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Ha cerognsmmamii 1eHb MaCCOBBIE BETPOBAIIBI SIBIISTFOTCS OTHOW U3 PAaCIPOCTPAHEHHBIX MMPUPOIHBIX KaTacTpod,
MIPUBOJSIIIUX K CTPYKTYPHBIM U (PYHKIIMOHAJIBHBIM M3MEHEHUSIM JIECHBIX 3KOCHUCTEeM. J[aHHBIA mpoIecc MOXKET
3aTSATUBATHCS HA ACCATUICTHS, @ 3TO 3HAYMT, YTO TOJIBKO JUTUTEILHBI MOHUTOPHHT MOJKET JIaTh JIOCTOBEPHYIO UH-
(hopmariio o muHAMUKeE 3TOTO Tiporiecca. CBeeH s, MOTyIeHHBIE B X0Ie MOHUTOPHHTA HAPYIIEHHBIX MaCCOBBIMHU
BETPOBAJIAMU JIECHBIX DKOCHCTEM, UMEIOT BXKHOE MPAKTUYECKOE ¥ TEOPETUIECKOE 3HAYCHUE.

B nmanHO# cTaThe paccMarpuBaeTCs BUIOBOE Pa3HOOOpa3ue HAalOYBEHHOTO TOKpoBa Ha 18-if roq mocie Be-
TpOBaJIa Ha MTOCTOSTHHOM TIpoOHOM momany (cranuoHap «lllaitankay), 3aJ10KEHHON ITOCIE MacCOBOTO BETPO-
Bana 30 ntonda 1993 ., B kBapranax 68 u 69 Hoso-JIsnuHckoro yuactkoro jecHudecTsa. Paccmarpusatorces ciie-
JYIOLIME BAPHAHTHI OTBITA: | — 0e3 OYMCTKU BETPOBAILHON IUIOIMIAAN; 2 — C OUUCTKOW BETPOBAILHOM IIIOIIAIMN;
3 — c IpoBeACHUEM MEPOTIPUATHI 110 OYMCTKE BETpOBaja M MOCAIKE JECHBIX KYIbTYp; 4 (KOHTPOJL) — TOI
I10JIOTOM MPUMBIKAIOILIETO K BETPOBAJILHOM IIIOIIAIM HACAKACHUs, HE MPOiAeHHOT0 BeTpoBajioM. [Ipemioxkena
KJIacCU(pHKALUS PACTUTEIBHOCTH C BBIICTICHUEM 6 (PUTOLECHOTHYECKHX TPYII, XapaKTePU3YIOLUIUXCsI OTHOCH-
TENBHOM OOITHOCTHIO BUAOBOTO COCTaBa M MX B3aWMOJEHCTBHEM JIPYT C APYTOM, YTO TO3BOJIAET OOBENNHUTH
MOJTyYSHHBIE JTaHHBIC IS UX JaJIbHEHIIEro MCCIeIOBAHMS: TPUPOCT KOJIUYECTBA )KMBOTO HAITOYBEHHOTO I10-
KpOBa MPOUCXOAUT MPEUMYIICCTBEHHO 3a CYET BUJIOB T'PYMIIbI JIUCTBEHHBIX JIECOB, KOTOpask HMEET OONblIne
MOKa3aTeJl BCTPEYaeMOCTH B CPABHEHHH C JIPYTHMH TPYTIITaMH, IPEACTaBICHHBIMHI B UCCIIEOBAHUH; BO BCEX
BapUaHTax SBHO JOMUHHUPYIOT OCOKa KOPHEBHILHAS, BEHHUK TPOCTHUKOBHIHBIN U CHBITH OOBIKHOBEHHAsT; OP-
MHUpOBaHUE CBOCOOPA3HON BUAOBON CTPYKTYPBI KMBOTO HAITOYBEHHOTO TMOKPOBA CBSI3aHO C U3MECHEHHEM MH-
KPOKJIMMAaTHYECKHUX YCIOBUH M 00pa3oBaHMEM HOBBIX DKOTOTIOB Ha BETPOBAIBHBIX TUIOMIAAX; (popMupoBaHue
HWKHHX SIPYCOB pacTUTeNbHOCTH mocie BeTpoBana Ha [ «Illaiitanka» B 11eJ10M IPOTEKAaeT BeChMa JMHA-
MHUYHO, TJIABHYIO POJIb B TOM UTPAIOT €CTECTBEHHbBIC BO30OHOBUTEIBHBIC CIIOCOOHOCTH JIeca.
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To date, massive windfall, is one of the widespread natural disasters, leading to structural and functional changes
in forest ecosystems. This process can drag on for decades, which means that only long-term monitoring can
provide reliable information about the dynamics of this process. The information obtained during the monitoring
of forest ecosystems disturbed by mass winds has an important practical and theoretical significance.

