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C ucnosb30BaHUEM METONOB OMO(DU3MKN U BU3YaJIbHOM OLIEHKU IPOBEAEHO U3YYeHUE TUHAMUKU KU3-
HEHHOTO COCTOSTHMS AepeBbeB cocHbI Ilamnaca (Pinus pallasiana D. Don), moBpexneHHbix orHeM. [Toka-
3aHO, UTO HM30BOM IOXap OKa3bIBaeT 3aMETHOE BJIMsSIHUE HAa OMO(U3NYECKUe XapaKTEPUCTUKU COCHBI
IManmaca. B mocTnuporeHHBIN nepuoa HabronaeTcss U3MeHEeHUE 3JIEKTPUIECKOTO COITPOTHBIICHUS TKaHe i
CTBOJIa IEPEBbEB, TOBBIIICHUE KO3(DGUIIMEHTa ero BapuallMi, YTO OTPaKaeT YXYALICHUE UX XKU3HEHHOTO
cocTosTHYs. BBIsABIEHA CBSI3b IMOKa3aTteseil KoahGUIreHTa IMOoIsIpU3allii TKaHei CTBOJIA C YPOBHEM ITMPO-
TEHHOTO TPaBMUPOBAaHMUSI IepeBbeB cOCHBI [Tautaca. MHTEHCUBHOCTD MOXEJITCHUSI XBOU OTpakaeT BeJIu-
YUHY CTpecca, KOTOPHI UCTTBITHIBAIOT MTOCJIE OTHEBOTO BO3ICHCTBUS IePEBbsI, UTO ONPENEIeTCS He TOIb-
KO YPOBHEM MUPOTEHHOIO BO3IEACTBUSI, HO U 3allIMTHOM peaKileii, CBsI3aHHOI ¢ MOOUIM3aleil pe3epBa
JKM3HEHHOTO TTOTEHIIMAaJIa B TTOCTIIOKOBLII TTeproa. HeraTUBHBIE TTOCIEICTBUSI CTpecca MPOSIBIISIIOTCS B
MPOJIOHTHPYIOILIEM CHUXXKEHUM XXU3HEHHOTO COCTOSIHUSI pacTeHUid. BrisiBiaeHa nuddepeHmanms CoOCHbI
IMantaca mo TMITaM OTBETHOM peaKIMKU Ha IeMCTBUE MoBpexIaolIero dhakropa. OcobOu MOBBIIIEHHOM aK-
TUBHOCTH pereHepallMOHHBIX MPOLIECCOB 00eCIeUYnBaIOT COXpaHEHWEe TPYIIbI IPU CUJIBHOM KpPaTKOBpE-
MEHHOM HeTaTMBHOM Bo3neiicTBun. MHAMBUABI co caaboil peakiueil peaaus3yloT CBOe MTPEUMYIIECTBO B
CUTYallM1 XPOHUYECKOTO IeHCTBUS CTpECcCcopa, KOHCEPBATUBHO HUCITOJIb3Ysl Pe3ePB (KU3HEHHOTO MOTEHIIM -
aja, 4To obecreunBaeT BO3MOXHOCTD IJTUTEITLHOTO CYIIIECTBOBAHUS B HEOIArOMPUSITHBIX YCIOBUSIX. B Ha-
cTosilIee BpeMsl B IIPUPOAHBIX MOMYJISIIUSIX COCHBI [Tajmaca ¢hopMupyroTest “HOXHUIIBI IBYX 3BOJIOIM-
OHHO pa3HBIX TEHIEHIINI eCTeCTBEHHOTO oTOopa. [1py XpoHUUEeCKOM AeHCTBUU MOBPEKIAIONINX (DaKTO-
POB ¢ 00JIblIIeii BEPOSITHOCThIO BBKMBAIOT MHAWBUIBI MTHEPTHOM peaKIMU U YBEJIMYMBACTCS SJIUMUHALIUS
0co0eif aKTUBHOTO OTBETa Ha CTpecC, YTO BJieUeT 32 CO00i CHIKeHWE YCTOMYMBOCTU MOMYJISIIIAMN K CHITh-

HOMY IE€CTPYKTUBHOMY BO3JICUCTBUIO.

Karouegoie cnosa: noscap, nupoeennoe nospexcoernue, cocia Ilarnaca, scuznennoe cocmosnue, Kodgpuyuenm

noaspusayus mkateil, cmpecc, ouggeperyuayus.
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BnusiHue mmoxkapoB Ha IpeBeCHbIE PacTeHUS, CIIe-
uuduKa pa3BUTUS JECHBIX OMOLIEHO30B, MOABEPT-
IIMXCS BO3IEMCTBUIO OTHSI, pacCMaTpUBAIOTCSI BO
MHorux paborax (Menexos, 1948; UBanoB, EBmoku-
MmeHkKo, 2017; Nicholson et al., 2017; Apxuros, 2019;
Maxkaposa, 2020; Prior, Bowman, 2020). OgHako oz-
HOM M3 HanOoJIee BaxKHBIX U MaJIO U3YYEHHBIX OCTa-
eTcsl MpobsieMa OLIEHKU COCTOSIHUSI TTOBPEKISHHBIX
OTHEM JepEeBbEB, peaklMM pacTeHUil Ha IeiicTBuUE
TEeIUIOBOTO IIIOKa, aHaJIM3 MEXaHM3MOB MOAAepKa-
HUS XKU3HEHHBIX (PYHKIUMI B MOCTIIMPOTCHHBINA I1e-
puon (Cyngaukosa u ap., 2016; Khapugin et al., 2016;
Kopotaesa u np., 2017; Casals et al., 2018; T'erre n gp.,
2020; KapaceB u ap., 2020).

EctecTBeHHbIe HacaxkaeHUs cOCHBI [Taaca 1ox-
HOro MakpockiioHa InmaBHoit rpsiabl KpeiMckux rop
XapaKTEpU3YITCS BICOKOM MOXapHOii OMTaCHOCTHIO,
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MOYTH BCSI MX TeppuTOopus oTHeceHa K I ximaccy. B
MOCJIeAHUE AEeCATUIETASI OCOOYIO TPEBOTY BbI3bIBACT
YBEIUYCHNUE KOJIMYECTBA KPYITHBIX IIOXKAPOB, IMOCIIE
IIPOXOXIEHUSI KOTOPBIX MOBPEXKICHHBIE IPEBOCTOU
YacTo Ha3HAvyaroTcsl B cCaHUTapHy1o pyoky. [1pu atom
OLIeHKA XKM3HEHHOTI'O COCTOSIHUS IepEBLEB HAa TEPPU-
TOPHUM TOPEJIbHUKOB OOBIYHO MPOBOIMUTCS Cpas3y I10-
cJie moxKapa Ha OCHOBE MCIIOJIb30BaHMSI BHEITHUX
IIPU3HAKOB IMpPOreHHoro mnoBpexaeHus (CaBYeHKO,
1978; LiBeTkoB, 2006; KpacHolekoB u 1p., 2018; Yce-
Hs, 2018). JaHHbIe MOAXOALI BO MHOTHMX CIIydasX He
MO3BOJISIIOT JOCTATOYHO aIeKBATHO OLICHUTH MHIVBU-
JIyaJIbHBIE XapaKTePUCTUKI YCTOMYNBOCTH 1 CIIELIN(PII-
Ky noaaepxKaHusl XXN3HEHHBIX (PYHKIIMI MOBPEXXIeH-
HBIX OTHEM AepeBbeB. [103TOMY B HacTosIee BpeMs
ONHOU M3 IJIaBHBIX 3a1a4 COXPaHECHUS HaCaXICHUM
cocHnl Ilammaca B Topaom KpbeIMy sIBIIsIeTcsT BHeIpe-
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HME U UCITOJIb30BAHME B ITPAKTUKE JIECOXO3SCTBEHHOMN
JIesITeJIbHOCTH 00JIee TOUHBIX METOA0B, OCHOBAaHHbBIX Ha
TECTUPOBAaHUHN MHIAWBUAYAJIbHBIX XapaKTCPUCTUK OU-
HaMMKH COCTOAHUMA NCPEBLEB, ITOBPCKACHHDBLIX OTHEM.

