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UcTopuyeckas cnpaeka

[lo obpasoeaHusg B 1932 r. Arpodmanyeckoro Hay4HO-MCCnenoBaTenbekoro uHetutyta ( AGU) B
r. JleHnHrpaze B Ka4ecTBe CBETOMPOHULLAEMOrO MaTeprana Ha NapHUkax 1 TEMAMLAX BO BCEM MUPe
MPUMEHSIOCH UCKIIOYMTENBHO OKOHHOE UM CUIIMKATHOE CTekN0. OpraHm3aTop YkasaHHOro MHCTUTYTA
WM3BECTHbIN GU3NK M APYAMPOBAHHBIN YueHbIi A. ©. Modde 0bpatin BHUMaHKe Ha ObICTPOE pa3suTie
MPOMBILUNEHHOTO NPOM3BOACTBA CBETOMPOHULLAEMON NOAMMEPHOIA nneHkW. 10 ero uHuumMaTuee B
A®W B yncne nepebix B Mype Obina cospaHa nabopatopust “TneHkn”, B 3aaavy KOTOPOIA BXOAMIO
TEOPETUYECKOE M NPON3BOACTBEHHOE 0O0CHOBAHME MPUMEHEHMS B 3ALLMLLEHHOM FPYHTE NOMMMEPHBIX
CBETONPOHMULAEMbIX MaTepuanoB. HayyHble WCCnemoBaHus 3TOW nabopatopuw [OKasan, uTo
CBETOMPOHMLIAEMBIE NIEHOYHbIE MaTepUabl YNPOLLAIOT CO3LaHM1e TEMNYHBIX COOPYXEHWIA, yNyyLLalT
B HUX MUKPOKJIMMATMYECKME YCIOBUS M TEM CaMbiM MOBBILLAIOT YPOXAWHOCTb PACTEHUIA, @ CTOMMOCTb
€AMHULbI NNOLLAAVW NOMMEPOB Ha MOPSAOK HAXE, YEM CUIMKATHOIO CTEKNA.

MHe nocyacTaMBIUIOCh MPOBOANTL HAYYHO-MCCNE0BATENLCKME PaboThl B labopatopum MNneHkn B
A®DW Gonee 40 net. B nepumop, “’nepectpoiiku’ B Poccum Bbina co3faHa caMoCTOSTENbHAs HAY4HO-
npon3soacTeeHHast dpupma 000 “'CrabuneH”, u B Heil MHOIO Obiny pa3paboTaHbl PELENTYPbI HOBbIX
BWJ0B MHOTONIETHEN MJIEHKM, NOBbLILIAIOLLEN YPOXAWHOCTb PACTEHWIA: TENNNYHAS, MYbYMPYIOLLAS,
CBETOOTPAXaloLas. YkasaHHbIe MIEHKM 3apervcTpupoBaHbl B PocnateHTe nog TOBApHBIM 3HAKOM
Stabilen® wnu B pycckoii TpaHckpunumm CtabuneH®.

lMnexkn Stabilen® ¢ 1997 r. B Poccum npou3BoauT eauHcTBeHHoe npeanpustue - 000
“Arpocepsuc’’ , r.CaHkT-letepbypr. BaxHO OTMETUTb, YTO B NPOLIECCE U3rOTOBNEHMS HA MONOTHO
MNEHKU HAHOCMTCS Ha3BaHWe TOBAapHOro 3Haka Stabilen® mns yooctoBepeHWs TOTO, YTO MMEHHO
[aHHasA NyeHKa SBnseTcs NOAINHHON.

PeasnbHoe Mcnosb3oBaHue ykasaHHOTO BbiLLe aCCOPTUMEHTA MNIEHKM C TOBApHbIM 3HakoM Stabilen®
B pasnuyHbIX KNMMATMYECKUX YCNOoBUSX Poccuu nokasano, 4To cpok CnyxObl ee Mo HasHaueHWio
coctasnset 7-10 neT npu 0AHOBPEMEHHOM NOBbLILIEHUM YPOXaitHOCTM pacTeHuii oo 30-40%.

ABTOp, AOKTOP HayK No arpodusmke
Poccus, r. CaHkt-lMeTtepOypr.

OCHOBHbIE MONOXeHUs AaHHOI nybnukauuu 0aoOpeHbl CNeLManMcTamMmu no TerINYHbLIM OBOLLHBIM
kynbTypam Bcepoceuiickoro HUW pactennesoactsa (BUP), r. CaHkT-MeTepbypr.



TEMNJINYHASA NNEHKA STABILEN®

CoopyXeHus 3almLLEeHHOro rpyHTa

B 0T/Mume 0T CyLLeCTBYIOLLEH NPUMEM UHYIO KaCCUPUKALMN TENUYHBIX COOPYXEHUA, N0
MOeMy MHeHWto, 6oniee NpaBUiIbHYIO.

Tennuuamn GyneM cuutaTb COOPYXEHWS CO CBETOMPOHWULAEMbIM MOKPLITUEM W BLICOTO,
[0CTaTOYHOMN NSt TOro, YTOOLI YeNOBEKY MOXHO 6bi0 6bl CBOGOAHO BXOAMTL BHYTPb HUX ANS
yxo4a 3a no4Boi U pacteHusiMu. COBCTBEHHO, Takie COOPYXEHUS U NPUHSTO ceiyac Ha3biBaTb
Tenauuamu, pasnmyuini B Ha3BaHUM C NPEXHUM HeT.

Tennuukamu 6yfeM HasbiBaTb HU3KME COOPYXEHUS, YENOBEK B HUX BOWTM He MOXeT. [ns
yxoAa 3a MoYyBOi W PacTeHUsIMM HEOBXOAMMO UM YACTUYHO OTKPLITb CBETOMPOHWULAEMOE
MOKPLITUE HA COOPYXEHUU, UM OTKPLITb BCE COOPYXeHWe. Kak TONIbKO He Ha3biBaOT TEMInYKu
ONS BblpalMBAHUS PACTEHWiA: NapHUKW, ManorabapuTHbIe YKPbITUS, BPEMEHHbIE WK
TOHHENbHbIE YKPBITUS, AOMUKM U T. A,

bonee BCero HeMpMeMNEMO ANst HUX Ha3BaHue napHuk. Kakow xe 310 napHuk ?! Bnepsbie
napHuk Bo3Huk B FonnaHaum B XVII Beke. YrnybneHue B noyse o6pamnsifnoch Aockamu uim
OpéBHamu, B 3UMHME Mecsiibl OHO HabuBanoCh ropsYMM HaBO30OM, Hackinanacb NoOYBa,
BbICEBA/IMCb CEMEHA, U BCe COOPYXEHWE 3aKpbliBanoCh OCTEKNEHHbIMW pamamu. Yepes wenu
Mexny pamamu, a Tem 6osiee Npu UX OTKPLITUN, MHTEHCUBHO BLIXOAMII Nap, COOPYXeHWe napuo.
Otciopa v BO3HWKIIO Ha3BaHue 'mapHuk’’. M0 HaWeMy MHEHMIO, TONIbKO HU3KME KOHCTPYKLMM
noJ, NIeHKOV C rOPSYMM HABO30M MW TEXHUYECKUM 060rpeBOM MOTYT Ha3blBaTbCS MapPHUKAMM —
BO BPEMS HApYXHON XONOAHOW MOroAbl MpW UX OTKPLITUM OHM NapaTt. B apyrux cayyasx
NPO3payHbIe COOPYXEHUS 4191 BblpaLLMBAHUS PACTEHUI, B KOTOPbIE HE MOXET 3aiTh YeJ0Bex,
DOMXHbBI HAa3blBATLCS TEMINYKAMK,

Moyemy AHEeM B Tenauuax M TenauyKax TemnepaTtypa Bo3Ayxa

CTaHOBMTCS Bbille HAPYXHON?

ConHeyHble iyun HanpsaMyio He MOTYT HarpeTb BO3AyX B TEMIMYHOM COOPYXEHMM, TaK Kak
ONS HUX OH NPO3payHblid, HE NOrNOLAIOWIMA NYYUCTYI0 3Hepruto. [Ans Toro, 4ToObl BO3AYX B
TenaMue Uiu Tenanyke Harpencs, T0 eCTb BO3HUK TEMNUYHbIA 9EKT, Hafo, YTOOLI BHYTPH
Tenan4HOro COOpyXxeHus COJIHEYHbIEe JIy4l NOrnoTUINCh HeNnpo3pavyHbIMKU npegMeTaMmun, N ot
HUX MYTEM TEnaonepeaayn HarpeBasncs BHyTPEHHWIA BO3AYX.

[naBHbIM MOTNOTMTENEM COJNHEYHbIX NyYeil, MPOHUKAIOLLMX Yepe3 NPo3payHyto 000104Ky
B TeMJINYHble KOHCTPYKUUKN, ABNFETCA MNOBEPXHOCTb MO4BbI. Ot Tennoii MOBEPXHOCTU NO4BbI
HarpeBaeTCs BO3AyX W BCE MPEeOMETbl, HAXOASLMECS BHYTPU TEMJNYHOrO COOPYXEHMS.
CteneHb CONHEYHOrO HarpeBaHusa Tennuw u Tenanyek 3aBUCUT OT UX CnocobHOCTH COXPaHATb



HaKonNeHHoe Tenno. B 3TOM cnyd4ae rnaBHEMIMM TENNOTEXHUYECKUM NoKasaTenem 3Tux
coopyxeHuit aensietca koapduuueHT orpaxaeHns — KO, YMCNEHHO paBHbIA OTHOLLIEHUIO BCEV
NIOWAaaN CBETONPOHMLAEMOI MOBEPXHOCTH COOPYXEHUS K NOLAau ero OCHOBaHUS, TO eCTb
K NNowWaay noyebl, Ha KOTOPOW OHO HAXOAMTCA M KOTOPasi ero COrpeBaeT.

KO mns nioBbix TENAWL, U TENAMYEK, PACMNONOXEHHBIX HA NMOYBe, BCeraa 6onblue eanHNLIbI.
OyeHb Hebonbuioii KO, B cpemHeM paBHblii 1.5 eauHMLbl, — Y KNACCUYECKUX MAPHMKOB,
KOTOpble MPEACTaBAAIOT COOO MIOCKUE pamMbl CO CTEKNIOM WK HATSHYTON NNEHKON, nexalmne
Ha OpeBeHyaToi UnM WHOW onanybke. Btopoe mecTo no Hebonbwomy KO npuHagnexut
TENJNYKaM, OH Y HUX B CPEIHEM COCTaBASET 2 eANHNLbI. Y 00bIYHbIX TENANL, BHYTPb KOTOPbIX
MOXeT 3axoauTb yenoeek, KO Bo3pacrtaet a0 3 eannul, O6paTtum BHUMaHWE HA HEOObIYHbIE NO
dopme TeNNMLbI TUNA I0PTLI MW BUrBaMa, BbICOKUE U y3Kue, y KoTopbix KO MOXeT gocturatb
5 — 7 v 6onee eanunu. BnusHue KO Ha TemnepaTypy BO3fyxa B TEMANYHBIX COOPYXEHUSX B
JIHEBHbIE 1 HOYHbIE YacChl CYTOK Criefylollee( No HalMM HaTypPHbIM U3MEPEHUSIM):

KO Temnepartypa Bo3ayxa B TEMIMYHbIX COOPYXeHusix, °C:
[Hem Houblo

1.5 33.0 0.9

3.0 24.7 -0.5

5.0 20.5 -1.8

MpumeyaHne: WHTEHCUBHOCTb CONHeyHon papmaumn 500 BT/M?; ckopocTb Betpa 1 M/c;
Temneparypa HapyxHoro Bo3ayxa aHem 10, Houbio 0°C; o6nayHocTb 0 6annos.

Mpwu ncnonb3oBanum Tenany, Tvna sureama ( KO pasHo 5 u Gonee eanHNL) NO CPaBHEHNIO
C 00bIYHbIMI KOHCTPYKLMSIMUA MOXHO 3aLUMTUTb PAacTEHUsI OT BbICOKOW TemnepaTypbl AHEM,
HO 3aTO HOYbIO B Takux Temnuuax OyaeT HabnoAaTbCs CWIbHOE BLIXONAXMBAHWE, BMIOTb A0
3aMOpO3KOB.

13 Hawero MHOrONIETHErO OMbITa CEAYET, YTO TEMNONIOUBLIE KYAbTYPLI B KIMMATUYECKMX
yCnoBusiX cpefHen monockl Poccum Gosblue CTPaAaloT OT HU3KOW AHEBHOM Temnepatypsl
BO3[yxa, YeM OT BbiCOKOW. Kak OymeT nokasaHo ganee, npumeHeHue nneHku Stabilen®
cnocobcTByeT 6onee NoaHOMY GMONOTNYECKOMY UCMONb30BAHMIO TEN0MNOOMUBLIMU PACTEHUAMY
MMEHHO HEBHON BbICOKOI TEMNepaTypbl BO3AyXa B TEMANYHBIX COOPYXEHUSX.



Kak npaBunbHO uU3MepsaTb TeMmnepartypy Bo3ayxa U MO4YBbl B

Tenauuax u Terminykax
YyuTbiBasi BAXHOCTb 3HAHWUS TEMMEPATyPbl BO3MyXa B TEMIMYHBIX COOPYXEHUSIX, YAEIMM 0coboe
BHWUMaHKe €€ NPaBUIbHOMY M3MEPEHMIO B TENINLAX W TENAWYKaX. [15 3TOr0 MOAXOAUT TEPMOMETP
co wkanoi ot + 50 go — 5 °C. Ho y npnoBGpeTeHHbIX B Mara3uHe TEPMOMETPOB HEOOX0AMMO
NPOBEPUTL UX rPALYMPOBKY, XOTS Obl MO OAHOW TOYKE B TasiLLEM NbAy, NOKA3bIBAIOLIEN HYNEBYIO
Temneparypy, 0°C. Ucnonb3aytot TepmMoc 06bemom 0.5-1.0 1 1 unCTyI0 KMNsiueHyto Bofy.

B 3aBucumocTn oT 006bema Tepmoca B MAEHOYHOM MakeTe B WUCMapuTene AOMALLHEro
xonogunbHuka 3amopaxusatoT 400 — 800 r yncToi OXNaxXAEHHO KMNSYeHON Boabl. MomyyeHHbIN
B 9TOM nakeTe nef HeobX0AMMO PacTonoyb A0 PAa3MEPOB NbAMHOK 1-3 CM, 3ackbinatb WX B
TEPMOC, 3aAuTb 0 rophbika oxnaxaeHHon fo 0 °C kunsyeHoit BOZOW W 3aKpbiTb NPOBKOIA.
Yepes 25-30 MuH. cMeCb Nbfia C BOAOI rOTOBA A1 MPOBEPKM HYNEBOI OTMETKM TEPMOMETPA.

TepmOMETp OnyckaeTcs B TEPMOC Tak, YTOObI Obiia BUAHA HyneBasi OTMETKA Ha LUKane; BbKAAB
10 MUHYT, CBEpSIOT €ro nokasaHusi C HYNeBO OTMETKOW Ha Likane TepmomeTpa. Ecnu oHm
COBMAJAOT, TEPMOMETD NPaBUNbHLIA. ECIM COBNafieHne OTCYTCTBYET, ONPELENSIOT 1 UCTONb3YIOT
nonpaeky. Hanpumep, B TEpMOCE C TasLLyM JIbAOM Ha Lukane TepMOMETPa 0TMeYaeTcs + 1 BMECTo
0°C. TepmOMETp He BpaKyeTcs, OH UCMONb3YETCS, HO U3 BCEX MOKA3aHUiA 3TOro TepMOMeTpa npu
M3MepEeHNM TemnepaTypbl BO34yxa B TEMINYHBLIX COOPYXeHUsX Hamo BbluecTb 1 rpagyc. Ecnn B
TEPMOCE C TasilLyMM SbAOM TEPMOMETP MOKa3an TEMNEepaTypy Ha Of4WH rpajyc Huxe, Torga K
Moka3aHusM TeMNepaTypbl BO3ayxa B TEMAULE, U3MEPEHHON 3TUM TEPMOMETPOM, HAZ0 NPUOaBUTL
OLWH rpagyc.