This article examines the species diversity of the ground cover for 18 years after winding it on a permanent
trial plot (Shaytanka), laid down after a massive windbreak on June 30, 1993, in blocks 68 and 69 of the Novo-
Lyalinsky forest district. The following variants of the experiment are considered: 1 — without clearing the winding
area; 2 — with clearing of the wind zone; 3 — with the implementation of measures to clean up the wind and planting
of forest crops; 4 (control) — under the canopy of a plantation adjacent to the windmill area, not traversed by a
windfall. A classification of vegetation is proposed with the identification of 6 phytocenotic groups characterized
by relative common species composition and their interaction with each other, which allows to combine the
obtained data for their further investigation: the increase in the number of living ground cover occurs mainly due
to species of the group of deciduous forests, which has large indicators compared with other groups represented
in the study; all variants are clearly dominated by sedge rhizome, reed reed, and pile out ordinary; the formation
of a specific species structure of the living ground cover is associated with a change in microclimatic conditions
and the formation of new ecotopes in windy areas; the formation of the lower tiers of vegetation after the wind on
the SPP “Shaytanka” as a whole proceeds very dynamically, the main role in this is played by the natural renewal
abilities of the forest.

Beenenue

MacmrabHple BETpOBAJIBI  TIPH-
BOIST K HApyLICHUSIM BCEX CO-
CTABIIIOIIUX JIECHOM HDKOCUCTEMBI
(TIOUBEHHOTO TIOKPOBA, JPEBOCTOS,
BCEX SIPYCOB PaCTHUTEIBHOCTH, (ha-
VHBI U T.[.). A7 yCTpaHeHus: 3TuX
HapyIIeHAN TPeOyeTCs IITUTEITBHBINA
NepUoi, HCUYHUCISIEMBIA JeCATHIIC-
TUSIMH, CHEJOBATEIIbHO, BETPOBAI

HY)KHO pPacCMarpuBaTh KakK sSBICHUC
ouoreoreHoTnueckoe [1, 2].

Heanb u MeToaMKA
HCCJIeI0BAHUI
Mbl u3yuyanu BUAOBOE Pa3HO-
obOpa3ne HAIMOYBEHHOTO TIOKPOBA
Ha 18-i1 Ton mocne BeTpoBana Ha
MTOCTOSTHHON TIpOOHOM  Iiomaau
(cranmonap IllafiTanka), 3aI0KeH-

