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MSILUX C MUPOBBIM OIBITOM BHEJPEHUS BO3OOHOBIISIEMBIX HCTOYHUKOB SHEPTUH
Y NHHOBALIMOHHBIMH PEIICHUSMH B DHEPTETHKE.
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ro OOCP, HULl MKBK u EOQK OOH 3a cuer cpencts ®PenepanbHOr0 MUHU-
CTEpPCTBA OKPYXKAIOLIEH Cpe/bl, OXpaHbl MPUPOJIbI, SAECPHOM 0€30MaCHOCTH U
3amuThl notpeduteneit I'epmannn (BMUV) B pamkax MexayHapoaHOH KiinMa-
tuyeckoit nauImaTusbl (IKI)
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N3meHeHune KJIMMAaTa U MPOAOBOJIbCTBEHHASA
0e30IIaCHOCTD

IHepcnekTUBBI NPOAOBOJILCTBEHHOMN

0e30MacHOCTH: 3aCyX0YCTOIYMBOE PACTEHHE

B IICHTPEC HOBOI'O I/ICC.]ICI[OB?IHI/IH1

dxerimu leJloce

HccnenoBarenu BriepBbI€ TPOJAEMOHCTPUPOBAIN HA HEMTOBPEXKAEHHOM PACTEHUH
JaBHO OOCY’KJIaeMbI TpoliecC, MO3BOISIONINN HEKOTOPHIM BHJIaM BOCCTaHAaB-
JIMBATBCS IIOCJE NMPOJOJDKUTENBHON 3acyxu. [’ pynma y4€HbIX U3 YHUBEpCUTETA
mrtata Konopano, Yauepcurera Kosopago 1 MUHUCTEPCTBA CEIBCKOTO XO35IH-
ctBa CIIA 3asiBuna, 4TO MOHMMAHUE 3TOT0 YHHUKAJIBHOTO MEXAHU3MA MOXKET
crocoOCTBOBATh MOBBINICHUIO A(DPEKTUBHOCTU CEIBCKOIO XO35MCTBA M YKper-
JICHUIO TPOJOBOIBCTBEHHON 0€30MaCHOCTH.

3acyxa exxerogHo HaHocuT 3xkoHoMuke CIIA ymiep6 Ha MuUIHap.IbI J0JI-
JIapOB, BBI3BIBAS MOTEPU B arpapHOM CEKTOPE M YBEIIMYMBAsl 3aTPAThl HA UPPU-
ranuio. CHIKEHUE YPOXKAWHOCTH MPUBOJIUT K JePUIUTY TPOIOBOJIBCTBUS U PO-
CTy LIeH JJIsl HOTpeOuTeNneH.

VYyéHble MOSICHWIN, YTO MIPU 00E3BOKUBAHUM PACTEHUSI HAPYUIAETCSA €T0
BOJIOTPAHCIIOPTHASI CHCTEMa M3-3a 00pa30BaHUS Ta30BBIX My3bIPHKOB — MOO-
JOB — B KCWJIEME, TKAHSIX, IO KOTOPBIM NEepeABUraeTcs Bojaa. B 3aBucumMocTn
OT CTENEHU AMOOJIMN3ALUN HE BCE PACTEHUS CLIOCOOHBI BOCCTAHOBUTHCH.

JI1si BOCCTaHOBJIEHUSI PACTEHUSAM HEOOXOJMMO YCTPaHUTH Ta30BbIE Y-
3BIPHKA M BO300OHOBHUTH MOTOK BOJBI B TKAHSIX — OTOT MPOIECC HA3BIBACTCS
«BOCITOJTHCHUEM.

Cpenu yuy€HBIX-O0TaHMKOB J0 CHUX MOP HET €AMHOTO MHEHHUS O TOM, IIPO-
HCXOJIUT JIU BOCTIOJTHEHUE B €CTECTBEHHBIX YCIOBHUAX. BOJIBIIMHCTBO paHee Mo-
JIyYEHHBIX JI0KA3aTEJIbCTB OCHOBBIBAJIWCH HA JECTPYKTHBHBIX METOJAX: pacTe-
HHE pa3pe3ai, a 3aTEM MMOJABAIM BOIY I1OJI JaBJICHUEM, IMPEBBIIIAIOINIUM €CTE-
CTBEHHOE. Takue moaxXoAbl MOTJIM UCKAXaTh PEATbHBIC MPOLIECCHI.

Uccnenosarenu wu3 Komopaackoro ynuBepcuteta mrata Komopano
(CSU), ynuBepcuteta Komopamo (CU) m MUHHCTEPCTBA CEIBCKOTO XO3SMCTBA

' Mcrounuk: Jayme DeLoss. Drought-resilient plant holds promise for future food production, study
finds / https://source.colostate.edu/drought-resilient-plant/ Omny6nukoBano 4.06.2025



CHIA (USDA), oTMeTuad, 4TO IpH MOJA00HBIX BMEMIATEIbCTBAX YaCTO BO3HHU-
KaIOT TaK Ha3bIBaeMble «apTedakThly — 1mo0ouHble 3G(HEKTh METOa, CIOCO0-
HbIE CaMU M0 ce0e BBI3BIBATH 3MOOJUIO U TPUBOJAUTH K ONITMOOUYHBIM BBIBOJIAM.
Bwmecto atoro rpymnna uccienoBatesieil npuMeHuiaa MUKpoToMorpad — creiu-
aJbHBIN PEHTTCHOBCKUM ammapart, MO3BOJSIONINN HAOII0aTh BHYTPEHHHUE TPO-
1IECChl B PACTEHUH O€3 €ro MOBPEkKACHUS U B YCIOBUSIX, MAKCUMAJIBHO TIPUOJIH-
JKEHHBIX K €CTECTBEHHBIM.

Wx uccnenosanue, omyOJUKOBAaHHOE HAa 00JIOKKE alpPEIbCKOTO BBITTYCKA
wKypHana Proceedings of the National Academy of Sciences, nokasaio, 4To y
OJIHOTO U3 BUIOB JUKOU TpaBbl MO0 MOJHOCTHIO NCUYE3A€ET, & BOJHBIN MOTOK
BOCCTaHaBJIMBAECTCS B T€YEHHUE 24 4acoB MOCIIEC TTOIMBA.

[lon I'mucoH, HayYHBIN COTPYAHUK CIYKOBI CENbCKOXO3SIUCTBEHHBIX HC-
CJIeIOBaHUI MHUHHMCTEpCTBa cenbckoro xossiictBa CILIA, uneH yHuBepcurtera
mrara Konopago u coaBTop MCClI€I0BaHUA, OTMETII, YTO UX paboTa mpeicTaB-
JSeT nepBoe yOeIUTeIbHOE 10KA3aTEIbCTBO 00OPaTUMOTO pa3BUTHUS SMOOJINK —
€€ BOCIIOJIHEHUA BOAOW — Yy COCYAMCTBIX PACTCHMM, IPU KOTOPOM DPACTEHHUE
MOJIHOCTBIO BOCCTAHABIIMBAET CBOU (DYHKIIUH.