Kpome ykasaHHbIX NONPaBOK A/ MPABMILHOMO M3MEPEHUS
TeMnepatypsl BO3dyxa B /0O0OM TEMINYHOM COOPYXEHWUN
HE0BX0AMMO ELLE 3aLUUTUTL TEPMOMETPbI OT MPSAMbIX COSTHEYHBIX
Nyyeit C MOMOLUBIO 3KPAHOB, KOTOPbIE TakKKe HE AOMKHSI
HarpeeaTbCs COMHLEM. Ha OCHOBaHWM MOEr0 OMbiTa JyuLUMM
MaTepmanoM s 3KPaHoB SIBASIETCS antoMUHMEBas GnecTaias
donbra ¢ Kneswmm cnoem. 3aluuMTHbIA 3KpaH NpUKIEnBaeTcs
HEMOCPEACTBEHHO HA I0XHYI0 CTOPOHY TEPMOMETpa B BUAE
HEMOMHOr0 LMANHAPA C OTKPLITOM Y3KOI YacTblo ANS LKANbI.
OkpaH 13 donbrv AOMKeH ObiTb [JIMHHEE TepmoMeTpa W
3alyLLaTh ero KOpnyc M pesepeyap OT MPSIMbIX CONHEYHbIX
nyyeit; OTKpbITas y3kas 4acTb 3KpaHa 3TOro TEPMOMETPA,
Yepe3 KOTOPYIO NPOBOASTCS HaOMOAEHMS 3a TemnepaTypoil,
oOpalLieHa Ha ceBepHyto0 CTOpoHy ( puc. 1 -a, 0).




Temnepatypa BO3ayxa M3MepsaeTcs B CPeAHeil 4acTu TEMJMYHOr0 COOPYXEeHWUs Mo ero
BbICOTE U [I/IHE.

CnenyeT OTMETUTb, YTO OTPLIBOYHLIE U3MEPEHUS TeMMNepaTyphbl, JaXe HECKONbKMX pa3 B
CYTKM, He AAI0T NONHOI KAPTUHBI CYyTOYHOT0 X012 TEeMNEPaTyPHOro pexuma Bo3ayxa B TENINYHOM
COOpYXeHun. [ng 310ro Hafi0 BECTW KPYrNOCYTOYHYIO 3anucb Temnepatypbl. MHoOW ans
3anucy TemnepaTypbl BO3ayxa B TENAMLAX ¥ TENAKUYKaX nof nneHkon Stabilen® npumensnucs

A @l HepenbHble Tepmorpadbl ¢ NpefoxpaHeHnem
: ' UX OT COJIHEYHOrO HarpeBaHWs NPy NMOMOLLM
3aWMTHBIX  3KPAHOB W3 allOMUHUEBOIA
donbrn.  [Ing  KOHTPONS  UCMONb30BANUCh
MaKCMMasbHble U MUHUMabHbIE TEPMOMETHI,
yKnafiblBaemble Ha NOACTaBKeE B TENMLE PIAOM
¢ Tepmorpadom ( puc. 2). 3Tn TEPMOMETPHI
3aWMILANNC OT COJSIHEYHOr0 HarpeBaHus ¢
MOMOLLbIO 00LIEro 3KpaHa W3 aaloMUHWUEBON

MOAMPOBAHHOW GOMbIN, MNOMELLEHHOTO HAM, HAMMW.
Temnepatypa noysbl B Tenauue Ha raybuHe 10 cM nog Hawen Mynbyupyloweid NAeHKOi
“3mepsanacb TePMOMETPaMM C YAJMHEHHbIM Tybycom ( puc. 3 ).
Heobxogmmo cnenyiouym 006pa3oM OxapakTepu3oBaTb TEMMEepaTypHbIE
M3MepPeHNs B TEMAWUYHBIX COOPYXEHUsX, C KOTOPbIMKM § CTankuBancs 3a
LJVTENbHBIA nepuog BpemeHu. BHauyane 310 Obinn OBOLWHBIE KOMOMHATHI B
obiBwem CCCP n B bonrapuu. Temnepatypa Bo3ayxa B TenaMLax u3mMepsnach
TepmMomeTpamu 6e3 NpeaBapuTenbHON ux npoBepku. Kpome TOro, TEpMOMETPbI
He 3alMLLANMCh YeXIaMu OT COJTHEYHOrO HarpeBaHus, Tak YTo B ICHYIO MOrofy
OHU NOKa3biBaNM CBOK COBCTBEHHYIO TEMNEPATYPY, @ HE TEMNEPATYpPy BO3AyXa.
BbiBanu u Takue cnyyau, Koraa B XypHane Temnepatypa He 0TMeyanach, Uiu B
Hero BHocunach Tpebyemas Temneparypa, He COBNafaiowas ¢ GakTMyeckoii.
Mo3gHee, Korga HayanoCb MaccoBOE BbipaLLMBAaHWE OBOLLEN B TEMAMULAX
W TENNUYKax HaCeneHus, NpakTMyeckn pefko KTo U3 CafoBOLOB WU3Mepsn
Temneparypy Bo3ayxa u, Tem bosnee, C 3aWUTHLIMM YeXaMu Ha TEPMOMETpax
OT COJIHEYHOTO HarpeBaHus. Henb3s OpUeHTMPOBATLCS HA CBOWM COOCTBEHHbIE
TENNOBLIE OLLYLEHUS NPU 3aX04€ B TeMNuLbl, 0693aTeNbHO HAA0 NPUMEHSITb

NPOBEPEHHbLIE TEPMOMETPLI C 3aLLMTON MX OT CONTHEYHOrO N3ny4eHunsa.



Knumar paitoHOB 3apoXaeHuUsa Tennonio0MBbIX OBOLHbIX KyNbTyp

Ins Toro, 4T0GbLI NPEACTaBWUTb, HACKONBKO BEAWKO 3HA4YeHWe TennoBoro daktopa B
XU3HELEATENbHOCT KYNbTyp OrypLa v TOMara, BbIICHAM, re NepBOHAYaNbHO 3apOAMIMCh
9TU pacTeHus.

BO3HMKAN OHM B 9KBATOPMANbHOM MOsiCe 3eMHOro wwapa: orypusl — B WHgum, Tomatel —
B I0xHON Amepuke, B Nepy. MNpsaMble aukue poauyn KPYMHOMAOLHbIX Orypua W Tomata Bpsa
nun 6ynyT obHapyxeHbl. Ho COBEPLUEHHO ICHO, YTO KPYMHOMNOAHLIE GOPMbI TOMATa 1 Orypua
BeKamu 0TOMpanuch NoAbMU U3 NIEMEH l0XHON AMepuku 1 UHauu. B paiioHax BOSHUKHOBEHNS
orypua v Tomara BCerfa xapko u BnaxHo. Tak, B MHaum (KanbkyTta) B Te4eHue rofa cpesHss
Temnepatypa Bo3ayxa aHem +33+36, cytouHas amnnutyaa 6-7°C, rogosbie ocagkn 1780 mm.
B Mepy (Mkutoc) 9T nokasatenu cnegyiowime: CpeAHss Temneparypa Bosayxa gHem +28+31,
cytoyHas amnnutyga 10-12°C, ronosbie ocagku 2500 MM; NPakTMYECKN €XEAHEBHO PacTeHus
TOMaToB 06/MBAIOTCS TEMILIMU TPOMMUYECKUMM NnMBHSMU. HouHas TemnepaTypa Bo3gyxa B
3KBATOPUANILHOM NOSICE AOCTATOYHO BbICOKAs U He onyckaeTcs Huxe 21-23 °C.

ECTeCTBEHHO, COBPEMEHHbIE COPTA OrypuOB M TOMATOB BECbMa Aanekm OT CBOWX LUKWX
ponymyeii kak no BeNYUHE NIOM0B, Tak U MO BKYCOBbLIM KayecTBaM, HO Tensio- 1 Bnaroniobue
3TUX PACTEHWiA, MO HAWWM [OAHHBIM, COXpaHunuch. OHWM CHOPMMPOBANUCH MOA BAUSIHUEM
YCNOBUIA NOrOAbl HA 3KBATOPE, TO €CTb BbICOKOW JHEBHOW Temnepatypbl W OLHOBPEMEHHO
BbICOKOW BNAXHOCTW BO3[Ayxa, NPEnsTCTBYIOLIEN TpaHCNMpauyMu, YTO BbI3bIBAET COJIHEYHOE
HarpeBaHue nucTbeB 10 40-45°. Tponuueckue pacTeHus 3aKkanuauchb K 3TO TemnepaType u
nepeHocsT eé 6e3 MoBpeXAeHNiA.

dopmupoBaHue ONTUYECKMX CBOWCTB TEMAUYHOW  MJIEHKM

Stabilen®

Moum HayyHbIM pykoBoauTeNneM B acnupantype Arpoduanyeckoro HAM Guin 3aBeaytowmin
nabopatopueit cBeTopuanonoruu pactenuii , npogpeccop b. C. Mowko. Xota Tema Moeit
KaHAMAATCKOA AMccepTaumn ( COMHEYHble OXOruM NNOAOBbIX [EPEBbEB) HEMOCPEACTBEHHO
He Oblna CBSI3aHa C BblPALUMBAHMEM OBOLLHBIX KYNbTYp B 3aBUCMMOCTM OT CBETOBbIX M
TemnepaTypHbIX YCNOBUIA, HO 91 BUAEN Pe3ynbTaTbl UCCe0BaHNIA COTPYAHUKOB NabopaTopuy,
CAyLWan ux JOKNafbl Ha HayYHbIX CEMUHAPaX, BLICTYMEHMs pykoBOAMTENs nabopaTopuu.

Mepsoe nonoxeHue, Bceraa otcTamBaemoe bB.C. MOLLKOBbIM, NacuT: YeM MeHblle
OCBELUEHHOCTb NPY BbIPALLMBAHWN PACTEHMIA, TEM [0MXHA ObiTb BhILLE TEMNEpaTypa BO3ayxa.
HexsaTka cBeTa BOCNONHSIETCS 61aronpuUsSTHON NOBbILIEHHON TeMNepaTypoil; Toraa pacTeHns
CTPafaloT oT ofHOro dakTopa, 0T cnaboilt OCBELLEHHOCTH, a BTOPOi GakTop — Temnepartypa,
octaetcs GnaronpusTtHeiM. [0 CyllecTBylOLWMM pekoMeHaauusm, Haobopot, npu cnaboit



OCBELLEHHOCTM TemnepaTypa BbipaLMBAHUS PACTEHUIA Takke AOMXHA ObiTh
CHUXeHa. B pesynbTate pacTeHus CTpafatoT oT ABYX GaKTOpoB — OT Cnaboii
OCBELLEHHOCTU U OT HU3KOM TeMmnepartypbl. npaBMHbHOCTb 9TOr0 3ak/nyeHud
NOATBEPXAAETCH TEM, YTO MO3AHEN OCEHbIO WK PaHHel BECHOW  pacTeHus
B Tenauuax n Teninykax pacTtyT Jiyywle, 4eMm B OTKPbITOM FpyHTE; XOTH B _‘
3alUULLEeHHOM rpyHTe OCBELWEHHOCTb HUXe, 4eM Ha OTKPbITOM MecCTe, HO
3aT0 B TENJIMUYHbIX COOPYXEHUIX Bblle TeMnepaTypa BO3ayxa.

B nabopatopun ceetoduauonorun pacteHuit AOU 6onbluoe BHUMaHue |
YAENANOCh CMeKTpy BWAMMOTO CBETAa MpW BbIpALMBaHWN pacTennid. Tak, |
no pauHbiM B.C. Mowkosa (1966) cnepyer, 4T0 BCE BWAbl pacTeHuid, M@
€CTECTBEHHO B pPa3HOM CTeneHu, MokasbiBanM  NPOAYKTUBHOCTL Oonee
BbICOKYIO MPX  BbIPALLMBAHMM UX B OPAHXEBO-KPACHO U XENTO-3eNeHON , YeM
B $uONeToBO-CHUHel 0obnactax BUAMMOro cBeTa. Hanpumep, ypoxaiHOCTb |
TOMATOB Ha OpPaHXeBO-KPACHOM M XeNTo-3e/1eHOM CBETe Bo3pacTana B 4 , a :
orypuoB B 1.5 pa3a no CpaBHEHWIO C YPOXANHOCTBIO STUX KYNbTYp, MOJIY4EHHON [ ;

B ®WUONETOBO-CUHEM CBeTe. YTO KacaeTcsi ynbTpaduoneTtoBOro M3nyyeHus

(YD), T0 BbIBOAL OAMH — OHO BCerga BpeauT pacTeHusM. MHOK 0OHapyXeHo, 4To uaylime
3a YO Bugumble GpMONETOBOE M CUHEE W3NYYEeHUs Takke CMocOOHbI MOBPEXAaTh 3e/eHble
(xnopodunncoaepxailme) TkaHM Ha MONOAbIX Noberax NNOAOBbIX KYNbTYp MPU BbICOKO
Temnepatype 6onee 40°C (cM. kHury atopa ‘’CofHEYHblE OXOry NNOAOBbIX AEPEBbEB’’,
2006). Mop, BAMgHMEM cBeTa MPOMCX0AMN0 GOTOAMHAMUYECKOE OKMCIEeHUe xnopodunna B
pacTUTENbHbIX TKaHsX, U OHKU nornbanu, 06pasys CBETOBbIE NIETHUE CONHeuYHble oxoru (CO),
( puc. 4 ). JanbHeiilume uccnenoBaHust nokasanu, YTo NoaobHbIE NOBPEXAEHNS — BO3HUKAIOT
M HA JIMCTbSIX OTypLA U TOMaTa B TEMMYHbIX YCIOBUSIX MPU BbICOKON TeMNepaType v Spkom

COJIHLIE; MX MOXHO Takxe Ha3BaTb TemauyHbIMK cBeTOBbIMU CO.

Takum 00pa3oM, pacTeHus camu NOACKkasanu, kakue JOMKHbI ObiTb ONTUYECKME CBOMCTBA
Yy TEMJIMYHON NAEHKM NS BbIPALLMBAHMS NOL HEW OCHOBHBIX KYJbTYp 3aLLMILEHHOTO FPYHTA —
OrypLIOB 1 TOMATOB, BbIXOALEB M3 TPOMMKOB. [1NeHKa JOMKHA CHUXATb NPOMYCKaHWE BUANMBIX
bUONETOBbIX M CUHMX Jly4u, OTBETCTBEHHBIX 3a 0Opa3oBaHue cBeToBbiX CO, U ObITb XOPOLIO
NMPOHWLLAEMOIA 1S KPACHbIX, OPaHXEBbIX, XENTbIX 1 3€MeHbIX Jy4eil CONHEYHOr0 ChekTpa.
Takasi nieHka MHOI0 CO31aHa, e€ ToBapHbI 3Hak Stabilen®. B Tennnuax nog 3Toi NAEHKOIA
XOpOLIO PaCTYT W NAOAOHOCST OrypeL, TOMAT W ipyrie pacTeHns. B HUX MOXHO NOAAEPXMUBATL
B MONYOEHHbIE Yachl SICHLIX AHel TemnepaTtypy Bo3ayxa Ao 40°C 6e3 yrpo3bl 06pa3oBaHust
cBeToBbIX CO Ha AMCTbsX pacTeHwii. Bce BUTaMUHLI CUHTE3MPYIOTCS.

