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®OTOCUHTETUYECKASA NPOAYKTUBHOCTbL NOCEBOB
O3MMOU PXU B NOJNIECBLE YKPAUHDbI B YCINNOBUAX
M3MEHEHUA KITUMATA

KocTiokeBuy TatbsiHa KOHCTaHTUHOBHA
KaHA. reorp. HayK, aCCUCTEHT kadheapbl arpOMETEOPONIONMU 1 arpo3konorum
Odecckuli 20cydapcmeeHHbIll 3Kkono2udeckuli yHusepcumem

YKPAWHA

CerogHss npobriemam W3MEHEHUS KNuMaTa YAENseTCs 3HauuTenbHoe
BHUMaHUeE - U3MeHeHus 1 konebaHuA TemnepaTypbl BO3gyxa, KONU4ecTBO 0CaaKoB
N [pyrve MeTeoponorMyeckue SBMEHUA 3HAYUTENbHO BMUSIOT HA XM3Hb U
[OeATeNbHOCTb NIoAeN (Cenbckoe XO3SANCTBO, TPaHCMOPT, 3HepreTuky u Aap.).
OueBMAHO, YTO M3MEHEHUS KMMaTa NPOUCXOANNM NOCTOAHHO, HO COBPEMEHHbIe
M3MEHEHNS1  XapaKTEPU3YIOTCS  BbICOKOW CKOPOCTbIO W NOBTOPSEMOCTbHIO
HebnaronpuATHLIX METEOPONOTNYECKMX NPOLIECCOB, COOTBETCTBEHHO, TPEBYIOT KaK
NOCTOAHHOIO MOHUTOPUHTa, TaK U NPOrHO3UPOBaHUA OyAyLUMX U3MEHEHUA.

FnoGanbHble KNMmMaTuyeckue MoAenu ABNAIOTCA OCHOBHLIMA MHCTPYMEHTaMU,
MCMonb3yeMbiMU ANA NMPOEKTUPOBAHWUSA MNPOAOCIIKUTENBHOCTM U MHTEHCUBHOCTH
M3MeHeHun knumata B Oyaywem. [pu 3TOM, WCNOMb3YIOTCA KNUMaTUYeckue
MOAENWN pa3HbiX YPOBHEW CMOXHOCTU - OT NPOCTbIX KNUMATUYECKUX A0 Moaenen
BCel 3eMHOW KNMMaTW4eCKOM CUCTEMbl. ITU MoAenn paccuuTeiBaloT Gyaywime
KNMMMaTU4ecKne peXxxuMbl Ha OCHOBE psida CLeHapueB U3MEHEHWUS aHTPONOreHHbIX
chakTopoB. [InA HOBbIX KMUMaTUYECKMX PACHETOB, BbINOMHEHHbLIX B paMKax NpoekTa
Coupled Model Intercomparison Project Phase 5 (CMIP5) BcemupHoii nporpammbi
uccnegosanuit knumarta (World Climate Research Programme), ucnonb3syetcs
HOBbIM Habop cCueHapueB, a WMEHHO penpe3eHTaTWBHblE TPaeKTopun
koHueHTpauui (Representative Concentration Pathways - RCP) [1].

doToCUHTETUYECKAS NPOAYKTUBHOCTL NOCEBOB O3UMON PXU 3aBUCUT OT MHOTUX
haKTopoB, Cpeau KOTOPbIX BaXHEWLIMMMW SABNAIOTCA CBET, Tenno, Bnara u
MUHepanbHoe nuTaHue. W3MeHenus knumara, KoTopble OCOOGEHHO OLWyTUMbl B
nocrneaHee AeCATUIETUE, BbI3bIBAOT W3MEHEHUE arpoKIMMaTUYeCKUX YCrnoBui
BbIpaLUMBAHUA O3UMOW PXU, KOTOpbIE, B CBOK O4epeab, NPUBOAAT K U3MEHEHUIO
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TeMMOB pa3BUTUS KyNbTypbl U NoKkasaTenen opmupoBaHusi POTOCUHTETUMECKON
npoAyKTUBHOCTU NOCEBOB.