ITo ero crnoBaMm, Tenepp rpynna HcciaeqOBaTENEH COCPENOTOYEHA HA IO-
WCKE JIPYTUX BUJIOB PACTEHUI C aHAJIOTMYHON CIIOCOOHOCTHIO, YTOOBI BBISIBUTH
FeHETUYECKUI MeXaHH3M, Jiexkaliuii B €€ ocHoBe. Kak TOJNIBKO 3TOT MEXaHU3M
OyIeT YCTaHOBJIEH, €r0 MOXXHO OyIeT BHEIPUTh B CEIbCKOXO35SUCTBCHHBIC
KYJbTYpbI, IOBBICUB UX YCTOMUMBOCTD K 3aCyXe€.

CoaBrop uccnenoBanus Tpoi OuenTpu, TOUEHT KOJUIEIKAa HPHUPOIHBIX
pecypcoB YopHepa mpu yHUBepcuTeTe mrara Kojaopago, OTMETHI, YTO, €CIH
pacTeHHe MOKET OBICTPO BOCCTAHOBUTBCS IMOCJE 3aCyXH 3a CYET BOCIIOJIHEHHUS
BOJHBIX 3aI1aCOB, 3TO IMO3BOJIUT YaCTUYHO KOMIIEHCHPOBATh ITOTEPU B 3aCyILIU-
BbIM ros1. OH 100aBUII, YTO CIIOCOOHOCTh PACTEHUI BOCTIONHATHCS BOJOW MOXKET
obecneunts Oosiee rMOKuil MoAXxoa K o0bEMaM M CpOKaM OpOILEHUS, OJJHAKO
JUISL IOJTHOTO TIOHMMAaHHUS TOTO, KaK 3TOT MPOLECC BIUIET Ha BOAONOTpeOIeHNE
CEJIbCKOXO3AMCTBEHHBIX KYJbTYP, HEOOXOAMMBI JIONOJHUTENIBHBIE HCCIENA0BA-
HUS.

Tpoii Ouentpu, JOLEHT KOJUIE/XKA MPUPOJAHBIX PECYpCcOB YOpHEpa Ipu
yHuBepcureTe mrara Komnopano U coaBTOp UCCIEI0BaHMs, OTMETHII, YTO B CIIy-
Yyae, €CIU pacTeHHE CIOCOOHO OBICTPO BOCCTAHABIMBATHCS TOCIE 3aCyXH 3a
CYET BOCITOJTHEHUS BOJIHBIX 3aI1aCOB, 3TO MOYKET YaCTUYHO KOMIIEHCUPOBATh 1O-
TEPU yporkas B 3aCylUIMBbIE roJibl. OH TakkKe MOJUYEPKHYJI, UTO CIIOCOOHOCTh K
BOCIIOJIHEHHUIO MOXET 00€CIIeYUTh OOJIBIIYI0 THOKOCTh B YIIPABICHUH MOJHMBOM
— Kak B OTHOIIEHHH O0BEMOB, Tak U CpOKOB opoineHusd. [Ipu satom Ouentpu
yKa3zall Ha HEOOXOIMMOCTh JANbHEMINX HCCIEIOBAHUM, YTOOBI ONpPENCIUTH,
KaK BOCTOJHEHHE 3MOOJIMM BOJOM BIHMSET Ha 00Ilee BOJOMOTPEOIICHHE Celb-
CKOXO35IMCTBEHHBIX KYJIbTYD.



Hpe):[MeT HCCJIeA0BaAHUA: cnyqaﬁuaﬂ HaxoaKa

DOMOo0Hs, KaK U3BECTHO, BOSHUKAET Y BCEX COCYJIMCTHIX pacTeHuid. Panee
IIPOBEAEHHBIE UCCIENOBAaHNA MOKA3aJIM, YTO Y HEKOTOPHIX BUIOB 3TOT IPOLIECC
HEOoOpaTUM HECMOTPsI Ha TO, YTO MOCJE BOCCTAHOBJIEHMs BOJOCHA0XKEHUS pac-
TEHUSI CIIOCOOHBI MPOAOIKATh (PYHKIMOHUPOBATH — IMYCTh U C MOHMXKEHHOI
MPOAYKTUBHOCTBIO.

B pamkax Hactosimero uccienoBanus Beaymuii aprop xapen Crroapr
— TOCTIOKTOpaHT YHuUBepcuTteTa mrara Konopano, yausepcurera Kosopano u
CITYyXOBbI CEJIbCKOXO3SIICTBEHHBIX HCCIeA0BaHUN MUHUCTEPCTBA CEIBCKOTO XO-
3siictBa CIIIA (USDA), — BMecTte ¢ Tornamnum maructpantom CSU bpenaa-
HOM AJjuteHoM U actimpanTkod Ctedanu [TomyTuko uckan moaxomsmuii 00bEKT
st skcriepuMenTa. HMcecnenosarend cooOmuiay, 4ro oOpaTWUiIM BHUMAaHHUE Ha
JUKOPACTYIIYIO TpaBy, MNPOU3PACTABIIYID B TPEIIMHAX TOPSYEro, CyXOoro ac-
dasnpTa Ha aBTOCTOSIHKE. 110 X ClTOBaM, YCTOMYHUBOCTH 3TOTO PACTEHHS K CypO-
BBIM YCJIOBUSIM TIO3BOJIMJIA TIPETIONOKHUTH, 9YTO OHO MOXKET 00J1aJ1aTh BHIPAKCH-
HOW 3aCyXOYCTOMYHUBOCTBIO U ITOJIOUTH JJI4 JAJbHEHIIIETO H3YUCHUA.

HccnenoBatenu yCTaHOBWJIM, YTO, HECMOTPS Ha BHELIHWUNA BHJ IOJHO-
CTBIO YBSIAIIETO PACTCHHUS M ASMOOJM3AIMIO TKaHEW KCHieMbl Ha ypoBHE 88%
MOCJe JIUTENBHOTO 00€3B0KMBAaHUS, BOJIONIPOBOASIIAS CUCTEMA TPaBbl BOCCTA-
HOBWJIACH OYKBAJIBHO 32 OJIHY HOYb.

Ha naHHBIT MOMEHT 3TO €IMHCTBEHHBIM U3BECTHBIA BUJ, Y KOTOPOTO 3a-
buKcupoBaHa CIOCOOHOCTD K MTOJTHOMY BOCIIOJIHEHUIO SMO0nuu Bogou. OiHaKo
y4€HbIC TPEATIONaralT, YT0, BEPOSITHO, CYIIECTBYIOT U APYTrUe PacTCHUS C aHa-
JIOTHYHBIMHM CBOMCTBAMH.

Tpoit Ouentpu OTMETHI, UTO TIOKA OCTAETCS HEU3BECTHBIM, HACKOJIBKO
HIMPOKO pachpocTpaHeHo 3To sieneHue. [lo ero ciomam, cam (axkT TOro, 4ToO
MIEPBOE TAKOE pacTeHHE ObUIO OOHAPYKEHO HAa aBTOCTOSIHKE, 3aCTaBISET IMpEa-
MOJIOXKHUTh, YTO MOTYT CYIIECTBOBATh M JIPyTrue BHUJbI, 00Jaaronue mojao0Hou
crocoOHOCThI0. OH MOJYEPKHYJ, YTO 3TO OTKPHITHE MEHSET MNpPEe/CTaBICHUS
YUEHBIX 0 BO3MOXKHOCTAX COCYIUCTBIX PaCTEHHUII BOCCTAHABIMBATHCS TMOCHE 3a-
CYXH.

