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O6bIYHO pacTeHMs AOCTAaTOYHO HEMOABUXXHbLI 1 AN TOro, 4Tobbl obecneynBaTb cebs BOOOM OHU MOTYT
b0 OTPacCTUTb KOPHM MogsinHHee, NMbo MPUCNocobuTbCa O0XXMAATbLCSA A0XKAS UM TyMaHa. Ho gaxke npu
OTCYTCTBUM A0XKAA WAN TyMaHa, B aTMocdepe 3emMaun Bcerga ectb Boga (Beysens, 1995), npocTo Hago yMeTb
€e rotToBnUThb.

3TO BO3MOXXHO, €C/IM AOCTYMNHasA AN8 BO34yXa NMOBEPXHOCTb pacTeHns uMeeT Temnepatypy (T,) Huxe
TOYKM pochl (Tp).

B 2013 rogy MHot 6bina npepsioxeHa runotesa (Mpoxopo, 2013), cocToswas B TOM, YTO pacTeHus
aKTMBHO KOHLEHCUPYIOT aTMOCHEpPHYI Bflary Ha CBOEWl MOBEPXHOCTU 3a CYeT CHUMXKEHUS TemrepaTypsbl
MOBEPXHOCTW MOBEroB 1 JIMCTLEB HUXKE TOYKM POChI, MPY TeMnepaType Bo3ayxa Tp > Tp, T.€. NIpu OTCYTCTBUU
TyMaHa. [lpu 3TOM NojA CJIOBOM «aKTUBHO» MOHMMAETCH KakK CHUMXXeHMe TeMnepaTypbl MOBEPXHOCTU 3a CHeT
DU3N0NOrNYECKUX U PU3NYECKMX MEXAHU3MOB, TakK U yBeandyeHue obbemMa KOHAEHCUMPYEMOWN BOAbl 3a CYET
yBeJIM4eHN NOBEPXHOCTU KPOHHbI.

HabniooeHns B opaHxepesax boTaHuyeckoro caga lMNetpa Bennkoro BUH umenn B. J1. Komaposa PAH
(BC, CaHkT-leTepbypr) n Ha KoNNeKLMsax oTKpbIToro rpyHTa CybTponnyeckoro 6oTaHn4eckoro caga KybaHu
(CBCK, Co4n) mnoaTBepauav gaHHoe npepnosoxxeHue (Mpoxopos, 2015a; KapnyH 1 gp., 2015) n no3sonmnm
onpeaennTb ONTUMaJIbHbIE YC/IOBUA KOHOEHCAUUM aTMOCEPHON Baarun. Mpu ycnoBun AT,y =Tp-Tp = 19,5°
C BCerga MOXXHO HalTW pacTeHne, CNocobHOe KOHAEHCMPOBaTb aTMOCHEPHYIO BAary Ha CBOEM NMOBEPXHOCTMU.
Mpn AT, =< 10° C, 3Ha4uTeNnbHasa 4acTb PacTEHU CNocobHa K CaMOOPOLLEHMIO.

ConocTaBfieHNe OTKIOHEHWUS 3HAYeHUI CpefHEeMecsAYHbIX TeMmmnepaTyp OT TOYKU POChbl B Pa3INYHbIX
pernoHax mupa (MpoxoposB, 2015b) No3BoNAeT cYMTaTb 3TO SABJIEHWE MOBCEMECTHO PACMPOCTPAHEHHbLIM, 3a
WUCKJIIOYEHNEM  KOHTWUHEHTAaJIbHbIX apUAHbIX TEPPUTOPUA C HU3KOW OTHOCUTESNIbHOM  BJIAXKHOCTbIO
Bo3gyxa. [pakTuyeckm BO BCEM JAMarna3oHe KAUMATUYECKUX YCIOBUIA 3eMau, Mpu  MNOJIOXKUTESbHbIX
TeMrnepaTypax BO3AyxXa W MOYBbl, T.e. B Mepuop Beretauuu, pacTeHus Bcerfga obnagatoT BO3MOXHOCTbIO
n3BseYb aTMOCHEPHYIO BRary M MepeBecTu ee B XXWUAKOE COCTOsHME, AOCTYMHoe AJis ynotpebneHus. ITa
cnocobHOCTb MMeeT ocoboe 3HavyeHuMe [Ans obuTaTenen apuaHbiXx TeppuTopuil. CBefneHWss o Haubonee
3hhEKTUBHBLIX KOHAEHCATOPaX POCbl PaCTUTENLHOIO U XXMBOTHOrO MUpa 3eMaun npefcTaBsieHbl B HELABHEM
o630pe (Malik n gp., 2014).