OIHUM M3 TIepCHEeKTUBHBIX HAIIpaBJICHUI TUAarHO-
CTUKM COCTOSIHMSI JIPEBECHBIX PACTEHUM SIBISICTCS
OLICHKA 3JIEKTPO(MU3NOJIOTUUECKUX XapaKTEPUCTUK
TKaHel IpuKaMOMaJIbHOIO KOMITIEKCa CTBOJIA, U3Me-
pEHUE ero 3MEeKTPUIECKOro conpotunienus (I'ommkos
u 1p., 2001; IllaBuuH, 2003; Kapaces, Kapacesa, 2016).
DNeKTpUYECKOe COMPOTUBICHUE KaK IToKa3aTesIb BOI-
HOTO pexXrMa MPUKaMONaIbHOTO KOMILJIEKca TKaHeit
XapakTepusyeT (PU3NOJIOTrNIeCKOe COCTOSTHUE PacTe-
Huii. HapyleHust BODHOTO pexkuMa, IIPUBOISIINUE K
OCJIabJIeHUIO pacTeHU, TUAarHOCTUPYIOTCS 10 YPOB-
HI0O M3MEHEHMS DBJIEKTPUYECKOTO COIPOTUBICHUS
MOBpPEXIEeHHBIX TKaHeli. Mcrob3yeMble B HACTOSI-
1IIee BpeMsI METObI OLIEHKU JIEKTPUYECKOTO COMPO-
TUBJICHUSI TPUKaAMOUAJIbHOTO KOMILJIEKCA CTBOJIa He
HapylIaloT MPOLIECCOB XU3HEAESITeIbHOCTU pacTe-
HUI1 U TTOJTy4YaloT Bee OoJibliiee MPUMEHEHME TTPU U3Y-
YEHWUU IPEBECHBIX TTOPOMI, TUHAMUKHU UX COCTOSTHUS
B pa3IMYHbBIX YCIIOBUSIX IIPOU3PACTAHMS.

Llenbio MccaenoBaHMIA SIBISUIOCH M3yYeHUE OMO-
bU3NYEeCKUX MPU3HAKOB XKU3HEHHOTO COCTOSTHUSI 110
MoKa3aTeJIIM M3MEHEHUST Ha Pa3HbIX 4acTOTaxX 2JIeK-
TPUYECKOTO COMPOTUBIICHUS TTPUKAMONATBLHOTO KOM-
TJIeKca TKaHel cTBoJja JaepeBbeB cocHbI [lannaca, mo-
BPEXIEHHBIX OTHEM, OLIEHKA CHEM(UKHI BHYTPUTIONY-
JISUMOHHOM quddepeHIany MTHIUBUAOB 0 YPOBHIO
peaKlLMu Ha AeMCTBUE MoBpexXaatolero pakropa.

OBBEKTBHI 1 METOIMUKA

HMccnenoBaHusi MpOBOIWIN B €CTECTBEHHBIX Jie-
cax cocHbl Ilammaca Ha TeppuTopuu SIATHHCKOTO
TOPHO-JIECHOTO TIPUPOTHOTO 3amoBegHWKa. Ha
yJacTKe MPOXOXIEHUsI ToxKapa, KOTOPbIi Mpou30-
IIIeJT B Havyajie BeCHHI (8 MapTa) B UMCTBIX Hacaxie-
HuUsIX cocHbI [laytaca, T leca — Y4epHOCOCHOBBIM
cyrpynok (C,—Cxp), usyyanu TaKCallMOHHbIE MTOKa-
3arenu (AHy4YuH, 1982), onpenensiiu creneHb MoBpe-
JKIEHWS OTHEM CTBOJIOB M YPOBEHB ITOKEJITEHUS XBOH,
napajieIbHO MPOBOAMIN OLIEHKY OMOMU3MYECKUX
XapaKTEPUCTUK KU3HEHHOTO COCTOSTHUSI IEPEBbEB.

Kputnyeckme 3HaYeHMST BBICOTHI OOTOpaHUS
cTBOJIOB JAepeBbeB (K) paccuuThiBai 10 METOIMKE
A.T. CaBuenko (1978 r.), ucnonnsys dopmyny: K =
=0.1522D — 0.90, rne D — nuamMeTp CTBOJIOB JIg-
peBbeB Ha BbicoTe 1.3 M B cM. ComtacHO JaHHOM MeTO-
JIIUKE, CYUTAETCS, UTO TIPU BbIcOTe obropaHus — A <
< 0.5 K mepeBbs 1moxkapoM HE TPaBMUPYIOTCS, TIPU
0.5 K< /< 0.8 K otMeuaroTcst He3HaUUTebHbIE MO-
BpexneHus1 ctBojioB aepeBbeB. [Ipn 0.8 K< A< 1.3 K
JKU3HENESATEIbHOCTb OTIEJIbHBIX N1€PEBbEB, MPEUMY-
mectBeHHo III-IV kimaccoB Kpadra, HaunmHaet
yraetarbcs, npupoct manaet. [1pu 4 > 1.0 K nepeBbs
ITT-1IV xnaccos Kpadra HaunHaOT OTMHUpPATh, OOHA-
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Ko y nmepeBbeB I—II xmaccoB Kpadra Hadmomaercsa
rocjenoXxapHasi akTUBU3alUs XU3HEAeITeAbHOCTH,
BhIpaXkarolasicsl B yBeJIMUYSHUU PagrajIbHOTO IIPUPO-
cra. IIpu 4 > 1.3 K Habmr0maeTcss MacCOBBIN OTIIa,
nepeBbeB (CaBueHko, 1978; CaBueHko, 1984).

