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B cmamve npedcmasnenvt pesynomamoi ghenonocuveckux HabarooeHull 3a Koaiexyuell us 26 peMoHmManmHbIX COPMos 3eMAAHUKU
€aoo6oll pasuyHo2o 2eocpaguuecko2o npoucxodicoenus. IIpoxodcoenue genonocuueckux ¢az y 3eMisHuKU cado8oil HaX0OUmcs 8
MECHOU 83aUMOCEA3U MedcOy homonepuodudeckoll peakyuei u memnepamypou. OmuouleHue pacmeruil K npoooINCUMeNbHOCIU
C8eMm0B020 OHsL U MEMNEPAMYPHBIM YCIIOBUAM KOHMPOIUPYEMCst 2eHeMUYEeCK.

B x00e uccneoosanuii, nposedennuvix 6 2015-2017 co0ax 6 yuebno-onvlmuom cady kagedpwt niodoosouesoocmesa YO «benopyc-
cKas zocy()apcmeeHHaﬂ CeNbCKOXO03AUCMBEHHAS (lK(l()eMu}i», ObL10 YCMAaHoB1eHo, Ymo HA CPOKU HACMYNJIeHUs (])eHOJlOZu‘tecKux ¢(13
3HAYUMeENbHOE GIUAHUE OKA3bLEAen 3UMOCMOUKOCb COpmoe 3eMIAAHUKU CaooBoll U KIUMAMu4ecKue yciosus eecemayuOHHO20 nepu-
ooa. Ilepsoe yeemenue 014 6onvuwiuncmea copmos 8 2015 u 2016 200ax Hauunaroce 6 nepgyro-emopyro oexkady mas, a 8 2017 200y
CMEeCUIOCH Ha 8MOPYIo—mpemvlo 0ekady mas. MeowcgasHulil nepuod om Hauana nepeoo ygemeHus 00 NI0OOHOULEHUs 8 CPEOHEM 8
200b1 uccnedosanus cocmasnan 33—36 oueu. Hauano niodonowienus 8 nepgvle 06a 200a uccie008aHull NPUXOOUIOCH HA NEPEyo —
6mMopyio 0exady UioHs, a 6 mpemuil 200 Ha 6MOpyio—mpemvio 0ekady mecsiya. Bmopoe yeemernue 01 usyuaemvlx copmos 6 200vl
UCCTEO06AHUL HAYUHALOCH C MPembell 0eKa0bl UIOH — 8MOPoll dekadvl urois. MunumanvHoe 3HaueHue CyMmbl dPHEeKMUSHbIX mem-
nepamyp K Hauany émopo2o yeemenus cocmasasiio 908,4 °C. Bmopoe niooonowenue ¢ 2015 u 2016 cooax y 6onvuwurcmea copmos
Hauanocs 6 mpemveli 0exade urois, a ¢ 2017 200y uz-3a NOHUNCEHHBIX MEMNEPAmMyp 6030yXa CMECMUNOCH HA NEPEYI0 — BMOPYI0 0eKady
aseycma. Ha ocHosanuu pe3ynomamos, NOJIy4eHHbIX 8 200bl UCCIe008aHUIL, U NPOBEOEHHOU CIMAMUCMUYeckoll 06pabomku, He y0anioch
pa3de/zumb pPemMonmanmmuble copma no CpoKam HACMYNJIeHUs nepeoco Yeemenus u NI0OOHOUICHUST HA panHue, cpeaHue U nosoHue.
Bmopoe yeemernue u NI000HOULEHUE Hacmynaem y pemOHmMAanmHolx COpmoe no3auce no CpaeHeHuro ¢ NOo30HUMU copmamu KOpomrkozo
OHz. [uanason cymmul d¢hpexmusHbvix memnepamyp 6 (pasy 6mopozo yeemenus 8 200bl UCCLE008aHUI HAXOOUAcs 8 npedenax om 908
00 1331,8 °C.

B ycnosusx cesepo-eocmoka Pecnybnuku benapyce pemonmanmuule copma 6He 3a8uUcuMocmu om omonepuooutecKkoll peakyuu
genu cebst Kak OfluHHoaHe@Hble, umenu 4emKo 8blpadNCEHHYI0 YUKIUYHOCHb 6 nepuot)ax yeemeHus u NA0OOHOULEHLSL.

Knroueewvie cnosa: zemnanuxa C(l@OGaﬂ, yeemerue, nﬂodoHomeHue, d)eHOflOZMﬂ, PEMOHMAHMHOCMb, K/lllCWl@prllZ aAHAIU3.

The article presents results of phenological observations of a collection of 26 remontant garden strawberry varieties of various
geographical origins. The passage of phenological phases in strawberries is in close relationship between the photoperiodic reaction
and temperature. The relation of plants to the duration of daylight hours and temperature conditions is controlled genetically. In the
course of studies conducted in 2015-2017 in the educational and experimental garden of the Department of Horticulture of the Bela-
rusian State Agricultural Academy, it was found that the timing of the onset of phenological phases is significantly affected by the
winter hardiness of garden strawberry varieties and the climatic conditions of the growing season. The first flowering for most varieties
in 2015 and 2016 began in the first or second ten-day period of May, and in 2017 it shifted to the second or third ten-day period of
May. The interphase period from the beginning of the first flowering to fruiting was, on average, 33—-36 days in the years of the study.
The beginning of fruiting in the first two years of research fell on the first or second ten-day period of June, and in the third year on
the second or third ten-day period of the month. The second flowering for the studied varieties during the years of research began from
the third ten-day period of June - the second ten-day period of July. The minimum value of the sum of effective temperatures by the
beginning of the second flowering was 908.4 °C. The second fruiting in 2015 and 2016 for most varieties began in the third ten-day
period of July, and in 2017, due to low air temperatures, it shifted to the first or second ten-day period of August. Based on the results
obtained during the years of research, and the statistical processing carried out, it was not possible to divide remontant varieties
according to the timing of the onset of the first flowering and fruiting into early, middle and late. The second flowering and fruiting
occurs later in remontant varieties compared to late varieties of a short day. The range of the sum of effective temperatures in the
second flowering phase during the years of research was in the range from 908 to 1331.8 °C.