,D,aanePlLuee n3yvyeHme ABieHuns Tpe6yeT PacCMOTPEHNA BO3MOXHbIX MEXaHU3MOB OXJlaXAEHNA
NMOBEPXHOCTU NNCTbEB U rnoberos.

kxk

LNs pacTeHUN CyLecTBYeT ABe OCHOBHbIX CTPAaTErnm oxJla)kaeHns NoBEPXHOCTU, KOTOpble MOFYT 6bITb
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MCMOJIb30BaHbl 0AHOBPEMEHHO UM MOPO3Hb - HE HarpeBaTbCsA U BbICTPO OCThIBATD.
OTpa)keHue Tenna

PacTeHus, obuTatowme B apuAHbIX PErmoHax WAW Mpu BbICOKOM YPOBHE WHCOJNSLUM (BbICOKOrOpbS,
Mopckue mnobepexbs), 0bnafaldT CBETOOTParkaloLlen MOBEPXHOCTbIO, 3alyvlialoLlen MX OT neperpeBa u
co3gaHHon Nmnbo C UCMONb30BaHWEM MOKPbLITUS W3 pPacTUTEsIbHbIX BOCKOB W MWUrMeHToB, Jnbo wu3
pa3Ho06pa3HbIX CTPYKTYP: U, BOJIOCKOB, Yelwlyin (Gausman, 1969).

Onsa nsyyeHus BKnaga gaHHOro ayhekTa AOCTAaTOYHO COMOCTaBUTb TeEMNEpaTypy NOBEPXHOCTM COPTOB
OOHOro0 BUAA pPacTEHUN C Pa3IMY4HON MUrMEeHTaUMen WamM OMyLIEeHHOCTbo nncTbeB. LlenecoobpasHo
MCC/ief0BaTh CNEKTPblI OTPaXXEHUA MOBEPXHOCTU JINCTbEB B O/IMXKHEM MHPPaKpPacHOM AMana3oHe.

MaccmBHOE UcnapuTenbHOE oxJlaXkaeHue

BnaxkHasi mo4YBa MOXET OCTbIBaTb 3a@ CYET WUCMAPUTESIbHOIO OXJIaXXAEHWUsl, HO BbICLLUME PacTeHus
MPaKTUYECKM JINLLIEHbI TaKoW BO3MOXXHOCTW, T.K. 06sIagaloT  pPasauyYyHbIMU  MpucrnocobsieHnamu,
OrpaHUYMBaIOLLIMMM MacCUBHOE UCMapeHne BoAbl. C PYron CTOPOHbI, PaCTeHWS MOTYT OXJIaXKAaTbCs 3a cHeT
NCMapeHNs CUHTE3NPYEMbIX XJ1a40areHToB ¢ 6oJiee HU3KOW TeMMNepaTypoi KUNeHus, T.e. 6onee ahheKTUBHbIX
4YeM BOoZa - 3(PMPHbLIX Maces, YTO TakXXe MPEenAsTCTBYET MeperpeBy PacTEHUI Ha OTKPbITbIX OCBELLEHHbIX
NMpPOCTPAHCTBaX.

dBneHne MoxxeT ObiTb N3y4eHO nyTemM ConocCtaBeHnAa TeMnepaTypbl MOBEPXHOCTU KYJIbTUBaApPOB
apoMaTUYeCKNX PaCTEHMN, Pa3IN4aloLLLMXCA N0 COAEPXKAHUID apOMaTUYECKMX BELLECTB.