Y10 KacaeTcs BEMYMHBI CYMMApHON COMHEYHON paauaumn B Tponukax ( wumpota 0°) , To
Nno AaHHbIM NMPUBOAMMON Tabauubl BUAHO, YTO OHA BecbMa 6aM3ka K TakoBOW B BECEHHe-



NeTHWi nepuon, ¢ mMag no aeryct, png OONbLIMHCTBA KNUMATUYECKUX pernoHos POCCI/II/I,
pacnonoXeHHbIX Ha ceBepHoi wupoTte 50 - 60°.

CymmapHasi ConHeYHasi paavauysi, Kas/cm>-cyTku*
lunpota,® Mapt Anpenn  Maii UioHb Mionb  Asryct CeHTa0pb

0 aksarop) 666 688 707 672 635 618 627
50 438 608 729 780 742 628 474
60 325 526 684 753 703 550 371

* bepnaug T. I. PacnpepeneHue conHe4yHol pagnauum Ha KOHTUHeHTax. fmppomerteouspar, 1961.

N3 Tabnuupl Ccnemyet, YTO B KNMMATMYECKMX PeroHax Poccui, B YaCTHOCTM B paioHax
Metepbypra n MockBbl, CBETOBbLIE YC/IOBKS G Masi M0 @BryCT HUYYTb HE XYXe, YEM Ha 3KBATOPE,
Ha HyNeBOii WMpOTe, rae 3apoauMnuch pacTeHus orypua u Tomata. CnepoBatenbHo, no
CBETOBbIM YC/IOBMSIM B BECEHHWE 1 JIETHME MeCsiLbl HaLlK KMMATUYecKne paioHbl BrosiHe
MPUrOfHbI ANS BbIPAWMBAHMS  KYJbTYp, BbIXOALEB M3 TPOMUKOB. YTO B AENCTBUTENBHOCTH
B HalMX YCNOBUSX He XBaTaeT pacTeHWSIM ToMaTa M orypua - Tak 3T0 JHEBHOTO W HOYHOTO
Tenna, KOTOpPOe BOCMONHAETCS B COOPYXEHWSIX 3alluMieHHOro rpyHTa. OpHako, 3[1ech Mbl
CTanKkMBaemcs C TEM, 4TO HeobxoauMble TemMnepaTypHble NapaMeTpbl AN1S BbipaliyBaHus
TPONMYECKMX OBOLLHBIX KYNbTYP B TEMAMYHbIX COOPYXEHUSIX B YyMEPEHHOM knumate Poccuu
He YCTaHOBJEHbI.

Temnepatypa BbipaluBaHus TeNN0ONIOOMBBIX KyNbTyp

[encTBuTenbHO, paccmaTpuBaeMble TPOMMYECKME PaCTeHUs orypua u Tomata pacTyT u
MNOAOHOCSAT B WMPOKOM Auana3oHe Temnepatypbl 0T 20 oo 45°C. Ho kakas Temnepatypa
fBNseTcd Hanbonee 6naronpusTHON ANS NONYYEHMS BBICOKMX YPOXAEB M XOPOLUIETO KayecTBa
MNOLOB AN TUX KYNbTYP HE YCTaHOBNEHO. PaccmMoTpumM 3TOT BOMpoc 6onee noapobHo.

Mo paHHbIM 06OWUpHBEIX uccnenoBawuit  Meepa u AupepcoHa ( 1952) HuxHsg
TemnepaTypHas rpaHuLla HenocpPeACTBEHHOrO TEMAOBOr0 NMOBPEXAEHUsS PasNUyHbIX BUOB
pacTeHuin HaumHaeTcs oT Temnepatypbl 50 - 60°C. Ho B cywecTByOLWMX pEKOMEHAALMSX
0N9 Caf0BOJOB YKA3blBAIOTCS BECbMa HWU3KME TemrnepaTtypHble YCNOBUS BbiPALLMBAHUSA
B TEMIMYHbIX COOPYXeHWsx Tennonobubix kynbTyp: Tomata 20-25, orypua 22-28 °C.
PeanbHo Takylo Temnepartypy NeTtom B TenAWuUax B KAWMATUYECKMX YCNOBUSX Aaxe Mog
MeTepbyproMm He NOAY4YMTb, Tak Kak MakCUManbHas TeMnepaTypa BO3gyxa B MIOHE-UioNe-
asrycte coctasnget 32-34-32°C. [Ing CHUXeHus TemnepaTtypbl BO3AyXa AHEM B Tennuuax
HUXE HapYXHOW BMNOPY NPUMEHATb JOMONHUTENLHOE OXNAXAEHWe, Hanpumep, C NOMOLLBI0
XONOLMUABHBIX YCTAHOBOK?!



A Hazo nM cHMXaTb TemnepaTtypy Bo3fyxa B TEMAWYHbIX COOPYXEHUSX [0 YKa3aHHOro
ypoBHS 25-28°C? Hanpumep, Ha iore Poccuun, B AcTpaxaHu, TemnepaTtypa Bo3ayxa NeTom
B OTKPBLITOM rpyHTe gocturaet 39-45 °C, a pacTeHuUs TOMATOB XOPOLO NaoaoHOCAT! MoxXHO
BO3pa3uTb, 4YTO B ACTpaxaHu BbipallMBalOTCs Apyrue copta. Ho ecTb M OAMHAKOBbLIE,
Hanpumep, copT busoH. Mnoakl 3T0ro copTa, BhIpalleHHbIE B OTKPbITOM FPyHTE B AcTpaxaHu
XapaKkTepuaytoTcs O0NbLIOIA BEIMYMHO 1 XOPOLIMM BKYCOM, a B [leTepbypre — nnopbl 3T0ro
copta bonee menkue u kucnble. Ho ecnu B Netepbypre copT br3oH BhipaLLMBaeTcs B TenauLe
npu Bbicokoii Temnepatype 40° C, ero nnoasl NpuobpeTatoT XOPOoLUMii acTPaxaHCKMii BKYC.

MonoxutenbHoe BIMSHUE MOBLIWEHHOW TemnepaTypbl B TEMANYHbIX COOPYXEHWUSX Ha
KayeCTBO W KOANYECTBO MNOLOB OTMEYAETCS M MO KYIbType Orypua B CEBEPHbIX YCNOBUAX
HakoHel, elwe OAHO NPEUMYLLECTBO NOAMLEPXaHMS  BbICOKOW TemnepaTypbl BO3Ayxa
B TEMINYHbIX COOPYXEHWSIX JHEM — 3TO aBTOMATWYEeCKOe MOBBILIEHME B HUX HOYHOIA
Temnepatypbl 3a CYeT OTAAYM TEMia W3 MOYBbI, HAKOMIEHHOrO B HEW, Kak B TEMNNOEMKOM
cpepe gHeM. B pesynbTate HOoyHas TemnepaTypa BO3fyxa B TeMauMuUax U TEMiMykax nog
B/INSIHWEM YKA3aHHOr0 NpKUEMA 3HAYMTENIbHO MOBBILLIAETCS.

MpuBenemM KOHKpeTHble HabOMOAeHUs 3a TemMnepaTypoid BO3oyxa B UMIOHE B [BYX
TOMaTHbIX TEMNNYKAX, OANHAKOBBIX N0 BeNUYNHE 1 hopmMe. Ho B 0AHON N3 HUX AHEM CPEaHAS
Temnepatypa Bo3ayxa Obina B npeaenax 40°C B pesynbtate ¢i1aboro eé npoBeTpuUBaHuS ,
a BO BTOPOW, 3a cyeT 6onee akTMBHOTO AHEBHOrO NPOBETPUBAHMS, TeMNnepaTypa Bo3ayxa
AaHem coctasnasna 30°C. Ha Houb Ta u apyras TENAMYKM B OOHW CPOKW 3aKpbIBANUCh. B
UTOre HOYbIO TEMMEpaTypa BO3ayxa B NepBoii Tennuyke Obina 20°, a BO BTOPOI TeNauyke
C aKTWBHbIM [HEBHbIM  MPOBETPMUBAHWEM TemnepaTypa BO3JyXa HOYbIO OKasanacb
CYLLEeCTBEHHO Huxe, 14 -15 °C. 3 npeAcTaBNEHHbIX CHUMKOB  PAcTEHMI B KOHLE OnbiTa
BWAHO, YTO B NEpPBON TENANYKE (PUC. D) aKTMBHO CO3PEBAET ypoXai TOMATOB, BO BTOPOIA
Tenauyke (puc. 6) P ' : i
TOMaThl BeCcbMa

Janeku oT
cnenoctu.  BbiBog
M3 3TOro onbita — |
Hapo Tenio B
noyse HakanaueaTb
B TENJMUEe AHeM 3a
CYeT  CONHEYHOro |
eé HarpeBaHus,
AN 3TOr0 Jepxatb
Temneparypy Ha



| ypoBHE MakcumanbHO
6naronpusaTHoONR,
4 TOorga HOYbIO
TemnepaTypa Bo3ayxa
¥ o Tennuue He Oynet
| onyckaTbcq HUXeE
HEeObNnaronpuaTHOro
npepena. 0OcobeHHO
3TO0 BAXHO NPM yrpo3e
| HOYHbIX 3aMOPO3KOB.

Moyemy nop nnenkow Stabilen® cywecTBeHHO noOBbIWAETCH

YPOXalHOCTb pacTeHuin?

[nsi 0ObSACHEHWS AAHHOTO SIBNEHUS PACCMOTPUM BAMSHUE HA COCTOSIHWE TEnnoNoOMBbLIX
TPONWUYECKMX PACTEHNIA OrypLIa ¥ TOMATa COBMECTHOI0 BO3LEHCTBUS CNEKTPa CONMHEYHOr0 CBETA
1 Temnepatypbl. B COHEYHOM M3yYEHUM MOXHO BbIAENUTL TPU 061ACTU: KOPOTKOBOIHOBAS
unu ynbTpadunoneTosasn HeBULMMAs, CPELHEBONHOBAS BUAMMAS UAW CBET, U AJNHHOBONHOBAS
Tennogas, Takxe HeuammMas. Koxypa Ha nOBEPXHOCTU IMCTLEB PACTEHWIA, B TOM YUCAE Y OrypLa
1 TOMaTa, He NPONYCKAaeT K XWBbIM TKAHIM NUCTA YNbTPapuoNeToBbIE Ny4u, NPOHNLAEMOCTb
€€ HAYMHAETCS C BUAMMbIX GUONETOBBIX NYYEil.

Mpu Temnepatype Ao 30°C 370 BUAMMOE CONHEYHOE W3NYYEHWE Y4aCTBYIOT B MPOLECCE
dotocuHTesa. Ho npu Gonee Beicokoit, oT 30 o 40°C, Becbma GnaronpusTHOI Temneparype
OA8 poCTa pPacTeHWid, MX LBETEHUs W MNOLOHOWEHUs,  GOTOCUHTE3 3aTOPMOXEH, a
nornouieHne BUAMMON GUONETOBOM M CWHEl 06nacTeil CONMHEYHOrO CBETa BCE PaBHO
MPOUCXOAMT; NOrNOLLEHNE CBETA HE 3aBUCUT OT Temnepartypbl. Kyaa neBarbCs noraoLweHHbIM
Hambonee akTUBHBLIM B OKUCNUTENBHOM OTHOLIEHUM BUAMMBIM GUONETOBOM WU CUHEN YacTam
conHeyHoro ceeta? OHM PacxoayloTcs Ha OKUCAEHME CaMOro Xnopodunna, MCTbs XENTelT 1
dun3monormyeckn nepectatoT pabotatb, CO BPEMEHEM OHM OTMMPAIOT.

OnucaHHoE BbilLe OTMUPAHWE IMCTLEB TEMINYHLIX PACTEHMIA MPOUCXOAMT NPY NOBLILLEHHON
temnepatype 30-40 °C nop BbICOKONPO3payHbIMU MOAMMEPHBLIMM  MaTepuanamu, Kak
MAEHOYHBIMU, TaK M MONYXECTKMMW W XECTKMUMM, a TakKXe MoJ, OKOHHbIM CTEK/IOM, KOTOpble
XOPOLLO NPOHMLIAEMbI 191 BCcex 06n1acTeil BUAMMOro CBETa, BK/o4as GUONETOBOW U CUHMIA CBET.
Y1006bl B TEMIMYHBIX COOPYXEHUSX MOXHO Obl0 BbIPALLMBATL NPU  YKA3aHHOW MOBLILEHHON



Temnepartype TPOMMYECKME pacTeHWs orypLa v Tomara, HeoBX0AMMO UX YKpbIBATb MIEHKONA,
3a/1IepXuBaolLeii  UONETOBO-CUHEE U3JTyYeHNe, TO €CTb Halleil TEenJWYHOW MNEHKON
Stabilen®. Cownemcs Ha pe3ynbTaThl BbPaLMBAHUS OBOLLHBIX KYNbTYP MO, 3TOW NNEHKON B
TEMIMYHBIX COOPYXEHUSIX.

OnbIT ¢ orypuamu. PacTeHns BbIPaLLMBaNKUCh B TEMANYKAX B 3-X KPATHOW MOBTOPHOCTM.
Pasmepbl Tenamyek — wupuHa 1, Bbicota 0.8 u anuHa 5 M. MoyBa Ha nnowaam Tennnyek
BblKanblBanach Ha rnyouHy 25 cMm, yknaabliBanacb B ofuH WTabenb, nepemellnBanach ¢
MUHEpanbHbIMU YA0OPEHUIMU 1 HU3WUHHBIM TOPQOM, a 3aTeM YKNajbiBanach B KayecTee
TENANYHOrO rpyHTa. BhicaxumBanach cTaHgapTHas paccaga orypua copt UssuHbIn,

Ypoxaii orypLoB cocTaBun: B NepBOM BapuaHTe nofd HectabunuaupoBaHHou M3 nneHkon
¢ Temnepartypoii 1o 30°C — 3.3 kr/mM*; BO BTOPOM BapuaHTe nof nneHkoi Stabilen®, rne
TemnepaTtypa Bo3dyxa nosbiwanack A0 40°C — 4.7 kr/M>. B 00eux BapuaHTax OmnblieHue
LIBETKOB ¥ 3aBS3blBaHME NOAOB OblNO OAMHAKOBBLIM; HO BO BTOPOM BapUaHTe ypOXaiiHOCTb
CYLLECTBEHHO MOBLICMIACL B PE3YNbTaTe YCKOPEHHOrO PoCTa OrypuoB Ha GOKOBLIX NAETAX;
KONMYECTBO MAOJOB OrypLa B 3TOM BapyaHTE ONbiTa ObINO 3HAYNUTENLHO 6 0NbLIMM.

OnbIT ¢ orypuamm u ToMmaTamu B ogHou Tennuue. Mog nneHkoii Stabilen® B pesynbra-
Te M30MpaTesbHOI CNEKTPaIbHON €€ NPOHULAEMOCTM CTaN0 BO3MOXHBIM BbipALLMBAHWE B OAHOVA
TENNNULE pacTeHuii oryp-
ua u tomara. OTMETUM,
YTO YKa3aHHbIE KYNbTYpbl
BbIPALLMBANNCD npw
BbICOKO  Temmeparype
BO34yxa, KoTopas mnoga-
HUManacb B MONYAEHHbIE
yacbl ICHbIX AHei 0o 40
°C. Lns nopmepxaHus
BAQXHOCTM MOYBbI  Ha
BbICOKOM YPOBHE MpuMe-
HAMaCcb  My/bYMpyloLLas
nnexka Stabilen®.