HOHM TOCIIe MaccoBOTO BETpOBaJa
30 urons 1993 r, B kBapramax 68
n 69 Hoso-JIanuHCKOTO JIeCHHYe-
CTBa, B BapHaHTax ombIta: 1 — 6e3
OYHCTKH BETPOBAJIA; 2 — C OUHCTKOM
BETpOBaja; 3 — ¢ OYUCTKOHN BETPO-
BaJIa U MOCAJIKOM JICCHBIX KYJBTYD;
4 (KOHTpPOJb) — TOJ MOJOTOM IpH-
MBIKAIOIETO K BETPOBAJIBHOMN IJI0-
maau HacaxaeHus [ 3, 4].
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B mporuiecce uccnenoBanuii mc-
TIOJIh30BANINCH OOIIIEN3BECTHEIC
anpoOupoBaHHBIE METOAMKH [5, 6].
Bunbl KUBOTO HAMMOYBEHHOTO II0-
KpoBa OBUIM pacrpeneieHbl Ha
6 (PUTOLIEHOTHYECKUX TPYIII, Xa-
PaKTEepPHU3YIOINXCS ~ OTHOCHUTEIb-
HOW OOIIHOCTBIO BHJIOBOTO COCTa-
Ba M WX B3aNMOJACHCTBHUEM JpPYyT
C APYroM. DTO TO3BOJIIET OOBEIH-
HUTD JaHHBIC JIJISl UX JTAIbHEHIIETo
HCCIIe/IOBAaHUSL.

Jis omleHKM KMBOTO HAITOYBEH-
HOTO TIOKPOBA C YYETOM OTJICIbHBIX
BUJIOB OBUTH 3aJI0KEHBI MTPOOHBIC
mwiomamyu 1x1 M mo kKaxmoMmy u3
4 BapuaHTOB OIbITa ¢ 4-KpaTHOU
MIOBTOPSIEMOCTBIO Ha KaXKJIOW ILIO-
MagKe C PACCTOSHUSAMH MEXKIY
LEHTPaMU IJIOLWAI0K B psay 25 M.
Bcerpeuaemocth M IPOEKTUBHOE
MTOKPBHITHE YIUTHIBAIHCH TIO Pa30u-
Toil Ha kBaaparel 10x 10 cM ceTke
Pamenckoro o0miel IUIOIIAAGIO,
paBHOi 1M, JliIs  TOCTYDKEHUS
TOYHOCTH £5 % IpU PaBHOMEPHOM
pacnpenencauu  JKHIT uucnen-
HOCTH 3aJIOKCHHBIX YUETHBIX TUIO-

manok — 20.

Pesyabrarel uccjie0BaHui
U UX 00Cy:KIeHHne
Nuaukaropamu ycii0OBU MECTO-
OOUTaHUS TPABSIHHUCTBHIX PACTCHHUN
SIBIISIFOTCS. OOMJIME, BCTPEUaeMOCTh
Y TMPOEKTHUBHOE MOKPBITHE.
BcerpeuaemocTh  ucnonb3yeTcst
JUI pacdera MOCTOSHCTBA BHJA H
MPE/ICTABIIICT COOOH OTHOILICHHE
grcia BEIOOPOK, COIEpIKAITIX JTaH-
HBIW BUJ, K OOIIEMY YUCITy BBIOO-
POK, BBIpQXCHHOE B MPOICHTAX.
B 3aBHCHMOCTH OT TOTYYCHHBIX
pacyeTHBIX TOKa3aTeNiel BCTpeda-
€MOCTH BUBI JIENATCA Ha IMOCTO-

STHHBIC, T0OABOYHBIC U CITy4YaifHbIC.

[locTosHHBIE BHIBI BCTpPEUAIOTCS
B Oonee uem 50 % BBIOOPOK, H0-
6aBounble — B 25-50 % BBIOOPOK,
ciydaiiHple — MeHee 4eM B 15 %
BBIOOpOK. BceTpewaemocts BUIOB
JKHIT na nccnenyemsix I npen-
CTaBJIeHa Ha puc. 1.

IlocTtosiHHOW Trpynmol BUIOB
JKHIT sBnsiercst rpynmna mosyky-
CTApHUYKOB B 4-M BapuaHTe, T
HacakJIeHUE He 3aTPOHYTO BETPO-
BaJIOM.

