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B paborte mnpuBeneHBl pe3ynbTAaTHl HCCIIEAOBAHUN
IpoueCCOB €CTECTBECHHOI'O BO300HOBJIEHHS COCHBI KprMCKOfI
Ha TOpENbHUKAaX IOKHOTO MAaKpOCKJIOHa [JaBHOM rpsiabl
Kpeimckux  rop. [lokasaHo, dYTo Ha BOCCTAHOBJIEHHE
JAPEBOCTOCB, TIOBPEKACHHBIX OTHEM BIIUAIOT MHOTHE
(hakTOpBl. YCTaHOBJEHO, YTO HapALy C KINMATHYECKUMH,
3HAYUTCIIbHOC BJIMAHHUC Ha BOCCTAHOBJICHUC COCHBbI MMCHOT U
oporpaduyeckue hakTopbL.
Cocna, nooicapvl, 60300HOGNEHUE,  NJIOMHOCTY,
gakmopuol

BCTYII

B ocraHHI JAeCATWIITTS Ha TMIBJACHHOMY MAaKPOCXHUJIi
I'onoBHOT rpsim KpuMCBKHX Tip crocTepiraeTbesi AOCHThH CTilKa
TEHJICHIISl 10 CKOPOYEHHS IUIONII MPUPOTHUX HACAIPKEHb COCHH
KpuUMCcbKOi. OpHI€I0 3 TOJOBHUX INPUYMH LUX HETaTUBHUX
MPOIECIB € 30UIBIICHHS KUIbKOCTI BEIMKHX IMOXKEXK Ta
HE3aJIOBUTLHE BiJTBOPEHHS BTPAayeHHX y Pe3yJbTarTi il BOTHIO
HacaJpKeHs [5].

Ilpu BenenHi rocmojapcTBa B TIpChbKUX Jicax 0e3
HaJIe)KHOTO HAYKOBOI'O OOTPYHTYBaHHS MOPYUIYETHCS TPUPOIHUIM
KOMILIEKC, BiOyBaeTbcst ~ OOE3IICHEHHS,  YTBOPIOKOTHCS
HAIIBIYCTEl aHTPOIIOIEHHOIO MOXOKEHHs. BiHOBJICHHS JIiCiB
y TOAIOHMX yMOBaxX BHKIMKAE BEIMKI TPyAHOII. [HTEeHCHBHA
BUpYOKa B MOEJHAHHI 3 HA3eMHHMH CIIOCOOaMHU TPEIIOBAHHS Ha
3eMJISIX TIepeciueHoro penbedy BIUIMBAE HA €pO3il0 TPYHTY Ta
MOTIPIIEHHS WOoro (hi3WYHMX BJIACTUBOCTEH. Y  OULIBLIOCTI
BUNAJIKIB B PpE3yJbTaTi IITyYHOI'O BiJHOBJIEHHS HacaIKeHb
KyJIBTYPH COCHU KPHUMCBKOi Tak i He MepeBOIsATH 10 Kareropii
BKPHUTHX JTICOM ILIOIIL.

Buxomsun 3 1mporo, mo0 30epertd 1 3a0e3neUnUTH
MOJJIUBICTh BiJTHOBJIEHHS (DITOLICHO3IB COCHM KPHMCBKOi B
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I'ipcekomy Kpumy HeoOXimHO TPHHIWIOBO 3MIHUTH Ta
CKOPHT'YBATH METO/IH JICOKYJIbTYPHHX pooiT [6].

MeToo [aHOTO JOCHi/DKEHHST € OILiHKa 0cOO0JIMBOCTEH
MPUPOJTHOTO TIOHOBJICHHS MiJPOCTY B COCHOBHX HACQ/KEHHSIX
I'ipcekoro Kpumy B mocthiporenHuii mepio.

