCTBEHHO YBEJIMHNITOCD.
KnouyeBble coBa. COCHOBbIE

HacaXxaeHusi, paguoakTUBHOE 3arpsA3HeHue,
137Cs, ecTecTBeHHOe BO306HOBIEHME rfeca,
APYCbl PaCTUTENBHOCTMW.

The article shows the results of the study
of the change for the 10-25-year period of
natural forest regeneration in pine plantations of
various groups of age with pollution of the soil
with 137Cs 15-36 Cu/sg.km in the distant zone
of the CNPP accident into 27 trial areas of
thirteen objects which were laid in 1991—2006.
For the period which passed after laying of
objects in all pine plantations the presence of
subgrowth of the main forest forming breeds
significantly increased.

Keywords: pine plantations, radioactive
pollution, 137Cs, natural forest regeneration,
vegetation tiers.

BBepeHue. PaguoakTtmnBHoe
3arpsisHeHne B pesynbTaTe aBapum Ha YASC
CYLLIeCTBEHHO MOBMUAMNO Ha BeAEeHWe NecHOro
X03AMCTBA Ha  3TOM  TEeppuTopuMn,  4TO
obycnosuno guddepeHumnaLmo nonb3oBaHNA
necom B 3aBMCUMOCTHU OT  YpPOBHA
pagnoakTUBHOIO 3arpA3HEHUS NOYB.

OnntenbHoe BpeMs [OencTBua 3anpeTta Ha
npoBegeHve pybok B rnecax B  30He
nocnegyoLlero orcenenns (c NNOTHOCTbIO 3a-
rpssHeHna  nousbl  137Cs  15-40 Kwu/km2)
NpuMBENO K  3HaYUTENbHOMY  HaKOMMeHUIo
Banexa W CyXOCTOA B XBOWHbIX necax, K
3axr1aMeHHOCTN HacaXgeHwn, notepe wuMn

YCTOWMYMBOCTH, YXYALIEHUIO
necoobpa3soBaTesbHbIX NpoLeccos. Mpu aTom,
npoucxodsnue B BbICOKO3Arpsi3HEHHbIX

COCHOBbIX fecax AdarnbHen 30Hbl aBapuM Ha
HASC CYKL,ECCUOHHbIE npoueccsl, B
3HauyuTenbHOM Mepe 0OyCnoBMEeHbl OTCYTCT-
BMEM B HUX XO3ANCTBEHHOM OEATENbHOCTU, a
He pagMoOaKTUBHbIM 3arpsisHeHNEM
TeppuTopun.

[OnuTenbHoe HaxoXOeHue COCHOBbIX
ApeBOCTOEB Ha BbICOKO3arpsi3HEHHbIX
paguMoHyKnuaamm TeppuUTopUsax be3
npoBefeHNs B HUX NEeCOBOLCTBEHHbIX YXO40B
CKa3blBaeTCHA HEe TOSIbKO Ha POCTE U pa3BUTUMU
APEeBECHOrO fipyca, HO M Ha Apyrux sipycax
pPacTUTENBHOCTMW. B CBA3U c 3TUM
necoobpasoBaTenbHble NPOLECCHI B COCHOBbIX
necax panbHen 30Hbl aeapum Ha YAOSC
npoTekalT He Bcerda B HYXXHOM S JIeCHOro
X03A1CTBa HanpasieHUN.

OcHoBHass 4actb. LUenb paborthbi:
N3y4nTb xon NecoBO300OHOBUTENBHbIX
npoLeccoB B BbICOKO3arpsi3HEHHbIX
pagnoHYKNMA4aMM  COCHOBbBIX  HacaXOeHWUsX
Pasnn4YHbIX KNaccoB Bo3pacTa.

O6bektamn wuccnegoBaHUn  ABNANUCH
COCHOBblE HacaxaeHus B 30He nocreayrouero
oTtceneHus nocne aesapun Ha YASC B CIIXY
«BeTkoBCcKMi creusiecxos» lomenbckoro
MNXO. WccnepoBaHua npoBoAuNUCbL Ha 27
NpPoOHbIX Mnowagax TpuvHaguaTu OOBLEKTOB,
3anoxeHHblx B 1991— 2006 rr. B COCHOBbIX
HacaxaeHnusax |l—IV knaccoB Bo3pacTta npwu
NNOTHOCTU 3arpsaA3HeHnsa noysbl 137Cs B HUX
15-36 Ku/km2 (Tabnuua 1).