Ons oueHKW BAMAHUA W3MEHEHWW KnuMmata Hamu Obin  UCNONb30BaHbI
cueHapuin RCP4.5 3a nepuopa ¢ 2021 no 2050 roakl, koTopblil npeactaesnsieT coboi
CLeHapuit cpefHero ypoBHs BbiIGpOCOB U KOHLEHTpaLmii Bcero Habopa napHUKOBbIX
rasos, asposofiel WU XMMUYECKUM aKkTUBHbIX rasoB. PacueT nokasaTenen
hOTOCMHTETAHECKON NPOAYKTUBHOCTU MOCEBOB 03MMOM pXU Obin npoBeaeH Ha
ocHose Mogenw, paspabotaHHoi A.H. Monesbim {2].

OAHMM U3 caMbiX NPOCTLIX METOAOB OTOBPAXEHUS] BO3MOXHbLIX M3MEHEHWUIA B
KNMMaTUYECKOM pexnme moboit MeTeoponorndeckon BeENUUUHBLI  SBMAETCH
CpaBHeHWe C NPOLNbIMU AaHHLIMU, B YACTHOCTU, CO CPEAHUMMU MHOTONETHUMMU
BenuuMHamu 3a 6asosbiil nepuoa. B gaHHOM uccnegosaHum B kadectse 6a3oBoro
nepuoga 6epetcs nepuog ¢ 1991 no 2010 roab!.

Ons ucecnepoBaHus BIASIHUSA KNMaTUYEeCKnX U3MEHEHUN Ha
HOTOCUHTETUYECKYIO NPOAYKTMBHOCTL MOCEBOB O3NMOWN pXU Ha (hoHE M3MEHeHUN
KNMMaTUYeCKMX YCNOBMIA HaMu paccMmaTpuBanucb crneaylowue BapUaHThb:
6a3oBbLIi  (CpeaHMe  MHOroneTHWE), KNuMaTUdeckue YCNoBuA  Nepuoaa;
KnuMmaTuyeckue ycnosua nepvoaa + yeenuueHune CO2 B atmoccepe go 470 ppm.

PacyeTtbl BbLINOAHANWUCL AN NPUPOAHO-KIMMATUYECKON 30HbI [Moneckbs.
Cnepyet noauepkHyTb, YTO BNWAHUE W3MEHEHUs knumaTta Ha copmupoBaHue
hOTOCHHTETUYECKON NPOAYKTUBHOCTU KyNbTYpbl pacCcMaTpUBanucb B YCIOBUWSX
COBPEMEHHON arpoTexXHUKW, COBPEMEHHbLIX COPTOB U rMBpUAOB O3UMOR pPXKU B
NpeanonoXeHnn, YTO OHU CYLLIECTBEHHO HE U3MEHSITCS.

Ons cpaBHUTENbHON OLEHKU DOTOCUHTETMUYECKON MPOAYKTUBHOCTU MOCEBOB
03MMOM PXM B YCNOBUAX USMEHEHURA KMMaTa CO CpPeAHUMN MHOTONETHUM AaHHbIM
Obinu paccuuTaHbl; NAOWAAb NUCTHEB O3UMOW PXKM, YucTast NpPOAYKTUBHOCTb
hOTOCUHTE3a M NPUPOCT MACCHl B NEPUOA MAKCUMAnbHOrO pasBUTUS pacTeHus,
cyxana Guomacca Lenoro pacTeHus 1 ypoxanHoctb (tabn. 1).

Tak, nnowaab NUCTLEB B NEPUOA MaKCUManbHOro pasBuTUA B CpeaHeM 3a
HasoBbiii nepuog coctasnsieT 2,8 M#/M2, B ycnoeusix peanusauun cueHapus
RCP4.5 no BapuaHTy «knuMaT» OXuAaeTCA YMEHbLUEHUE NNOWaaun nMCTbes 40 2,7
M2/M2, No-BapuaHTy «knumart + CO2» 0XuaaeTca yBenmueHne Nnowaam nucToLes B
CpaBHEHWUM C Ero CPEAHUM MHOFONETHUM 3HaYEHMEM U BapuaHTOM «knumaty - 2,9
M2/m2,

, Tabnuuya 1
NokazaTtenu hOTOCUHTETMYECKON NPOAYKTUBHOCTU NOCEBOB O3UMOM PXU B
YCINOBUAX U3MEHEHUSA KNUMaTa no cueHapuio RCP4.5 B cpaBHeHUK ¢©
6a3oBbIM nepuoaom B Monecke