KarwueBoe napTHepcTBO U 000py10BaHHE

KiroueByro posp B IPOBENCHUM HCCIIENOBAHMS ChITPAO COTPYIHUYECTBO
¢ Komemxem BerepuHapHOW MEIMLIIMHBI U OMOMEJUIMHCKUX HAayK YHHUBEPCH-
teta mrTara Kosopano, riae rpymmna ucciaefosareel molydyuia J0CTyl K MUKPO-



Tomorpady, npeaHa3HaYEHHOMY JJII CKAHUPOBAHMSI MEJIKUX XKUBOTHBIX. OTMe-
4aJIOCh, YTO 3TO CHELHUATU3UPOBAHHOE 00OPYIOBAHHME M3JIYYAET MEHBIIE paju-
alUu 10 CPABHEHUIO C OONBIIMHCTBOM CTAaHJIAPTHBIX KOMIIBIOTEPHBIX TOMOIpa-
(0B, YTO MO3BOJISIET OE3011ACHO MPOBOUTH MOBTOPHBIE CKAHUPOBAHUS — KakK Y
YKUBOTHBIX, TaK U IPU U3YUYEHUHU KUBBIX PACTCHUN.

IITon I'nmucoH nogYepKHyJI BaXKHOCTD ITOJJEPIKKU CO CTOPOHBI COTPYIHU-
KOB JJa0OpaTopHH, a TakXe BEeAyIIero mcciegoparens — mnpodeccopa Huxoib
Opxapt, Bo3MIaBsitomie neHTp 3goposoro crapenuss CSU u naboparopueii
CPABHUTEJIbHOW OHKOJIOTMH M TPAaBMAaTOJIOTMH OIOPHO-ABUIATEIBHOrO ammapa-
ta. Ilo cinoBam I'mucona, Bkiaa DpxapT ObLI KpUTUUECKH BaXKEH JIJIs YCTEIIHOM
peanuszanuu npoekta. OH Takke oTMETHII, 4To J1abopanTt Jlaypa Hab0 okaszana
3HAYUTENBHYIO MOMOILb HA PAaHHUX 3Tanax HCCIEJOBaHUs, BBIITIOJIHSS MEPBUY-
HbIE CKAHUPOBAHMS PACTEHUIA, a BIIOCIEACTBUHU 00y4nsIa €ro caMoMy padoTaTh C
MUKPOTOMOTpa(oM.

[Ipodeccop Hukons Dpxapt oTmeTuina, uto €€ mopasuia yCTONYHMBOCTH
3TOH, Ka3aJ0ch Obl, HEIPUMETHOM TPaBbl, CyMEBILIEH 3a OJJHY HOUYb MOJHOCTBHIO
BOCCTAHOBHUTH CBOIO COCYIUCTYIO cucteMy. OHa MOJUYEpKHYJa, YTO TAKUE IPH-
MEpBbl MEXAUCIHUIUIMHAPHOTO COTPYIHWYECTBA HAIIOMUHAIOT O MOTEHLMANe
OMOMEIMIIMHCKUX TEXHOJIOTHM, KOrJja OHU IPHMEHSIOTCS B HOBBIX KOHTEKCTAX
JUIsL petieHus pyHIaMEeHTAIbHBIX BOIPOCOB O MPHUPOJIE KUZHU. DPXapT BbIpaszu-
Ja YJIOBJIETBOPEHHE TEM, YTO €€ I'PyIa CMOIJa BHECTH BKJIAJ B CTOJIb BaXKHOE
Hay4HOE€ OTKPBITHE.

[Ilon I'nMcOH OTMETHII, YTO IPOBEAECHHE MCCIIEJOBAaHUS CTalO BO3MOXK-
HBIM OJlarojaps meapoMy IpesiokeHuto nmpodeccopa Ipxapt u nadopanta Jla-
ypbl Hab6 mpenocTtaBuTh JOCTYI K 1aOOpaTOPpUU MUKpOoTOMOTpaduu U oKazaTh
IIOMOIIb CO ckaHupoBaHueM. OH MOJYEPKHYJ, 4To 0e3 UX MOICPKKHU Ipynra
uccliieioBaresneil He cMoria Obl peaiu30BaTh JaHHbBIN IIPOEKT.



YpoxkaiiHOCTH NIIIEHUIBI B MUPeE ObLIA ObI
na 10 % BbImIe 6e3 H3MeHeHUs KJIUMaTa’

CoriacHO HOBOMY UCCJIEOBaHUIO, OMyOJUKOBAaHHOMY B Proceedings of the
National Academy of Sciences, Tiio0anbHasi ypoKailHOCTh TIIEHUIIBI B HACTOSI-
miee Bpems npuMepHo Ha 10 % Huke, yem Moruia Obl ObITh 0€3 BO3JAEHCTBUS 13-
MEHEHUU KJIMMAaTa.

ABTOpPBI pabOTHl MPOAHAIM3UPOBAIN J1aHHbIE 00 U3MEHEHHH KJIMMaTta U
YCIIOBUSAX BBIPALMBAHMS MIIEHULBI U JPYTUX KIIOYEBBIX CEIbCKOXO3SIICTBEH-
HBIX KyJIbTyp 3a nociaegnue 50 et mo BceMy Mupy. Pe3ynbratsl ucciaenoBaHus
IIOKA3bIBAIOT, YTO IMOBBIIMICHUE TEMIIEPATypbl U HU3MEHEHUE DPEXKUMA OCAIKOB
YK€ OKa3bIBalOT 3HAYUTEIBHOE BIMSIHUE HA MUPOBOE CEIBCKOE XO3SMCTBO.

AKTYaJbHOCTh HCCIIEIOBAaHUSI OCOOCHHO IOTYEPKUBACTCS B CBETE JKC-
TpeMalbHOM JKaphl M 3aCyxH, 3apUKCHpPOBAHHBIX B TeKyllem roay. HeOmaro-
MNPUATHBIC MMOTOJIHBIE YCJIOBUS MOCTABWJIU IOJI YTPO3Y ypOKall MIICHUIIBI U €€
MOCTaBKHA U3 BAXKHEUIINX PETMOHOB-TIPOU3BOAUTENECH, BKIIFOUast yacTu EBpoIEI,
Kuras n Poccun.

ABTOpPBI TakKe€ NOAYEPKUBAIOT, YTO YCHJIMBAIOMIASCS Kapa W 3aCYILIN-
BBIM KJIMMAT OCOOCHHO CHJIBHO CHWXXKAIOT YPOKAaWHOCTh TPEX U3 ISITU BAKHEM-
IIMX IPOJOBOJILCTBEHHBIX KYJIBTYpP B MUpE.