B kamepanbHbIX YCNOBUSX ON1S KaXKaowm
npobHon nnowagn no  oBWEnpPUHATBLIM
MeToanKam [11—3] onpenenanucb
TaKCaUWOHHbIE XapaKTEPUCTUKN HaCaKaeHWU
(anameTp, BbICOTA, cymma nnowagen
nornepevyHoro cevyeHus, 3anac, MoJsiHoTa,



GoHuTeT), KoTopble CpaBHMBaN1cb C
TaKCaUMOHHbIMW  XapakKTepPUCTUKaMU  ITUX
HacaXxdeHUM Ha MOMEHT 3aKnagkm oObEeKTOB B
1990-2005 rr. [4], [5].

Ana n3yyeHns necoBo30BHOBUTENBHbIX
NPOLECCOB B COCHOBbLIX HAacaXaeHUsIX B 30HaX
nocrniegyowero oTceneHuss NpoBOAUIICA Ha
obbekTax Yy4yeT noAapocTa Ha  YYEeTHbIX
nrowagkax nnowaabto 4 M , pacrnofioXeHHbIX
Ha npobe koHBepTOM [6].

B 2016 r. Ha obbekTax uccnegoBaHU
N3yyeHo €CTEeCTBEHHOE BO306OHOBNEHNE
APEeBECHbLIX NOPO B COCHOBLIX HacaXXaeHusIX B
30Hax pagnaumoHHOro 3arpasHeHus ceblwe 15
Ku/kM2 1 npoBegeHO cpaBHEHME TeKyLMX
pe3ynbTaTtoB C AaHHbLIMW, NonyyYyeHHbIMK Ha 11
obbekToB 10-25 net Hasaga.

N3 Tabnuubl 1 BUAHO, YTO UCCreayemble
COCHSIKM npoun3pacTatoT B YCNOBUAX MLUMCTOrO
TMNa feca u umetoT Bo3pact ot 33 go 92 ner,
mx nonHotel 0,5-1,0; 3anac CcTBONIOBOM
apesecuHbl - oT 152 go 620 m3/ra. Jonesoe
ydyacTme COCHbl B COCTaBe [OpeBOCTOEB
coctasngaet 90-100 %.

MccnepoBaHus,  BbINOMHABLUMECS B
COCHOBbIX HacaXkgeHusix, B KOTOPbIX
obecneuvmBarncs €CTECTBEHHbIN pPeXnm
BegeHust XO35AINCTBEHHOW JesTenbHOCTH
nokasanun, 4yto ©6onee 70 % wux wumeroT
BO306HOBNEHMe gyba c yyacTmem B COCTaBe
nogpocta ot 1—2 go 10 eguHuy,. MNpuynHa - B
bonee GnaronpuATHBIX CBETOBLIX YCIOBUAX U B
npoLeccax ecTeCTBEHHON CMeHbI nopog [7].

B n3y4yaembix COCHOBbIX HaCaXOEHUsIX,
npomspacTtarLmx Ha obbekTax C
3arpsisHeHnem mCs cBbiwe 15 Kn/km2, B coctas
€CTECTBEHHOro BO30OHOBNEHUSA neca BXoOAaT:
ayb6, enb, kneH, 6epesa, ocuHaA, peako
BCTpeYalTCa cocHa W sceHb. W3ameHeHune
rycToTbl MOAPOCTa B COCHOBLIX HacaxaeHuax |l
Knacca Bo3pacTta npeacTaBrieHO Ha pUCyHke 1.