In the conditions of the north-east of the Republic of Belarus, remontant varieties, regardless of the photoperiodic reaction, be-
haved like long-day ones, had a clearly pronounced cyclicity in the periods of flowering and fruiting.

Key words: garden strawberry, flowering, fruiting, phenology, remontance, cluster analysis.

BBegeHwme

BsaumogeiicTBue TemnepaTypsl U (poTONEpHOAa UTPAIOT BAXKHYIO POJIb B IIBETEHUH 3eMIISTHUKY [ 1, 2]. Pe-
MOHTAHTHBIE COPTA MO OTHOLICHUIO K MPOJOJIKUTEIBHOCTH CBETOBOrO MEPUOAA MOTYT OTHOCSTCS K pacTe-
HUSAM JUIMHHOTO WM HelTpanbHoro aus. B uccnenosanusx E . F. Dumer [1] u Mookerjee S. [3] 3ameueHo,
YTO OAWH ¥ TOT K€ COPT 3EMJISTHUKH CaJ0BON B Pa3HBIX MPUPOTHO-KIMMATHUSCKHUX YCIOBUIX MOXKET MO-pa3-
HOMY ce0sl IPOSIBIIATD.

DeHOpUTMUKA COPTOB 3EMIITHUKU CaJlOBOH SIBIISICTCS TEHETUYECKH O00YCIOBICHHOM [4, 5], mpu 3TOM OHa
HaxXOJIUTCSA B TECHOM 3aBHCHMOCTH OT TEMIIEPATYPHOTO PEKUMAa BECEHHETO U JICTHETO MEPHOIOB BETETAIINH,
OT TeOTpapUIECKOT0 MOJIOKESHUS MECTa BO3/ICIBIBAHUS KYIbTYPBI, OT MIPOBEIACHHS PA3IMYHBIX arPOMEPOITPH-
SITWM, KaueCcTBAa MOCaJ0YHOTO MaTepuaia U CPOKOB 3aKJIaKU TOBAPHBIX HACAXKICHUI [6].
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BrnaronpuaTHsie yCIOBUS CBETOBOTO MEPHO/A IS 3aKJIaIKH [IBETOYHBIX MTOYEK Y COPTOB AIIMHHOTO JTHS B
Pecrry6nmmke benapych ckmanpiBarores co Il mexaas! ampensi, Koraa AeHb yBEIHIUBaeTcs 10 14 9acoB U Ipo-
noskaercs 1o 111 nexanpr aBrycra. OHako B COBOKYIMHOCTH C TEMIIEPATYPHBIMH MOKa3aTEISIMA MOKHO TIpea-
MOJIOKHTH, YTO 3aKJIaJIKa TI0YEK JJIsl BECCHHETO [[BETEHUS U IUIOOHOMICHUS TPOUCXOANT B KOHIIE JIeTa, KOTJa
3aKaHYMBAETCS] BTOPOE TUIOJOHOIIEHIE PEMOHTAHTHBIX COPTOB, a B KOHIIE ampelsi—Hadaje Masi POUCXOIUT
WHAYKIHA TTOYeK I TOBTOPHOTO IIBETCHUSI.

VY 3eMIISHUKH CaJI0BOM, TPaHUIIAMU TIEPHO/Ia BETeTallMK MIPUHATO YCIOBHO CYMTATh AAThI CXOJIa U TMOSBIIC-
HUSI CHE)KHOTO TTOKPOBA. 3eMIISTHAKA BO3OOHOBIISIET POCT IOCIIE TastHAS CHETa NIPH yCTAHOBIICHUH TTOJIOXKH-
TENBHOW CpeIHeCYTOYHOM Temrepatypbl +5—8 °C [7, 8]. 3HaunTenbHOE BIMSHIE HA HACTYTUICHHE (PEHONOTH-
yeckux (a3 okaspiBaeT cymMma 3 pekTuBHBIX Temmepatyp [6]. [To pesynbratam uccnenoBanuii H. B. Knako-
KO [7], MpOBeAEHHBIX Ha COPTax C pa3HbBIM CPOKOM CO3PEBaHMS, HAYANO [[BETEHUS 3EMJISTHUKH CalOBOH B
ycIoBUsAX MHUHCKOTO paifoHa HacTymaso npu cyMMe 3¢ peKTUBHBIX Temmepatyp 177137 °C y paHHUX COPTOB,
218436 °C y cpennux u 266+32 °C y COPTOB MO3AHET0 CPOKA CIENIOCTH. DTO COoryiacyercsi ¢ 0oyiee paHHUMU
uccnepoBanusimu A. B. [lanteesa [9], roe Havano uBeTeHHs y paHHUX COPTOB OTMEYANIOCh, KOT/Ia CyMMa akK-
TUBHBIX TeMmepaTyp coctasisuia 174,1-202,3 °C, y cpenanx — 206,4-247,6 °C u y cOpTOB MO3JHETO CPOKa
crnenoctu— 244,6-259,9 °C.

J1s peMOHTaHTHBIX COPTOB BaXKHBIM SIBJISIETCS HA4aj0 BTOPOTO IUIOJIOHOMIEHHS. YeM paHbllle OHO Hauu-
HaeTcs, TeM OOJbIIle TUIOOB yCIIeBaeT BHI3PETh M, COOTBETCTBEHHO, TEM BBINIE YPOXKAHHOCTh. OKOHYaHHE
BTOPOTO IJIOJOHOIIEHHUS [IETMKOM 3aBUCUT OT TEMIIEPATYPHBIX YCIOBHHN, CKIIAABIBAIOIINXCS B CEHTIOPE 1 OK-
Ts10pe [10]. [Ipu noHmwKEeHUN TeMIepaTypbl B CEHTAOpE, IUIOABI HE YCIIEBAIOT CO3PEBATH, IOITO OCTAIOTCS 3€-
JICHBIMH, a C HACTYIUIEHUEM 3aMOPO3KOB MTOTUOAIOT BETHI U TUIOJIBI.