MATEPIAJIN TA METOAU JOCJIIIKEHb

BuBueHHS 0COOIMBOCTEH NMPHUPOTHOTO MMOHOBJICHHSI COCHH
KPUMCBKOT TIPOBOJMIN B HACA/DKEHHSX ITIBJCHHOTO MAaKPOCXHITY
I'onoBuoi rpsian KpuMebkux rip Ha miomi 4-x 3rapui 5-ta i 10-
TH piyHOI JaBHHMHM, o yTBopmiaucs B 2002 i B 2007 pokax B
cepenaboMy mosici xpeota lorpad, migHixoks ropu Yeka-Tumr, B
cepeHbOoMY Mosici 1 y migHbkxks HikiTchkoro xpeOTa.

Jdunamiky  ocoOnMBOCTEH  BiHOBIEHHS  KOPIHHHX
HACca/DKEHb BUBYAIM, BHKOPHUCTOBYIOUM 3araJbHONPHUHHATI B
JiciBHMIITBI Ta reoboTaHimi MmeTonuku [7, 9].

JinsHku, Ha SIKUX TPOBOJAMIIM CTIOCTEPEKECHHS MalOTh TaKi
eqadiuai Ta oporpadiuHi XapaKTepUCTHKH: Oypi TIHMHHCTO-
meOeHYaTi BWIY)KEHI Ta  ClIa0OOMiN30J€HI TPYHTH Ha
kapGoHaTHHX mopogax; yxui 15-30 ° (ta6mn. 1).

Ha 3rapumax 5-piuHoi naBHMHU Oynu 3akiajeHi NpoOHi
wiony po3mipom 2x2; Ha 3rapumax 10-piunoi — 2x5 m. Ha
NpoOHUX IUIOMIAX BHBYAIM BIKOBY CTPYKTYpy, OioMeTpHyHi
MOKAa3HUKH CISHIIB, a TaKoX IIUIBHICTh X posnominy. [lpu
aHaNmi3l BIUIMBY KIIMaTHYHUX (aKTOPiB Ha pe3yJIbTaTUBHICThH
HPUPOJHOTO TIOHOBJICHHSI COCHU KPHMCBHKOI BHKOPHCTOBYBAJIU
nani HikiTchkoi MeTeoposioriynoi craniii. KinbKicHI pe3yibTaTu
CIIOCTEPEKEHb 00po0bJIsLITH, BUKOPUCTOBYIOUH METO/IN
BapialliifHoT CTaTUCTHKHU.
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Tabmmms 1 — XapaktepucTrka IpoOHUX MIISTHOK
Table 1 — Characteristics of sampling sites

Posmimenns [KpyrusHa Cran Posmimenns | Kpyrusna Cran
IUISTHKA IUITHKA
IIpo6Ha nmingnka Ne 1 [Ipo6Ha minsgaka Ne 2
Cxun 15° 5 pokiB Cxun 15° 5 pokiB
IMiBIEHHO- TOMY, IMiBJIEHHOL TOMY,
3aXiHOI MPOMICHU | EKCIIO3MIIIT nponaeHui
eKCITO3HIIIT, HH30BOIO HH30BOIO
BHCOTa  Haj MOXKEKEIO TOXKEXKEIO
piBHEM Mops
275 M
IIpoGna minsHka Ne 3 [po6Ha minsaka Ne 4
Cxun 20° 10 pokiB Cxun 30° 10 poxiB
IMiBJIEHHO- TOMY, MiBJIEHHO- TOMY,
3aXigHOI ponaeHUI cximHoi MporaeHUN
eKCIIO3HIIil, HH30BOIO EKCITO3HIIIT HH30BOIO
BHCOTa  Haj MOXKEKEIO BHMCOTa HaJl MOXKEXKEIO
piBHEM MOps piBHEM
460 m Mopsi 525 m

PE3YJBbTATHU TA IX OGTOBOPEHHS

B ymoBax miBaeHHOro wMmakpocxuiny [‘onoBHOI Tpsian
Kpumcekux rip kimiMatiuHi Ta enado-oporpadivni (axkropu
MaloTh BUpIlIaJibHE 3HAUYEHHS Y PO3BUTKY MPOIECIB MPUPOITHOTO
MIOHOBJICHHS JICPEBOCTAHIB.