buodusnueckue mnoxasaTenn KU3HEHHOIO CO-
CTOSIHUSI OTIpeNeJIsiIU IBa pa3a B Mae U B OKTIOpe B
TOJI MMPOXOXIEHUS TToXKapa MOCPENCTBOM U3MEPEHUS
3JIEKTPUYECKOTO COMPOTUBJIEHUSI TKaHE cTBoJIa Y
100 nepeBbeB Ha TeppUTOpPUM ropenbHuKa (Tapycos,
1938; PyrtkoBckuii, 1970; fxopneBa, 1983). g atux
LeJIei NCITOJIb30BaIM TTOPTATUBHLIN TTPUOOp, COOpaH-
HbIII Ha OCHOBE cXeMbl, padpaboraHHoil JI. Ocunko-
BbIM (1968 1.). [IpuGop 6BUT cO3maH ¢ MpUMEHEHUEM
COBPEMEHHBIX MUKPOCXEM U LIM(MPOBOrO UHAMKATO-
pa HabJyrogaeMbIx napamMeTpoB. B MoauduimpoBaH-
HOM TIIpUOOpe TakXke NMPUMEHSJIUCh Haubojee OnTh-
MaJlbHbI€ IIJIsI PabOThl C APEBECHBIMU PACTCHUSIMU
CTaHJAPTHBIC JEKTPOAbl OT BJIarOMepa IPeBECUHBI
DB—2K ¢ paccrossHueMm Mexny urinamu 1 cMm. J1as 60-
Jiee TIOJTHOM OLIEHKM KaueCTBEHHBIX XapaKTEePUCTUK
OUOJIOTUYECKOTO OOBEKTA BJCKTPUUYECKOE COMpO-
TUBJICHUE ompenenasuii Ha Hu3Koit (1 kI1r) u BeICO-
kot (1 mI) yactorax. Ilo KaxxnmomMmy nepeBy U3Mepe-
HYS MPOBOIWJIU B MSITUKPATHON MOBTOPHOCTU C HOXK-
HOI CTOPOHBI CTBOJIA Ha BbICOTE 1.3 M OT MOBEPXHOCTHU
3eMJIM. B KauecTBe KOHTPOJIsI ObLIN 3aJI03KEHBI 2 POo0-
HbI€ TIJIOIIAIX Pa3MePOM T10 1 ra B HEMoCcpeACTBEHHO
0JIM30CTU K TEPPUTOPUU TIPOXOXICHUS ToXapa, B
pailoHe HUXXHEW M BEpXHEU IpaHWULIbl €ro paclipo-
CTpaHeHuUsI, B IpeBoCcTosIX cocHbI [1anaca, He 3aTpo-
HYTBIX OTHEM, Ha KOTOPbBIX MPOBOAWIM HM3MEpEeHUe
2JIEKTPUUYECKOTO COINPOTUBIICHUSI TKaHel cTrBosia y 30
nepeBbeB. JIMHaMUKY MOTOAHBIX SIBJIEHUIM aHATU3UPO-
BaJIU, UCTIOJIb3YS1 JaHHbIE SIITUHCKOI MeTeoposiornye-
ckoit cranuyn. KonnuectBeHHbIE pe3ybTaThl HAOJIIO-
JIeHU i1 0OpabaThIBaJIU, TPUMEHSISI METOIbI CTATUCTU -
yeckoro aHanusa (Jlakun, 1990).

PE3VJIBTATHI U OBCYXIEHWNE

IMoxap, Ha TToIIaAu KOTOPOTO MPOBOJUIUCH UC-
clieloBaHus, TIpou3olliesl B cpeaHeM nosice AnTuH-
cKkoro aMm(puTearpa Ha ckioHe xpebTa Morpad, oxsa-
TUB TeppUTOpHUI0 okojio 20 ra, B Tpenenax BbICOT
400—600 M Hag ypoBHEM MoOps. B 11e/10M naHHBIi o~
Kap MOXHO XapaKTepu30BaTh KaK HU30BOM, OMTHAKO
HeraTUBHbIE TIOTOIHbIE YCIOBUS (HEOOIbIIIOE KOTU-
YECTBO OCAJKOB B TIPEIIIECTBYIOIIMI Tepuoa u
CWIbHBII BeTep B MOMEHT HauaJia rmoxapa) crnocoo-
CTBOBAJIM MPAKTUYECKU TIOJHOMY YHWYTOXEHUIO
MOJPOCTa U MOoJJIeCKa Ha TEPPUTOPUN MTPOXOXKAEHUS
orHs1. J/lepeBbsl TIEpPBOTO SIpyca TakKKe MOABEPIINCH
3HAYUTEJIbHOMY NTMPOTEHHOMY BO3JIEHCTBUIO.

INepBBie MaplIpyTHBIE 0OCICIOBAHNSI TEPPUTOPUI
rope/bHUKA ObUIM TTPOBEICHBI B KOHIIE BECHBI, Yepe3
TPH Mecsilia TTocie TTPOXOXKACHUS Mmoxapa. TakcaloH-
HBbIEe TI0KA3aTeNIN APEBOCTOST Ha TIIOIIAIN TOpeTbHUKA
WMEJIH CIIEAYIONINE XapaKTepUCTUKI: CPEIHUIA BO3PACT
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Puc. 1. KonmuuectBo TTOBPCXKICHHDBIX NEPEBHEB COCHBLI [Tamraca oraHeM I10 MOKa3aTeai0 OTHOCUTEIBHOMN BBICOTHI O6I‘OpaHI/I$[

CTBOJIA.

nepeBbeB ObUT 110 J1eT, cpemHsist BBICOTa U TUaMETp —
14.8 £ 0.2 M1 35.2 = 0.9 cM COOTBETCTBEHHO.

O1neHKa ypoBHS IMMMPOTEeHHOTO TTOBPEXICHUS T10-
Kazajga, 4YTO OTHOCUTEJbHAasl BBICOTHI OOTOpaHUs
CTBOJIOB JIEPEBbEB B CPEMIHEM COCTaBMiIaA 55% OT mx
mmHE (puc. 1). I3 o61rero oobemMa 00Ccae10BaHHBIX
nepeBbeB 11% cnabo obropenu (h < 0.5 K), 14% nume-
JIV He3HauYuTeJIbHY10 cTeneHb mopexaeHus (0.5 K <
<h<0.8 K), 23% 6bUIH TpaBMUPOBAHBI IO CTETICHHN
yraeteHus1 xkusHeaesteabHocT (0.8 K< A< 1.3 K) u
52% wmenmn nospexaenust (h > 1.3 K), Kotopble B
IajbHEHIIeM, COITacHO IIPMMEHSIEeMON METOIUKE,
MOTJIM BbI3BATh UX TUOETb.