OcHoBHas 4acTb

OOBeKTaMu UCCIICOBAHMUS CIIYKHIN 26 PEMOHTAHTHBIX COPTOB 3eMJITHUKH CaJIOBOM Pa3IMYHOIO reorpa-
¢uueckoro npoucxoxaeHus: Benukobpuranus, @panuwms, Utanus, Poccus, Hunepnannel, SAnonus. Hccne-
JIOBaHUS TIPOBOJIMIIFICH B y4€OHO-OITBITHOM cay Kadempsl mmomooBomeBoactea YO «benopycckas rocynap-
CTBEHHAsI CEILCKOX03AMcTBeHHas akageMuss» B 2015-2017 rr.

[TouBa ONBITHOTO y4acTKa JEPHOBO-TIOA30JIUCTASI, JIETKOCYTIIMHUCTAS, MTOJICTHIaeMasl JIECCOBUIHBIM CY-
rIuHKOM. ['1yOuHa maxoTHoro ropuzoHTa 22-24 cm, conepxanue rymyca — 2,0 %, pH mousst — 5,7, P2Os —
269 wmr/kr noubl, KoO — 226 MI/KT OYBEL.

[oroaHble yCIOBHSI BEr€TAIMOHHOTO MEpro/ia ObLUTH IOCTATOYHO KOHTPACTHBIMH. TeMITepaTypHBIA peXuM
BereranmoHHoro nepuonaa 2015 roma HaxouiICs B IMpe/einax CPeIHUX MHOTOJIETHUX 3HadeHUi. Pesxkum ocan-
KOB BereTannoHHOro nepuoja 2015 roga xapakrepu3oBasics OOIKUM HEJIOCTATKOM BJiard Ha ¢oHe Aeduimra
e€ B 3uMHHH nieproj. KonndyecTBo ocankoB coctaBuiio B Mae 47,8 % OT cpeilHero MHOTOJIETHETO 3HAYEHHUS,
utone — 20,5 %, aBrycre jums 7,4 %.

ITepuon Bereranuu B 2016 rony xapakTepu30BaJICcs MOBBILLICHHBIMU TemMnepatypamu. [IpeBbliienus cpen-
HeMeCS4YHbIX Temneparyp Ha 2,0-3,8 °C nHabioganics B MapTe, anpesne u mae, 1 Ha 1,5-1,6 °C B utone, utose
u aBrycte. KonmmdecTBo ocaakoB okaszanack Oosbie Ha 26,3 MM B anpene, Ha 52,6 MM B Mae 1 Ha 31,2 MM B
WIOJIE TI0 CPAaBHEHHWIO CO CPEIHMMH MHOTOJIETHHMMHU 3HAYE€HUSMH, a B aBI'YCT€ OCaJIKOB BEHINANO B 2 pasza
MeHbIIIe. B 3TOT nepro1 uccienoBaHuii OTO{HbIE YCIOBUS OBLITH OJIArONPHUSTHBIMHE JJIs1 PA3BUTHUS IISITHUCTO-
CTEH JINCTHEB.

C mas no utonb 2017 roma cpenHeMecsiunas tremmeparypa obuta Ha 1,1, 0,7 u 0,8 °C Hibke cpenHel MHO-
rojieTHe# cooTBeTCTBEHHO. [IpeBhileHns cpeiHeMECYHbBIX TeMIepaTyp otMedanuch Ha 1,9 °C B aBrycre, Ha
4,1 °C B centsiope. Jlepuuur ocaakoB oTMeuaycs B Mae, HIOHE U ceHTsa0pe. O0mwibHbIe ocaaku B 111 gekame
ampens, 111 nexane wromns u Il nexame aBrycra MpeBBICHIN CPEIHUE MHOTOJIETHHE TTOKazaTtenu Ha 23, 64 u
82 MM COOTBETCTBEHHO.

denHonornueckre HaOIIOICHUS TPOBOIMIIN COTJIACHO OOIIETIPUHATON METOAMKH [15].

B cBsi3u ¢ TeMm, 4TO Bce copTa yyacTBYIOIIUE B MCCIEOBAHUM 3apyOEkKHOM CEeJIEKIIUK U3 CTpaH ¢ Ooee
MSTKHM KJIMMAaTOM OOJIbIIOE 3HAYEHUE MeIIa 3MMOCTOMKOCTh cOpTOB. OCOOEHHO SIPKO 3TO BRIPAXKAJIOCh IPH
BCTYIUIEHUH B a3y mepBoro usereHus. [loMmrnMo cMmemeHus: CpoKoB LBETEHUS H3MEHSUIIACH U MPOAOIKUTENb-
HOCTb IIBETEHHSI B CTOPOHY yMeHbIenus [13].

B 2015 roxy nHauntosnee pannee 1setenue (30 anpens) Obu1o oTMedeHo y copTa Princess Diana, nmosaHee —
y copta Eves Delight (21 mas). BonbmmHCTBO COPTOB 3alBesIN B IEPBOIA — BTOPOi Aekane masi. CpeaHss npo-
JIOJDKUTEITBHOCTD TEPBOTO IBeTeHUs cocTaBmia 31 nenb. CaMblil KOPOTKUH EPUOJT IBETEHUS] OTMEYEH y COp-
toB Eves Delight u Monterey — 21 neHb, a MakcUMabHbIH y copTa Princess Diana — 49 nueii. Pa3uuiia mexay
COpTaMHu B CpOKax Hadyaja IBeTeHHUs cocTaBisiia 9 anedl. Cymma 3(p(eKTUBHBIX TeMIepaTyp Ha MOMEHT
Hayaja [IBETeHUs y copToB BapsupoBasa ot 151,1 mo 369,8 °C.
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Cpoxu Hadana BToporo npereHus B 2015 roay y u3ydaeMbIX COPTOB 3eMJITHUKH OBUTH PaCTSHYTHI B TIpe-
Jiesiax TpeThel eKaabl UIOHA — BTOPOi nekapl utons. Bropoe 1iBeTeHne y 00JbIIMHCTBA COPTOB 110 [IPOIOII-
KHUTENBHOCTH OBLTO KOpode MepBoro, oT 2 aHel y copra Ostara mo 18 mgHeir y coproB San Andreas u
Vima Rina. Ha 4 nust mpogo/mkuTensHee 1iBeTeHne 010 y copta Mount Everest, Ha 8 areii y coproB Enuza-
Beta Il u Portola. Camoe mponmomxutensHoe 1BeTeHne OblI0 y copta Flamenco — 56 mHe#, uto Ha 22 mHA
J0JIbIIE NIEPBOTO LBETeHUS. CpenHss IPOAOKUTENbHOCT IBETCHUS 110 BCEM COPTaM COCTaBMIIA 25 THEH.