HecmoTpst Ha TO, 4TO 3a MOCJEIHUE JACCATWICTHS TIoOabHAs YpOXKai-
HOCTb 3€pHOBBIX 3HAUUTEJBHO BBIPOCIIA — B OCHOBHOM OJjiarojapsi TEXHOJIOTH-
YECKOMY MPOrpPeCCy, BBIBEICHUIO BBICOKOMPOAYKTHUBHBIX COPTOB U IIMPOKOMY
MIPUMEHEHUIO CUHTETUYECKUX YJIO0OPEHUM, — KIMMAaTUYECKHE U3MEHEHHS YXKe
HayaJau cIepkuBaTh 3TOT pocT. [lo crmoBam wmcciemoBaTeneit, HaOIr0maeMoe
CHH)KEHHE MOTEHIHUAIBHON YPOKANHOCTH UMEET «CEPHE3HBIC MOCICICTBUS IS
IIEH Ha MPOOBOJILCTBUE U TJI00ATBLHON MPOJOBOJIBCTBEHHON 0€30IMaCHOCTH.

Bo3zaeiicTBue HA YPOKAMHOCTH 36PHOBBIX

C cepenunbl XX BeKka BO MHOTMX CTpaHax Mupa HaO/IomaeTcs 3Ha4yu-
TEJIbHBIM POCT YPOXKAHHOCTH OCHOBHBIX CEJIbCKOXO3AWCTBEHHBIX KynbTyp. Co-
IJIACHO HOBOMY HCCIIE[OBAHUIO, 3a nociueanaue 50 JeT ypokalHOCTh IIATH KITIO-

* Ucrounnk: Global wheat yields would be ‘10%’ higher without climate change /
https://www.carbonbrief.org/global-wheat-yields-would-be-10-higher-without-climate-change/
Ony6aukoBano 21.05.2025
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YEBBIX KYJIBTYpP — MILIEHHUIIbI, KYKYpY3bl, SUMEHS, COM U PUCAa — YBEJINYNIACH
Ha 69-123 %.

OaHaKo U3MEHEHUE KIIMMAaTa U yHAaCTUBIIMECS YKCTPEMAJIBHBIE [TOTO/IHBIE
SBJICHUSI CTAHOBSTCA BCE 0oJiee CephE3HOM yrpo3oi s pacTeHHeBojacTBa. B
uccienoBanuy, onyonukosanHoM B 2021 roay, yu€Hble NPOTHO3UPYIOT «CEPb-
€3HbIE CIBUTM» B INI00ANTBHOW MPOAYKTUBHOCTH CEIbCKOXO3SIICTBEHHBIX KYJIb-
Typ B Omipkailiive 1Ba JecATUIeTHs Ha (pOHE MPOAOIKAOIIETOCs MOTETICHNUS.

Ota TpeBOXHas TEHACHIHS MOATBEPKIAETCA U HETaBHUMH HAaOIIOACHUS -
Mu. B Havane Tekymero rona usznauue Carbon Brief omyOIWKOBaIO MHTEpaK-
TUBHYIO KapTy, MOCBAIIEHHYIO yTpaTaMm ypoxkas B 2023-2024 rr., BbI3BaHHBIM
AKCTPEMATbHBIMH MOTOIHBIMU YCIIOBUSMH — KapOM, 3aCyXaMHu, HaBOJHEHUSIMHU
U JpYTUMH IPUPOAHBIMH KaTakiIu3MaMu 1o BceMy mupy. Haubosnee vacto B co-
OOLIEHUSX O MOTEPAX YIOMHHAIUCH KYKypy3a U IIICHUIIA.

CornacHo ananuzy, npoBeaéHHoMy Carbon Brief, Hanbojiee 4acTo ymo-
MuHaeMbiMu B CMMU KynbTypaMu, MOCTPaJaBUIUMKU OT SKCTPEMATIbHBIX MOrO-
HBIX YCJIOBUM, cTalu (B MOpsiaKe yObIBaHUS): KYKypy3a, MIIEHUIA, PUC, KapTo-
denb, coeBbie 000bI, OJIUBKH, OaHAHBI, BAHOTPA/I, TIOJICOJITHEUHUK B KO(e.

Oco0eHHO ySI3BUMOM B 3TOM KOHTEKCTE OKa3ayach mieHuna. [To manapM
areHTcTBa Reuters, B HEKOTOpPbIX peruoHax Kuras — kpymnHeiero B Mupe
MIPOU3BOAUTEIA ITOM KYJbTYpPbl — JKapKas M 3aCyUUIMBasl IOroja IocTaBuia
MOJT YTPO3y TEKYIIUN YPOXKail.

He menee TpeBoxHas curyauus cknaasiBaerca u B Eepone. B Benuko-
OpUTaHUU TTOCEBHI MINEHUIBI OKA3aJUCh MO CEPhE3HBIM JIABICHUEM H3-3a «Ca-
MOTO 3aCyLIJIMBOIO Hadyajla BECHbI B AHIIMU 3a rocienHue nouty 70 jer», co-
obmaet The Times. 1o undopmanuu The Guardian, pepmepckue 00beIMHEHUS
IPEAYIPEKIAIOT, UTO YACTh YpOXKas yXKE yTpadeHa.

B pesynbrate, kak coobiiaer Bloomberg, TnodanbHble MOCTABKU MILICHU-
Il OCTAIOTCS «OTPAaHUYCHHBIMUY, U JabHEHIIasi JUHAMUKA 1IeH OyAeT B 3HA4u-
TEJIbHOW CTEIEHH 3aBUCETh OT TOTOJHBIX YCIOBUHM B KJIIOUEBBIX PETMOHAX IPO-
n3BojacTtBa — EBpone, Kurae u Poccun.

ITponoBo/ibCTBeHHAS 0€30MIACHOCTD M EHbI

B wuccnenoBaHuu HMCHONB3YIOTCS KIMMATHYECKHE JaHHBbIC, MOJIETU U
HallMOHAJIbHAs CTaTUCTUKA YpOXKaWHOCTH, penocTaBicHHbIe [Ipo1oBoIbCTBEH-
HOU U cenbckoxo3siicTBeHHOoU opranusaiueir OOH (®AO), mist ananmza npo-
M3BOJICTBA KIIFOYEBBIX CEJIBCKOXO3IUCTBEHHBIX KYJIbTYp U KIMMATUYECKUX TEH-
JICHIIUI B OCHOBHBIX CTPAaHAX-MPOU3BOAUTENAX 3€pHA 3a nepuoa ¢ 1974 mo 2023
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rox. Cpean mvux — AprentnHa, bpaswms, Kanana, Kuraid, ctpanst EBponeii-
ckoro corosa, Poccus u CIIIA.

HccnenoBarenu conocTaBisiioT HAOMIOIaeMble KIMMaTHYECKUE H3MEHe-
HUS ¢ MOJAEISMHU CEIBCKOXO35HCTBEHHOIO IPOU3BOJCTBA, YTOOBI OLIEHUTH, Ka-
KOoBa ObuTa OBl YPOKaWHOCTH MPU TEKYLIUX YCIOBUAX U B TUIIOTETHUYECKOM CIIe-
Hapuu 0e3 KIMMAaTHYECKUX U3MEHEHHH.