DeKTpuYecKoe CONPOTUBJIECHUE TKaHEH CTBOJIA
U3y4aeMbIX I€PEBbEB XapaKTEPU30BaAIOCh JOCTATOY -
HO BBICOKHMM ypOBHeM pas3iauuust. Ha gacTore nsme-
perust MITT MAaKCUMyM M MUHUMYM OBUIM COOTBET-
CTBEHHO 57.5 1 24.8 KOM, cpeHMI1 ITOKa3aTelb COCTa-
B 38.6 = 0.4, koadduument Bapuanmu — 24.0%. Ha
HM3KOM 4JacTtoTre m3MepeHus (kKIi1) makcuManbHOE
3HaYeHUE DBIJIEKTPUUECKOTO COIPOTUBICHUS ObLIO

76.9 kKOM, MuHuManbHOe — 29.3 KOM, cpenHuUii nmo-
kazarenb — 49.3 £ 0.6, koadhdummenT Bapuama —
27.1%. Koa(pduimeHT mmossipu3aliuy TKaHei cTBojIa
u3MeHsuIcs B ripenenax 1.13—1.39, umest cpenHee 3Ha-
yeHue 1.266 £ 0.002 u BenuunHy Bapuaunu 4.1%. Ec-
JIU CPAaBHUTh 3T TOKa3aTeJU C JAHHBIMU 3JIEKTPU-
YeCKOTO COIMMPOTUBJICHUS TKaHell cTBosia cocHbI [Ta-
Jlaca Ha KOHTPOJIbHBIX ITPOOHBIX IIoMaasax (tadi. 1),
TO MOXHO OTMETUTh CYIIECTBEHHOE CHUXEHHE KaK
BBICOKOYACTOTHBIX, TaK Y HU3KOYACTOTHBIX TTOKa3a-
TeJel M 3aMETHOE ITOBBIIICHUE KO3(hPUIIMEHTA UX
Bapualuu. DTO, OUYEBUIHO, OTpaxKaeT pe3yJabTaT Mu-
pPOTEHHOTO TPaBMUPOBAHUS W M3MEHEHUS KU3HEH-
HOTO COCTOSTHHST IPEBOCTOST Ha TEPPUTOPHUU TIPOXOXK-
JIeHUS ToXkapa.

I1pu U3yyeHUN 2JIEKTPUISCKOTIO COIPOTUBIICHUS
TKaHel pacTeHUiI HanboJiee BasXKHOM XapaKTepUCTH-
KOIl MX YCTOMUYMBOCTU K JACHCTBUIO HEOJIAromnpusT-
HBIX (haKTOPOB SIBJIsIETCS KO3(MDMUILIMEHT II0JIsIpr3a-
LIMMU TKaHEM, KOTOPBIiI HAXOAMTCS KaK OTHOILIEHHUE
HUM3KOYaCTOTHOrO IokKasaTesiss K BbICOKOYaCTOTHO-

Ta6muma 1. XapaKTepI/ICTI/IKa QJICKTPUYECCKOI'O COITPOTUBJICHUA TKaHel cTtBosia cocHbI Ilamnaca

DnekTpruueckoe corpoTunieHue (KOM) TKaHel cTBoJIa
BricoTa Ha Pa3HbIX 4aCTOTaxX Koaddumment
IToka3zarenn H.Y.M., IoJEApUsa iy
M Mg kIix
M+ts V (%) M+ts V(%) M+ts V (%)

BecHa 400—600 38.6 £ 0.4 24.0 49.3+0.6 27.1 1.266 £+ 0.002 4.1
OceHb 400—600 439+ 0.7 21.6 56.4+0.9 23.2 1.288 £+ 0.005 5.7
KoHTtponb 400 47.6 £ 1.1 17.2 571 %14 17.3 1.200 + 0.007 4.3
600 434+ 1.0 16.9 557+ 15 19.8 1.273 £ 0.014 8.2
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Puc. 2. CocrosiHue XxBou cocHbI [1aiaca Ha TeppUTOPUU TOPEIbHUKA.

My. Hanuuue monsipu3aliioOHHOT eMKOCTU SIBJISICTCS
OIHUM W3 TPU3HAKOB, XapaKTECPU3YIOIIUX COCTOS-
HUS XWBBIX KieToK. [Ipu cHmkeHnn pu3monornde-
CKOIf aKTUBHOCTHM MO/, BIMSIHUEM TeX VI UHbBIX (haK-
TOPOB TOJISIpU3aLIMOHHAsT eMKOCTh MagaeT (Tapycos,
1938; PyTkoBckuii, 1970).

Ha ocHoBe aHamm3a OMOMU3MYECKMX IIPU3HAKOB
COCTOSTHMSI IEPEBHEB C BHEIITHMMU XapaKTepUCTUKAMU
1X IIMPOTEHHOTO TTOBPEKICHNSI Oblla BhISIBJICHA OTPU-
HaTe/IbHasI CBSI3b MOJISIpU3allii TKaHei CTBOJIA C BEI-
YMHOM OTHOCUTEIBHOI BBICOTHI €10 00ropaHus, Ko3gh-
dunmeHT koppensiiu coctabua » = —0.201 + 0.010 (o
t-xputepuio CThIOACHTa Ha YPOBHE 3HAYMMOCTU
0.1%). AHanormyHasl CBSI3b OTMEUEHa U IIJisl TI0Ka3a-
tenst K, onHako ee ypoBeHb HECKOJIBKO HUXE, KO3 -
duumeHT Koppeasiunu coctapun r = —0.167 = 0.01.
Taxkmm oOpa3oM, TIpHU YBEIMYEHUH BBICOTHI 0OTOpa-
HUS CTBOJIOB JIEpEBbEeB KOA(DDUILIMEHT MOJsIpu3aliuu
YMEHBIIIAETCs, UYTO CBUIETEILCTBYET O CHUKEHUU UX
XKM3HEHHOTO COCTOSHUSI.

OueHuBasi CTereHb TPABMUPOBAHUSI IEPEBLEB 110
KOJIMUECTBY TOXEITEBIIENH XBOU, ClIeTyeT OTMETHUTD,
YTO AHHBIN MPU3HAK TOJIKEH, Ka3aJloch Obl, 1aBaTh
0oJiee HAIeXKHYIO XapaKTepUCTUKY KU3HEHHOTO CO-
CTOSIHWS pacTeHMId B TIEpBbIE HEJAEIU U MeCsILbl MO-
clie TmuporeHHoro BoaaeilicTtBusi (puc. 2). Cruemyert
TaKXe OTMETUTD, YTO B MPAKTUYECKOM AeATEIbHOCTH
BO BpeMsi MPOBEACHUS JIECOXO3SICTBEHHBIX MEPOTPU-
SITUI IO PaCUYMCTKE TOPEIbHUKOB 3TOT IMPU3HAK UTPaeT
pellamlIyo Pojib MPU Ha3HAUYCHUU JIEPEBbLEB B PyOKY.
OnHako B OTJIMYME OT ABYX MPEAbITYIIMX ITOKa3aTesei,
CBSI3b MHTEHCUBHOCTHU MOXEJITEHUS XBOU C KO3 Du-
I[IUEHTOM TMOJISIpU3alluu TKaHeil CTBOJia JIepeBbeB
cocHbl [Tannaca nposiBisiiachk JUIllb HA YPOBHE TE€H-
JIEHIIUU.