Lo Havana nnopo-
HOLLIEHNS COCTOSIHME
pacTeHuin TOMata U
orypua B OfHOW M TOM
Xe Tennuue nokasaHo
Ha puc.7.  Orypupl




BO3HUKHOBEHMIO BONe3HeN.

(cmecb copToB) nocne nocagku
paccagbl B KOHUE Mas  janu
nepeble MnoApl yepe3 Mecsy
B KOHUEe wuioHa( puc.8). Tomatbl
(cmecb copToB ) nocne nocagku

= paccafpl, MOJYEPKHEM, MAacCoBO

cospenn yepes 2.5 mecqua, TO

Y €CTb K cepeauHe aBrycta ( puc.

9), oTaenbHble MNOAbI CO3peBany
paHbLle YKa3aHHOro CpokKa.
Momumo ObICTPOro Co3peBaHus
M YBENNYEHWS ypoXas Bbicokas
Temneparypa BO3ayXa B
Tennuue 40°C  npenstcTBoBana

Mpv 0HOBPEMEHHOM BbipaLLMBaHIM OFYpLIA M TOMATA B OJHOI TEMANLE HAKAKOrO HeYA06CTBa
OT TaKOro COCEACTBa 0BGHAPYXEHO He BbiNo Kak MO COCTOSHWIO PACcTEeHWiA orypua, Tak U no

COCTOSIHMIO  pacTeHuit
Tomata. CumTalo OuveHb
BaXHbIM NpUBECTH
MONHYI0 KapTUHY
TEMNePaTypHOro Pexu-

Ma BO3Ayxa B [AaHHOW §

Tennuue.

B wioHe, B uone §

u B aerycte (oo 25
yacna) B Tenniuue
nogaepxusanachb
BbICOKas [QIHeBHas
Temnepatypa BO3Ayxa,
pnocturaiowas  40° B
IiCHble OHU. 3a NeTHui
ce3oH 2007 r. wu3
86 cytok, B TeueHue
KOTOpbIX B Tenauue
POCAV OrypLibl M TOMATHI,




06.06.07 07.06.07 08.06.07 ICHbIX ObIN0 57 AHeli. [lokazaTenbCTBOM

00— —*%" Joro, uro emneparype BO

TOI yT npn Temn T B Xi
300 — 300 , p patyp 3[yxa
200 — — 500 40°C npoucxoanTt HopMasnbHOE OnblNeHne
100 — — 10° 1BeTKOB TOMATa, ABNSETCS 00pa3oBaHue B
00 — — Q0

€ro nyuojax XxopoLLUo BbINMO/MHEHHbIX CEMAH,
400 — 02.07.07 03.07.07 04.07.07 a0 OrprLbI [aI0T NNOAb! 663 CeMsH.
300 — — 300 Ina npumepa Ha puc. 10 npueeaeHa
fgz_ —20° 3anuch CYTOYHOIA Temneparypbl

J— J— 100

00 __ oo Bo3myxa TepmorpagoM B TeyeHue

cnemylowmx Apyr 3a ApyroMm 3-x CyTok

07.08.07 08.08.07 09.08.07

400 — —40° no mecsuam: WIOHb, WIONb M aBrYyCT.
300 — — 300

BugHO, HAckombko BenMka  pasHuLA
200 — — 200 . . .
100 — —_q00 MEX[y IHEBHOW 1 HOYHOW TEMNepaTypoi
0 — — 0° gosgyxa B Teniuue. [JHEBHbIE BbICOKME

10 TtemnepaTypbl BO3ayXa B Tenauue nop,
HalLen NeHKo npu eé 0cOOOM CNEKTPaNbHOM  MPOMYCKaHUM NOMOXMTENbHO CKa3anuch Ha
NNOAOHOLIEHNM TOMATa M Orypua.

Mo oObsCHEHMIO CcneuuanucToB oTaena  osowesoacTea  Bceepoccuiickoro  HUN
pacteHueBoncTBa ( BUP ) onbineHue LBETKOB W 3aBsi3biBaHWE NAOLOB Orypua v Tomara
NPOMUCXOAAT HEe B Yacbl Makcumyma Temnepatypsbl (14-16 4.), a no 14 n nocne 16 y. Takoii
NOAXOA HE NPOTMBOPEUMT HAWMM [AaHHbIM O MOOXMTENbHOM BANUSHUKM TemnepaTtypbl 40°C
Ha Apyrue npoLecchl B PaCTEHUSX, HO NPU YCIOBUWN MPUMEHEHUS HA TENAMLAX CENEeKTUBHO
NpoHuLIaeMoii nnexku Stabilen®.

[ns nonyyeHus BbICOKOWM TemnepaTypbl BO3Ayxa B Haweii Tennuue gHem o 40° nsepu B
Hell 3aKpblBanUCb, M MPOBETPUBAHME OCYLLECTBASIOCH YEPE3 BbIPE3aHHbIE C [IBYX CTOPOH M0
eé Topuam nog KpoBnen npsMOYrofibHbIe OTBEPCTUS ( YTO BUAHO HA CHUMKE TENAULbl Ha
obnoxke u Ha ¢otorpadum puc. 7 ). B pesynbTate CKBO3HOTO BEPXHETO NMPOBETPUBAHMS,
COMPOBOXAEMOr0 BbIXOAOM TEMJOro 1 BAAXHOr0 BO3AyXa, CyMMapHas niowaib 0TBepCTUi
(dopTouek) cokpatunach 1o 0.5 % OT Bcel niowaan MAeHKU Ha Tenaumue.

Ocobo OTMETMM, YTO OTBEPCTUS HABEpXy B TOpUAxX TEMAWUbl HE AaAM BO3MOXHOCTH
00pa30BaThCsl B BEPXHEW YaCTW KpbllKM HA MEeHKe KOHAEHCATy Bnaru, KOTOpblA B BUAE
XONOAHBIX kKanenb nafaeT BHU3 HA pacTeHus. B Haweli TennuLie kanenb BOBCE OTCYTCTBOBANA,
a TOpLOBOE BepxHee MpOBETPUBAaHWE QYHKLMOHMPOBANO KPYINible CYTKM B TEYEHUE BCEX
NETHUX MECILIEB.

K cBoemy yaouBieHuio i 0OHapyXwi, 4TO  COBPEMEHHLIE  MPOCTOPHbIE U BLICOKWE
MAEHOYHbIE TEMAULBI B KPYMHLIX XO39ACTBAX MMEIOT TOT HELOCTATOK, YTO camasi BEpXHSs



YaCcTb KPOBAM  3aKpbiTa  CMJIOLWHOM
nneHkon. 3aech B n306unum obpasyetcs
KOHAEHCAT BfaruM, KOTOPbIA B BuUAe
XONoAHOro ‘“’poxas’’ najaeT BHM3 HA
pacTeHus. [ng npoBETPUBAHMS  3TUX
Tenauy, NpeaycMOTPEHbl OKHA  BHU3Y,
HO OHU He 9PPEKTUBHBI;, OTKPBITUE
WX Pesko  CHWxaeT Temneparypy
BO34yXa TONbKO B HWXHE 30He, rae
pacnonoxXeHbl pacTeHWsi, a Kanenb BCE

PaBHO NMPOAOXAETCA.

B 10 Xe Bpemsi, ecnu B CamMOi BEPXHEI YacTW NOObIX TENANYHbLIX COOPYXEHWUI OCTaBUThb
HeboNblUMe OTBEPCTUS (MOCTOSIHHBIE WAM  MEPUOAMYECKN OTKPbIBAEMbIE) AN CKBO3HOIO
BEPXHEro MpPOBETPUBAHMS, MOXHO MONHOCTbIO JMKBWAMPOBATb kanmenb. B aTom cnyyae
CHUMaeTcs npobnema ¢ ruapoduNbHON MNEHKOW, CBA3aHHAS C TeM, YTO BBEAEHWE B
CYLLECTBYIOLME TMAPODUNbHBIE MAEHKM [00aBOK TMNAa Mbina He 3hPeKTUBHO: A00aBKM
ObICTPO BbIMbIBAIOTCS, @ MMEHKAa Yepe3 KOPOTKOE BPeMs OnsTb CTAHOBUTCS rmapodoOHON,
obpasyeTcs kanenb.

BepxHas BeHTUNAUMS HeobxoaMma Takxe M OAs TEMAWYEK, OHA MONHOCTbIO CHUMAET B
HuX kanenb (puc. 11). laxe camble He3HAYMTENbHbIE LLENN MPU CTHIKOBKE MOMOTEH MAEHKM
HaBepxy Tenamyek npekpawawnT 06pa3oBaHue 30ecb KOHAEHcaTa BAaru W, 4T0 OY4eHb BaXHO,
NPaKkTMYeCKn He CKas3blBalOTCHd HA CHWUXEHWW B HWUX Temnepatypol. [lpu cyLliecTsyioliem
cnocobe NPOBETPUBAHMS TEMANYEK, KOTAA NONOTHA NOAHAMAIOTCS CHU3Y C OOKOB, MPOUCXOAUT
pe3Koe CHUXeHWe TemnepaTypbl BO3yXa BHU3Y, B 30HE PACTEHUIA, @ HABEPXY B HUX BCE PABHO
00pa3yeTcs KOHAEHCAT Baru 1 X0N0AHas Kanenb.

3 BCex NpOBEAEHHBIX HAMW HATYPHLIX MCTbITaHWIA NneHku Stabilen® cneayeTt 0AHO3HAYHDINA
BbIBOZ, YTO B TEMJMYHbLIX COOPYXEHWSX MOA Halen MAEHKO MOXHO Nopaepxusath 6onee
BbICOKYIO TemnepaTypy Bo3ayxa 6e3 yrposbl MiOXoro onbiieHus LBeTkoB. Haobopor,
ypoxaii Bcerna Bo3pacTan , orypupl W ToMaTel  CTaHOBUAMCH Gonee BkyCHbiMU. CagoBoayl,
npue3xXaroLLme Ha y4acTKu TONbKO B BLIXOAHLIE JHU, MOTYT Ha BCIO paboyyio Hefenio 0CTaBAsTh
Tennnubl 3aKkpbiTumMn 663 60sI3HU NeperpeBoB; eCTECTBEHHO, HEOOXOAMMO CAeNaTh BEPXHIOI0
TOPLOBYI0 BEHTUNALMIO, NPUMEP KOTOPON NPUBEAEH BbILLE.

Wcnonb3oBaHne nneHku Stabilen®-TennnyHas nokasano MONOXMTENbHbIE Pe3ynabTaTbl W
B ycnosusx tora Poccum. Tak, BbipalymMBaHue OrypLoBs ¥ TOMAatoB B TEMAWLAX NOA HALen
MNeHKoii B npuropoge r.TaraHpora B NYHOM Xx039iAcTBe A. Kawanosa, a Takxe B TEMNIMYHOM
komnnekce nog r. Hanbuuk, cobeteHHuk K. KatuaHoB, CyLLecTBEHHO NOBLICUAO YPOXAWHOCTb



PacTEHMWiA.

Takum 06pa3om, NPUMEHEHME HALLIE NNEHKM B TENJIMYHOM X039MCTBE  KaK B CEBEPHbIX, TaK 1
B I0XHbIX permoHax Poccum, 3HaYMTeNnbHO YBENMYMBAET NPOAYKTUBHOCTb OBOLUEA W ynyyllaeT
UX KayecTBO. Kpome TOro, B yKasaHHbIX BbIlIE paiiOHAX lora Npu BbICOKO  Temnepartype
BO3yxa B Temauuax nog nneHkoii  Stabilen®-pednekt Obl1 NONYYEH NONOXMTENbHbINA
3bdeKT, BbIPpa3uBLLIEACS B CHAXEHUM NOBPEXAEHUI pacTeHnii 0T HonesHeil.

Mnevka Stabilen® - TennmyHas ¢ 2001 r. NpUMEHSIETC OTAENbHBLIMK OBOLLEBOAAMM
B MarapaHckoit obnactu, ¢ 2007 r. oHa nony4una MaccoBoe pacnpocTpaHeHue B Cubupe.
MpumeHenne nneHkn Stabilen® nepcnekTBHO M B LBETOBOACTBE. Tak, Bonmoroackwii
LIBETOYHbI KOMOMHAT B TEYEHWE HECKOMNbKMX IET MPUMEHSIET HaLly MIEHKY AN1S BblpalyBaHus
PO3 1 APYIWX LBETOYHBIX KYNbTYP.

Ycnex BbipaliMBaHNS PacTEHUA B TEMINMYHbIX COOPYXEHNSIX B OONbLIOA CTENeHW 3aBUCUT
0T obecneyeHus ux Bnaroii. PaHee ynoMuWHanoCb,  YTO Y HAC NPU BbIpALLWBAHN TOMATOB U
OrypuOB rpsAbl NOA, 3TUMK KyNbTypaMu B TEMANLE 3aKPbIBAIUCH OT NOTEPW BNaru  NieHKOM
Stabilen®-mynby. Ceituac 6onee NoapodHO OCTAHOBUMCS HA MCMOMb30OBAHMW 3TOrO NpuUema
B TEMMLax.

MneHo4yHoe MYyJib4MpOBaHUe NO4YBbI B TEMJINYHLIX COOPYXEHUAX

Mpexae BCEro OTMETUM, YTO JIMHElHbLIE Pa3Mepbl Hawei Myaby-naeHKU YAoOHbI ns
NPUMEHeHUs e€ B TENMLAX, @ UMEHHO, UCMOMb3YIOTCS OAMHAPHBIE NONOTHA NAEHKN LNPUHOI
90 cmM, nonyyaemble Npu pa3peske C ABYX CTOPOH CTAHLAPTHOIO pykaBa MieHKM WwupuHoit 90
cm; TonwmHa naeHku 100 Mkm.

®opmupyioTcs ABe rpsabl € ABYX CTOPOH BLONb  LIEHTPANbHOTO Mpoxofa B Temiuue.
Wupuna rpsa no Bepxy 90, BHu3y 110, BbicoTa 25 €M ; AnMHA rpag paBHa AfWHE TENAULbI.

Mynbunposaxue rpsg NPOBOANTCS NOCNE YKPLITUS TENNNLbI MNEHKOA. B noyBy rpsag nepeg,
MNEHOYHLIM MYNbYMPOBAHUEM BHOCATCS UM 3a[€NbIBAOTCS OPraHMyeckue M MUHEpasbHbe
yaobpeHus, npuyem, B MONOBUMHE PEKOMEHAyeMbIX [03. B kpectoobpasHbie Hagpesbl , a
elwé nyywe B Bbipe3aHHble Kpyru anametpom 10-12 cM B Mynby-nieHKe, BbICAXMUBAETCS
paccaga OrypLoB Miv TOMAaToB; Orypubl PasMeLialnTcs B OAMH psf, TomaTel — B [Ba Paja.
HWKakoro poixneHuns 1 oKy4mBaHuUs MO NJIEHOYHOW MyIbYEI BOKPYI PACTEHWIA B TEYEHME BCErO
TENJIMYHOTO CE30HA He NPOBOAMUTCS.