Ha xpyTux cxwmmax mpu 3Ha4YHOMY 3pifKeHHI ab0 TIOBHIH
BTpaTi JEPEeBHOTO spycy BinOyBaeTbcs 3HA4YHA TpaHChHOpMAITis
YMOB 3pOCTaHHA. Y TepIly 4epry IiCTOTHO 3MiHIOIOThCS
mikpokimimariyati ¢akropu [1, 2, 8]. Tlomaspline mocUICHHS
HETaTUBHUX SBHIL IOB'A3aHO 3 PO3BUTKOM €PO3iMHUX MpOLECIB,
MOUIMPEHHSIM Ha 3rapuilax TPaB'STHUCTHX POCIWH Ta YarapHHKIB,
AK1 B IIJIOMY OOMEXYIOTh MOKIIMBICTD peai3allii caMoCiBy COCHH
[5].

PesynpTatm  pmocHiKeHHS — MPOLECIB  HPUPOIHOTO
MOHOBJICHHS KOPIHHMX Haca/pKeHb Ha NHpoOHIH mimsHI Ne 1
MOKa3ylOTh, IO CyMapHUl MOKAa3HMK MIIJIBHOCTI MiJIPOCTY 3
ypaxyBaHHSIM BCiX BIKOBHX TIpyIl y MEpepaxyHKy Ha TeKTap
CTaHOBHTH 36,9 THc. mT. BikoBa cTpyKTypa mpencTapieHa BcimMa
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M'IThMa BIKOBUMH TPYIIaMHU, ajie HaO1IbIII aKTUBHO BiAHOBJICHHS
BiI3HAYCHO |- 1 2-piYHUMH CiSTHIISIMH, BOHH CTAaHOBJIATEH 89 % Bix
yci€ei kinpkocTi camociBy. Piuna kinekicts omazgis y 2010 p., 3a
manumu HikiTcbKOI MeTeocTaHInii, ctanosuiaa 832,6 MM, 1[0 Ha
46 % Bumie cepenHboi OaraTopiuHoi HOpmH, B 2011 p. maHwit
MOKa3HUK OyB HIKYE, ajie Bce JK OyB ONTHMAJIHHHM /IS CISHIIIB.
YacTka OUTBII paHHIX BIKOBHX TpYIl cKianae Bchoro jumie 11 %,
0, OYEBHIHO, € HACTIAKOM OpaKy OCBITICHOCTI MiJ TOJOTOM
HEYIIIKO/DKCHOTO BOTHEM JiepeBocTany [6].

Kinekicte cisHiiB Ha gitsHIi Ne 2 Oyrna maibke B 5 paziB
Hwk4e (puc. 1) i ckiana Bcboro 7,5 THC. IIT. HA TEKTap.

HeBrcoka UITBHICTE PO3MOAUTY MiAPOCTY TOSCHIOETHCS
JKOPCTKUMHU ~ OporpadiyHUMH yMOBaMHM Ha IUIONI 3TapHIll
(miBzeHHa excriosumis, kpytusHa cxmy 15°), mo B cBoro uepry
BU3HAYMIIO IIBHUJIKE BUIIAPOBYBAHHS BOJIOTH 3 TIOBEPXHI TPYHTY i
BUCYIITyBaHHS BEpXHIX 1ii Tropu3oHTiB. Haibinem BHCOKHN
BIJICOTOK CISHIIIB Ha TEPUTOPIl JOCHIKYBaHOI AUISHKA
BiJI3HAYAETHCA Y S-PIIHUX OCOOMH.
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Pucynok 1 — JluHaMmika 4YHCENBHOCTI Pi3HOBIKOBOTO
MiIPOCTY COCHU KPUMCBHKOT Ha 3rapuiiax, Ha mpoOHil JisHII
Figure 1 — Dynamics of Crimean pine seedlings of different
ages in ruins, at the trial site