B 1-m BapmanTe ombITa cirydaii-
HbiMu rpynmnamu Bugos JKHIT sB-
JIIIOTCS TPYIIA JIYTOBBIX BHUJOB U
npoune Buabl JKHII. OctambHbie
OTHOCSTCS K J100aBOYHOM TIpyI-
ne BugoB JKHIL. Bo 2-m Bapuan-
TE€ CIy4ailHBIMU TpyNIIaMU BHUJIOB
JKHII sBnsitoTcst Tpynma JTyroBbIX
BUJIOB U | rpymmna noryKycTapHUY-
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koB. OcrajpHbIE OTHOCATCA K JIO-
0aBouHol Tpynme BumoB JKHIIL.
B 3-m BapuanTe ciydaitHOM Tpyn-
no# spnsercs rpynna BujgoB XKHIT
XBOMHBIX JiecoB [7, 8].

Ha puc. 2 npencrapieHs! Kaccsl
KOHCTQHTHOCTH BHAOB 10 (huto-
LEHOTUYECKUM TpyIIlaM, OIpese-
JICHHBIE TI0 IIKajie OOMIHS BUJIOB
bpayn-bnanke:

I — BHI BCTpPEYACTCS CAWHUYHO
C TIPOEKTUBHBIM IOKPBITHEM Me-
Hee 1 %;

+ — IPOEKTUBHOE MTOKPBITUE BUA —
1-5 %;

1 — MIPOEKTUBHOE OKPHITHE BU/IA —
5-10 %j;

2 — IPOEKTUBHOE MOKPBITHE BU/IA —
10-25 %;

3 — IPOEKTUBHOE MMOKPBITHE BUA —
25-50 %;

M XBOWHble neca
Coniferous forests

M J/luctBeHHble neca
Deciduous forests

i JlyroBble BUAbI
Meadow species

M [oNyKyCTapHUYKM
Semishrubs

B Mxu Moss

M Mpoune Other

Puc 1. Berpeuaemocts Bumos KHIT na ITIIT «IlatiTankay
10 BapHaHTaM OIIbITa, %
Figure 1. Occurrence of species of GNP at SPP «Shaytankay
according to experience options, %
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VARIANT 2

BAPWAHT 3
VARIANT 3
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B /lucTeeHHble neca

Deciduous forests

[ Nlyrosble Buabl Meadow
species

W MonyKycTapHUYKM

Semishrubs
B Mxu Moss

Mpoune Other
BAPUAHT 4 |lp

VARIANT 4

Puc 2. Kiacchl KOHCTAHTHOCTH BHJIOB 10 (DUTOLIEHOTHYESCKHM IPYIIIaM
(ukana bpayn-bnanke), %
Figure 2. Classes of species constancy by phytocenotic groups
(Brown-Blanke scale), %
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4 — HpoeKTI/IBHOe HOKpBITI/Ie BUIA —
50-75 %,

5 — HpOCKTI/IBHOC HOKpI)ITI/Ie BUIa
oomee 75 %.

BoiBoaBI
1. HwxHue sApycbl pacTUTEb-
HOCTH Ha BETPOBAJILHOW IJIOLIAAN
MPeCTaBICHbl 6 (PUTOLICHOTHYEC-
ckumu rpynmnamu BuaoB JKHIT, uto
TOBOPHUT O JOCTaTOYHO OOJIBIIOM

noTeHnuane st (popMUpOBAHUS
Pa3IMYHbIX UX COUCTAHHH.

2. Tlpupoct xommuectBa JKHII
HPOUCXOUT TPEUMYIIECTBEHHO 3a
CUET BHUJOB TPYIIBI JIMCTBEHHBIX
JIECOB, CPEU KOTOPOMl BO BCEX Ba-
pHaHTax SBHO JOMHHHUPYIOT OCOKa
KOPHEBUIIHAS, BEHHUK TPOCTHHUKO-
BUJIHBI M CHBITH OOBIKHOBEHHASI.