O‘ICBI/I,E[HO, MHTCHCUBHOCTL ITOXKCJIATECHUA XBOU
OonpeaciadaeTcd HE TOJBKO CTCIICHBIO OI'HEBOI'O BO3-
JJECOBEJEHUE
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JIEeMCTBUSI, HO W IpoLeccaMM 3allUTHOM peaknuu
pacTeHUii B MOCTIIOKOBHIN MEePUOM, KOLIa MOOUIN-
3alysl pe3epBa KU3HEHHOTO TMOTEHIIMANa OCYIIECTB-
JISIETCS 32 CYET OTTOPXKEHMSI OTHEJIbHBIX ITOBPEXKICH-
HBIX cTpyKTyp pactenus (Kupuios, 1977; Cymaukosa,
1998; KopotaeBa u ap., 2017). IloatoMy cTeneHb mo-
XKENTEHUSI XBOM He B MOJHOM Mepe OTpaXkaeT U3Me-
HEHHUE XXNU3HEHHOTO COCTOSIHUS IePEBbEB, MOIBEPT-
IIUXCSI HETaTUBHOMY BO3IEHCTBUIO OTHS. Peakiust
nedoauanyy SIBISIETCS OOHUM U3 aJallTUBHBIX TIPU-
3HAKOB TIpU JEUCTBUU CTpeccopa. DTO IBIICHUE Y He-
KOTOPBIX BUIOB IPEBECHO-KYCTAPHUKOBBIX PACTCHUIA
HaOJromaeTCs Py IIOYBEHHOM 3acyXe M TEXHOTCHHOM
3arpssHennu (ITasmos, 2005; bpamiko, 2018).

IMocnenywoinue UccaeaoBaHusl, IPOBEAEHHbIE Ha
TePPUTOPUM TOPEIIbHMKA OCEHbIO Yepe3 ceMb MecCsI-
1LIeB ITOCJIE TToKapa, MoKa3aju, YTO MPaKTUIeCKU BCe
JIepeBbsl BOCCTAHOBUIM CBOU KU3HEHHBIE (DYHKIIUU,
HE3aBUCUMO OT CTEeNEeHU WX M3HAYAILHOTO IOBpE-
KaeHus1. [JTaBHBIMM NMPUYMHAMU CTOJIb MOJIOXKUTEIb-
HOIO SIBJICHUSI MOXHO CUMTaTh CIIEAYIOLIME: ITOoXKap
BO3HUK JIO Hauajia aKTUBHOM BereTaluu, IO3TOMY ITpO-
LIeCChI pereHepalii TPaBMUPOBAHHBIX TKAHEH ITPOX0-
IWIA B Haubojiee ONTUMAJIBHBIA MEepUod IS POCTa
pacTeHuii; GIaronpuUsITHbIE KIMMATUYECKHE YCIIO-
BUSI B TTOCJICTIOKAPHBIN TTepUOI.

KonuuecTBo ocankoB B yCIOBUSIX IOXXKHOTO MakK-
pockioHa ImaBHOi Tpsiambl KphIMCKUX rop SIBIISIETCS
BaxKHEUIIUM (paKTOpoM, OKa3bIBAIOIIMM HeToCpe/-
CTBEHHOE BJIMSIHWE Ha POCT M pa3BUTHE PACTEHUIA.
Oco00 TMOBBIIIAETCS UX POJIb B TIOCTIUPOTEHHBIM Me-
puon. Jlo moxapa (roxap mpousoniena 8 Mapta) U B
HEKOTOPBI MEPUOJI, TTOC]Ie ero MPOXOXKIAEHHUS, B TIep-
BOI1 U BO BTOpPOM JeKajae MapTa, B paliloHe MPOBEAE-
HUS MCClIeOBAaHMIA BBITTAJIO HE3HAYUTEIbHOE KO-
4eCcTBO ocagkoB — 2.2 MM. OQHAKO B TpeTheil AeKaue
MPOILILIM OOMJIbHBIE TOXIU, B TedeHue 10 nHei Bbina-
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Puc. 3. JuddepeHimanyiss MHAMBUIOB 10 TUIIAM peaKIMK Ha IeMCTBUE cTpeccopa. YCiaoBHble 0003HaueHust: 7' — dakTop Bpe-
MeHu; F— noBpeknamolmii dakrop; R — ypoBeHb peaklliM Ha AeificTBUE CTpeccopa.

J10 54 MM, 001ITasT CyMMa OCaJaKOB B MapTe IPEBBICUIA
MHOTOJICTHIOIO cpeaHIo0 HopMy Ha 11 mMm. B mocie-
IYIOIINE MECSIbI, 32 MCKIIOYCHUEM Masl, KOJMJe-
CTBO OCAJIKOB OBLIO BBIIIE MHOTOJIETHEH CpemHel
HOPMBI [UIsl JaHHOTO paiioHa Ha 30—40%.

M3mepeHus 31eKTpUIeCcKOro COIIPOTUBRICHMS TKa-
HEN Mo u3y4yaeMbIM J€PEBbSIM, TIPOBEICHHBIE B KOHIIE
OKTSIOpsI, BBISIBUWIN 3aMETHOE €ro M3MEHEHNE B CpaB-
HEHUM C XapaKTepUCTUKAMM, MOJIYyYeHHBIMU B Mae.
BenmunHbI 57IEKTPUYECKOTOo COMPOTUBIIEHUST OCEHHE-
ro Iepuojga HaOJMIOACHUIT MPAKTUYECKU MOJTHOCTHIO
COBITAJIM C KOHTposieM (cM. TabJ. 1). OTMedanoch Tak-
K€ CyIIIeCTBEHHOE yBeJIMYeHre Ko duIreHTa mosi-
pu3anuu TKaHel ctBoja. Ero cpemHee 3HaueHne maxe
HECKOJIBKO IIPEBBICMJIO MOKAa3aTeJIu KOHTPOJs, YTO,
OYEBUIHO, OTpaxkaeT IOBBIIIEHNE WHTEHCUBHOCTU
(GU3NOIOrMYECKIX IIPOLIECCOB B CBSI3U C aKTUBU3AIIH-
eli pereHepaly NOBPEXIEHHbIX TKAHE.

CpaBHUTENBHBIN aHAJIN3 PE3yIbTaTOB U3MEPEHUS
BIIEKTPUYECKOTO COMPOTUBIICHUSI TKAHEHN OTHCITbHBIX
JIepeBbEB BBISIBWII JOCTATOUHO TECHYIO CBSI3b MEXIY
XapaKTepPUCTUKAMU, TONYYEHHBIMU BECHOM U oce-
Hblo. Ha gactore usmepenust MIT1 Koppersiims co-
ctaBmia r = 0.480 = 0.008, Ha yacrote Kl — r =
=0.528 + 0.007. s xoadduieHTa mosipu3alumu
TKaHell 3Ta CBSI3b HECKOJILKO MeHblIe — r = (0.186
+ 0.010. bruia Takke ycTaHOBJIEHA CyIleCTBEHHasl
OTpHUIIaTeNIbHASI CBA3b IOKa3zaTelieil MosIpu3aiuu
TKaHe, TTOJIydYeHHBIX B OKTSIOpE, C pe3yJbTaTaMU Be-
CEHHEM OILIEHKU TMPOLIEHTa MOXEeNTeBIlIeid XBOU OT-
JIeJIbHBIX AePeBbeB, KOMOUIMEHT KOPPEISILIUU CO-
craBu r = —0.34 3% 0.009. D10 CBUAETEILCTBYET O
TOM, YTO PACTEHUSsI, y KOTOPBIX MOCTIIIOKOBAsI peak-
LIMS TIPOLIECCOB pereHepaly NpoTeKaia MHTEHCUB-
HO, aKTUBHO MOOWJIN30BaJIM U UCITOJH30BAJIM BHYT-
PEHHMUIT pe3epB, UYTO B IOCJIEAYIOIIEM MPOSIBUIIOCH B
6oJiee PE3KOM CHIDKEHUM UX KU3HEHHOTO COCTOSI-
HUS TI0CJIE TPEOAOJICHUS KPU3UCHOM CUTYalIUH.