KinbkicTb pociuH,
T

IMoxexxa Ha jginsgHmi Ne 2 crajacs B CepIHi,
Jicorocmoiapchki  3aX0AM 3 PO3YUCTKM 3rapHill Ha JaHIH
TepuTopii OyJiM MpOBEAEH] B JIOTOMY HACTYITHOTO POKY. Bimomo,
110 HACIHHS COCHM KPUMCBKOT MOBHICTIO OPMYETHCS 1 BU3PIBAE Y
JIPYTiil TOJIOBMHI JIiTa, 10 HEpPEAye Ce30HY aeceMeHarrii. Tomy,
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HE BUKJIIOYAETHCSA YJIaCTh y IMPOIECax HACIHHEBOTO BiJTBOPCHHS
3aruOnMx y pesynbTaTi Aii BOTHIO JepeB, Ha SKHX Y pIK
NPOXOKCHHSI OXKEXKi Oynu muiku [4].

Ha miBmenHo-3aximHoMy cxwm (mpoOHa mimsaka Ne 3)
nporecd mpupogHoro moHosienHs P. pallasiana D.Don.
BiIOYBalOTHCSl TOCUTH IHTEHCHBHO, TYT BiIMi4a€eThcs HaOinbIIa
UIUIBHICTh CiSHIIB — 59,3 THc. mT. Ha TekTap. Y BIKOBIiH
CTPYKTYpI mepeBaxkae OUTBIIICTh BO- i TPUPIYHUX CisIHIIIB — 39
1 29 %, BiANOBIAHO, COPUSTIUBUMHU AJISI POCTYy CisSHIIB OynH i
MOTOJIHI YMOBU B Mepiof IXHBOTO POCTY. 3arajbHa KiJBKICTbH
omani y 2004 i 2005 pp., 3a garmmu HikiTChKOi MeTeoCTaHIlii,
Oyma 720 1 624 mm, mo Ha 29 i 12 % mnepeBuIInna CEpeaHIO
OaraTopiuHy HOpMY.

Y Japyriii TOJOBMHI JiiTa B HACa/PKCHHSAX ITIBJICHHOTO
Makpocxuny ['omoBHoi rpsmm Kpumcekux rip BigOyBaeTbes
HIBUJKE BUCYIIYBaHHS BEpPXHIX TOPH30HTIB TPYHTY 1 3Ha4YHA
YacTWHA CiSHIIB moTouHoi reHepanii rune. Y 2004 i 2005 pp.
3arajbHa KiJBKICTh OMAiB 3a Iepiojl 3 TpaBHSI IO BEPECEHb
ckiaana 51 1 64% Bix 3araypHOi KIIBKOCTI omamiB 3a pik. Y
2004 p. ix Oyno Ha 39 % Oinbuie, HiX cepedHs OaraTopiyHa
HOpMa 3a aHamoriuamii mepiom, B 2005 — Bigmosigama
OaraTopivHiii HOpPMi, IO CIPHUSIO YCHIINIHOMY 3pPOCTaHHIO Ta
BHUCOKOMY PiBHIO BHJKWBAHHS CisHIIIB.

Sk 3a3Hauvanocst BHIIE, HaBITh y POKH 3 JOCHThH
CIPHUATIIMBIMU YMOBAaMH JUIS BiJHOBJICHHS JIICOBHX HAaca/KCHb
(BHCOKa BOJIOTICTP 1 CHIPHUSITIMBI TEMIIEPAaTypHI YMOBH B Iepiox
BEreTalliifHoro TMepiofy), YUCEIbHICTh MiJPOCTy Ha NPOOHIi
wiomi Ne 4 He Oyna BHCOKOIO, a B JIESIKMX BIKOBHX TIpymnax
Bumana B3arami. Toxi sk Ha minsHII Ne 3, B me# ke mepion,
KIJIBKICTh TIPUPOHOTO MoHoBieHHs P. pallasiana 3nauno Buiie
(puc.2).