PaccmoTtpum xon €CTEeCTBEHHOro
BO306HOBMNEHNSA neca B COCHOBbIX
HacaxaeHusax |l knacca Bo3pacta fgarnbHen
30HblI aBapum Ha YADC. YcTtaHOBNEHO, 4YTO B
25—35-NeTHUX COCHOBbIX HacaXOeHuUaxX B
30Hax 3arpsisHeHus cebiwe 15 Kn/km2 nogpoct
OPEBECHbIX MNOpo4 Ha HayanbHbIi MOMEHT
nccregoBaHnn otcytcTeoBan (pucyHok 1), 3a
ncknyeHnem npobHonm nnowaan K4-2, roe B
cocTaB nogpocTa Bxogunu enb 1 ay6. B 2016 r.
Ha Bcex uccnegyembix I B BO306HOBNEHUM
neca oTMmevaeTca npeobnagaHve  ayba
YyepeLwudaToro cpegHum konmdectasom (0,6 Thbic.
wr./ra), BcTpeyatotca 6epesa - ot 16,6 % Ha M1

3-4 po 36,4 % Ha N Bb-2. Bo3obHoBReHme
OCWHbI Habnagaetca nuwb Ha MM 13-4 (36,4 %
oT obuwero konuyectBa nogpocTta). [donesoe
yyactme payba depelwdatoro B COCTaBe
Xn3HecrnocobHOro nogpocta cocTaBnseT B
cpegHem 751 %, emm — 59 %. B
BO300OHOBNEHMM Oyba npeBanupyloT OepeBbs,
nMmewLwme BbiICOTY, B cpegHem 1,0 M.
Hes3HnauuTtenbHoe KONM4ecTBO enu
eBponenckon (Hcp = 0,9 m) B ecTeCTBEHHOM
BO30OHOBEHUM OTMe4vaeTcsa nuwb Ha 42,9%
NpobHbIX nfowanen, ryctota enun konebneTtcs
oT 75 wrt./ra (M'4-1), po 143 wr./ra (Bb-2).
Cnepyet otmMeTuTb, 4To Ha [N K4-2 nveetcs
Hanuune B MOAPOCTE CYXOCTOS COCHbl B
konuyectee (600 wT./ra) n 6epessbl - 50 wr./ra.

Ha mMomeHT 3aknagkm oObekToB B
cocHgkax Il knmacca BospacTta, nogpocT
ApeBecHbIX MNopog oTcyTcTBoBan Ha 16,6%
npobHbIX  nnowagen. Ha  6onbwnHCTBE
npobHbIX nnowazaen (75%) B coctaB nogpocTta
Bxoamnun oy6 4Yepelwyatbin (4ONEBOE yyYacTume -
66,7%), peoko BcTpeyanucb enb, bepesa u
OCUHa (PUCYHOK 2).

B 2016 r. Ha Bcex [T oTrmevanocb
npeobnagaHue (83,3 %) KpynHoro nogpocta
ayb6a, cpegHasa BbiCOTa KOTOPOro COCTaBnsieT
3,3 M, OTMeYyaeTcs Takke yBenuyeHne B
cocTaBe nogpocta AOneBoro yyactus ayoa.
Hanbonbluas BblCOTa nogpoctra  ayba
oTMmedeHa Ha NI obbekToB -2 u -3, rae ero
cpenHsasa BbiCcOTa coctaBnana 5,3 m n 57 m
COOTBETCTBEHHO. Ecnu paccmaTtpuBaTtb
nony4veHHble B 2016 rogy AaHHble O nogpocTe
B CPABHEHUN C JaHHLIMW Ha MOMEHT 3aKnaaku
M, To cnegyeT OTMETUTb, YTO 3a NocrnegHue
10—25 net poneBoe yyactme  pgyba
yepelwuyaTtoro B cocHsakax lll knacca Bospacrta
(Ha MOMeHT 3aknagkm 06 beKTOB) CHU3NNOCh, 3a
ncknodenmem Nl -1, roe ero gons B coctaese
nogpocta yesenuuunace Ha 74,1 %. Ha
oonbwen yactu [ CHWXeHue [O0neBOro
yyacts pgyba obycnoBneHo  HanuMunem
BO30OHOBNEHMS Apyrumu ApEBECHBIMN
nopogamun. B 1o e Bpemsi, obecneyeHHOCTb
€CTEeCTBEHHOr0  BO30OHOBMNEHMA neca B
COCHsIKax Hu3Kasl, cpefHsasa rycrtota nogpocrta
coctaBnsiet 0,8 Tbic. wr./ra. OTMeYeHo Takke
Hanu4ne B  coCTaBe nogpocta  enu
eBponeunckon - ot 10 wT./ra (M4-1, MN4-2, MNk-3)
Ao 2200 wrt./ra (M-2), kneHa - ot 7 wr./ra (I-4)
0o 400 wrt./ra ([1-2), cocHbl - oT 10 wr./ra (Mk-
1) no 100 wr./ra. (M4-4), 6epe3sbl - oT 20 WT./ra
(Mk-2) no 1800 (M-3), ocuHbl - oT 20 wr./ra (M-
1) mo 1000 wr./ra (1-3).