Taxkum 06pa3oM, THTEHCUBHOCTB ITOKEII TCHUSI XBOU
BOOJIBIIIEH CTETIEH OTpakaeT BeJIMUMHY CTpecca, KOTO-
PBIi UCTIBITHIBAIOT PACTEHUSI TTOCTIE IIMPOTeHHOTO BO3-
nevictBust (CynaukoBa u ap., 2016; T'erre u np., 2017).
HeratuBHbIe TTOCTIEACTBUS CTpEcca, XapaKTepusyeMble
STUM IIPU3HAKOM, Yepe3 HEKOTOPOEe BpeMs MPOSBIIsi-
IOTCSl B CHIDKEHUM SKU3HEHHOTO COCTOSTHUSI PACTECHMIA.
B nanHowMm cirygae Habmoganack fuddepeHImanms ae-
PEBBLEB HE TOJLKO MO YPOBHIO XXU3HECTOMKOCTH, HO U
10 CTEIIEHU MOOMIM3a1IMY BHYyTPEHHETO pe3epBaBKPU -
T4eckoii cutyaruu. [ToxapakTeprcTUKe OTBETaHaHe-
raTMBHOE AECTBHE CTpeccopa MOXHO BBIICIUTh TPU
THIIa peakumu (puc. 3).

[lepBBIii — aKTUBHASI peaklvs Ha IEUCTBUE IO-
BpexXIalolero pakropa, IMposIBJISIONIAsICS B MHTEH-
CUBHOW TIepecTpoiike GYHKIIMOHUPOBAHUS OTIETb-
HBIX CCTEM 1 BCETo OpraHn3Ma (aKTUBHOE MOKEJITe-
HME 1 cOpoc MMoBpexXaeHHON xBor). Ocodu JaHHOTO
TUIA peaKIMU 3a CYET Pe3KOil MOOMIM3alud BHYT-
PEHHETro pe3epBa CIOCOOHBLI MPEOHOJIETh BBICOKMIA
YPOBEHb BO3AEHCTBUSI HEraTUBHOro dakrtopa (F)).
OnHako B MOCTKPU3UCHBIN MepUoa y HUX HabIoaa-
eTcs1 0ojiee 3HAYMTEIbHOE CHIDKEHIME XM3HECTOMKO-
ctu. B ciyyae cokpailiieHuss BpeMEHHOTO MHTepBaja
(T,—T,) MeXIly HETAaTUBHBIMU SBJICHUSIMU (yBEJINYE-
HHE YaCTOTHI IIPOXOKICHMS II0KApOB) WM IIPHUoope-
TEHUSI TIOBPEXIalomuM (hpakKTOpOM XapaKTepa XpOHU-
YeCKOro BO3ACKCTBUSI, YTO HAOIIOHaeTcsl MpU TEXHO-
TEHHOM 3arpsi3HeHNH, PEe3KO CHIKAETCSI BO3MOXHOCTh
BBDKMBAHUS TAKIX OCOOEH.

Bropoii KpaliHuii TUII — WHEPTHAs peaklus Ha
JIEAICTBME MOBpPEXIAIoIIero pakropa, He3HAYUTEIb-
Hasi (YHKUMOHAaJbHasl IIepecTpoiika opraHusma.
I1pu pe3kux M3MEeHEHUSIX YCIOBUI MPOU3paCcTaHUS,
BBICOKOM YPOBHE HEraTUBHOIO BO3ICUCTBUS B
MEPBYIO OYepeab MPOUCXOIUT IUMUHALIUS OCOOeH
JaHHoro tiia. OOHAKO B CUTyalluM XPOHUYECKOTO
neiicrBus (0—T,) nospexnatoiiero ¢gaxkropa (F,) atu
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MHANBUIbI UMCIOT OITPEACICHHOC ITPENMYIICCTBO, TaK
Kak, HE€ IIPOABJIAA M3HAYaJIbBHO AKTUBHOM pe€akuuu,
OHU B OOJIBIIICH CTEIIeHU COXpaHAIOT PE3CPB KN3HCH-
HOro nmorcHuynagia, 4ro IMO3BOJIACT MM MJIUTCIbHO Cy-
ILIECTBOBATh B HEOJIar OITPUATHBIX YCJIOBUAX.

TpeTuii TUTI UMeEeT MPOMEKYTOUHBIE XapaKTe PUCTH -
KU B CPAaBHEHUH C TIEPBBIM U BTOPBIM. JlaHHBIC MHIU-
BUABLI TIPOSIBJISIIOT HEKUil GajaHC MCIIOJIb30BaHMUS
KM3HEHHOTO IIOTeHIIMAaa, YTO 00eCIIeuBacT OIIpe-
JIeJICHHBI YPOBEHb BO3MOXHOCTE B MPEOIOJICHUN
KPU3UCHOI CUTYallMd U CPaBHUTEJILHO OBICTPOE BOC-
CTaHOBJICHUE XXM3HEHHBIX (DYHKIINIT BIIOCTKPU3UCHBII
nepron. Ocodu TPEeThETO THUITA COCTABIISTIOT OOJIBIIYIO
yacTb ApeBocTos1. 1o 00beKTaM HaIlMX UCCIIeA0BaHUI
UX 10JIs1 — OKOJIO 2/3 Bcero oobeMa BhIOOPKHU.

AHanmM3upysl TUIIbI pPeaklMM OTACIbHBIX pacTe-
HUI ¢ TOYKM 3PEHUST MIPOLIECCOB MUKPOIBOJIOLNU,
MOXHO TIPEAIIOJIOXUTD, UTO IIPU3HAK aKTUBHOTO OT-
BeTa Ha NEWCTBUE CTpeccopa C OOJbIIei BEpOST-
HOCTBIO 3aKPECIINTCA B IMMOCJIACAYIOIINX ITOKOJICHUAX B
YCIOBUSIX, KOIJA YepenoBaHUEe KPU3UCHBIX SIBJICHUI
IIPOMCXOIUT C BpEMEHHBIM MHTEPBAJIOM, COIIOCTABH -
MBIM C TIEPUOAOM peadrIUTali1 0coOeii JaHHOTO T -
na. B aToM ci1yyae HacaencTBEHHO OyIyT 3aKpeIUIsiTh-
Csl TaKMe TIpU3HAKU, KaK MTHTEHCUBHOCTD IIPOIIECCOB
pereHepal U CKOpPOCTh BOCCTAHOBJIEHUS pe3epBa
KM3HEHHOTO MOTEHIIMAaIa, KOTOPbIii ObLI MCIIOIb30-
BaH Ha IIPEOI0JIEHNE KPU3NCHOM CUTYalIUH.