[IIBuame 3a Bce 1€ MOSCHIOETHCS MOTIPIIEHHSM YMOB
3pocTaHHs 3a (hakTOpoM 3a0€3MEUCHHSI BOJOTOI POCITHH Ta
oporpadiyHUMH YMOBaMH 3POCTaHHS CISHINB (CXHJ IiBJCHHO-
CX1aHOT eKCIIO3UIT 300, B.H.p.M. 525 M) Ha naHiil JiNSHII.
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Pucynox 2 — JIluHaMika 4YHCEIBHOCTI Pi3HOBIKOBOTO

MiPOCTY COCHU KPUMCHKOI Ha 3rapHuIax, Ha MpoOHiH JigHII
Figure 2 — Dynamics of Crimean pine seedlings of different
ages in ruins, at the trial site

TakuM uwHOM, pE3yJAbTATH JOCHKEHHS TIPOIECIB
NPUPOJHOTO TIOHOBJICHHS Y JCPEBOCTaHAX COCHU KPHUMCBHKOI,
MOLIKO/PKEHUX BOTHEM, CBITUaTh PO T€, IO CYMapHHU OKa3HUK
IIUTBHOCTI CaMOCIBY 3 ypaxyBaHHSM BCiX BIKOBHUX TPYIl 3HAYHO
BiJIPI3HSAETHCA HA BCIX MITSHKAX, IO TOB'A3aHO 3 KIIIMAaTUYHUMHU
Ta oporpadiuyHUMH YUHHUKaMHU. 3 TOYKH 30py JiCOKYIBTYPHOL
NpPaKTHKM, JaHi TIOKa3HUKH IIJIKOM MOXYTh 3a0e3MeuuTH
(opMyBaHHSI TOBHOILIIHHOTO JIEPEBOCTaHY COCHU KPUMCBHKOI i He
NoTpeOYIOTh MTYYHOTO JIiCOBITHOBICHHS [3].

BUCHOBKH

1. Tlicns mpOXOMKEHHS HHU30BOI TMMOXKEXi B yMOBax
miBAeHHOro Makpocxuiy ['onoBHOi rpsimu  KpuMCBKHX — Tip
BiZIOyBa€ThCS AOCUTH IHTCHCUBHE HPUPOJIHE ITOHOBJICHHS COCHH
KPUMCBKOI.

2. Ha BinmHOBNEHHSI COCHH KPHUMCBKOI Y JIepEBOCTaHaXx,
MOUIKO/PKEHNX BOTHEM, BIUIMBae Oarato uuHHUKIB. llopsnm 3
KJIIMaTHYHUMH, 3HAYHUI BIUTMB HA BiJHOBJEHHS COCHH MAIOTh i
oporpadivHi paKTOpH.

3. ¥V 3B'I3Ky 3 BiJIMIHHICTIO YMOB 3pOCTaHHSI BiJI3HAYA€THCS
MOMITHE BapilOBaHHS IMOKAa3HMKIB IIIJIBHOCTI MiJIPOCTYy Ha BCiX
JOCHIDKYBaHUX JisHKax. HaBiTh y pPOKM 31 CHPUSTIMBUMH
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MOTOHIMA YMOBaMH WMOBIPHICTh BW)KHBAHHS CaMOCiBy COCHHU
KPUMCBKOI Ha KPYTHX CXWJIaX MiBACHHO-CX1THOT €KCIO3HIII{ pi3KO
3HUXKYETBCSL.

4. YucenpHICT, MIAPOCTYy NEBHUX BIKOBUX TPYI 30BCIM
BUITA1a€ 3 BIKOBOI CTPYKTYPH.

5. IlinpHICTE PO3MOMITY CaMOCIBY CBITYHUTH MpPO TeE, IO
HaOIMbII COPHUATIMBI YMOBM JJSl BiATBOPEHHS KOPIHHUX
HacapKeHb CKIIAmaroThes Ha MimsaHIl Ne 3 (CXWil MmiBACHHO-
3axiJHOT eKCIO3HIlii, B H.p.M. 460 M).
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FEATURES RESTORATION OF CRIMEAN PINE
STANDS DAMAGED BY FIRE
Zhigalova T.P.
Nikita Botanical Gardens - National Scientific Center
angelina206 @meta.ua

Under the conditions of the southern slope of the Main
ridge of Crimean mountains climatic and orographic Edafe —
factors are crucial in the development process of natural
regeneration of forest stands .