[Mpodeccop HaBua Jlodemnn uz CtaHdOPACKOTO YHUBEPCUTETA, BEAYIIHUMA
aBTOp paboTel, B HHTEPBBIO Carbon Brief moscuun: «Ecnu 3a 50 net Temmepa-
Typa noBsicwiiack Ha 1 °C, a MoAenp MOKa3bIBAET, UTO TAKOE MOTETUIEHUE CHU-
KaeT ypokalHOCTh Ha 5 %, TO Mbl CUMTAaeM, YTO U3MEHEHHE KJIMMaTa CTajo
MIPUYMHOM TIOTEPU ITHUX 5 % ypOKasi».

B nccnenoBaHuM MCIONB30BAIUCH JBAa Ha0Opa JTaHHBIX KIMMAaTHYECKOTO
peananuza — TerraClimate (TC) n ERAS5-Land, oxBaTeIBalolque TeMIEpaTypy
U KOJTMYECTBO OCaAKOB 3a mociemgaue S50 yeT. DTH JaHHBIE COYEeTaloT (aKkThye-
CKHE HaOMIOACHUS C PE3yJbTaTaMH COBPEMEHHBIX KIMMATHYECKUX MOJENEH,
YTO MO3BOJISIET 00JI€E TOUYHO OLEHUTH JOJITOCPOYHBIE U3MEHEHHS.

AHanu3 mokasanu, 4To YpoKaluHOCTh TPEX U3 MATH UCCIIENYEMBIX KYJIbTYP
Obla HIDKE, YeM Morja Obl OBITh B YCIOBHSX CTAOMIBHOTO KIUMaTa — 0e3 Mmo-
BBIIIEHUS TEMIIEpATypbl U JIPYTHX KIMMaTHUYECKUX W3MEHEHHMH 3a moclieqHue
nonBeka. 1o oneHkam aBTOpPOB, YpOKAWHOCTh SYMEHS cHU3WIACh Ha 12—14 %,
nmeHunsl — Ha 8—12 %, KyKypy3bl — npuMepHo Ha 4 %.

Yto kacaeTcst COeBbIX 606OB, TO BJIIMAHHUC N3MCHCHHA KJIINMAaTa OKa3aJloCh
MCHCC OOQHO3HAYHBIM — B IICPBYIO OUYCPCAb M3-3d paCXO)K,Heﬁl/Iﬁ MCIKAY OBYMA
HCTOYHHUKAMH JaHHBIX. Tem He MeHee 00a KIMMaTHYECKUX Ha60pa YKa3bIBarOT

Ha HETaTUBHOE BO3JICWCTBUE HA YPOKAMHOCTH, OLIEHUBAEMOE B JUAIA30HE OT
2 o 8 %.

B ciiyuae ¢ pucom BIHsSIHUE U3MEHEHHS KJIMMATa TAKKE HE MPOSBISETCA
yétko. OnMH M3 HAOOPOB JNAHHBIX MOKa3aj HEOOJBIIONW MOJOKUTEIBHBIN (-
¢dext — okoino 1 %, Toraa Kak Ipyroil — yMepeHHOE CHIKEHUE YPOKaWHOCTH
Ha ypOBHE IpUMEPHO 3 %.

HccnenoBarenu noqu€pKuBarOT, 4TO, HECMOTPS HA 3aMETHBIN pOCT o01Iei
YPOKallHOCTH 3a MOCIEIHUE NECATUIETHS, CHIDKEHUE B npenenax 4-13 % mo-
KET MOKa3aThCsl HECYIIECTBEHHBIM JIUITL Ha MepBhId B3MsA. Ha camom nene,
TaKhe M3MEHEHHUS! CIIOCOOHBI OKa3aTh CepbhE3HOE BIMSHUE HA LIEHBI HA IPOJIO-
BOJILCTBHUE M TJI00AIBHYIO MPOJOBOJIBCTBECHHYIO 0€30MaCHOCTh — OCOOCHHO C
y4€TOM TMPOJIOKAIOIIErOcsl pocTa MUpoBOro crpoca. Ilo ux cimoBam, obmias
KapTuHa 3a nocieaHue 50 JeT CBUACTEIBCTBYET O TOM, YTO KIMMAaTHYECKHE
TEHJICHIIMY B LEJIOM YXYIIIWIN YCIOBHS BBIPAIIMBAHUS CEIbCKOXO03IMCTBEHHbBIX
KYJbTYP BO MHOTHUX KIJIFOUEBBIX 3€pPHONPOU3BOIAIINX PETMOHAX MUPA.



12

Boaubliii cTpece u xkapa

B pamkax uccrienoBaHus yu€HbIE TaK)Ke TPOAHATU3UPOBAIH BIUSHUE MO-
TEIUIeHUsT ¥ aeduinTa AaBlIeHUs Mapa — OJHOIO M3 KIIOYEBBIX MOKa3aTenei
BOJIHOTO CTpecca Yy PAaCTEHUH — Ha YPOKAWHOCTh CEIbCKOXO3AMCTBEHHBIX
KyaeTyp. Jdepuuut napnenus mapa (VPD) orpaxaer pazHuIly MeX1y (hakTHde-
CKUM COJIEp>)KaHMEM BOJSHOTO Mapa B BO3JYyXE U €ro MaKCUMaJbHOW BO3MOX-
HOM KOHUEHTpALMEH Npu AaHHOW TemrepaTtype. C MOBBIILIEHUEM TEMIEPATyPhI
BO3JIyX CIOCOOEH yIep:KuUBaTh OOJBIIE BIIard, YTO YBEIUUMBAET ACHUIIUT /1aB-
nenus napa. IIpu Beicokom VPD pactenus tepsitoT Biary ObicTpee, 4eM MOTYT
€€ BOCHOJHUTH, YTO OTPAaHUYMBAET POCT U YCUIIMBAET BOJAHBINA CTpecC.

CornacHo MoJiensiM, UMEHHO TOBbINIEHUE AedUIMTA JABJICHUS Mapa U
CBSI3aHHBIA C HUM BOJHBIN CTPECC UTPAIOT KIIKOYEBYIO POJIb B CHH)KEHHUH YPO-
XKAWHOCTHU 3€pHOBBIX KyIbTyp. IIpu »TOM BhICOKas TeMiiepaTypa OKa3bIBaeT 0o-
Jlee KOCBEHHOE BO3/ICHCTBUE, YCUIINBAsA BOJHBINA CTPECC 3a CUET MOBBILICHUS HC-
MapeHus BIIAry.

HccnenoBanue mokasano, yTo AeUUUT NaBICHUS Mapa BBHIPOC B 0OJIb-
IIIMHCTBE PETMOHOB C YMEPEHHBIM KiaumaToM 3a nociennue 50 net. Comocras-
JIEHUE MOJYYEHHBIX JAaHHBIX C pe3yJbTaTaMU KIMMATHYECKOIrO MOJEIUPOBAHMS
3a 9TOT XK€ MEPUOJ BBIIBWIO CXOAHbIE TeHJAeHUUU. OaHaKo y4€HbIE OTMEYAIOT,
9YTO OOJBIIMHCTBO KIMMATHYECKUX MOJENeH CYIIECTBEHHO HEIOOICHUBAIOT
pocT aepunrTa JaBIeHus napa MMEHHO B PErMOHAX C YMEPEHHBIM KIMMaTOM.