B cocHsikax, WMEBWMX HA MOMEHT
3aknagkm obvektoB |V knacc Bo3spacTa,
noapocT ApeBeCHbiX NOpoA OTCYTCTBOBAI
nMwb  Ha npobHom nnowagn [2-1. Ha
GonblWMHCTBE NPOBGHbLIX NNowanen B coctaBe
nogpocta npeobnagamm enb (54,5 % ot
obuero konuyectea nogpocta %) n ayb (43,5
%). Pepnko BcTpeyanucb Gepesa (1,3 %) u
ocuHa (0,6 %) (pucyHok 3).

B HacToswee Bpema Ha [T B 3Tux
COCHSIKax oTMevaeTcs npeobnagaHue
KpynHoro noapocTta ayba, cpegHsis BbicOTa
KoToporo coctaensetr 3,5 M n enn - 1,9 m.
Menkun n cpegHuin No BbICOTE NoapocT ayba
nmeetca Ha [N B-4 (0,4 m) n MNM2-2 (1,0 m).
MakcumarnbHbIi MO BbICOTE noapocT ayba
otMedeH Ha [N B-3, M2-1 n 2-1, roe ero
cpenHada BblcoTa cocTaBnsaetr 5,4 m, 55n 7,0 m
COOTBETCTBEHHO. Ecnn paccmaTtpmBaTtb
Nosly4YeHHbIE AaHHbIE O NOAPOCTE B CPABHEHUM
C OaHHbIMM Ha MoMmeHT 3aknagkm [, 1o
cnegyet OTMETUTb, YTO 3a nocnegHue 10-23
roga poneesoe y4vactne pyba 4epelwuyatoro
CHU3NNOCb, 3a ucknoyenmem MMM B-1, B-3 n M2-
1, roe ero pons B COocTaBe nogpocTta
yBenuumnacb Ha 17,0 %, 57,2 % n 42,9 %
COOTBETCTBEHHO. B TO Xe Bpemsi KOnMM4ecTBO
nogpocta gyba ysenuyunocb Ha 107 wrT./ra Ha
B-3; Ha 1280 wrt./ra — lH3-2, enn — Ha 83
nrr./ra - Ha [2-1; Ha 2280 - Ha [1H3-2.
ObecnevyeHHOCTb €CTEeCTBEHHOro
BO30OHOBMNEHMS neca B cocHsikax |V knacca
Bo3pacTta (Ha MOMEHT 3aknagkMm O6bekToB)
HU3Kas, cpenHsas rycroTa nogpocra
coctaBnsiet 1,2 Tbic. wr./ra. OTMEYEeHO Takke
HanMyme B COCTaBe MOApocTa KrneHa - oT 6
wr./ra (B-3) go 1750 wr./ra (12-1), cocHbI - OT
15 wr./ra (B-4) po 400 wr./ra (MH3-2), aceHs
(266 wrT./ra - NMH3-2), 6epesbl - oT 7 wr./ra (B-3)
po 570 (M2-2), ocuHbl - ot 10 wr./ra (B-2) oo
1570 wr./ra (M2-2). CnegyeT OTMETUTb, YTO Ha
yactmw MM (B-1, B-2, B-3, B-4, [12-1)
oTMevaetca Hanuumne 0,9-44 % cyxoctos
nogpocta oOT oOwero ero KonvMyecTtBa.
Cyxoctoun nogpocTta ayba Ha 2016 r. cocTasnsan
10-167wrt./ra, enn - 11-570 wrt./ra n 6epesbl -
18 wrt./ra.