On steep slopes with significant liquefaction or complete
loss of tree layer there is significant transformation growth
conditions. The first significant change microclimatic factors.
Further strengthening of the negative effects associated with the
development of soil erosion, spread the ashes of herbaceous
plants and shrubs, which generally limit the possibility of
implementing self-seeding pines.

Results of the study of processes of natural regeneration of
indigenous vegetation on the test site number 1 show that the total
ratio is regrowth with all age groups in terms of per hectare is
36,9 thousand. Age structure represented all five age groups but is
most active - 1 - and 2 -year-old seedlings. The annual rainfall in
2010, according to Nikitskaya weather station was 46 % higher
than the average long-term norms, in 2011 the figure was lower,
but still was best for seedlings. Share of older age groups is a
small percentage of what is obviously a consequence of lack of
illumination under the canopy intact fire stand number of
seedlings on a plot number 2 was almost 5 times lower. The low
density of distribution of seedlings explains hard orographic
conditions on area fires (southern exposure, steepness of slope
150), which in turn determined the rapid evaporation of moisture
from the soil surface and drying of the upper horizons. The
highest percentage of seedlings in the investigated area is marked
in 5 -year-old individuals.
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Fire at site number 2 occurred in August, forest fires
clearing activities in the area were held in February next year. It is
known that the Crimean pine seeds to fully mature and ripen in
late summer preceding season desemenatsii. Therefore, it is not
excluded in the processes of seed playing dead as a result of the
fire tree , in which year was the passage of fire cones.

In the south- western slope of the processes of natural
regeneration P. pallasiana D.Don. occur quite rapidly , it marked
the highest density of seedlings . At the age structure dominated
by the majority of two- and three-year seedlings, respectively,
favorable for seedling growth were the weather conditions during
their growth.

In the second half of the summer plantings in the southern
slope of the Main ridge of Crimean mountains a rapid drying of
the upper soil horizons and much of the current generation
seedling dies. In 2004 and 2005, the total rainfall for the period
from May to September of 51 and 64 % of the total rainfall for
the year. In 2004, there were 39 % higher than the average long-
term rate for the same period in 2005 - a rate consistent with long-
term, which contributed to the successful growth and high
survival of seedlings.

As noted above, even in years with a fairly favorable
conditions for reafforestation (moisture and favorable temperature
conditions during the growing season), the number of seedlings
on plots number 4 was not high, and in some age groups had at
all. While at the site number 3 in the same period, the number of
natural regeneration of P. pallasiana much higher. Most likely
this is due to the deteriorating conditions of growth factor for
plant moisture and orographic conditions seedling growth (slope
south — eastern exposure 300 v.n.r.m. 525 m) in this area.

Thus, the study of natural regeneration processes in the
Crimean pine stands damaged by fire, suggests that the overall
rate of self-seeding densities to suit all age groups significantly
different in all areas, due to climatic and orographic factors. In
terms of silvicultural practices, these figures may well provide a
complete formation of Crimean pine stand and do not require
artificial reforestation.
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Y poboTi HaBeACHO pe3yabTaTH JOCIIIKCHb MPOIICCIB
MPUPOIHOTO MOHOBJICHHSA COCHM KPUMCBKOI Ha 3rapuiiax MiBICHHOTO
Makpocxminy [omoBHoi rpsimu Kpumcekux rip. Ilokazano, mo Ha
BiJTHOBJICHHS JICPEBOCTAHIB, MOIIKO/)KCHUX BOTHEM BILTUBAIOTH Oararo
YHHHUKIB. BCTaHOBIICHO, IO MOPsAI 3 KIIMATHYHUMHE, 3HAYHUI BIUIUB
Ha BiTHOBJICHHA COCHHU MalOTh 1 oporpadidHi GpaxTopH.
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