HccnenoBatenu OTMETHIIN, YTO B PAJIE KIIOUEBBIX PETHOHOB BbIpalUBa-
HUS KyKypy3bl — B EBporieiickom cotose, Kurae, Aprentune u 60ibI11e YacTu
A¢pukn — neduuuT napoB Bojbl B aTMoc(epe NPEBbICUII JaKe camble TECCH-
MUCTHYHBIE MMPOTHO3bI KIMMAaTHYECKUX Moneneid. Kpome Ttoro, ydéHbie BHISBU-
JM, 4TO B OOJBIIMHCTBE 3TUX PETMOHOB 3a mociiegHue 50 JeT Npou30I1LI0 3Ha-
YUTEIBHOE MOTEIJICHHE: CPEAHSA TeMIIepaTypa B CE30H BbIpALlMBAHUS CEIIbCKO-
XO035IUCTBEHHBIX KYJIBTYp CEroJiHs Bhblllie, yeM B Oosiee ueM 80 % aHAIOTMYHBIX
CE30HOB MOJIBEKAa Ha3ald. Pe3ynbTaThl HCCIEIOBAHUS TAK)KE MOKA3bIBAIOT, YTO B
HEKOTOPBIX paliOHaX AK€ CaMblil MPOXJIAJIHbIN BEr€TAIMOHHBIN IEPHO]I celyac
TeIuiee, YeM CaMbIM TEIUIBIN ce30H, HaOJropaBmuiics 50 neT Hazal.

Pe3ynbTaThl Tak:ke MOKA3bIBAIOT, YTO B HEKOTOPBIX pailOHAX JaXke CaMblid
IIPOXJIAJHBIN BET€TALMOHHBIA MEPUOJ CETOJHSA TEIUIEE, YeM CaMblid TEMJIBIA Ce-
30H, HaOmoaasmniicd 50 et Has3an.

Uckmrouenne cocrasmsitor CIIA u Kananma: B OONBIIMHCTBE PETHOHOB
CIIIA, rae BeIpamiuBalOT KyKypy3y U cOeBble 000bI, YpOBEHb MOTEIUICHUS OKa-
3aJicsl HUKE, YEM B JIPYTHX YacTsSX Mupa. boiiee Toro, B paitoHax BeIpaldBaHUs
MIIICHULBI HA ceBepe Bennkux paBHUH U B LIEHTpaJbHOM yacTu KaHausl uccie-
noBaTead 3aUKCHPOBAIN Jake HEOOIBIIOE MOX0JI0IaHHE.
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CornacHo gaHHbIM HarmoHaabHOTO yNpaBiieHUs] OKEAHWYECKUX U aTMO-
chepubix uccnenoBanuii (NOAA), B uenrpansHoit yactu CHIA ¢ cepenunbl
XX Beka HaOIOAAETCSl TEHJEHIIMUS K CHUKEHUIO THEBHBIX JIETHUX TEMIIEpaTyp.
VYuéHble BBIJIBUTAIOT PA3IUYHBIC THIIOTE3bI, MBITASICh OOBICHUTH ATY «JIbIPY TO-
TEIUICHUS», KOTOpas COXpPaHsSEeTCs, HECMOTPS Ha OOIIEMUPOBOE IOBBHIIICHUE
TEMIIEPATYPHI.

O3enenenue u Bausgaue CO:

Joxrop Kopu Jleck, NOCTHOKTOPCKUN HccieaoBaTenb U3 JapTMyTCKOro
KOJIJIE[KA, CHECHHANM3UPYIOIIMKCS Ha BJIWSHUM KIMMAaTa Ha CEIbCKOXO35i-
CTBEHHBIE KYJbTYPbI, OTMETUJI, YTO PE3YJIbTATHI TAHHOTO UCCIEAOBAaHMS COBIIA-
JAl0T C APYTUMU HeIaBHUMH oneHkamu. B mHTepBbto Carbon Brief oH nop-
YEPKHYJI, YTO HECMOTPSI Ha OIPECIEHHBIE HEOIIPEACITEHHOCTH U YYBCTBUTEIIb-
HOCTh MOJIENICH K TapaMeTpam, HauOosee BEPOSITHBIM SIBISIETCA BBIBOJ O TOM,
YTO U3MEHEHUE KJIMMaTa Y€ NPHUBEJI0 K CHUXXEHHUIO CPEIHEH MHUPOBOM YpO-
JKaHOCTH.

OCHOBHBIM OTpaHMYEHHEM HCCIEA0BaHUs, 10 MHeHUIO Jlecka, siBisieTcs
TO, YTO OHO HE IMOJHOCTBHIO YUHUTHIBAET MOCIEAHUE TOCTUKEHUS B MOHUMAaHUU
BIIUSTHUS TTIOYBEHHOM BJIard Ha CENbCKOE XO34McTBO. OH TakKe OTMETHI, YTO
M3MEHEHHUSI BJIAYKHOCTU U BIUSIHUE MOBBIIIEHHOTO COJIEPKAHUS YTIEKUCIIOro ra-
3a OCTAKOTCS KPYMHEHIIMMU UCTOYHUKAMU HEOMNPEAEIEHHOCTH KAK B MPOLLIOM,
Tak 1 B OyaymieM BO3IEHCTBHM KIMMATHYECKHX HM3MEHEHUN Ha arpocexkTop.
Tem He Menee, 3Ta paboTa Ja€T BO3MOKHOCTh ClieNlaTh May3y W MOJIBECTH IPO-
MEKYTOUHbIE UTOTH.

B ucciieoBannm Tak:ke paccMaTpUBAETCSI BOMPOC, MIPEBBIMIAIOT JIU BBITO-
Ibl OT yBenudeHus: koHuentpauuu CO: 3a nocnegnue 50 JeT HEraTUBHBIE TO-
CIIE/ICTBUSI TIOBBIIICHUS YPOBHSI TAPHUKOBBIX Ta30B. [lOBBINICHHBIN ypOBEHB
CO2 MOXET CTUMYJUPOBATh POCT PACTEHUI B HEKOTOPBIX PETHOHAX — SIBJICHHE,
n3BecTHOE Kak «ynooOpenue CO2». OmxHako ucciegoranue 2019 roma nokasaso,
YTO ATO «TJ00ATIBHOE 03EJICHEHUE» MOXKET 3aMEJIJIUThCS U3-32 YCUIIUBAIOIIETO-
cs neduiuta BOIbI.

ABTOpPHBI TeKyleil paboThl MOJAratoT, YTO MOTEPH YPOXKasl MIICHUIIBI, KY-
KYPY3bl U STYMEHS, BbI3BAHHBIE H3MEHEHUEM KJIMMATa, CKOPEE BCEro, MPEBBICHIIN
m00bIe TIOTEHIIUAIBHBIC BBITO/BI, CBSI3aHHBIC C TOBBIICHHEM KOHIICHTpPALIMH
CO: 3a nociieTHNE NATHIECST JIET.