MonoxuTenbHoe BAUSHUE MAEHOYHOTO MYNbYMPOBAHMS MOYBbI B TEMAWLE BbIPa3uaoCh
Takxe B TOM, YTO 43 MOYBLI HaNMpOYb YWy Mypasbu. 3aberas Bnepes OTMETUM, YTO Takoe
CNYYnNoCh U NPU UCMNONL30BAHUM MieHKM Stabilen®-mynby Ha rpsax u B OTKPLITOM FPYHTE.

Mo Mynbye Ha rpsaax He xoAsT, a eCnu NOTpedbyeTcs — Ha rpsay NoakNaabLIBaeTcs [Locka.



KopHn pasBuBatoTCcs  TaK,
Kak  HpaBUTCA  PaCTEHUSIM.
BbiicHunocb, 4t0  6onbluOE
KONIMYECTBO  KPYMHBIX  KOPHEii
y  TOMatoB M OrypLoB
pacnonaraeTcs Ha HebOnbLLOi
rnybuHe 4-5 cm ( puc. 12).
OTW  KOPHM MOXHO Ha3BaTb
BO/JIONPOBOJHBIMM Tpybamm
ons  pacTeHuin. ECTecTBeHHO,
npu 00bIYHOI TexHonoruu, 6e3
Hawen  MNEHOYHOW  MyMbuyK,

BEPXHUE, HaMbonee akTMBHLIE KOPHW NP PbIXIEHUM MOYBLI M OKYYMBAHWUW PACTEHMIA MPOCTO
0TCEKaITCS.

lneHo4YHOe MyNbYMPOBaAHWE TOMATOB U OFYPLIOB MO HALUEA TEXHONOMMW 1 HALLEN MNEeHKO
no3sonsieT u3bexatb  MOBEPXHOCTHOM MOACYLWIKM MOYBbI, 4TO 0OECneyYMBaeT ObICTPYIO
NPUXMBAEMOCTb PACcCafibl, OMbIEHNE LIBETKOB 1 BBICOKMIA YPOXaii MNOA0B MPY MUHUMANbHbIX
3aTpatax ¢usmyeckoro Tpyaa. [lloanepxaHue BbICOKO BAAXHOCTWM MOYBbI C MOMOLLbIO
MAEHOYHON MyNbYM Ha rpsaax NpubanxaeT TPOMMWYEcKWe pacTeHWs TOMaTta v orypua K ux
nepBOHAYanbHON POAMHE, K BAXHBIM TPOMMKAM.

Mpu BbipawmMBaHUy ABYX KyAbTyp B OHOW Tenauue NOA nieHkoi Stabilen® -tennnyHas
C ucnonb3oBaHnem nneHkn Stabilen® - mynby. B 2007 r. ypoxaii coctasun no tomary 10.2,
no orypuy - 21.5 kr/m>.

CnekTp COJIHEYHOr0 MU3JyYeHns U MNpPOoNycKaHUe ero TenJn4YHowu

nneHkon Stabilen®

Ha Bcex wupoTax 3eMHOro Lwapa B TeyeHue [HEBHOTO ABuxeHus ConHua no Heboceomy
MPOUCXOAMT U3MEHEHNEe WHTEHCUBHOCTW CBETA W €ro CnekTpanbHoro coctaBa. Cymmy Bcex
LBETHbIX M3nyyeHnit ConHLa YenoBeYeCKUil rna3 BOCMPUHMMAET Kak NMPO3payHoe HEBUAUMOE
ocBeLleHne. Ho pacTeHusi No MHOMY pearupyloT Ha BCE LBETHLIE U He LBETHble ( yibTpa- u
nHdpa -) COCTaBNSIOLLME CONMHEYHOTO UJTYYEHUS.

Mbl  He Oymem BAaBaThCsl 34€Cb BO BCE TOHKOCTM GK3MONOrMYECKOr0 BO3JENCTBUS
NEPEYUCNEHHbIX BblLIE COCTABNAOLLMX COMTHEYHOIO U3NYYEHUS HA PACTEHMS, YEMY NOCBSLLEeHa
orpomHas nuteparypa. OTMETUM LB TO, YTO BAXHO 19 MATepPUanoB, NPeaHa3HaYEHHbIX AN



o orpaxpeHnsa TenJIN4yHbIX
CooTHoLeHe B % CyMMapHOM COJTHEYHOM

M31y4eHU LiBETOBbIX COCTABAOLMX B COOPYXeHuit npu
)
%o 3aBMCMIMOCTM OT BbICOTbI CONMHLA BLIPALLMBAHUN  pacTe-

HWii. B GonblIMHCTBE
KNIMMATUNYECKMUX

permoHoB  Poccun B
BECEHHe-/IETHWE MecsLbl
rofa HacesieHue B macce
BblpaliMBaeT  Orypupl
W TOMaTbl B TEMINYHbIX

BbicoTa
0" 10 20 30 40 50 60 70 80 CONHUA ;3

coopyxeHusx. CBol0 3agayy s Buaen B TOM, 4T0Obl pa3paboTaTth Ans CafiOBOAOB MNEHKY
N9 TEMANYHBIX COOPYXEHWA, MO3BOASIOLLYIO  MOMyyaTb  XOPOLUME Ypoxan OBOLLEd npw
MUHUManbHbIX 3aTpaTax TpyAa U CPEACTB C YY4ETOM MHOFOJIETHErO €€  UCMONb30BaHUS.

OTHOCMTENbHAs MHTEHCMBHOCTb Pa3NMyHbIX 00MacTeil  COMIHEYHOr0  BUAMMOIO CBeTa
B 3aBMUCKHMOCTW OT BbICOTbI COMHUA npuBegeHa Ha puc. 13 . Haubonee crtabunbHas
MHTEHCWUBHOCTb HAbNIOAAETCS B 36/1€HO-XENTOI 06nactu conHeyHoro cnektpa (500-600 Hm),
OHa NPaKTUYECKU HE N3MEHSIETCS B 3aBUCMMOCTM OT BbICOTbI COJTHLIA M COCTABNSIET B CPEAHEM
okono 37 %. KpacHas o6nactb conHeuHoro ceta (600-700 HM) MakcMManbHa nNpu BOCXone
conHua (35%) 1 no Mepe yBeNNYeHMs BbICOTHI €ro NNaBHO CHUxaeTca Ao 22 %. CoBepLueHHO
Apyras 3aBMCMMOCTb HabNIOAAETCS B XOA€ MHTEHCMBHOCTM (UONETOBOI M CUHEI obnacTeil
conHeyHoro cnekTpa (400-500 HM). WMHTEHCMBHOCTb 3TOr0 U31y4eHust ObICTPO BO3pacTaeT
0T 5 npu BOCXoAe COAHUA WM [OCTUraeT mMakcumyma npu ero Bbicote 80°; 3Ta 0b6nacTb
CONIHEYHOTO  M3NyYeHUs Mpu [aHHOI BbicOTe conHua pocturaet 30%.

CnnowHble NMHUKM OTHOCATCS K OTKPLITOMY CONMHLY Ha 3TOM Xe rpaduke OTMeuyeHa
NYHKTUPHOI NINHWEN NpoHMLLAeMOCTb nieHku Stabilen®. lMocneaHss 3afepXwBaeT, riaBHbLIM
06pa3om, BUAMMYIO GMONETOBYID M CUHIOI0 00MAacTX CONMHEYHOrO CBETA M MPAKTUYECKW HE
CKa3blBAETCS HA MPOMYyCKaHWM OPaHXEBO-KPaCHO W 3eneHo-xenToi obnacteit. Mponyckauue
¢duoneToBo-cuHeit obnactu ceeta He Gonee 5%.

Takas cnekTpanbHas NPOHMLAEMOCTb Halleid MAeHKU [0CTaToyHa, YToObl 3aWMUTUTL OT
$OTOAMHAMMYECKOTO OKUCNEHUS XNOPODUN B IMCTbAX BbIPALLMBAEMbIX KYNbTYP NPK BbICOKMX
Temnepatypax Bo3ayxa ot 30 go 40°C, cumtaBmMXCs A0 CUX NOp HEONAronpusSTHHIMKU NS
TEennoMobuBbLIX KyNbTyp B TEMAMYHbIX COOPYXeHusx. Mo cyTu aena npegnaraemblii Hamm
TemnepaTypHblii PeXum BO3AyXa NPY BbIPALLMBAHWUN TPOMUYECKUX KYNbTYp B TEMANUYHBIX
COOPYXEHMSX NOBTOPSIET NOAOOHbIA AN NEPBUYHBIX PACTEHMWIA, BOHUKILMX B TPOMUYECKOM
Knumare.

Obpatmcs K Halieii yCcTaHOBKe, B KOTOPOI BOCMpOM3BedeHO  GUONETOBOE U CUHee



CONHEeYHOE
uanyyeHne. B Heé
MOMELLANNCh COCYAbl
¢ noberamu orypua
B BOJE, Temneparypa
BO3[yxa B Kamepax
YCTaHOBKM Obina
40°C. Yepes 17
YacoB B OTCEKe, B
KOTOPOM  pacTeHus
obnyyanuck Yepes nneHky Stabilen® (puc. 14, cnesa, CBET B kamepe KpaCHOBATO-0PaHXeBblif),

MCTbY Ha noberax orypua OcCTaBanach B HOPMaibHOM COCTOSiHWKM. Bo BTOpOM oOTCeke, B
KOTOPOM pacTeHus 06nyyanucb yYepes Npo3payHyld CTabunn3upOBaHHYIO MOANITUIEHOBYIO
nnexky (puc. 14, cnpaBa, CBET B kamepe CHHe-ronyboBaThiil), IMCTbS Ha noberax orypua
3aBsnu. HanoMHum, 4to nneHka Stabilen® 3anepxusaet YO, GuonetoBoe n cuHee nanyyeHue;
KOHTPO/bHAs NPO3payHast cTabuan3MpoBaHHast MONUATUNEHOBAS NEHKA 3a1EPXMBAET TONbKO
YO usnyyenve.

lMepeHeceHne 3Tux NoGEroB orypua B TEMAWLY HA eCTECTBEHHbIA CBET MOKa3ano, 4to Te
U3 HUX, KOTOPblE HAXOAWNWUCHL B Kamepe nof, nneHkoi Stabilen®, He u3aMeHunu cocTosiHue
AmcTbeB. JINCTbs Xe orypua, noBpexaeHHble GUONETOBO-CMHUM COMHEYHbIM W3YYEHUEM
B Kamepe noj, Npo3payHoil CTabuNM3MPOBAHHON MONUATUNEHOBON MNEHKOW B YCNOBUSX
TEeNNuLbl OKOHYaTenbHo nornbnu ( puc. 15a, cnpaea); noa nnexkoi Stabilen® (puc. 15a,
CNeBa) NUCTbS OrypLa NPOLOoNXanu 0CTaBaTbCs B 3[L0POBOM COCTOSIHUM.

ToT xe pe3ynbTar nojy4eH B YCTAHOBKE HA TOMATE — YaCTW IMCTHEB COXPAHWUNCh 3EMIEHBIMY TOSIbKO
MOJL 3aLUMTON MOSOCOK M3 MeHk Stabilen®, a ocTasbHble YaCTU IMCTLEB MO ASCTBUEM DUONETOBOTO
1 cuHero ceeta npu Temneparype 40°C npuobpenn GypoBaTylo OKpacky B Pe3yNbTaTe OKMCHEHMS
xiopoduina m B
JanbHediliem nornému.

OnTuyeckne
CBOMCTBA Hawei
TENJIMYHOI  MHOrO-
neTHei NIEHKN
Stabilen® no3sonsitot
He TONbKO obeperartb
pacTeHus oT
CTPECCOBbIX BAUSIHUIA




KOPOTKOBOJIHOBOI 0
CBETA M BbLICOKOM
Temneparypsl, HO
HaNpoTuB, Jaiot
um BO3MOXHOCTb
XOPOLLIO PacTu B TaKMX
YCNOBUSIX, pacLumpssa
Tem CaMbIM
rpaHuLbl  aKTUBHOIO
$oToCMHTE3] n

MOBbLILIAS YPOXANHOCTb OBOLLHBIX KYAbTYP.

MHoroneTHui cpok cnyx6bl TeniuyHon nnenku Stabilen® po 7-10 net noaTBepXaeH kak
cafoBofaMu-noduUTeNIMM, Tak W depmepami, U KPYMHbIMU TEMANYHBIMU  XO39UCTBAMM.
lMaccaxupbl Noe3aoB JyXCKOro HanpaBieHUs BUAAT C NEKTPUYKM B PaitoHe [TyNKOBCKMX BbICOT
Tennuupl xo3siictea  ’Lywapbl’’, nokpbiTble NieHkoi Stabilen®. lMneHka yxe Bbiaepxana 6-
I0I0 HEMpEepbIBHYIO 3KCNyaTaumio. 31 Tenamubl  BOM3M NOKasaHbl Ha puc. 16.

Bce yka3aHHble
Bbllle  MONOXMTENbHbIE
CBOIICTBA  TEMAMYHOM |
MAEHKN Stabilen®
NPoOSIBASOTCS U Npw
W3rOTOBNEHUM €€ Ha
JOPYyroM  MOJUMEPHOM
Cbipbe, B YAaCTHOCTH, Ha
COMonuMepe  3TureHa

" BUHWUNALeTara.
bonee TOro, TennuyHas
nneHka Stabilen®, u3roToBneHHas Ha 3TOM Cbipbe (pe3vHONofoOHasl) AOMONHUTENLHO

XapaKkTepu3yeTcs ClefylowmM:

- 110/, HEW B TEMINYHbIX COOPYXEHUSX HOYBIO CTAHOBUTLCS TENee, YeM Noj, NOANITUNEHOBOA
MNEHKOIA;

- Kanenb, 00pa3yloLlasncs Ha COMOJAMMEPHONA MAEHKE, XOPOLWO YAEPXMBAETCS Ha Hel
(cTekaeT No CTEHKaM TEMAWL) U HE KanaeT Ha pacTeHus;

- CpoK cnyxObl nneHkn Stabilen®, W3roToBNEHHON Ha COMONMMEPHOM Chipbe, HECKONbKO
BO3PACTAET MO CPABHEHMIO CO CPOKOM CiyxObl nneHkn Stabilen® Ha 0CHOBE NOANITUNEHE;

- Kapkachbl TEMANYHLIX COOPYXEHNIA NPY MCMOb30BAHMM CONONMMEPHOI NNEHKU HEOOX0AMMO



OKpalmBaTh B OENblii LBET.

B 3akmioyeHne OTMETUM, YTO Cafi0BOAbI, MPMBLIKIIME K OTHOCWTENBHO HW3KOW Temnepatype
BbIpALLWBaHMS OrypLIA ¥ TOMATa B TEMINYHBIX COOPYXEHUSIX, MOTYT UCNONb30BATh HALLY TEMANYHYIO
MAEHKY MO NPexHeMy 6onee HU3KOMY TEMMEPATYPHOMY PEXWMY, MOCTENEHHO nepexoad k 6onee
BbICOKO TEMMepaTypHOMY, COOTBETCTBYIOLLEMY PEA/IbHBIM KIMMATUYECKMM YCNIOBUSIM.