MuHHMabHOE 3HaYeHHE CYMMBI 3G (GEKTHBHBIX TEMIIEPATyp K Hadalxy BTOPOTO IBETEHHS COCTABIISIIO
908,4 °C y copToB, Ha4aJI0 I[BETEHHsI KOTOPBIX MPHILIOCH Ha 22 uioHs (Anais, Portola, Mount Everest, Enu-
3aBeta 1), makcumanbsHoe 3Hadenne — 1300,7 °C y coproB Geneva, Eves Delight. /lannsiii mepuon Obi1 3a-
CYLUTUBBIM M XapaKTEPHU30BaJICsl HEBBICOKOH cpeHeCyTOuHOU TeMnepaTypoit A0 16,9 °C. Mexda3zHblii me-
pPHOA OT Havaja CO3PEBaHUs SATOJ B MIEPBOI BOJHE IUIOJOHOIICHHUS 10 Hayala BTOPOTO LIBETCHUS B TIEPBBIN
rofl ucclen0BaHui coctaBui 3754 nHs.

VY psna coptos (Diamante, Maestro, Elsinore, Irma, Princess Diana, Sweet Eve, Geneve, Brighton, Albion,
Vima Rina) Habiroanack TpeThs BOJIHA [[BETCHHMS, OTHAKO IIBETCHUE OTMEYAJIOCh HE Ha BCEX PACTCHHSX OJI-
HOTO COpTa U OBUIO CACP)KaHHBIM.

B 2016 rony B BeceHHUl nepruoa 0TMEYaNach MOBBILICHHAS TEMIIEPATYPA BO3yXa 10 CPaBHEHUIO CO Cpel-
HEMHOTOJIETHUMH 3Ha4eHUSIMH. 3a anpenb cymMmma 3QdekTuBHbIX Temmepatyp cocraBmia 2185 °C. Tlepsoe
LIBETCHHE Y COPTOB HAYaJIOCh B Iepuof ¢ 6 no 13 mad. B cpegHem nepBoe LBeTeHHue JIMIOCh 33 qHS, 4TO Ha
2 mHA noikIe 1mo cpaBHeHuUIo ¢ 2015 rogom uccnenoBannii. Hanbouee mpoomKUTENEHOE [IBETEHRE OTMEUEHO
y coptoB Jlro6aBa u PemonTanTHas po3oBasi — 41 neHb. CaMbIM KOPOTKHUM NIEPUOJIOM LIBETCHUS XapaKTEePU30-
Basics copt Geneve — 27 nueit. Cymma 3 (heKTUBHBIX TeMIIEpaTyp y COPTOB Ha MOMEHT Havaja JaHHOW (a3bl
Haxonujaack B AuanazoHe ot 283,5 1o 390,9 °C. B nepBslil 1 BTOPOM IOl UCCIIEIOBAaHUIN KaJeHAAPHBIE CPOKU
HacTymJieHHus (a3bl MIEPBOTO LBETEHHS OTIMYAIUCH HE3HAUYUTEIHHO U MPUXOJUINCH HA TIEPBYIO — BTOPYIO
nekany Masi. OnHako B 2016 roay mns coptoB Portola, Irma, Princess Diana, Nagaoko, San Andreas, Albion,
Diamante u Anabelle cymma 3pQekTHBHBIX TeMIepaTyp K Hadaldy IBETEHHUS MPAKTUYECKH B 2 pa3a MpEBBI-
Iasa moKa3aTeNy mepBoro roaa HadmoaeHwi (65,4-151,1 °C — s 2015 rogy u 239,8-304,8 °C —8 2016 roxy).
BeposiTHee Bcero, Ha IIBETEHHE 0KA3aJl0 BIMSHUE 3HAYUTEIILHOE KOJMUECTBO OCAIKOB, BHINIABIIIEE B arpese U
Mae. M30bITouHOE yBIIaYKHEHHE HAPYIIAIO MPOLECC JbIXaHUsI KOPHEH, YTO MOTJIO 3aMEeJINTh CKOPOCTh BCTYTI-
JIeHNs pacTeHul B a3y LIBETCHUSI.

Bropoe nBeTenne y OONBIIMHCTBA COPTOB HAYANOCh B TPEThEH Aekaje uioHs, a y copToB Elsinore u San
Andreas — 4 utonisi. Bropoe nBeTeHue, kKak U B MPEAbLIYIIHIA TO/I, B CPEIHEM, 0Ka3aJ0Ch KOPOUe MEPBOro U
npojomkanock 29 aueit. Tak, y copra Queen Elizabeth nmpogomknTennsHOCTE IBeTeHUS ObLIa HAMOONBIIEH —
39 nHeit, a y copra OceHHss paJoCTh JIMIIb 15 THEH, Tak Kak cOPT ObUT CHIIBHO MOopaskeH Oypoil MATHUCTOCTHIO
Y, KaK CIEJCTBHUE, IIBETOHOCH y PACTCHHI 3TOrO copTa yBsUIH. Y copToB MockoBckuii nenmkatec, Queen
Elizabeth, Anabelle, Maestro, Portola, Monterey, Geneve u Vima Rina Bropoe nBerenue 0but0 Ha 1-5 qHei
MIPOIOJLKUTEIIbHEE IEPBOTO.