B cnydae coeBbix 6000B U puca HabmrogaeTCs 0OpaTHAsT TCHACHIIUS: YU-
CTO€ TIOJIOKHUTEIILHOE BIIUSIHUE M3MECHEHHUsS KIIMMaTa Ha UX YPOKaWHOCTH Mpe-
Boimaer 4 %. Ilpodeccop [dasun Jlobemn, Beayumuii aBTop HUccleOBaHUs, B
Ipecc-penn3e OTMETHJ, YTO KIMMATOJIOTHS Tpojeiana BbIIAOMIyIocs padoTy
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110 IMPOTHO3UPOBAHHIO T7100aIbHOTO BOSI[CﬁCTBPIH Ha OCHOBHLIC 3€PHOBLIC KYJIb-
TYPbI U TOAYCPKHYJ BAXXHOCTH IPOAOJDKCHUS UCIIOJIB30BAHUA HAYYHBIX TAHHBIX
JJI TPUHATHUSA IMTOJIUTUYCCKUX pemeHHﬁ.

OH Taxxe 100aBWJI, YTO IS CICIUATU3UPOBAHHBIX KYJIBTYp, TAKUX Kak
Ko(e, Kakao, aneIbCUHbI U OJIMBKH — KOTOPBIE «HE TaK HMIUPOKO MOJCTUPYIOT-
Cs1», KAaK OCHOBHBIC TOBapHBIE KYJIbTYPbl — MOTYT CYIIECTBOBATh «CJICTIbIC MAT-
Hay. [lo ero cioBaM, 3TH KYJIBTYpPhl CTAIKUBAIOTCS C MpoOJieMaMu B TOCTaBKax
U POCTOM II€H. XOTSl OHM UMEIOT MEHbIIee 3HauUeHHEe ISl 100allbHOU MpOJI0-
BOJILCTBEHHOUM 0€30MaCHOCTH, UX MU3MEHEHUSI MOTYT ObITh O0Jiee 3aMETHBI JJIs
noTpeduTesie, KOTopble B MPOTUBHOM ClIydyae MOIJIM Obl HE 3aMeuaTh Mocie-
CTBUM U3MEHEHMS KJIMMarTa.

IHouckH 30,10TOr0 CTAaHAAPTA B 3eMJIe/IeJTMH
NMPOTHUB BHIOPOCOB MAPHUKOBBIX I'a30B
NPONOJKAOTCS

depmepsl TPUMEHSIOT a30THBIE yIOOpPEeHUs K MOceBaM, YTOObI MOBBICUThH YPO-
XKaWHOCTb, MPOKOPMUTH OOJIbIIIE Tto/ieH U ckoTa. Ho xorma ynoopenuit Oosnbiiie,
YeM MOKET YCBOMUTH YpO’Kail, 4aCTh M3JUIIKOB MOXET OBbITh MpeoOdpa3oBaHa B
razoo0pasubie (OpPMBbI, BKIIOYAs 3aKHUCh a30Ta, MApHUKOBBIM Tra3, KOTOPbIH
yaepxuBaeT B atMocepe moutu B 300 pa3 Oosibliie Terjia, YeM YIIEKHCIbIN
ra3. Okosio 70% aHTPONOreHHOTO 3aKHUCHU a30Ta MOCTYIMAET U3 CEIbCKOXO035ii-
CTBEHHBIX IOYB, MO3TOMY XU3HEHHO Ba)KHO HAWTH CHOCOOBI OrPaHUYUTH ATU
BBIOPOCHI.

[Ipexxae ueM peKOMEHA0BATh METO/Ibl CHIDKCHHSI BRIOPOCOB 3aKHUCH a30Ta
U IPYTHX MAPHUKOBBIX Ta30B U3 CEIBCKOXO03SUCTBEHHBIX MOYB, YUCHBIE JOJKHBI
CHayaJa MOHATh, IJIe U KOI1a OHU BBICBOOOXKIat0TCA. OTOOp IMpod BHIOPOCOB U3
MOYBHI - TPYMOEMKHI U JOPOTOCTOSIINI TMpoliecc, MO3TOMY OOJBIIMHCTBO HC-
CJI€JIOBAaHUH HE MPOBOJIMIIM OOIIUPHBIN 0TOOP MPOO B MPOCTPAHCTBE U BPEMEHH.

HoBoe uccnenoBanne Yuupepcutera Mnnunoiica B YpOane-Illamneiine
MOTBITATIOCh U3MEHUTH 3TO, THIATEIBHO OTOMpPasi MPOObl 3aKUCU a30Ta U yrie-
KHCJIOTO Ta3a C KOMMEPUYECKUX IMOJEH KYKYpYy3bl U COM B paMKaxX MPaKTUYECKUX
CLIEHApUEB YNPABJICHUS B TEUCHHE HECKOJIbKUX JieT, nuiieT Jlopen KyunH B pe-

? Ucrounnk: https://www.agroxxi.ru/zhurnal-agroxxi/fakty-mnenija-kommentarii/poiski-zolotogo-
standarta-v-zemledelii-protiv-vybrosov-parnikovyh-gazov-prodolzhayutsja.html Ony6aukoBano
22.04.2025
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mu3e Kosnemxa cenbCKOXO035WCTBEHHBIX, MOTPEOUTENBCKUX M IKOJIOTHUECKUX
Hayk npu Unnunoiickom ynuBepcutere B YpOane-lllamneiine.

OtoT HaOOp MAaHHBIX MOXKET HE TOJBKO MPHUBECTH K PEKOMEHAANMAM IO
CMSTUCHHUIO TOCIEACTBUH, HO W YTOYHUTH KIMMATHUECKHE MOJENH, KOTOpHIC
MpeACcKa3bIBalOT Halle riaodanbHoe Oyayuiee. MccnenoBanue onyOiInMKOBaHO B
xypHane Agriculture, Ecosystems & Environment.

«CHUXEHHE BBIOPOCOB MAPHUKOBBIX Ta30B CEIbCKOXO3SUCTBEHHBIMU
MMOYBAMH MOJKET IIOMOYh HaM JOCTHYL IJIOOAJBHBIX KIMMATHYCCKHX IIEJICH.
Bricokoe mpoCTpaHCTBEHHOE M BPEMEHHOE pa3pellieHHe, KpyITHOMAaCIITaOHbIE U
MHOT'0JIETHHE JIaHHbIE HEOOXOUMBI JJIsl pa3paboTKu 0OOCHOBAHHBIX CTPATETH
cmsrdeHus. Jlo Hamero MCCeNOBaHUs TaKUX HAOOPOB JaHHBIX MPOCTO HE CY-
IIECTBOBAJIO», — CKa3aj coaBTOp HccienoBanus Uynxsa /[»kaHr, HAy4HBIN CO-
TPYIHUK Kadeapbl pacTeHUEBOJCTBA, Bxojsdiied B Koriemk ceabcKoXo3sii-
CTBEHHBIX, MOTPEOUTETBCKUX U DKOJIOTHYECKUX HAyK B YHuBepcutere Wimnm-
Holica B YpOane-lllammneiine.