MHo10 cobpaH 60bLLIOI BaHK JaHHbIX N0 TEMMEPATYPHOMY PEXMMY BO3yXa, MOYBbI M IMCTHEB
pacTeHWiA B MIEHOYHbIX TEMANLAX. AT 3KCMEPUMEHTANIbHbIE AAHHbIE MOCTYXUAM OCHOBOI As
CO3[aHMs KOMMbIOTEPHOW NPOrpaMMbl  OMPEAENEHUs MO MHOrONETHUM METEOPOSIOrMYECKUM
rnokasaTesniaM CTEneHu TEeMMNepaTypHOro BO3AENCTBMS W CMEKTPasbHbIX CBOWCTB MNEHKM Ha
pacTeHns B TEMMYHBIX COOPYXeHusX. B aaHHON paboTe UCMONb30BaNNUCh TPYAbI MOMX ObIBLIKX
cocnyxmBues no Arpodusmueckomy HWUW: poktopa TexHmueckux Hayk [. A. Kyptenepa u
kaHamaata TexHuyeckux Hayk U. A. Uodode.

Kanaupar TexHuyeckux Hayk A. I'. Tonax npuHSn HeNnoCcpeaCTBEHHOE yyacTue B pa3paboTke
KOMMbIOTEPHOI# NPOrpamMMbl s pacyeTa TeMNepaTypHOro PeXuma B TEMANYHBIX COOPYKEHUSIX
¥ NPYU NNEHOYHOM MY/IbYMPOBAHMM NMOYBLI B 3aBUCUMOCTH OT ONTUYECKUX CBOMCTB MAEHOYHbIX
MaTepuanoB 1 COCTOSHUSI MOrOAbl, 33 4TO S MPUHOLLY eMy CBOK UCKPEHHIO 61arofapHoOCTb.

MHOTOJIETHAS NMJIEHKA STABILEN®-PEQJIEKT

OCHOBHOE CBOWCTBO [@HHOI MAEHKW — BLICOKOE OTPAXEHWEe U pacCemBaHWe COSHEYHOro
ceeta. 061acT NPUMEHEHNS ATOW NNEHKU:

- [IONONHUTENbHOE YKPLITME TEMAWUL, U TEMAUYEK B I0XHbLIX pailoHax Poccum B netHue
MeCSLbl AN 3aLUUThI B HUX OT NEPErpeBoB OBOLLHbIX, LBETOYHbIX U APYrUX KYNbTyp;

- YKOPEHEHME 3eNeHbIX YEpPEeHKOB As Pa3MHOXEHMS YEPHOW W KPACHOW CMOPOAMHBI,
KPbXOBHMKA, BEreTaTMBHbIX NOABOEB ANS KAPNMUKOBLIX NAOAOBLIX AEPEBLEB, XMes, P03 U
LPYruX LBETOYHbIX M JEKOPATUBHBIX PACTEHUN;

- BPEMEHHOE YKPbITUE MOCEBOB KYNbTYP C MENKMMU CEMeHaMu (Cenbaepeii, MOPKOBb U
Op.) NS NONy4YeHUs PYXHbIX BCXOLOB;

- B CTPOMTENbCTBE Ha CaflOBOM Y4acTke W faue, rae TpebyeTcs BLICOKOE OTPaxXeHWe CBETA WM
cnaboe COMHEYHOE HarpeBaHWe CTPOEHMIA — KPbILLM U CTEHbI CapaeB, BepaHf, JIETHIX rapaxei;

- B Ka4yecTBe CBETOOTPAXAIOWMX ISKPAHOB B TEMAWLAX UM TEMIUYKax, a Takxe npu
BbIPALUMBAHMM paccadbl Ha OKHAX; B ObITY [ANS CO3[aHUs PacCesHHOro, KOMQOPTHOro Ang
rna3 0CBELLEeHUs; ANS MOKPLITUS NPUTSHAOLLMX TEHTOB, AYLIEBLIX KAOWH U T.A.

[laHHag CBETOOTPAXaloLas MieHKa W3roTaBnMBaETCs TONWMHON 120 MUKPOH U LWIMPUHON
pykoBa 1.5 M ( wwupuHa pa3BepHyTOro nonoTHa 3 M), aTMOCGEPOCTONKOCTb ee npu
KPYrnorogM4yHOM MCMONb30BaHMM HA OTKPLITOM BO3ayxe coctasngeT 7-10 ner.



MYJIbYUPYIOLLAS MJIEHKA STABILEN®

Heobx0aMMOCTb NpUAAHWS MONMMEPHONA NEHKe AN MYAbYMPOBAHMS MOYBbI CBOMCTBA
He nponyckaTb cBeT Obina obHapyxeva ewé B 1937 r. H. U. Makapesckum B A®U, korpa
npo3payHasi nneHka Oblna NPUMEHeHa B KauyeCTBE MyJbu, BbI3BAB OYiiHbIA POCT nop Heii
COPHAIKOB, KOTOPbIE Pa3BUIUCL CUJbHEE, YeM KYNbTYpHble pacTexus. Torga xe um Obina
M3roTOBNIEHA YepHas auUEeTUILENoN03Has MiueHka M MoKa3aHo, YTO NOA, HEl COPHSIKM He
pacTyT, a B NPOPe3six Ha 3TO MIEHKE MHTEHCUBHO Pa3BMBAIOTCS KYNbTYPHbIE PACTEHMUS.

Mou wuccnenoBaHus JONOAHWMAM, 4TO OOMbLIOE BAMSIHWE HA YHUYTOXEHWE COPHSIKOB
0Ka3blBaeT He TONbKO OTCYTCTBME CBETA MOJ, YEPHOIA MNEHKOI, HO U BbICOKAs TeMneparypa
eé HarpeBaHusi. [1pn CONPUKOCHOBEHWU C CWUIbHO HArpETON CONHEYHbIMU Jly4amn YEpHOW
MNEHKOI U3HYTPU COPHAKM MOJ Heil oXurarTcs u normbatoT. Ho BO3HMKAET 3aKOHOMEPHBIi
BOMPOC, He BbI3bIBAET /I COMPUKOCHOBEHUE CBEPXY C HArpeTol YEPHOMN MAEHKOW OXOroB Y
NUCTbEB, N0A0B W APYrMUX OPraHoB BbipALLMBAEMBIX KYAbTYPHbIX PacTeHnii? bonbluoe yncno
HabMIoAEHNI B Pa3HbIX KNMMATUYECKMX pPaiioHax nokasano, 4To Takue NOBPEXAEHUS PaCTEHUIA
Ha YEPHON MynbuMpyioLLleil NneHke ObIBAIOT M B PAAe CAy4aeB HOCST MACCOBbIA XapakTep.
0co6€eHHO CTPaaaloT OT BLICOKOM TeMNepaTypbl Ha Myfibye M3 YEPHOI NEHKU 9roabl CaaoBon
3EeMNSHNKM, KOTOPLIE ‘’packucaloT’’ BO BPEMS CO3PEBaHUS; MOBPEXAAIOTCSH Takxe KPYMHbe
NINCTbS ThIKBEHHBIX KYIbTYP (pUC. 17. ) 1 Apyrux pacTeHuii.

MoaTomy nepBoe, Ha 4TO Heobxoaumo ObiNo HaNpPaBUTbL YCUAMS Npu Pa3paboTke Mybym-
pYIOLLEN MNEHKU ANg CEeNbCKOro XO03siACTBA, 3TO TO, Y4TOObI NJEHKA He B TaKoil CTeneHu
HarpeBanacb COJIHEYHLIMW JyyamW, Kak 4epHas. BTopoe, He MeHee BaxHoe, uYT0OblI OT
MY/IbYMPYIOLLEN MEHKN CHWU3Y K paCTEHUsIM OTpaxancs 6bl CBET B 6ONbLUE CTENEHM, YEM OT
yepHoiinneHkn. MHoto co3paHa nneHka Stabilen®-mynby, Henpo3payHasi AN CBETaNC BbICOKUM
OTPaXeHUEM COJTHEYHbIX JIyyeit, nocTurarowmm 65-70 %. CopHsKM NoA 3TOI NNEHKOI He PacTyT,
. HO OHa He BbI3bIBAET
TENN0BbIX MOBPEXAEHNI
NNCTbEB W APYIUX HaCTeil
KYNbTYPHbIX ~ pacTeHui,
conpukacaiomxcs ¢ eé
NOBEPXHOCTBIO.

Ewe opHo nonesHoe
CBOMCTBO npucyLie
Hallen  MynbYMpYIoLLEn

MNeHke, Kak
Q M3rOTOBNIEHHON 3



NONN3ATUNEHA, - OHA NPOHMLAeMas s KUCNOPOAaA M YrIeKUCOoro rasa Bo3ayxa B pesynbrare
onddy3nu Monekyn aTux rasoB 4yepes Heé. [locnegHee CBOMCTBO MNIEHKM 0O3HAYaET, YTO
KOpHEeBasi CUCTeMA pacTeHwWii nop, nineHkoii Stabilen®-mynby nonyyaet KUCNOPOL U OTBOAUT
YIAEKNUCAbIA ra3, OHa “’Ablwat’’ , KyNbTypHbIE PACTEHWS XOPOLLO PacTyT U MIOAOHOCAT.

BausHue nneHoyHoM MYJIb4YU HA TeMnepaTtypy noyBbl B peruoHax

Poccum B neTHuit nepuop,

B pesynbrare npoBeaeHHbIX MHOK MHOTOYUCIEHHbIX HATYPHBIX MCMbITaHWA  NneHkn Stabilen®-
MYy/bY B PasfNnNyHbIX KIMMATMYeCKuXx pernoHax Poccum m COBMECTHO C KaHAWMAATOM TEXHMYECKMX
Hayk A. . Tonax co3maHa KOMMbIOTEPHAs nporpamma s onpefeneHus no MHOrONeTHUM
METEOPONIOTMYECKAM  AaHHbIM CTENEHW  BAWSHMS 9TOW NAEHKM HA Temnepartypy MouBbl.
['eorpacduyeckue WmpoThl KINMMATUYECKUX PEFMOHOB W NMYHKTbI, B KOTOPbIX MHOKO NPOBOAMAUCH B
pasHble rofbl UCCNea0BaHNs MO BAUSHMIO YKa3aHHON MYNbYMPYIOLLEN MAEHKM HA TEMNepaTypHbIii
PEXMM NOYBbI, ONPEAENSIOLLMIA YPOXAAHOCTb CENbCKOXO3SMCTBEHHbIX KyNbTYP, CEAyIoLme:

- 60° c. ., JleHuHrpaackas obnactb — noc. MeHbkoBo, JInBeHcKas;

- 600 7, MarapaHckas obnactb — noc.TasioH;

- 55° 7, MockoBckas 06/1aCTb — noc.CobakuHo;

- 983° " Camapckas 0611acTh — OnbITHas CTaHUMs Caf0BOACTBA;
- 46° 7 XabapoBckuii kpait — M4yenoxo3ancTeo ’ bupckoe’’;
- 43°" YeueHckaa pecnybnmka — CTaHuua YepBnéHHas.

Mo AaHHBIM METEOCTAHLWIA, PACrONOXEHHbIX BONM3M OT yKasaHHbIX NYHKTOB, MO MecALam
BereTauuu pacTeHuit Temnepatypa nousbl °C Ha rnyGuHe 20 CM, 4TO  COOTBETCTBYET
NPEMMYLLLECTBEHHOMY PACMONOXEHNIO UX KOPHEBLIX CUCTEM, CeayioLas:

anpenb  Maif UOHb utonb aBrycT  CeHTs6pb
MarapaHckas 06n. 7.0 2.6 8.1 13.9 14.5 9.0
XabapoBckuii kpait 15 8.0 15.2 20.6 20.1 15.1
JleHnHrp. obnacTb 8.8 7.3 13.3 17.1 15.4 104
MockoB.0bnacTb 45 9.7 14.8 17.8 16.5 11.1
Camapck. 06nacTb 6.2 12.1 18.6 22.1 20.5 14.7

YeueHckas pecnybnuka 11.5 17.2 22.0 25.5 25.8 21.4



YJJ,OBJ'IGTBODVITeﬂbHaFI TeMmnepatypa no4sbl Angd nNpopacTtaHUa CeMAH W POCTa KOPHEBbIX
CUCTEM HEKOTOPbIX OBOLLHbLIX KYJIbTYD, KapTOCI)eﬂ‘r'I, NnoaoBbIX AepeBbeB U BUHOIpaaa TakoBa,
(O

14-16 xonopocToiikue: nyK, WNWHAT, CeNbaepen, neTpyluka, kanycta 6enokoyaHHas 1
LiBeTHas;

18-22 cpepHecToiikne: cBekna, MOPKOBb, CeNbEPEN, PeAnC, FOPoX, canat, KapTodens,
caf0Bas 3eMISHNKA, CMOPOAMHA, KPbDKOBHUK, S0/I0HS, BULLHS, CNBA, MPYLLA;

24-26 TennonioOuBbIe: Orypubl, TOMaThl, nepew, ¢paconb, ThikBa, YepellHs, abpukoc,
nepcuK, BUHOMPag.

CpaBHeHne ¢akTMyeckon TemnepaTtypbl MO4YBLI C TPeOyemoil Ans pasiuyHbIX KynbTyp
MoKa3blBaeT, YTO HeoOX0AMMO MOBLILLIEHWE TeMnepaTypbl NoYBbl B MaragaHckon 06nactu
B TEYEHME BCEX NETHUX MECALEB NI XONOLOCTOWKMX U YACTUYHO CPEAHECTOMKNX PACTEHWMIA.
B XabapoBckom kpae, B JIEHMHrpafackoii M yactTuyHo B MockoBckoi obnactu  Tpebyercs
NOBbILLIEHWE TEMNEPATYPbI NOYBLI B BECEHHEE M OCEHHEEe BPEMS! A1 CPEAHMX MO TENNIOCTONKOCTY
KynbTyp; KpOME& TOro, B 3TWUX paiioHax HeoOXOAMMO NOBbILIEHWE TEMNepaTypbl  MOYBbI
NneToM Ans Tennontobusbix pacTeHwii. B 1oXHbIX paiioHax Poccuu neToMm noyea JOCTATOYHO
nporpeBaeTca ans TennomobuBbIX KyNbTyp, HO BCTaeT npobaema no obecneyeHnto pacTeHuii
Bnaroii. [lns pewweHns nocneaHen HeManoBaXHOE 3HAYEHWe MMEET NNEHOYHas Mysbya, YTo
OyneT HarngaHO NokasaHo NPW AanbHeRWeM U3N0XEHUN,

PaccMoTpuM, kak M3MeHsieTcs Temnepatypa noyBbl Ha rnybuHe 20 CM NOA BAWSHUEM
paccTuia Ha eé NoBepXHOCTM nneHkn Stabilen®-mynby No mecqauam BereTauymn B ykadaHHbIX
BblLLE reorpaduyeckmx paitoHax ( pacyeT NnpOU3BeAEH C MCMOb30BAHNEM HALLEe KOMMbIOTEPHOA
nporpammel), °C:

anpenb  Mai WIOHb WoNb aBryCT  CeHTA0pb
MarapaHckas oon. 0 9 15 20 18 13
JleHuHrp. obnactb 5 15 22 24 20 14
MockoBckas 6. 7 16 22 25 19 15
Camapckas 0671. 9 19 25 27 23 16
XabapoBckuii kpait 10 18 24 31 30 19
YeueHckad pecnybnmka 17 23 29 32 30 22

Ecnu cpaBHUTL NMpuBEAEHHblE [aHHbIe NO TemnepaTtype nousbl Ha rnybuHe 20 cm ¢
YKa3aHHOW Bbllle TEMNepaTypoil OTKPLITOW MOYBbLI, TO CTAHET OYEBUAHLIM MONOXMTENbHOE
BAMSIHUE PACCMATPUBAEMON MYNbYUPYIOLLENA MAEHKM HA NOBLILEHME TeMnepaTypbl MoyBbl
0COOEHHO B OTBETCTBEHHbII BECEHHMIA NEPUOL.