B 2016 romy cymma 3 QeKTHBHBIX TeMIepaTyp 0 Hadalla BTOPOTO IIBETEHHS COPTOB cocTapisuia 931,7—
1145,9 °C. Urons 2016 rosma ObLI TEILJICE, B CPABHEHUH C MPEABLAYIIIMM T'0JI0M, CPEeIHECYTOYHAS TeMIIepaTypa
cocraBmia 17,9 °C. BpeMeHHOH nepro MEXy HadaJloM IEPBOTO IIOAOHOIIEHNS U Ha4ajioM BTOPOTO L(Be-
TEHHsI COPTOB cocTaBisul 32—48 nHeil. Kanennapusle cpoku HacTyIuieHus (pa3bl BTOpOTo IIBETEHUS HE 3HAYM-
TEIBFHO OTIUYAINCH 1O cpaBHEHUIO ¢ 2015 rooM ucCieIoBaHUN U MIPUXOIMIACH Ha TPETHIO IEKATy UIOHS —
nepByto Aekany uroysi. Ha tpersio nexany utonst B 2016 rogy NpuxoIuiinch camble BBICOKHE TEMIEPaTyphl
BO3ayXa /10 32 °C, 4TO MOIJIO BBI3BaTh MHTMOWPOBAaHHUE Pa3BUTHsI TeHEPATUBHBIX OPraHoB. B nccnenoBanusax
E. F Durner ¢ coasropamu [11] u E. Bradford ¢ coasropamu [14] Temneparypa Bo3ayxa Beiiie 26 °C cHumKaa
00pa3oBaHNME TeHEPATUBHBIX OPTaHOB, COOTBETCTBEHHO BBICOKAas TEMIIEpaTypa BO3[yXa MOIJIAa 3aMEIJUTh
npoliecc IBETEHH U JaJIbHeHIero o0pa3oBaHus MII0JIOB.

B 2017 roxy Bereranmsi OMBITHRIX PACTEHUI Hadaylach 2 ampeis U 3a MEepBYIO JeKamy Mecsia cyMmma 3¢-
(hexTUBHBIX TeMIiepatyp coctasisa 68,7 °C. OgHako BO BTOPOH eKaie MecsIla HaOIr01a10Ch MTOXO0JI0IaHue
U CpeHECYTOUYHbIE TeMIepaTypbl HaXOAWIHCh B mpeaenax 2—3 °C. He uckmoueHo, 4to ¢asza Hayaao uBeTe-
HUS OTPEJICIISIeTCS] HE TOIBKO CyMMOHN 3 )eKTHBHBIX TEMIIEpaTyp, HO U KOJIMYECTBOM JIHEH C HU3KOH TOJI0-
JKUTEINBHOU TEMIIEPATypOi, ITPH KOTOPOH pa3BUTHE PACTEHUN HE OCTAHABIMBAETCS, & IPOUCXOAUT OUEHb ME-
neHHo [7]. B pe3yibraTe TeMIiepaTypHbIX KoneOaHui iBeTenue Hadanoch Ha 10—-20 qHel mo3xe B CpaBHEHUN
C TIEPBBIMH JABYMSI TOIaMH MCCIIEOBAHHS U MPHIIUIOCH HA BTOPYIO — TPETHIO ekaay Mast. CpenHsis mpoaod-
KHUTEIBHOCTh TIEPBOTO IBETEHHSI COCTaBUIIA 28 JHEH — KOpoYe 10 CPABHEHHIO C MPEBIIYIIMMHU TOIaMH HC-
cienoBaHud. MakcuMallbHAS MPOJIODKUTEILHOCTE 3TOH (Da3sl ObUTa OTMEUeHa y copTa PeMoHTaHTHAS po30-
Bas U cocTaBmia 35 1HEH, caMbIM KOPOTKHUM 3TOT IeproA Ol y copToB Monterey u Ocennsisi 3abaBa — 23 1S
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B 2017 roay mis Havajga LBETEHHUS M3ydaeMbIX COPTOB TpeOoBanmach cymMma 3(h(GEKTUBHBIX TEMIIEPaTyp OT
195,5 no 403 °C.

B nenom 2017 ron xapakTepu30oBaIcsi MOHMKEHHBIMH TEMIIEpaTypaMu BO3AyXa 110 CPaBHEHHUIO C Mpebl-
OYLUMMH ToJjaMu uccienoBanuii. CpegHeMecsyHas TeMrepaTypa uioHs coctasisiia 15,2 °C, takas ke Temrie-
paTypa HabI0aIack U B MEPBYIO Aekaay utois. Cpok Hadajia BTOPOTO LBETEHUS, 0 cpaBHeHUIO ¢ 2015 u
2016 rogammu, cMeCTHIICA Ha MTEPBYIO — BTOPYIO JIeKaay Uioisl. Bropoe 1iBeTeHre Ha9ajaoch CO BTOPOH IEKa bl
HIOJISL, YTO 3HAYUTENILHO MO3KE M0 CPaBHEHHIO ¢ MPEABIIYLIIMMHU TOJlaMH HcciefnoBanuid. Takxke OHO OBbLIO
KOpoUe TI0 CpOKaM TI0 CPaBHEHHIO ¢ TIEPBBIM IIBETCHHEM U COCTaBIIIO 26 mHel. bomee 30 qaeit Obuta Mpomoit-
KUTEIFHOCTh I[BETeHHS y copToB Ostara m PemoHTaHTHas po3oBas, caMblii KOPOTKHI MEPHOJ] IIBETCHUS
21 nenb ObuT 0TMeueH y copToB Ocennsist 3a0aBa, Queen Elizabeth u Brighton. Cymma 3¢ dexTuBHbIX Temme-
paTyp K MOMEHTY HacTyIUIEHHUsS] BTOPOTO I[BETEHHS COPTOB cocTasisia ot 1227 no 1331,6 °C.