AKTUMBHOE oXxJla)XkaeHue

MNMpepnonaraeTcs, YTO pacTEHWS pacnojlaraloT MEXaHM3MaMu TPaHCMMPaLMOHHOro oxa)kaeHus (Curtis,
1936; Gates, 1968). N3BecTHO, 4TO TeMmnepaTypa TPaAHCAMPUPYIOLLErO INCTa PaCTEHUN MO CPaBHEHWUID C
TEMMNepaTypor HETPaHCMMPUPYIOWMNX NNCTbEB (CMa3aHHbIX Ba3eJIMHOM WJAW OTpPEe3aHHbIX) OKa3blBaeTcsH
cyuwecTtBeHHO (po 15,7°C) Huxe (Lange, Lange, 1963) .

COMHeHue B TpaHCNUpPaLMOHHON NPUPOLe CHUXXEHUA TeMnepaTypbl Y pacTeHUN Bbi3blBaeT TOT akKT,
4TO anncunTHOe pacTteHune Tillandsia usneoides L. (WCMaHCKUA MOX), Y KOTOPOrO HET KOPHEBOM CUCTEMBI (B
06blYHOM MOHWMMaHWMK), obnagaeT aHaJIorn4yHoW CnoCOBHOCTLIO MOCTOAHHO MOAAEPXUBATbL HU3KYIO
TeMnepaTypy Mpu OTCYTCTBMU MPSAMOro COJIHEYHOrO OCBELLeHUS. DTO pacTeHMe He TOJIbKO OrpaHu4eHo
BOAHbIMK pecypcamu, HO 1 obnagaet CAM-Tunom hoTOCUMHTE3A, N MOHMXEeHUe T, B LHEBHOE BPEMS He MOXXEeT
ObITb BbI3BaHO TPaHCNMpaLunen. B 3Ton cBA3u N1060MNbITEH TOT (haKT, YTO A0 PacnpoCcTpaHeHNs KOHANLNOHEPOB
WCMAHCKMIA MOX MpUMeEHSANCAa Ana Habueku ocobo npoxnagHbix MmaTpacoB (Tillandsia usneoides, 2015).
AHanorn4yHo, HM3Kas OHEeBHas TemnepaTypa cTebneBbiX CYyKKY/IeHTOB, HabnoaaBwascs HaMn B OTCYTCTBUN
WHTEHCMBHOM MHConsauuMn B opaHxepee BUH PAH, He mMoxeT ObiTb 06bSCHEHa MCMapeHWeM BAarn C ux
NOBEPXHOCTMU.

Mo HawwuMm paHHbIM (Mpoxopos, 2015a), 3Ha4YMTENbHOE 4YUC/I0 BUAOB PACTEHUN C OObIYHLIMU TUMAMU
(hOTOCMHTE3a B HOYHOW Mepuoa Mpu OTCYTCTBUM TPaHCMMpaUUU, NPOOOJ/IKAT COXpaHATb T < TpA. Takum
obpa3oM, BOMPOC O poav TpaHCAMpPaLUM B OXJIaXKAEHWUN MOBEPXHOCTUN PAaCTEHUA OCTAETCSH OTKPbIThIM.

YBeJsimieHne UHTEHCUBHOCTU TeNJIOBOro Ussiy4yeHus

Mo>xanyn, Hanbonee U3biICKaHHbLIM NPUCMOCOBIEHNEM ABNAETCS aKKYMYIMPOBaHMe TenJia B MaCCUMBHbIX
naogax wam B cTebnsix KakKTyCcoB, KOTOpble, KakK M3BecTHO (Jlapxep, 1978), MHTEHCUBHO HarpeBalTCs Ha
conHue. Torga, mocne 3axoda COJMHU@ BCTynmaeT B cuiy napagokc Mnembbl (Mpemba, Osborne, 1969),
KOTOPbIN FI1AacuT, YTO NPY onpenesieHHbIX YC/I0BUSAX ropsiyasi BoA4a MOXXeT 3aMEp3HyTb ObiCTpee YeM X0J104Has,
XOTSA NpM 3TOM OHa A0JIXKHA NPONTK TeMrepaTypy X0JI0O4HOW BOAblI B MpoLiecce 3aMep3aHus. TakuMm obpasom,
apby3bl M KaKTyCbl MOryT OCTbiTb OO TOYKM POCbl OOCTATOYHO ObLICTPO W, TEM CaMbIM, YBEJNYUTb
MPOAO/IKNTENbHOCTb KOHAEHCaUUM aTMoCchepHOW Baru.