3. M3meHeHne MUKPOKIMMAaTH-

4eCKUX YCJIOBMH M 00pa3oBaHHe

bubnuoepaguyecxuii cnucox

HOBBIX HKOTOTIOB Ha BETPOBAJIHHBIX
TUTOINA/IAX BeIeT K POPMUPOBAHUIO
CBOEOOpa3HO BUJOBOH CTPYKTYPBI
’KHBOTO HAITOYBEHHOTO TIOKPOBA.

4. B ienom (hopMHpOBaHHE HUXK-
HUX SPYCOB paCTUTEIHLHOCTH TIOCIIE
BeTpoBasia nmnporekaer Ha [T
«IlaiiTanka» BecbMa IUHAMHUYHO,
U TJIaBHYIO pOJib B 3TOM HUIparoT
€CTeCTBEHHBIE BO30OHOBHUTEIbHBIC

CITOCOOHOCTH Jieca.
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[IpoBeneHpl wcCIeAOBaHUS BIWSHUS HETPAAWIIMOHHBIX YAOOpeHHH Ha MOPQOIOTHYecKre MOoKazaTeln
CESTHIICB COCHBI OOBIKHOBEHHOM (Pinus sylvestris L.) B moceBHoM otaencHnu nmutoMHuKa ['Y CO «Cyxonoxkckoe
JICCHUYECTBO» (OKPYT MPEIJICCOCTEIIHBIX COCHOBO-OEPE30BBIX JICCOB 3aypayibCKOH PaBHUHHON MPOBUHIIUU
3anmagHo-CuOUpCKO PaBHUHHOHM JIeCOpPacTUTENhHOM oOmacTi). B kadecTBe HETpaaWIMOHHBIX yHOOpeHuit
HCTIOJIE30BAITUCh CMECH OCaJIKa MEPBUYHBIX OTCTOMHUKOB M W30BITOYHO aKTHBHOTO WA C FXKHOW U CEBEPHOM
a’pallMOHHBIX cTaHiui I. ExarepunOypra. B Hacrosiiiee Bpems mpoOiieMa YTHIIM3AIMKU OTXOMOB C OYHCTHBIX
COOPYKEHUH SABJISICTCS 3HAYMMOM. Bo BceM MHpe UAET IMOMCK TEXHOJOTHH TIepepadOTKA U YTHITU3AIIUN OTXOOB
C Y4€TOM COBPEMEHHBIX TPSOOBaHHUI.

B pabote npuBeneHbl pe3yibTaThl UCCIICAOBAHUNA BHECEHHUS PAa3JIMYHBIX J[03 HETPAJUIIMOHHBIX YIOOpEHHI
B ME&XKAYPAIBS TIPU TIOCEBE COCHBI OOBIKHOBEHHOW M HA TIJIOMIAIKU C OTHOJICTHUMH CESTHIIAMH.

[lpyn w3yueHHM BIMSHUS HETPATUIIMOHHBIX yNOOPEHUI Ha MOCAIOYHBIM MaTephal COCHBI OOBIKHOBEHHOM
3auKkcUpOBaHa MOJIOKHUTENIbHAS JIMHAMHUKA BO BCEX BapUaHTaX OIbITa Ha II0KA3arellb CPEIHEH BBICOTHI
Haa3eMHON gacTi. OcoOEHHO BUACH MOJIOKUTEIHHBIN pe3y/IbTaT IMPH BHECEHUN CMECH C CEBEPHOU adparlmOHHON
cranmuu B 03¢ 1000 kr/ra u cMecH ¢ IOKHOM a’panmoHHOM ctaHumu B go3e 500 kr/ra. [Ipu moBropHOoM
BHECCHHMHU HETPAUIIMOHHBIX YIOOPSHUH B MEXIYPSIIbs C OJIHOJCTHUMH CESIHIIAMH COCHBI OOBIKHOBCHHOU TaKKE
TIPUCYTCTBYET MOJOKUTEIFHBIN PEe3yIIbTaT.