MNepvog MakCMMansLHOro passuTis
WuTeHcus- Cyxa
MNnowaab HOCTS Yucras Guomacca | Ypox

nucToBow oTocuHTesa NPOAYKTUB-HOCTb|  LUenoro an,
Nepuog BapwanT noBsepxHoCTH, ("~ 2/(AM2‘, ¢oTocuHTe3a, | pactems, %

m2/m2 r/m? 3a CyTKu rim?

vac)

1991-2010 Ba3oebIn 2,8 22,7 6,7 758 100
Knumar 27 20,5 6,3 712 97
2021-2050 Ty var + €O, 29 233 73 809 111

[asmopckas paspabomkal
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[MmaBHbiM  hakTOpomM (POPMMPOBAHUA YpOXKas O3UMON pPXU  SBNSETCA
MHTEHCMBHOCTb (DOTOCWMHTE3a IMCTbEB, 3aBUCALWIAA OT MHOrMX (DaKTOpoB:
TEeMnepaTypHbIX YCMOBWIA, YCMOBUA YBNAXKHEHWS, MUHEPAanbHOrO NUTaHUA W
arpoTexHU4ecKux ycnosui Boipalimsaqus. Haunbonslune sHa4eHN] UHTEHCUBHOCTU
cdoTocuHTesa HabniopgawTcA npu Temnepatype 20-28 °C. lNpw panbHeiweM
NOBLILUEHNU TEeMMepaTypbl WHTEHCUBHOCTb (POTOCHHTE3a nagaeT, npu 3SToM
MHTEHCUBHOCTb AblXaHUA Bo3pacTaer.

MakcumarbHble 3HaueHUst MHTEHCUBHOCTY (DOTOCUHTE3a NIUCTLEB O3UMOIA PXU
npu BCEX BapwaHTax coctasnsawT. 6asosbil - 22,7 MrCO2/(aM2*yac), KnumaT v
knumat + CO2 20,5 n 23,3 MrCO2/(nm2*yac) cooTBeTCTBEHHO (Tabn. 1).

M3yueHuto umcTon NpoayKTUBHOCTU hOTOCUHTESA, Kak BAXHOW COCTaBNAIOLLEN
ypoxas moboi CenbCKoXO3RANCTBEHHON KynbTypbl yaeneHo 6onblioe BHUMaHWe.
MpeumyLecTBa aTOro nokasatens B TOM, 4YTO OH onpepenseTcs 3a
NPOAOIKUTENBHBIE NPOMEXYTKA BPEMEHW, B Te4YeHue KOTopbix konebanus,
CBA3aHHbIe C BO3PACTHbIM COCTOSIHUEM MUCTbEB, SAPYCHOW W3MEHYMBOCTBIO,
KPaTKOBPEMEHHBIMA WU3MEHEHUSMU NOrOAHbLIX YCMOBWIA U APYrMMU MpUYUHaMK,
crnaxuvsaTcA. [Mpu 3TOM, 3NEeMeHT CryyaiHOCTU CBOAMTCA K MUHUMYyMY, B
usyyeHue npusnekaeTcs Gonblwoe KONMYECTBO pPacTeHWid, NO3BOSINA MonyyaTsb
CTaTUCTUYECKUN AOCTOBEPHbIE AaHHble [3].

Kak BUAuM, MakcuMarbHble 3HaYEHUs YUCTON NPOAYKTUBHOCTU hOTOCUHTE3A
NoceBOB O3UMOI PXXU B YCIOBUSIX peanu3aLmy CLeHapust No BapuaHTy «kKnuMar» u
«knmmart + CO2» coctasaT 6,3 u 7,3 r/M2 COOTBETCTBEHHO, NPK YCnoeusx 6a3oBoro
nepuoaa coctasuT 6,7 r/m2 (tabn.1).