BMOBHGKTpM‘IecTBO

B o63ope nccnenoBaHUM KoHOEeHcaLMn POChI XXNBbIMN OpraHnN3MaMn NokKasaHoO, 4TO Kanjun oAbl HaCcTo
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hopMUPYIOTCA Ha MrJaxX U Ha MHbIX KOHUYeckux cTpyktypax (Malik et al., 2014). MNpu 3TOM KOHYMK WUr
KaKTycoB obnagaetr Haubonbwum KO3I(hMPULUMEHTOM TEMNJIOBOro u3nyvyeHus un 6Hosee  BbICOKOM
TemnepaTtypon (Malik et al. 2015a) No cpaBHEHWIO C OCHOBAHMEM WUrJbl. ITU HabnwAeHWs 3acTaBAAOT
BCMNOMHUTL 3pekT KupnunaH (KnupavaH, Knpnanad, 1964), eMOHCTPUPYIOLWMA MOBbILUEHHYIO MHTEHCUBHOCTb
pa3psfoB Ha aHaJIOrMYHbIX KOHMYECKUX Yy4acTKaxX JIMCTbEB pacTeHun. Torga MNOoHMXXeHue TemnepaTypbl
pacTeHuin, 0 YeM CBUAETEesIbCTBYIOT KarnjnM pocbl Ha Urjax KakKTyCOB, HE CBA3aHO C TpaHcnupauuen, T.K.
KakTycy 3To BpegHo. Ckopee Mbl HabniopaemMm HekMA OUO3NEKTPUYECKUA (HEHOMEH, COMPSXXEHHbIA C
aKTMBaumen Auccounaumm MoJieKysl BOAbl, CBOEro poga MOCTOSHHYIO urjaoTepanuio. KocBeHHO 3TO
NOATBEPXKAAETCHA MPEeKpaLleHneM BbiNafeHua pocbl Npu yganeHuw wurn y Mammillaria columbiana subsp.
yucatanensis (Malik et al., 2015b).

kkk

BbillenepeynciieHHble MexaHW3Mbl OXJlaXKAEeHUS PacTEHUA MOryT pacCMaTpMBaTLCA Kak ajanTtauuu,
HamnpaBJ/ieHHble Ha OOCTUXXEHWE TOYKM POCbl Ha MOBEPXHOCTWM PACTEHWUA B YCNOBUSX HedoCTaTKa BJaru.
Pa3ymeeTcs, 3TO He MOMHbIA NepeyeHb BO3MOXHbIX MEXaHU3MOB, HO AOCTaTOYHbIA AN MOCTAaHOBKMW MEPBbIX
3KCMEPMMEHTOB, HaMPaB/IEHHbIX Ha AOKa3aTeJIbCTBO POJIN TOHKM POChI B 3BOJIOLUN HAa3EMHbIX PaCTEHUN 1 Ha
pa3paboTKy HOBbIX MOAXOA0B K CENEKLMMN 3aCyX0YyCTONYMBbIX KYIbTYP.

PaboTa BbIMoJIHEHA npn nopnepxke [llporpaMMmbl CTpaTernyeckoro passutusa [leTpo3aBonCKOro
rocynapCctBeHHOro yHmMBepcuTeTa.
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Mechanisms available for cooling plants’ surfaces

PROKHOROV Petrozavodsk State University, alpro@onego.ru

Alexey
Keywords: Annotation:
hypothesis, dew point, plants’ The essay briefly touches upon the main mechanisms to cool
temperature, dew condensation, light down the plats’ surfaces that lead to condensation of
reflection, transpiration, Mpemba atmospheric moisture; methods for experimental verification of

effect, thermal radiation, bioelectricity these mechanisms are presented therein.
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