Bropoit Tun peakiiuu, obGecrieyMBaIOIIU Cyllie-
CTBOBAHWE B YCJIOBUSIX JUIUTETHLHOTO IEUCTBUS TTIOBpPE-
Kaaroiero hbakropa, MoBblIlIAeT BEPOSITHOCTb BbIXKU-
BaHUSI OCOOEi, XapaKTepU3yIoLIUXcsl 0ojiee MHEPTHOM
(YHKIIMOHAILHOM MEepeCcTpOMKO, OTOOP MPOUCXO-
IUT TIO TIPU3HAKY YCTOWYMBOCTU K XPOHUYECKOMY
JIEACTBUIO CTpeccopa, CIIOCOOHOCTU 3KOHOMHO M
JUTUTENTBHO WCIIOJIb30BaTh PE3€PB XXMU3HEHHOTO MO-
TeHLIMAJIA.

O1eHUBAs C TTIO3UILUY JAHHBIX MTOIX0A0B 0COOEH-
HOCTH ajanTaluy IIPUPOIHBIX ITOIYJISLIUIA COCHBI
ITannaca Ha 1OXKHOM MaKpOCKJIOHE [JTaBHOM Tpsiabl
KpbiMck1x rop, He06GX0IMMO OTMETUTh, YTO B Ape-
BOCTOSIX BEPXHETO I105ICa, TIe MHTEHCUBHOCTD ITOXKa-
POB BBIIIIE, a YacTOTa UX MpoxoxaeHust MeHblle (Ko-
0a, 2005), TpaHchopmMalrsl TeHETUYECKOI CTPYKTY-
PBI HOITYJISILUI IIPOUCXOIUT B CTOPOHY YBEIUMICHUS
MpeIcTaBIEHHOCTH ocobeit mepBoro tTuma. B mocnen-
HUE OCeCSITUJIETUSI B YCIOBMUSIX BCEBO3pACTaOIIETO
TEXHOT€HHOTIO 3arpsI3HEeHMS U II00AJIbHBIX U3MEHE-
HUI IPUPOAHON cpelibl, KOTOPbIE BO MHOTHX CJlyYa-
SIX IPUOOPETAIOT XapaKTep JJIUTEITbHOTO HETaTUBHO-
ro BO3ACMCTBUS, B IIEPBYIO OYEPEIb CIEAYET OXUAATh
YCUJIEHUE eCTPYKTUBHBIX MPOIIECCOB B ITOITYJISIILIMSIX
BEPXHETO Tosica, TaK KaK 3BOJIIOIIMOHHO OHU MEHee
YCTOMYMBHI K XPOHUYECKOMY IEMCTBUIO CTPECCOPOB.

B 37011 cBSI3U B HacTosII1Iee BpeMsI OOHOI U3 I1aB-
HBIX IPOOJIEM COXpaHEHUSs JIECHBIX HAaCaXXAECHU SIB-
JISIETCS yCWJIeHHWe NOBYX KpailHMX TeHOeHIUH ne-
CTPYKTUBHOTIO BO3ICKHCTBUS Ha JIECHBIE COODIIEeCTBA.
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C omHOII CTOPOHBI — TEXHOTEHHOE 3arpsi3HEHUE,
mIo6aabHbIE KIUMATUYECKE U3MEHEHUSI OTTPEeaesIsi-
IOT YCUJICHHE XPOHWYECKOTrO HETaTUBHOIO BO3IEii-
CTBUS, Ha (pOHE KOTOPOTo Bee OoJIee YacTO MPOMUCXO-
IISIT KPUBKUCHBIE SIBJICHUSI, CBI3aHHbBIE C NEUCTBUEM
I0XAapOB, JIOKAJIbHBIX BEIOPOCOB BBICOKMX KOHIICH-
Tpaluui MOJJTIOTAHTOB M T.A. TaknM oOpa3oM, dpop-
MUPYIOTCS KaK Obl “HOXHMIIBI” IBYX 3BOJIIOIIMOHHO
pa3HBIX TEHICHIIN, ONpeae/IsSIoNINX N3MEHEHNE Te-
HETUYECKOM CTPYKTYPhI X aAalTUBHOTO MOTEHIIMAJIA
MONYJISLIMA: XPOHUYECKOE OEMCTBUE HETaTUBHbBIX
($aKTOpOB CIOCOOCTBYET YCUICHUIO OTOOpA I10 MpHU-
3HAKy 0co0eii BTOPOTO TUIIAa M BBI3bIBAET IJIUMMUHA-
LII0 0oCcOoOeil TepBOro TUIIA, YTO BJICYET 3a COOOI
CHIKEHME YCTOMUYMBOCTHU ITOMYJISIIMKA K CUJILHOMY
KpaTKOBPEMEHHOMY NeCTPYKTUBHOMY BO3MIEHAICTBUIO.
B curyalium HU3KOW MpPEeACTaBJIEHHOCTH OcCo0en
IIEPBOTO THUIIA T€ UJIN MHBIC KPU3KUCHEIE SIBJICHUS PE3-
KO TIOBBIIIAIOT BEPOSITHOCTh TMOEIN OTAEIbHBIX IO~
MYJISILAA.

BOT0 TeopeTuYecKoe MOJ0XKEHEe MOATBEPXKIaeTCs
HEKOTOPBIMU 3KCIIEPUMEHTATIbHBIMU JAHHBIMU, TTO-
JIyYYEHHBIMU TIPU U3YYEHUU OCOOEHHOCTel pocTa u
pa3BUTHUS PACTeHUI B YCJIOBUSIX JIMTEJbHOTO AEii-
CTBUSI CTpeccopa. YCTaHOBJIEHO, YTO MPOAOJIKU-
TeJIbHOE CTpeccoBoe BozneiicTBUe (MOCTYIJIEHUE B
OKPYXalOIIYl0 Cpefy TOKCUUYHBIX ra3000pa3HbIX Be-
ILIECTB) TMPUBOIUT K CYIIECTBEHHBIM WU3MEHEHUSIM
BHYTPUMOIMYJISIIMOHHON CTPYKTYpPhl BUIA, KOTOpbIE
HaIpaBJieHbl B CTOPOHY YBEJIWUYEHUS H0JIU OCODel ¢
HU3KMMMW TEeMIIaMM pa3BUTHUS, C HU3KOW OTHOCHU-
TeJIbHOM CKOPOCThIO pocTa uctheB (Typobuna, 2005;
Typo6una, 2011). B penreHun 3amad COBEpIIEHCTBO-
BaHUS CUCTEMBI JIECOXO3IMCTBEHHBIX MEPOIIPUSTUIA
BOCCTaHOBJIEHUSI TOBPEXIEHHBIX OTHEM IPEBOCTOEB
clieyer OTMETUTh, UTO TMPU TMPOBEIEHUN CaHUTap-
HBIX pyOOK Ha ropejibHUMKaxX B MEPBYIO oUepenb JUK-
BUIUPYIOTCSI 0OCOOM aKTUBHOM peakliuu Ha AelicTBUE
cTpeccopa, Tak Kak 00J1ee MHTEHCMBHOE MOXeJITeHUE
XBOW TPAAUILIMOHHO BOCHPUMHUMAETCS KaK IMPU3HAK
rubenu nepeBbeB. TeM caMbIM OCYIIECTBIISIETCS OT-
pulaTeNbHas CeJeKIIMs, CHUXKalolas MoJuBapuaHT-
HOCTb TIO TUNaM peakKIMd M B KOHEYHOM MTOTre
YCTOMYMBOCTh MOMNYJSALIMA K HETAaTUBHOMY BO3/€Hi-
CTBUIO (paKTOPOB BHEIIIHEN CPE/ibl.