J1 BRISIBTIEHHSI CXOKUX TPYIII COPTOB 10 TIPU3HAKY Havalia I[BETEHSI OHU ObLTH OObEMHEHEI B KJIACTEPHI,
TrZie B KauecTBE NpaBuiia 00beANHEHHS ObLT BBIOpaH METOJ MOJTHOM CBS3H, @ MEPhI OJTM30CTH MEXKIy COPTaMHU
— EBximnnoBo paccrosuue. Vicxons u3 BU3yalbHOTO NPEACTaBICHHS PE3yIbTaTOB cOpTa ObLIM pa3AeiieHbl Ha
Tpu Kiactepa. JanpHeias knactepusalius Bejiach Ha ocHOoBe MeToaa K-cpenHux.

B mrepBrIit kactep Bomumn copta Anais, JlrobaBa, Monterey, Geneve, Brighton, San Andreas, Irma, Ocen-
Hsis1 3a0aBa, BO BTOpol kiactep — copra Elsinore, Anabelle, Nagaoko, PemonTanTHas po3oBas, MoCKOBCKUI
nenvkarec, Princess Diana, Ostara, Vima Rina, Queen Elizabeth u Albion. K Tpetbemy kmactepy ObLTH OTHE-
censl copta Portola, Diamante, Maestro, Enm3asera 11, Mount Everest.

CpaBHHBas 3HAUEHHSI CPETHIX 3HAYCHUH U TOBEPUTENbHBIX HHTEPBAIOB KJIaCTEPOB, MOKHO OTMETHTD, YTO
MEK/y HUIMH HET JIOCTOBEPHOM Pa3HHUIIBI B CPOKAX HACTYIUICHHUS a3kl HEPBOTo LBeTeHHs (pHc. 1).
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Puc. 1. Cpennue 3Ha4eHus U goBepuTenbHbIe HHTepBAIH (P=95 %) kmactepos
T0 MePHOJIaM [IBETEHHUS COPTOB 3eMIISIHUKU CaJJ0BOM

OTHOCHUTENIFHO BTOPOT'O IIBETEHUS] MOXKHO CKa3aTh, YTO HE OTMEUYEHO CTATUCTUUECKUX OTIUYUI MEXIy
cpeaHUMH 3HadeHHAMH KinactepoB B 2015 n 2016 roxy, onHako B TpeTuii rog uccieposanuii (2017 r.) Bo Bcex
kiactepax cymma 3¢dekTuBHbIX TemrepaTyp Obuia Ha 200—353 °C Gouiblire. BeposiTHO, 3TO CBA3aHO C ITOHH-
KCHHBIMHU TEMIIEpaTypamMH BO3/lyXa B HIOHE U HIOJIE M3-3a YEro MPOLECCHl Pa3BUTHUS MPOXOANIHN MeJICHHEE B
CPaBHEHHH C aHAJIOTHYHBIM TIEPHOJIOM B TIEpPBBIE JIBa roja uccieaoBaHnii. COOTBETCTBEHHO, pEMOHTAHTHBIC
copTa, BKIIFOUEHHEIC B JIAHHOE MCCIIeJOBaHUE, HEJIb3S TOYHO Pa3/ICUTh 110 CPOKaM IIBETEHHS Ha paHHUE, Cpe/l-
HUE U TO3HHUE.

CKopocTenocTb COPTOB 3eMIISTHUKH CaJ0BOH ONpeAessieTCs] IEPUOI0M OT Havajla IIBETCHHS 10 CO3PEBaHUS
srox1. OHa 00yCIIOBJIEHA COPTOBBIMU OCOOCHHOCTSIMU.

140



B Hammx rccnenoBaHMAX IPOIODKUTENFHOCTD TIEPHO/IA OT Havyalla [IBETEHHUS 10 Hayalla CO3PEBAHUS STO.T
BapbHUPOBAJIa IO TOJIaM ¥ TepHo/IaM TUIoIoHOIeH . CpeTHss POIOIKUTENLHOCTh 3TOT0 MEX(a3HOTro T1e-
puozaa B 2015-2017 ropax mpu nepBOM IIOJOHOLICHUH cocTaBisia 33—36 aHel, a Bo BTopoM 23—29 nHeit.

[eproe mnogonomenue B 2015 rogy HaYanoch B MEPBYIO — BTOPYIO JIEKay UIOHS. 3HAUEHUE CYMMBI (-
(heKTUBHBIX TeMIIEpaTyp B IIEPBBIN TOJ HCCIEIOBAaHINA K Hadary (a3bl MEPBOTO TUIOIOHOIICHHUS Y COPTOB CO-
craBisuio 663—743,7 °C. Mexda3Hblii eproa OT Hayala [BETCHUS JO Havaua CO3PEBaHHS Y COPTOB B
2015 roay cocrasun 23-42 aus. B 2015 roay Hanbosee cKopocnenbM pH EPBOM TUI0IOHOIIEHHH, OBLT COPT
Eves Delight — 23 ngus. Menee 30 mHeil moHagoOMIOCH Ha (JOPMHUPOBAHKE M CO3PEBAHME SATOJ IS COPTOB
MockoBckwuii nennkatec, Ocennsist 3a6aBa, Maestro, Elsinore, Monterey u Brighton. Jlonsmre npyrux (42 nust)
3TOT mpouece anauics y coptoB Diamante u Princess Diana.

Bropoe mnoponomenue B 2015 rogy y OonbIIMHCTBAa COPTOB HAYAJIOCh B TPEThEH Niekaae nioist. Panbie
IPYTHX OHO OBUIO OTMEYEHO y cOpTOB MOCKOBCKHH Aenukatec M Maestro — 16 wurons, a caMbIM MTO3THAM
okazancs copt Eves Delight — co3peBanue sirox Hauanock 6 aBrycra. Cymma 3pQeKkTHBHBIX TeMIepaTyp 10
Hayaja BTOPOro IioaoHomenus coctasisia ot 1317 no 1690,1 °C B 3aBucumoctu ot copta. Uions 2015 roga
0 TeMIIepaType BO3AyXa W KOJIMYECTBY BHIMABIINX OCAJAKOB OBLI COMIOCTABUM CO CPEIHUMH MHOTOJIETHUMU
3HaYeHHsIMH. BTOpas BoyTHa OT [[BETEHWSI A0 IUIOJOHONICHUS 3aHsUIa 3HAYUTENFHO 00JIee KOPOTKHIA TIPOMEXKY-
TOK BpeMeHH: y copToB Geneve u Sweet Eve — menee 15 nueilt; coptoB MockoBckuii aenukarec U Maestro —
17 nueii; copros Irma, Elsinore, JIto6aBa — 18 nueit. bomee 30 mueit ast co3peBaHus Aro TpeOOBAIIOCH COPTaM
Mount Everest, Flamenco u Portola.