B netHee Bpems, B CBS3M C NepecbiXaHWem, NOBEPXHOCTb OTKPLITOM MOYBLI HArPEBAETCS [0
Temnepartypbl, Bbi3biBAIOLLEN TENNOBLIE NOBPEXAEHUS BCXO0B Y MONOAbIX pacTeHunii. Mynbya
13 cepebpMCTON MEHKM CnocobHa 3aLWMTUTL KYNbTYPHbIE PACTEHWUS OT TAaKMX MOBPEXAEHWIA.
Ilns noaTBEPXAEHMS CKA3aHHOTO HMUXE MpUBEdEHa MaKCMMabHas TemnepaTtypa OTKPbITOM
MOBEPXHOCTW MOYBbI, PErnCTpUpyemasl Ha MeTeocTaHumsx ( B YACIUTENe), U pacyeTHas
Temnepatypa noBepxHOCTM NOYBbI N0, MyNib4ei U3 nneHku Stabilen®-Mynby ( B 3HamMeHaTene),
°C; NYHKTbI Te X€, YTO W BbllLE:

WOHb WI0Nb aBryct

MarapgaHckas 061 46/25 49/28 48/24
JleHuHrp. obnactb 48/27 51/30 50/25
MockoBckas 0671 50/28 52/30 50/26
Camapckas 0611 63/31 65/33 59/32
XabapoBckuii kpait 55/34 61/35 55/34
YeueHckas pecnybnuka 66/35 68/36 55/35

M3 npeacTaBneHHbIX AaHHbIX CNeAyeT, 4To Temnepatypa MOBEPXHOCTU MOYBbI B NETHWMI
nepuoz A0CTUraeT noBpexaaoLwx Beanyut ( o1 50 °C 1 BbllLE) Ha BCEX UCCNEAYEMbIX LIMPOTaX,
3a uckmoyeHnem Maragana. llof Hawei Mynby-niaeHKoi Temnepatypa NoBEPXHOCTU NOYBbI
[aXe B CaMblX I0XHbIX paioHax netom coctaBnsgeT 34-36 °C, yTo bnaronpusTHo AeNCTBYET Ha
BCXO[bl M MONOJbIE YACTW PACTEHU, 3ALLMLLAS UX OT TEMOBLIX COHEYHbIX OXOr0B.

BangHne nAeHOYHOW MyNbYM HA TemmnepaTrypy MouYBbl B 3UMHUM
nepuop,

lneHo4yHas mynbya Stabilen® npenoxpaHaeT Takxe KOPHEBYIO CUCTEMY NOAOBLIX U ArOAHBIX
KynbTYp OT NOBPEXAEHNI MOPO3aMK B X0N0AHbIN neprop, rofa. COOTBETCTBYIOLLME UCCNEA0BAHMS
nposeaeHbl Hamu B AOW B 1961-1976 r.r. (FaTumHcKkMit paitoH JleHUHrpaackoii obnacTu).
3almTta 0T MOPO30B JOCTMraeTCs TeM, YTO 3a CYET 0OPa30BaHNS U3MOPO3N Ha MAEHKE U3HYTPU
B BU[IE PbIXJIOr0 MHES, MPOMCXOAUT TENNOU30ALMS NOYBbI, KAK B C/ly4ae CHera.

3aperucTpmpoBaHbl Hambonee onacHble Ans MAOAOBLIX W AFOAHLIX KyNbTyp MOPO3bl B

MoYyBe B Hayane 3uMbl NpK OTCYTCTBUM CHera. Tak, B Hosibpe 1964 u 1966 ropoB 6e3 cHera
Temneparypa B No4Be Ha raybuHe 5 CM COOTBETCTBEHHO Obina paBHa — 9.1 m —9.8 °C, ut0
0MacHO AN KOpHen cafoBoii 3eMASHUKA W NA0A0BbLIX AEPEBLEB; NOL MAEHOYHOW MyIbYen B
370 Xe BpemMs Temnepatypa 6bina —5.8 u —5.3 °C, nerko nepeHocumas KOPHEBOW CMCTEMON
yKa3aHHbIX KyNbTyp.



aneMbI MNJeHO4YHOro MyJjsib4iMpoBaHus NO4YBbl Ha CaAOBOM y4yacTke

[psAbl, Banbl U APYre UCKYCCTBEHHbIE BO3BbILIEHWS MOYBbI 1S BbIPALLMBAHMS OBOLLHBIX,
ArOAHbIX KYNbTYp M NNOAOBbIX AEPEBbEB ABASIOTCS BAXHBIM arpOTEXHUYECKUM MPUEMOM.
Ha npuycanebHbix 1 CafoBblx y4acTkax rpsgsl W Bafbl CO3AAIOTCS BPYYHYIO NEPEKONKOA K
HaCbINKOIA MOYBbI M3 pa3beMHbix 6opo3a. B pesynbrate B 1.5-2 pasa yBenuumMBaeTcs cnoi
MN0AOPOLHOI NOYBbI.

OpHako B neTHee BPeEMs HA CO3[AHHLIX MMKPOBO3BBILIEHUSIX MOYBA B CUNIbHON CTENEHU
nepecLixaeT, pacTeHus CTPafLalT OT HedocTatka Bnaru. JIMKBMAMPOBATb  yKa3aHHbIV
HeJ0CTaToK rpsif W BanoB CNoCOOHO MIEHOYHOE MYy/bYMPOBAHME.

Kasanocb Obl, YTO MOAM3TUNEHOBas MEHKA, Kak COBEPLUEHHO BArOHENPOHWULAEMbI
mMaTepuan, UCnonb3yemblii B KayecTBe MylbyM Ha rpspax, AoxHa Obina Obl NONHOCTBIO
3aLMTMTb MOYBY Ha HUX OT UcnapeHust Bnaru. Tak 6bi10 Obl, ecnn Gbl HA rpsaax OTCYTCTBOBANN
pacTeHusi. Hanuume xe Ha rpsgax pacTeHWid, BO-NepBblX, BeAET K MOAENKe OTBEpCTUN B
NeHKe ANs UX Nocajiky1, Yepesa KoTopble Hem3bexeH BbIXOA NapoB BOAbI HAPYXY ; BO-BTOPbIX,
pacTeHusl, 06pa3Ho roBopsi, kak GUTUAKM, MOTNOWAIOT BOAY M3 MOYBLI FPSA M NPOBOAST €€ K
JIMCTbSM, TLle OHA WUCMapsieTcs B OKPYXaloweM Bo3ayxe. YTo kacaetcs ynaoTHEHNUS MOYBbI
noz, BNAMSHUEM [OXAS U NOANBA, TO OHO NOA MIEHOYHON MyNbYel NPAKTUYECKN OTCYTCTBYET —
yaapbl kanefb W CTPYii XOPOLLO racsaTcs NAeHKOW.

MneHoyHas Mynbya Ha rpsfax AOMXHA yKNaabiBaTbes Tak, 4ToObl OHA Bbina *'NoBYLIKONA"’
JNg BOAbI OT OCAafKOB M MONMBOB. TOraa pacTeHus [al0T BbICOKME ypOXau Ha MAEHOYHOW
Mynbye. Onuwem Haw MeTon,.

HayHem 3HaKOMCTBO C MAEHOYHBIM MYNbYMPOBAHWEM Y3KUX FPSA NOA OBOLM M CaLOBYIO
3eMNIaHUKY. [lng 3T0ro BECHO MOCNE 0TTanBaHUs NOYBbI, HANPUMED, Ha NJIOLWAAKY WUPUHOIA 1
W ANVHOIA 5-6 M, BHOCATCS MMHEPaNbHble 1 OpraHMyeckue ynobpeHns 1 OHa nepekansiBaeTcs.
Bokpyr nepekonaHHoOro yyactka ewe Ha wiupuHy 20 cM u rnybuHy 5-10 cM BbIHUMAETCS NoyBa
M PABHOMEPHO YKNA[bIBAETCS HA BCKOMAHHbIA y4acToK. [ocne pbixNeHus W BbIPaBHUBAHMS
MOYBbI MOAYYAIOT TPy, NPUFOLHYI0 AAS MAEHOYHOTO MYNbYMPOBAHMS;  OKOHYATENbHbIiA
pasmep eé — wupuHa B ocHoBaHum 1.2, Beicota 0.25, WwmpnHA BEpPXHEW rOPU30HTANbHOI
yactu rpaasl 0.9 m.

CoOCTBEHHO, C O[HOW TPsAAbl 9 HAYMHAN NNEHOYHOE MYNbYMPOBAHME HAa CBOWX 6-Tw
COTKax M COBETYIO NOCTYNUTb TakXe TeM, KTO 3aMHTEPECOBAICS JaHHLIM CNOCOOOM BEAEHUEM
npuycaaebHoro 1 Ja4Horo xo3siAcTea. Mo npoLecTBun 5-7 NeT s nepeBen BCIo CBOKO CBOBOAHYIO
OT MOCTPOEK MOYBY B rpsifibl C NMAEHOYHBIM MYNbYMPOBAHUEM U 32 NOCHELHME 25 NET Takum
00pa3oM  BbipaluBalo BCe KYNbTypbl: OBOWM, kapTodenb, CafloByl0 3eMASIHUKY, ArofHbe
KYCTapHUKM W NN0L0BbIE AepeBbs. PyuHOli TPy, No yXo4y 3a MOYBOA NPAKTUYECKM OTCYTCTBYET.



Hukakoro ypyauus pgBuratenen ot
MEXaHW4YecKoro  CKallMBaHWS  TPaBbl,
BCMALLKX MOYBbI W 3anaxa OeH3WHOBOIA
rapy Ha yyacTke Her.

lMneHka Stabilen®-mynby
Bbinyckaetcs TonwmHon 100 MUKPOH (
0.1 MM) 1 pyKaBoM, TO €CTb CNIOXEHHbIM
BABOE MONIOTHOM  MJIEHKM obuweit
wupuHon 180 cm. lpu paspeske no
PYKaBHbIM  CKNajkam C [BYX CTOPOH
MoNyyaeTcs 2 OAMHAPHBIX  MONOTHA
wupuHon  kaxgoe no 90 cm. Owu
= TO W MCNONb3YIOTCS ANS MAEHOYHOro
| My/bYMPOBAHKS NMOYBbI HA rpsfiaXx.

: : : Y3kue rpsabl (LMPUHOW MO BEpXy
@ 90 , no Hu3y 120, BLICOTON 25 CM),
000000000 6;0 OO0O0O0O npefgHa3HayeHbl A BblpallMBaHUS
% K] OBOLLHbIX KY/IbTYP M Cafi0BOI 3eMASHUKN
©0000 18 Uvpokue rpaasl ( no Bepxy 160,
no Hugy 200 cM ) ucnonb3yloTca ang

BbIpALLMBAHMS ATOAHbIX KYCTAPHUKOB U MJIOOBbIX 1EPEBLEB.

M3noxeHne nocneaoBaTenbHOCTY BbINOAHEHNUS NPMEMOB MO 3aKPEMNEHUIO MYNIbYMPYIOLLEN
MNEHKU Ha rpsgax, NOMUMO NOAPOOGHOr0 OMMCAHWUS MX, WANKOCTPUPYETCS POTOCHUMKaMU
C HaTypbl U pucyHkamu. Yknagka nneHku Stabilen®-Mynby Ha y3Kux rpsgax nojg OBOLLHbE,
SIrOAHbIE W LBETOYHbIE KYAbTYPbl COCTOMT U3 CReaytoLmx 9Tanos.

.

Mepebiii aTan. C neBoii CTOpoHLI CHUMKA ( puc. 18) nokasaHa Hala MyfbuMpyloLLas nieHka
wupwuHoit nonotHa 90 cM, npefHasHAYeHHas s 3aKpbiTMs ( MylbYMPOBaHWS) O0TKOCA NEBON
CTOPOHbI paccmatpueaeMoit rpsasl. OfHa CTOPOHa NAEHKM 3akpensieHa B 60po3ae cocenHei
rpsabl ( MynbYMpOBaHME MOCNEAHEN 3aKOHYEHO W B OOPO3[Ee HA Y3KOW MiEHKE LUMPUHON
45 cM  HacbinaHbl onunku). Ecnu ¢ neBoit CTOPOHbI HET COCEAHENR rpsabl C MAEHOYHbIM
MY/NbY4UPOBAHNEM, TO CMyCKaIoLLaacs € 0TKOCA MYNbYMPYIOLLAs NAEHKa 3aKpennsgercs
MONOTHOM Y3KOI NAEHKM WWNPUHOI 45 CM C HACbINMKOM Ha HEE  ONWAOK UNu Necka TONLLMHO
3-4 cm.

Janee, HaBepxy rpsagpl, OTCTynas ot eé kpas npumepHo 35-40 ¢M , NO WHYPY (Y HAc OH
CWHEro LiBeTa) NPOBOAAT B MOYBE KaHABKY LUMPUHON W rYOUHOIA 6 - 7 CM; BbIHYTas U3 KaHABKM
noysa cnerka yeBnaxHsercs. LLHyp nepectaBnsieTcs Ha ApYroi kpaii rpsagbl Ans nogenku



BTOPOIA KaHABKW CrpaBa.

Btopoii 3atan. CBoboAHbIN Kpaii
MYNbYMPYIOWLEN NNEHKN YKIIaAblBAeTCS
B KAHABKy; Ha TMJEHKY B KaHaBke
nomewlaeTcs NOArOTOBNEHHAs cnerka
yBNaXHEHHAs NMOYBA U BbIPABHUBAETCS
y3KOM COBKOM. (puc. 19).

3atem noyea B KaHaBke
3aBopaymBaeTcs  ‘'Ha  ceba’ B
MYNbYMPYIOLLYI0 NAeHKy, obpasyeTcs
BaAMK. ITOT BaNMK MepekaTbiBalOT B
[iBa MpuWema K 0TKOCY, W N0 X0A4y OH
3aBOPAYMBAETCS B MYJbYMPYIOLLYIO
nneHky B 1.5-2 pasa; Ha 310 yX0auT
OCTaBfleHHas paHee MyNbYyMpyioLas
nneska wupuHon 35-40 cm  (cMm.
nepebll  aTan). [lOYBEHHLIN BaNuK,

00€EpHYTBI MYNbYMPYIOLLEA MNEHKOW,
3aKpEennseT NeBbi 0TKOC rpaabl . YToObl OH Ha ckaTe rpsifbl He CMECTUACS, €70 BPEMEHHO
3aKpennsioT ‘'MArkuMu’’ rpysamu, Hanpumep, CbIpOW MOYBOI , 3aBSI3aHHOW B y37bl U3
no6bON NNEHKM MAKM MOYBOK B MNEHOYHbIX nakeTtax (puc. 20).

TpeTuii aTan COCTOWT B NOATOTOBKE K MJEHOYHOMY MYNbYUPOBAHMIO NPABOr0 0TKOCA
rpagbl. [Ong 3T0ro BAONbL HATAHYTOrO
WHYpa Ha npaBoii CTOPOHe rpsaabl (
puc 20), oTkanbiBaeTcs KaHaBka, M
L B Hee 3aKnaabiBaeTCs Kpail NieHKM
C npaBoro oTkoca rpagbl. [lanee Ha
MAEHKY B KaHaBKe YKIaAblBaeTcs
YBNAXHEHHas MN04Ba, BbIPABHMBAETCS

" 3aBOPAYNBAETCS B BaNNK
Mynbuupyloweit nnexkoii (Puc. 21).
YeTBepTbiti atan. Topubl rpsgbl
MYNIbYUPYIOTCS N0 TOW XE€ TEXHON0rum,
a C y4eToM HeboMbWwUx WX Pa3mMepos,
3TW onepauuum  He MpPeacTaBnsioT
3aTpynHeHuin. [lonyyYeHHble KOpPOTKKUe



BaNMKKU, OJIMHOIA okono 80 cM Kaxmbli,
NOMOJIHUTENbHO 3aKPennisioT Ha Toplax
rpsaabl AWNKOW NEHTOW, NPUKIIEEHHON C
[BYX CTOPOH K MNPOAONbHbLIM Banukam ,
Uaywmm BOONb rpsaasl ( puc.22  ,CKOTY
KpacHOro ueta).