3AKJIFTOYEHHME

OrHeBoe BO3IeICTBIIE ITPU HU30BOM ITOKape OKa-
3bIBa€T 3aMETHOE BJIMSIHUME Ha Ouodusnyeckue xa-
pakTepucTuku cocHbl [annaca. B moctnuporeHHbIi
repuon HabIomaeTcss U3MEeHEHNe 3JIEKTPUIECKOTO
COIPOTUBJICHUSI TKaHe# CTBOJIA 1epEeBbEB, MOBHIIIIE-
HUe KO3(hGUIMEHTa €r0 BapualyM, 4TO OTpakaeT
YXyAIIeHNE UX XU3HEHHOIOo cocTostHus. Koaddu-
LIMEHT TOJIIpU3aliuy TKaHel cTBoja cocHbl [lamtaca
MPOSIBJISIET OTPULIATENBHYIO CBSI3b C OTHOCUTEILHOM
BEJIMYMHON M KPUTUIECKUM YPOBHEM €ro obropa-
HUSI, C yBEJIMUEHUEM CTeNIEH TMPOT€HHOTO TPABMMU -
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pOBaHMsI CHUXKAeTCs (hU3MoJiornueckasi akTUBHOCTD
TKaHEN IPEBECUHBI.

MHTEeHCUBHOCTD MOXEATESHUSI XBOU OTpakaeT Be-
JIMYMHY CTpecca, KOTOPHI HCIILITHIBAIOT ACPEBbS
MOCJIE OTHEBOI'O BO3MIEMCTBUS, YTO OIPEACIIETCS HE
TOJBKO CTEIIEHbIO IMPOTreHHOTO MOBPEXICHUS, HO 1
YPOBHEM 3allIMTHOM peaKIH, CBI3aHHO C MOOMJIN -
3alMeli JKN3HEHHOTO pe3epBa B MOCTILLIOKOBLINI Iepu-
on. IloxenteHne XxBou U pa3BUTHE MPOLIECCOB aePO-
JIMallUM XapaKTepu3yeT aKTUBHOCThb peaklMy Ha
JIEAICTBHE CTpeccopa U CBSI3aHHBIE C 9TUM HETaTUB-
Hbl€ TIOCJIEACTBUSI, KOTOPbIC IPOSIBISIIOTCS B MpPO-
JIOHTUPYIOIIEM CHIDKEHUM XKM3HEHHOI'O COCTOSIHUS
JIepeBbEB.

BroisiBiieHa BHyTpunomyJsiliMoHHass auddepeH-
uanus cocHol I[lajnaca 1o Tunmam peakiuuu Ha aeii-
CcTBUE noBpexaatoniero pakropa. Ocodu MOBBILIEH-
HOIl aKTUBHOCTM pPEreHepalMoOHHbIX MPOIECCOB
00ecrneuynBaOT COXpPAaHEHUE TPYIIIbI MPU CUITBHOM
KpaTKOBPEMEHHOM HeraTUBHOM BoszaeicTBuu. MH-
JUBUIBI CO CIa00i peakluell pean3yloT CBOe Ipe-
UMYIIECTBO B CUTyallUM XPOHUYECKOTO NENCTBUS
cTpeccopa, KOHCEpBAaTUBHO UCIIOJb3Yysl PE3ePB XK13-
HEHHOI'O MOTeHIIMaJIa, YTO O0OecrneuynBaeT BO3MOXK-
HOCTb [UTMTEJILHOTO CYIIIECTBOBAHUS B HEOJIAronpu-
SITHBIX YCJIOBUSIX.

I1pu mpoBeneHNM caHUTAPHBIX PYOOK Ha rOpeib-
HUKAaX ¢ HAOOJIbIIECH BEPOSTHOCTHIO IMKBUAUPYIOT-
¢ 0coOM aKTUBHOI peaKLU Ha JECTBUE CTPECCO-
pa, TaK KaK UHTEHCUBHOE TIOXEJTeHUE XBOU KBaJIU-
duLupyercsi Kak IIpU3HAK TuOeIn aepeBbeB. TeMm
caMBIM OCYUIECTBJISICTCS OTpHULIATeIbHAsI CEJIEKINSI,
CHMXKAIoAasl MOJMBAPUMAHTHOCTh 11O THUIIAM peak-
LM, 1 B KOHEYHOM UTOI'€ YCTOMYNBOCTh MOMYJISIIIAIA
K HEraTMBHOMY BO3JEHCTBUIO (PaKTOPOB BHEIIHEit
Ccpelbl.
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Peculiarities of the Vital Functions Restoration in Pallas Black Pines Following
a Forest Fire

V. P. Koba*
Nikitsky Botanical Garden, Nikitsky descent, 52, Nikita twp., Yalta, Republic of Crimea, 298648, Russia
*E-mail: KobaVP®@mail.ru

Using the biophysics and visual assessment methods, a study on the vital state dynamics of the Pallas black
pine (Pinus nigra subsp. pallasiana D. Don) trees damaged by fire was conducted. It is shown that a ground
fire has a noticeable effect on the biophysical characteristics of the Pallas pine. In the post-fire period, there
is a change in the electrical resistance of the tree trunk tissues, as well as an increase in its variation coefficient,
which reflects the deterioration of their vital condition. The relationship between the parameters of the trunk
tissues’ polarization coefficient and the level of the pine trees’ pyrogenic damage was revealed. The intensity
of the needles yellowing reflects the amount of stress the trees experience during the pyrogenic impact, it is
determined not only by the severity of the impact, but also by the protective response resulting in the mobil-
isation of the vitality reserves during the post-shock period. The negative effects of stress are manifested in a
prolonged decline of the plants’ vital state. Differentiation of the Pallas black pine trees based on the types of
response to the damaging impact was revealed. The individuals of an increased regenerative capacity ensure
the group preservation under a strong short-term negative impact. Individuals with a weak response realise
their advantage in a situation of a lingering stress, conservatively utilising their vitality reserves, which ensures
the possibility of long-term survival under inhospitable conditions. Currently, the natural populations of Pal-
las black pine, are forming “scissors” of two evolutionarily different natural selection tendencies. Under the
lingering stressful conditions, individuals with weaker reaction are more likely to survive and the elimination
of individuals with a strong response to stress increases, which entails a decrease in the resistance of popula-
tions to a strong destructive effect.

Keywords: fire, pyrogenic damage, Pallas black pine, vital state, impedance, stress, differentiation.
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