Ckopocrnienocts coptoB B 2017 rogy B IepBOM ILIOJOHOIICHUU COCTaBIIsIa OT 28 AHEH y copToB Vima
Rina, Diamante u Ocennsis 3abaBa, 10 47 — y copta JIro6aBa. Bo BTopoM IUIOOHOIICHHH 3TOT MOKa3aTelb
BapbupoBai ot 21 g y coproB JltobaBa u Enmzasera Il no 351nelt y copra Diamante.

[IponomkuTenbHOCTh TIEpBOTO ILToAOHOmEeHus B 2017 roay coctaBmiia oT 6 nHe# y copra JlroGaBa 10
25 nueti y copra Geneve. Menee 10 nHe# mioioHOIIEHUE ITHIIOCH Y cOpTOoB Anabelle 1 Anais. YV OoJbIIHMH-
CTBa COPTOB MEPHO/T IUIOAOHOIIEHH He TIpeBbImai 15 queii. ¥ copra Portola co3peBanue sro mpoaomKanoch
Ha npoTsbkeHuu 17 gHeil.

B 2017 romy BTOpO€ TUIOAOHOIICHHE COPTOB MPUXOIMIOCH Ha MIEPBYIO—BTOPYIO ICKaAy aBrycTa, 4To Ha 7—
14 nHeli MO3Ke B CPaBHEHHMHU C MPEABLAYIIUM TofoM HccienaoBanuii. Cymma 3¢ (EeKTUBHBIX TeMIIepaTyp Ha
MOMEHT HACTYIUICHHUS JaHHOU (pa3sl coctanisina ot 1458,9 1o 1652,4 °C, 4T0 HE3HAUYUTENBHO OTIIMYAETCS OT
nokazareneit B 2015 roxy. 2017 rog xapaktepuzoBaics 0ojiee HU3KUMH CPEAHECYTOUHBIMH TeMIIepaTypaMu
110 CPpaBHCHUIO CO CPEAHUMU MHOT OJICTHUMU JaHHBIMH. TaK, CpeaHeMECAYHasd TEMIIEpaTypa UI0JIst 6BIJ'Ia HMKE
Ha 0,9 °C 1o cpaBHEHUIO ¢ IEPBBIM T'OA0M HccneoBaHus v Ha 2,2 °C — co BTopbIM. HeBeICOKHE TeMmepaTypsl
BO3/yXa, IPETSTCTBOBAIN OBICTPOMY CO3PEBAHUIO SITOJT 3eMIITHUKH. [IpOIOIKUTEIHHOCTS BTOPOTO TIIOA0HO-
nIeHus coctapisia ot 11 qHeid y copra Anabelle no 37 nueit y copro Irma u San Andreas. Y GonbIIHCTBa
COPTOB JUIUTENBHOCTH JJaHHOH (pa3wl He mpeBbimana 30 nueit [13].

o pe3ynbpTaTaM KIIacTEpHOTO aHAIN3a COpTa Pa3AeIiCh Ha TP KIIacTepa M0 CPOKaM BCTYTIIICHHS B IIEPBOE
W BTOpoe IiogoHoeHre. CoOpToBOi COCTaB KJIACTEPOB 10 TIEPHOAaM IUIOIOHOIICHHUST OTIIMYAJICS OT COCTaBa
KJIACTEPOB IO TepUOoJiaM LBETEHHs. 37eCh B MEPBbIA KiacTep Bouuiu copra Diamante, Maestro, Elsinore,
Anabelle, Anais, Nagaoko, PemonTanTHas po3oas, Monterey, Irma. Queen Elizabeth, Princess Diana. Ko
BTOpPOMY KJlacTepy Obutn oTHeceHHl copta Portola, Geneve, Brighton, San Andreas, Ocennsisi 3a6aBa, Vima
Rina. B tpeTuii knnactep Bouuiu copta Jlro06asa, Ennzasera 11, Mount Everest, Ostara, Albion.

B nepBom 1I10/10HOIIEHNN CYIIECTBEHHOW pa3HUIIBI MEX/Ly KJIacTepaMH BBIIBICHO HE ObLIO, TaK KakK J0-
BEPUTEJIbHBIC HHTEPBAJIBI 110 CYMME aKTUBHBIX TEMIIEpaTyp BHYTPH TPETHEro KilacTepa ObUIM 3HAYUTEIHHO
murpe, 4EM B IIEPBOM U BTOPOM KJIACTEPE M OXBATHIBAJIM AUAIIA30H UX TEMIICPATYP.

B 2015 rony no pe3synbTaraM OLUEHKH CPEJHUX U UX JOBEPUTEIBHBIX HHTEPBAJIOB B IIEPHO BTOPOTO IIIIO-
JIOHOLICHUS OTJINYMS OBLIM BBISBJICHBI TOJIBKO Y COPTOB BToporo kiactepa. Copra Portola, Geneve, Brighton,
San Andreas, Ocennss 3a6aBa, Vima Rina, Bolieie Bo BTOpOi Kiactep, UMEIH JOCTOBEPHbIC OTIHYHS OT
COpPTOB TEPBOTO U TPETHETO KIacTepoB (puc. 2).
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Puc. 2. Cpennuie 3HaueHUs U JOBEpUTEIbHBIC HHTepBaIBI (P=95 %) knmactepon
110 nepruoaaM IJI0JOHOMICHUA COPTOB 3EMIIAHUKH Ca,Z[OBOﬁ

Bropoe miomoHoIIEHNE Y COPTOB BTOPOTO KilacTepa HAaYWHAIOCh MPH CyMMe d(PQEKTHBHBIX TEMIIEPaTyp
1545,8-1579,8 °C, B TO BpeMs KaK y COPTOB IIEPBOI0 M TPETHETO KIIACTEPOB 3TOT ITOKA3aTeNlb ObLI 3HAYU-
TENbHO HIKe B coctaBist 1382,3-1415,0 °C.