Yucraa npodyKTMBHOCTb (POTOCUHTE3a onpeaensieT npoAyKUMOHHbIA npouece
pacreHnit. OgHUM U3 rMaBHbIX MokasaTeriei oTocuHTe3a SBNSAETCA yBenudYeHne
macchl (HOTOCMHTESNPYIOLLMX TKaHeR 3a cyeT POTOCMHTETMYECKOro 0bpasoBaHna
OpraHvyeckux BeLecTs. 3HaueHne YUCTON NPOAYKTUBHOCTU (hOTOCHHTE3a NOCEBOB
03KMMOW PXW B YCroBusix peanusaumun cuenapus RCP4.5 no BapuaHTty «knumat»
ABMAETCS HECKOMNBKO CHWKEHHBIM NO cpaBHeHMIo ¢ 6a30BbIM U «xmmart + CO2». A
npu ycnosuax «knumar + CO2», HaoBOPOT, 3HaUEHWe YMCTON NPOAYKTUBHOCTU
Bbilwe, YeM npu 6asoBbix YCNOBUSX v YCMOBUAX «knumaT». OTO CBA3AHO C
peakumeit pacteHuit Ha nosbieHne CO2, Tak B ycnosusix ysenudenus CO2 B
BO3AyXe NPOUCXOAUT YBENMUEHNEe NnoLlaan nMCTLes.

Takas peakuus pacTeHwii Ha nosblweHue CO2 o06ycnoeuna COOTBETCTBYIOLMNA
YPOBEHb SUHAMWKN HakonneHus obuiein cyxoi Gruomacckl 03umoit pxu (Tabn. 1).
BaxHbIM ycrioBueM npoayKUMOHHOrO npouecca hopMUpoBaHUs YpOoXanHocTu
3epHa O3MMOW PXW CYMTaeTCs HakonneHue cyxon Buomacchl pacteHun. [Mpu
XOpOLWO pa3BMTOW BereTaTUBHOW Macce nNpoayLMUPYEeTCA  3HauuTenbHoe
KONWYECTBO acCCUMUNAHTOB, KOTOpble 3aTeM MOryT BbiTh npeobpasoBaHbl B 3e€pHO.

HakonneHne cyxoro BelecTsa NnoceBamy 3aBUCUT OT CKOpPOCTU hoToCUHTES],
Ha KOTOPYK BIUSIIOT BHELUHWE W BHYTpeHHWe chakTopbl. Tak, 3HadeHue obuiei
Cyxoi Bruomacchl 03MMOIA PXU NO BapuaHTy «knumat» ByaeT Huxe (712 r/m2) no
cpasHeHuio ¢ 6a3oBbiM nepuogom (758 r/m?) (puc. 3). CornacHo pacyeTtam no
BapuaHTy «knumat + CO2» oxupaeTcs ysennueHue obuiei cyxon BGuomaccsl go
809 r/m2 no cpaBHeHMIO ¢ 6a30BbLIM NEPUMOAOM U BAPMAHTOM «KNUMAT».

Bce aTo npuBeno K COOTBETCTBYIOWMM WU3MEHEHUAM B ypoxanHocTu. Tak, B
yCNoBUsiX peanuaauum cLueHapus No BapuaHTy «KITMMaT» OXNOAETCA yMEHbLUEHNE
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ypOXXalHOCTN 03uMoi pxun Ha 3%, a no BapnaHTy «knumat + CO2» oxuaaercs
yBenuyeHue ypoxanHoctn Ha 11% B cpaBHeHUM ¢ 6a30BbIM NEpUOAOM.

BuiBogbl. O3umas poxb umeeT psa GUONOrMYMECKMX  CBONCTB,
obycnasnuealomMx ee HenpUxoTNMBOCTb, CNOCOGHOCTL K BbICOKUM YpOXasMm B
XECTKUX YCNOBMSAX BblpaLUMBaHUS. YUUTbIBAS NOMyYEHHbIE pe3yrnbTaThl CDaBHEHUS
nokasarenen pOTOCMHTETUYECKON NPOAYKTUBHOCTU O3UMOW PXU, PACCHUTaHHbLIX
Nno CUEHApuI0 U3MEHEHUs KIMMaTa W peakuuio pacTeHuid Ha nossiweHne CO2,
cuutaem UenecooBpasHbiM paccMOTpPeTb YBEnuUYeHwe nnowiaau nocesos B
Monecbe nop 3To  UEHHOW ANA YKpauHbl KynbTypow.
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