N3yueHne ANHaAMUKN nogpocra
ApPeBECHbIX NOPOL B COCHOBbLIX HAaCaXXAEHUSX B
30Hax 3arpasHeHuss cBblwe 15  Ku/km2
nokasasno, YTO Ha MOMEHT 3aKknagku npobHbIX
nraowagen B 3aBMCMMOCTM OT Bo3pacTa
HacaXxgeHun BMOOBOW COCTaB nogpocta Obin
npeacrtasneH aybom, enbio, kneHom, 6epeson,
OCWHOW, pefKo BCTpeYanuCb COCHa U SICEHb.
YcTaHoBMNEHO, yTO €CTECTBEHHOE

BO30OHOBNEHNE 30€eCb 4auwe Bcero 6Obino
npeacTtaBneHo XU3HEeCnoCoOHbIM MOAPOCTOM
py6a (43,7—75,1 %) n enbto (6,0-43,7 %).
Hanbonbluee KONMMYECcTBO >KM3HECNOCOOHOro
nogpocTta ayba n enu BbISIBNEHO B COCHSAKAX,
BO3pacT KOTOPbIX Ha Havano uccregoBaHUn
coctaBnan 40-56 net, HanmeHbLee - 0,6 TbiC.
wTt./ra - B cocHakax 25-35 mn 60-80 net
COOTBETCTBEHHO.

3aknroyeHue. B peaynbTarte
NpoOBeAEHHbIX WUCCNeaoBaHUA  YCTaAHOBMEHO,
YTO 3a npowegwun Mexagy 3aknagkon
obbektoB 1 2016 r. nepuog npakTM4eckn Ha
Bcex [l Bo Bcex Bbicoko3arpsA3HeHHbIX 137Cs
COCHSIKax, He3aBMCMMO OT MX BO3pacTa,
Hanuyne nogpocra OCHOBHbIX
necoobpasyoLmx nopopn CYyLLIECTBEHHO
yBenuyunocb. lNpeobnagatrowmmmn nopogamu,
dhopmupyOWLMMKN  SIpYC  NOAPOCTa, SABMSKOTCS
ay6 (enb, 6epesa). Hanbonbluee KONNYECTBO
XnsHecnocobHoro nogpocta payba un enmu
BbISIBIEHO B COCHSIKaxX, UMELMX HA MOMEHT
3aknagkm obbektoB Il knacc Bo3spacta,
HaumeHbllee - B cocHgakax |l m 'Y knaccos
BO3pacTa COOTBETCTBEHHO.
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Ta6muua 1 — TakcalMOHHAs XapaKTEPUCTHKA COCHOBBIX HaCaXICHUH Ha 0ObeKTax

HawmenoBauue Ton Cocrap Bospacr Ha- MJI, Mmx3B/4ac ITnoTHOCTH
obpekra 3aKJIA0KH | HACAXKICHUS CaXIICHUS, Ha BBICOTE Ha [1o4Be 3arpA3HCHUS
ner 1M noussi >’Cs,
Ku/xm’
Bocrok 1993 10C+E 92 0,89 1,05 19,9
[leryxoBka 1991 10C 80 0,84 1,12 212
[TeryxoBka-2 1194 10C+b 91 0,96 1,26 28,0
Bemuxwuii bop-2 1996 10C 50 0,83 0,91 14,7
[TetyxoBka-4 1996 10C 65 1,24 1,39 2713
IMonkaMeHbe 1994 10C 72 0,92 1,07 20,3
I'pombiku-4 2008 10C 33 0,75 0,88 16,0
I'poMbiku-2 2008 10C 88 0,94 1,14 23.3
I'pomsiku-3 2008 10C+b 33 1.15 1,44 36,2
IlenHoe-3 2006 10C+b 70 1,02 112 16,4
I'poMBbIKH 2002 9C1b 54 0,68 0.75 15.1
IleryxoBka-6 2006 10C+Bb 60 1,15 1,23 23,0
Ky3muu-4 2006 9Cl1b 45 0,70 0,88 16,8
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PucyHok 1 — M3MeHeHue rycToThI MOApOCcTa B COCHOBBIX Hacaxc,ueﬂnﬂx [T xracca Bo3pacra
B 30HAaX 3arpA3HEHHUs cBble 15 Kn/xm®
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B 30Hax 3arps3HeHus cepine 15 Ku/km
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PucyHok 3 — I3MeHeHHe ryCTOTEI IIOAPOCTa B COCHOBBIX HAC