B 2016 1 2017 roay He BBISBICHO JOCTOBEPHBIX OTIUYHA MEXKy KJIaCTEPaMH, UTO CBSI3aHO C CYIIICCTBEH-
HOH HCIIEpCUE JOBEPUTENBHBIX UHTEPBAJIOB CPEIN COPTOB, BOLIEAIINX BO BTOPOU U TPETUM KIACTEPHI.

3ak/toyeHne

B uccnenoBanusix, mpoBeIeHHbBIX HA copTax KopoTkoro nHs A. B. ITanteeBbim [9] u H. B. Knakoukotii [7],
Ha OCHOBAaHWH CPEJHUX MHOTOJIETHUX 3HAYCHUH OBUIN BBIJEIECHB HHTEPBAJIbl CyMM aKTUBHBIX TEMIIEpaTyp,
MIPU KOTOPBIX HACTYMAaeT ¢a3a MBETEHUS Y PAaHHHUX, CPESAHUX U TO3IHUX COPTOB IUIOJOHOCAIINX OJIWH pa3 3a
Ce30H B Hammx mccienoBaHHUAX B TIEPBOI BOJHE IBETEHUS HE OBUIO BO3MOXXHOCTH CTaTUCTHYECKU JOCTO-
BEPHO pa3AeNUTh COpTa MO ITOMY MOKa3aTesio. B 3aBUCHMOCTH OT MOTOHBIX YCIOBUH TOTO MJIM MHOTO To/1a
WCCIIE/IOBAHNH OJIMH U TOT K€ COPT [0 CyMMe HaKOIUIEHHBIX 3()()EeKTUBHBIX TeMIepaTyp /0 OmpeleieHHON
(hazpl MOT OBITh OTHECEH KaK paHHHM, TaK U K IMMO3HIUM copTaM. MccrenoBanus mokasamu, 94to cymma a¢dex-
THUBHBIX TEMIIEPATyp MPH MPOXOXKISHUH OJTHUX U TeX ke (DeHONOTHIeCKHX (Pa3 y COpTOB MOKET B 3HAUUTEIb-
HOW cTeneHu KojieOaThes. BONBIIMHCTBO COPTOB MO MEPBOMY HEPHOAY IBETEHHS M TUIOJIOHOIICHHS MOXKHO
CPaBHHUTH C PAHHUMH U CPEHUMHU COPTaMH KOPOTKOTO JTHSI.

Ha pasBuTre pactennii okas3piBajia ©X 3MMOCTOHKOCTB, TaK KaK CI1a00OMOPO30CTOMKHE COPTa MO3Ke HAYM-
HaJIM IBECTH U TUIOJJOHOCHTb.

C TouKM 3peHHs OpraHU3aIli TOBAPHOTO KOHBEWepa, OOJBIINIA HHTEpEC TPEICTABISET HIMEHHO MTOBTOP-
HOe TUIoIoHOIIeHHe. Jnamna3on cyMMbl 3¢ (HEeKTUBHBIX TEMIIEPaTyp B a3y BTOPOro LBETEHHUS B TO/AbI HCCIIe-
JOBaHUH BapsupoBai B ipezeiax ot 908 mo 1331,8 °C. IIpu 3ToM 115t OOJIBIIIMHCTBA COPTOB Pa3HMIIA B CPOKaX
HacTyIUIeHHs a3kl BTOPOro IBETEHUs He peBbiiaia 10 qHei, 3ToT moka3areinb MOT H3MEHSIThCS B MEHBIIIYIO
WK OOJIBIIYI0 CTOPOHY B 3aBUCHMOCTH YCJIOBUH T'O/1a U COCTOSIHUS pacTeHHid. B ¢Bs3M ¢ 3TuM zeneHue pe-
MOHTAHTHBIX COPTOB 3€MJISIHUKH Ca/JI0BOM, N3yUYEHHOTO COPTUMEHTA, HA paHHHE, CPEHNE U MO3JHUE HE CO-
BCEM KOPPEKTHO.

B roas! nccnenosanuii cpeHeMeCsIUHas TEMIIEpaTypa BO3AyXa B IEPUOA C Mas IO aBTyCT HaXOAWUJIach B
npenenax 15-20 °C, a copra BHE 3aBUCIMOCTH OT 3asBJICHHOW OpUTHHATOPaMH (OTONEPUOTUUECKON PEaKLIuu
MMEeNH APKO BBIPAKEHHYIO UKINYHOCTH B MIEPHOAAX [IBETEHUA U TuIoioHOomeHus. [loaTomMy B Hammx uccie-
JoBaHUAX MoaTBepikaaetcs runoresa E. F. Durner [11], S. Mookerjee [3] u C. A. Xanogoii [12] o Tom, 4To B
YCIIOBHAX TMOHMKCHHBIX TeMIeparyp (GOpMHPOBaHHE [[BETOHOCOB MPOMCXOAUT HE3aBUCUMO OT OTHOLICHUS
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COPTOB K (POTOTEPUOJY U HEHTpaALHOAHEBHBIC COPTa BEIyT ce0sl CXOXKHUM OOpa3oM C JUTMHHOHEBHBIMHU.
B ycnoBusix ceBepo-Boctoka PecriyOnmku benapych peMOHTaHTHBIE COpPTa BHE 3aBHCUMOCTH OT (POTOIEPUO-
JUYECKON peakIMy BeIyT ce0s Kak JIMHHOJAHCBHBIC U (JOPMHUPYIOT YETKO Pa3IMYMMEIC JIBa MEPHOJa I[BETE-

HUA U IINTIOAOHOIICHUA.
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