MaTtoii aTan. BepxHas yactb rpapbl
3aKPbIBAETCS MONOTHOM  MYNbYMPYIOLLEN
nneHku wupuHoit 90 cm, u kpas ee no
nepuMeTpy NoAKNaabIBAIOTCS MO BanuKM.

B aToW nneHke npopes3alTcs OTBEPCTMA,
B KOTOpble BbICEBAKOTCS CEMeHa Wu
BbICAXMBAETCA paccaja.

Mynb4ympoBaHue SGrofHblX  KYCTapHMKOB
M NNOAOBbIX [EPEBbEB MNPOWU3BOAUTCH C
MCNOb30BAHNEM LIMPOKMX TPSIA, O YeEM
pacckaxem panee.

Kaxywwmecs TpygHOCTW npU  NEPBUYHOM
OCBOEHWW  MNIEHOYHOrO  MY/bYMPOBAHUS B
[nanbHeuLem 0CBOOOAST CafioBOA0B OT BOMLLLOTO '
KONM4YecTBa BbLINMBAEMOW BOAbl HA TPsabl B
TEYEHUN NIETA, MHOTOKPATHOTO PbIXJIEHUS MOYBbI

M 4acTbiX MPOMOMIOK COPHSIKOB.

Ha puc. ( 23 ) cTpenkamm nokasaHbl
MyTW NOCTYNJEHWUS BOAbI OT AOXAei U
MOMMBOB B MOYBY rpaf NOA MAEHOYHOIA
mynb4éil. Bca  Bopa, nonapawowwas
Ha BEPXHIOD MYNbYMPYIOWYIO MEHKY,
OTPaHNYEHHYI0 NPUXUMHBIMM
BanMKamm, MPOHWKAET B MOYBY rpsafbl
yepe3 MoOCajoyHble OTBEPCTUS B
NNeHKe AN PacCTEHUA U 4Yepes CTbiKU

MeXAy BanMkaMu U NOSOTHOM MAEHKK
Mo BCEN A/IMHE rpaabl U HA e€ 0TKOCax.
Kak Boma yxogut n3 60po3n mexay
rpsiaaMu, nokasaHo Ha puc. 24.

23
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ceeg

CapmoBop, [OMXKEH CMOTPETb, Kak
nocTtynaetT BOAA CBepXy B rpagy
nog  Mynbuyupylolwei nnexkon. Ecnm
obpasoBanuchk Gonblume GnOALA BOAbI,
Hal0 OTBEPHYTb NNEHKY W BbIPOBHSTb
MOA Hel NoyBy.

Tak kak no4yBa M KOpHEBas cucTema
pacTeHMA CO BCEX CTOPOH 3aKpbiTa
BNArOHENPOHMLLAEMON MNEHKON, AAHHbIN
€nocob  MynbYMpOBaHMS  NPEKPACHO
“NOBUT’’ NOXAEBYID U MONUBHYIO BOAY
“ OAHOBPEMEHHO NpefoxpaHseT eé oT
MCNapeHus, Npu YCNOBUM , 4YTO Nepeq
3aKPbITUEM MNIEHKOW rpsabl MoYBa Ha
Heii Oblna BLIPOBHEHA B FOPU30HTANbHON

MNOCKOCTM, @ pacTeHus Obin NOCaxeHbl B HeDONbLLME YrybneHns.

B cBS13n C TeM, YTO y OHONETHWX OBOLLHBIX KYJIbTYP U KapTodens pasHas nioLanb NUTaHus, T
JONMXHO ObITb M PA3HOE PACCTOSHME MEXAY OTBEPCTUSIMM B MIIEHKE 45 UX nocagku v nocesa. Co
BPEMEHEM KONIMYECTBO MONOTEH A1 PA3AMYHbIX KyNbTYP Y CAA0BOAA HAKAMIMBAETCS. 3AECh BAXHO
MOAYEPKHYTb, YTOK 3TUM MONIOTHAM HAZL0 OTHOCUTLCS DEPEXHO, OAHO M TOXE MOMOTHO MOXET CYXMUTb
MHOTOKpaTHO. Takum 00pa3oM, OHAXALI 3aMy/bYMpPOBaB rpsijy N0 NEPUMETPY M MEHSIt BEPXHUE
MOMOTHA, MOXHO KaXAblii FOf BbIPALLMBATL PA3NINYHLIE OBHONETHUE KYNbTYPbI HA OFHOM 1 TOM Xe
rpsiae. Yoobpexus BHOCATCS B NOOBMHHOI 036 MO CPABHEHMIO C OTKPLITOI MOYBOA: MUHEPASBHBIE —

‘ €XerofiHo, OpraHuyeckue — yepes S fer.
Moysa nepekanbiBaeTcs B Npeaenax rpsigpl

C BHECEHWEM OpraHMYeckux yaoBpeHuii
0CEHbIO MNM BECHOI 063 HapyleHus eé

B KoHdurypaumm.

Ha rpsgax nocne ybopku OBOLLHbIX
KynibTyp ¥ kaptodens  OCEHblo
NpUMEHsIeTCS 03[0POBUTENBHOE
BbIPAlLMBAHNE  O3UMBIX  PXWU UM
nweHmupl ( puc. 25), BeCHOW rpsaapl ¢
03WUMbIMU  371aKaMW, Clyxawumu Ans

| nocnepylowmx  KynbTyp  “’3eneHbim’’

ynoGpeHneM, nepekanbiBaiTcs.



LLnpokue rpaabl uan Banbl ANS BbipalMBaHUs NIOAOBLIX epPEBbEB

U 9rogHbIX KyCTapHUKOB

[Ins BblpawyBaHus 3TUX KyNbTYp NMPUMEHSIIOTCS Basbl, kak Obl CBOEHHbIE Y3KUE FPsifbl.
Mo Bepxy Bana paccTUNAOTCs 2 MONOTHA MYNbUYMPYIOLLEIA NIEHKM C NEPEKPbLITUEM OIHOTO
apyrum Ha 20 cm, obwas WwuprHa MynbunpoBaHus coctanseT 160 cum.

Ins nocagku caxeHua B MECTe CTbIKOBKM BEPXHMX MYNbUYMPYIOLLMX MONOTEH MNEHKU
NPOW3BOANTCS UX CBOPAYMBaHMe OT LIEHTPa K 0TkocaM Basia. Mo LeHTPY Bajia BbICAXMBAETCS
CaXeHel , U C I0XHOW CTOPOHbI yCTaHaBnMBaeTcsl k Hemy onopa. OHa npeacTasnsiet coboit
noOeNeHHbIi LWTaKeTHUK ceveHnem 2.5x5 cM; mocne 3akpenneHns B noyse Ha rnybute 0,5
BbICOTa OMOPbI CTaHOBMTLCS 1-1.5 M ( AnnHa ctaHaapTHOro wrakeTHuka 1.5 1 2.0 m) ( puc. 26).
Mocne nocaaku caxeHua MynbumpyioLias
nneHka ¢ npopessMu Ang wrambuka u
€ro Onopbl BO3BPALLAETCS HA MPEXHee
mecto. Bo Bcex cnyyasx npumeHeHus
Ha MHOTOIETHUX [IPEBECHbIX PACTEHUSX
W SrofHbIX KYCTapHMKax ABYX BEPXHUX
COCTbIKOBAHHbIX NONIOTEH MY/IbYMPYIOLLEN
MNEeHKU, OHM YKNA[bIBAKOTC CO CKATOM
K LeHTpanbHOii OCM  Banoe, Toraa
K X5 NoHWXeHne B LeHTpe OyaeT Haubonee

MONHO YNaBnMBaTb BOAY OT OCAjKOB M

cooa
“cocllloccaase

/'hl \

& NnoJINBOB.

MneHoyHasd MyJib4a U NJIOTHOCTb MNOY4YBbI

Mopn, NNeHOYHOI My/bYeil He NPOBOAMTCS MexaHuyeckas 06paboTka NoyBbl, TEM He MeHee
noyBa AJINTENbHOE BPEMS COXPAHSET PbIXJI0€e CTPYKTYPHOE COCTOSHWE. Kpome TOro, nieHoYHas
MyJ/ibYa npensiTcTByeT 06pa3oBaHuio Tak Ha3biBaEMOIi KOPKH HA NMOYBE NOCE OXAEN 1 NONMBOB.
MHoI0 onpegensanacb MIOTHOCTb MOYBbI NOCE ABYXTOANYHOTO HEMPEPLIBHOrO MCMO/b30BaHMS
MJIEHOYHOW MYNbYM HA CAL0BOW 3EMISHUKE B CPABHEHWM C KOHTPOJIbHBIM BapuUaHTOM, rae
noysa nepuoamyeckn obpabatbiBanack. McnbitaHus nokasanu, YTo Yepes 4 rofa NNOTHOCTb
noysbl Ha rnybuHe 10 u 20 cM NoA NAEHOYHOI MyNbyell Okasanacb TakoW Xe, Kak U npu
€XeroJHoi nepekonke W NETHEMY PbIXNEHUIO OTKPBITON NOYBkLI, 1 cocTaBuna 1.1-1.3 r/cm?.



KynbTypooGopot LR

Ha capoBbix yyacTkax fonxHa cobniogatbes E
0YEPEefHOCTb BbIpALUMBAHMS TEX WM  WHbIX ;}":'
KynbTyp. Hanpumep, Henb3s BbipawmBath Apyr ‘
33 [PYroM Ky/ibTypbl, KOTOPLIE UMEIOT OJHUX U |
TEX Xe BpeauTeneit uam GonesHu: cafoByto /
3eMNgHUKY nocne kaptodens, noBPeXAEeHHOro
HemaTonoii, W HaobopoT, BblpaLLMBaTh
kapTodenb nocne CagoBOM 3EMNSHUKM C
HEMaTo0i.

Ha wmoem cagoBom yyactke 00ueit
nnowazabto 6 coToK B KyIbTypoo60opoT BoseyeHo 10 rpsa no 5 M> nonesHoii niowaam kaxanas.
MpumeHseTcs kapauHanbHbIA CNOCODO NOArOTOBKW Ipsif, AN MHOTONETHEr0 UCMOMb30BaHMS
Ha HUX nneHkn Stabilen®-mynby. Ing 3T0ro NOYBY HA MOMHBIA WTBIK 1ONATHI NEPEBANNBAIOT
Ha TpOMbl, MAaylWwMe BAOAb N0 00e CTOPOHLI OT FPsiAbl, U HAMONHAKT TPSAY OPraHukoii ¢
BHECEHMEM MUHEpPaNbHbIX Y00pEeHNiA; rpsay BOCCTaHaBAMUBAIOT. ITOT NPUEM OCYLLECTBASETCS
Ha rpsaAax kak BHayane 0CBOEHMS yyacTka , Tak U Jasnee C 04epeSHOCTbIO B S NeT ( nocnegHee
WANIOCTPUPOBAHO Ha puc. 27 ).

Ha ynobpeHHOiA 1 NoAroTOBAEHHON TakuM 06pa3oM rpsfe Ha CNeayioLnii rof, XenaTenbHo
BblpaLLMBaTh kapTodenb ( BEPXHIOW NIEHKY M3 3anacHuka noadupatoT ¢ OTBEPCTUSMU st
aToil KynbTyphbl ). KapTodenb 06pa3yeT MOLHYIO KOPHEBYIO CUCTEMY, M MO3TOMY NpM BLIKONKE
KyOHen 0CeHbI0 [IOMONHUTENBHO paspbixngeTcs noysa ( puc. 28, a,b).

Mocne kapTodens BbIPALLMBAIOTCS 3€MIEHHbIE KYIbTYPbl — Canart, WhuHat, peanc (puc. 29)
W op. ATV KyNbTYpbl PaHO 3aKaHYMBAIOT BEreTaumio, U yXe B aBrycte 0CB060XAAI0TCA rpsifbl,

KOTOpble 3aHUMAIOT PacCafoil CafoBoii 3EMASHUKN.




PaHO BbICaxeHHas paccaga [aeT XOpOWWi
ypoXai qrog yxe B CNefyloLeM rofy v, 4todbl
He HakamiMBaTb OMAaCHbIX BpeauTenei, 3ra '
KynbTypa C MJIOAOHOLWIEHNEM BbIPALLMBAETCS
TONbKO 0fuH rog. ( puc. 30 )

Jlanee pekomeHayemas nOCNENOBATENbHOCT %
BbIPaLLVMBaHMs OAHONETHUX KYNbTYP: KanycTa (puc.
31 ) - Ha rpspax ¢ NNEHOYHbIM MYNbYMPOBAHUEM
NErko  3aKpennsaTb HETKaHbId MaTepuan ns
3aLUMTbI PACTEHUIA OT NYCUHEL,, MOPKOBb ( puc.
32); 03UMbIi1 YecHOK (puc. 33).

Takum 06pasom, Kpyr BbpalLMBAEMbIX KYNbTYp 3aMKHYICS: kapTodenb — 3eeHHble-
cafoBas 3eMNsSHUKA - KanycTa — KOpHennofbl. B pesynbTate Takoro KynbTypoobopoTta B
CW/IbHOM CTENEHN NOBPEX/aioLLas CafioByIo 3eMAHMKY 1 KapTodenb HemaTofa 610KMpoBaHa
BbIpALLMBAHMEM KYTIbTYpP, KOTOPbIE NPENSTCTBYET €€ pa3MHOXEHMUIO.
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SAKJTIOMEHUE

Moii MHOrONIETHWIA ONbIT UCCNEA0BAHNS MIEHOYHOTO MYyJNib4NPOBaHUSA MOYBbI B PA3JINYHbLIX

KnumaTtuyeckux paiioHax 6uiBwero Col03a, a Takxe HEMOCPEACTBEHHOE NPUMEHEHME ero Ha
CBOEM Ca[l0BOM y4aCTKe Mnokasanu:

- nneHka Stabilen®-mynbY SBASETCS B HACTOSILLEE BPEMS HAY4YHO 0O0CHOBAHHLIM MIEHOYHBIM
marepuanom Ans Myb4MpoBaHNUS NOYBbI MO PA3ANYHbIE KYNbTYPbI U CYLLECTBEHHO MOBbLILLIAET
YPOXaHOCTb PACTEHWI KaK B OTKPBITOM, TaK W B 3ALUMILEHHOM [PYHTE;

- yKa3aHHas MeHka 9BNgeTC MHOroNeTHeN, NPUMeHeHNe eé 3KOHOMUYECKU BbIrOAHO;

- ¢ e nomolwplo obneryaeTcs TPyL Ha CafoBbiX U npuycafebHbIX yyacTkax UaM avax:
yenoek 0OoNblUE OTALIXAET, YeM TPYAUTCS; NO-MOEMY, K 3TOMY CTPEMUTCS OOMbLUMHCTBO
Cafl0BOZ0B 1 [JA4HMKOB, B TOM YUCIIE M aBTOP HACTOALLEN KHUTK.
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