[xanr u ero komiern noxa pykoBoiactBoM Kaiito ['yana u3 llentpa
YCTOMYMBOCTU arpo3KOCUCTEM CO3AalM CaMblii OOMIMPHBIA HAOOP JAaHHBIX, KO-
TOpBINA KOoraa-nu0o ObUT JOCTYNEH i1 BHIOPOCOB 3aKUCH a30Ta U YIJIEKUCIIOTO
ra3za Ha pepmax. OHU pazMecTUIN OOJBIIYIO CETh TOUEK 0TOOpa mpob raza Ha
KOMMEPYECKHUX MOJIAX KYKYPY3bl U COM IPU TPAJULIMOHHOM, NPUPOTOOXPAHHOM
Y HYJIEBOM YIIPAaBJICHUMU.

IIpeacraBbTe cede moJie, OCHAILIEHHOE KPOILIEYHBIMU JIIMOBBIMU TPpyOaMu
Ha YPOBHE 3€MJIM, BBIKAUMBAIOIIMMU ra3bl U3 1o4Bkl. McciienoBarenu npuesxa-
JU ¢ MallMHAMH, 9TOOBI U3MEPATHh KOHIICHTPAIMIO STUX Ta30B €KEHEICTBHO
WJIM Pa3 B JIBE HEJEJIM B TEUEHUE CE30HA B TEUCHHE JBYX JieT. [IbIMOBBIE TPYOHI,
KOTOpPBIE€ MOCTOSSHHO BBIKAUMBAJIM BBICOKME KOHLEHTpAIMHM ra30B, HA3bIBAJIUCH
ropssuuMH TOYKaMmH. ['opsgurie MOMEHTBI HACTyIajld, KOT/1a KOHIEHTpaluu Io-
BBIIIIAJIMCH B OOJNBIIMHCTBE WJIM BO BCEX JBIMOBBIX TpyOax Iocjie Takux cOObI-
TUH, KaK 0CaJK1 U BHECEHUE YIOOPECHUIA.

«Mbl 0O0HAPYXWJIM, YTO MOTOK YIJIEKMCIOrO Ta3a ObUI CXOXHM Ha OT-
JIEIIbHBIX IOJIAX, YYaCTKaX U B Pa3HbIC I'OJbl, WA JaXKE€ MEXKIY CUCTEMaMH KYy-
Kypy3bl U COM. DTH pe3yJbTaThl TOBOPAT HAM, YTO BBIOPOCHI YIJIEKUCIIOrO rasa
MOCTOSIHHBI U YTO BBHIOOpPKA C BBICOKMM IMPOCTPAHCTBEHHBIM Pa3pelleHUEM, Be-
POSITHO, AOCTATOYHA JIJIsl OLICHKU MOTOKA B MacIITadax BCEro MoJish», - paccka3al
Jlxanr.

C nmpyroii CTOpOHBI, 3aKHCh a30Ta OblIa KaKOH yroaHo, HO HE MOCTOSH-
HOM. MaJjio TOro, 4T0 KOJIMYECTBO 3aKHCH a30Ta B KOHKPETHOHW «IBIMOBOH TpY-
0e» pe3ko k0J1e0aIoch OT OJHOrO ceaHca 0Tobopa npod K Apyromy (ropsaue mMo-
MEHTBI), UCCIIEeIOBATEIN OOHAPYKUIIN, YTO OHH HE MOTJH MpelncKkas3aTh, TIe B
T10JIC OHU HAMIYT TOPSTIHe TOYKU B
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«B mpocTpaHCcTBE M BpEMEHM 3aKHCh a30Ta ObLIa OYeHb U3MEHUMBOM, -
roBoput [[>kaHr. - B oiluH AeHb TOUKa A NepeXuBajia rOpIYuii MOMEHT, a 3aTeEM
MIPU CIIEAYIONEM U3MEPEHUU Mbl OOHAPYKUBAJIM TOPSTYME MOMEHTHI B TOukax B
u C. 'opsiune TOYKHU OpOCTO MEPEMEIIAIUCHY.

OTO OTKpBITHE Ba)XXHO, MOTOMY YTO €CIW MPEAbIAYIIUE HCCIIEeI0BaHMS
Opanu mpoObl TOJILKO B NIape MECT WM B Mapy JaT, UX OLUEHKH MOTOKA 3aKUCH
a30Ta MOTJIU OBITh OYEHb HEBEPHBIMU. DTH U3MEPEHUsI HHPOPMUPYIOT TI100aIb-
HbI€ KJIIMMAaTUYECKHUE MOJIENH, KOTOPbIE TOBOPAT HaM, KaK CKOPO MbI JIOCTUTHEM
KPUTUYECKUX TOYEK HEBO3BpATa, MO3TOMY KpallHE Ba)KHO, YTOObI OHH ObUIM
MaKCHUMaJIbHO TOYHBIMHU.

2021 2022
co, PEW no  co, & no GRS WS

B e | EEEE 30-49
B =Rt T I 500 - 600 40 =80

i — B 00700 50 - 80

[ R 5 2 B 700 - 500 80100

800 - B00 B o0 - 200

Moy soo-roco [N z00-2300

f 1000-1400 [ 200 -4
race-1000 [ o%0 - 10%

B 1e00-z200 [ 1000-2000

B icco-ceoe [N 2000 - 4000

Bondville

" oy

Pesotum #

‘0¥5 Conventional Till
Sk Reduced Till

B€ Nodil

Villa Grove

Kapmwt unmepnonsyuu oopammnozo é3sewusanusi paccmosnuil (IDW)
ce30HHbIX Kymynsimusnoix nomokos CO; 6 nouge (neswili cmonoey
Kaxcoozo 2ooa) u N2O (npaswiii cmonbey Kaxcoo2o 200a), usmeperHvlx

PYuUHbLMU Kamepamu Ha mpex yuacmkax (bonosunn, Bunna-Ipoys
u Ilecomym) 3a oba 2ooa (2021 u 2022).

«ITOT TMPOEKT TO3BOJUI HaM 3a(UKCHPOBATH MPOCTPAHCTBEHHO-
BPEMEHHBIEC U yIPaBICHUYECKHE U3MEHEHMsI, 9TOOBI MPEAOCTABUTH JaHHBIE 30J10-
TOTO CTaHAapTa U MIATGOPMYy JIJIsi TPOBEPKU BHIOPOCOB MAPHUKOBBIX Ta30B HA
YpOBHE MOJsI. ITO HEOOXOIUMO NIJIsi YCTOMUMBHIX MPAKTHK, YTOOBI 00ECIICYUTH
KaK CIPOC Ha MPOJIOBOJILCTBUE, TaK M HA OMO’HEPTHIO 1 MUHUMHU3HPOBATH BHI-
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Opockl B atMocdepy», - ckazan coaptop uccnenoBanus 1o Kéu JIu, mpodeccop
pactenueBojicTBa B MiuHoiice.

Pesynbrarhl Takke Mokaszaiad, KaK CUCTEMBbI YIPABICHHUS U 3eMIICIEIHS
BIIMAIOT Ha BBIOPOCHI MapHUKOBBIX Ta3oB. BIOpOCH! yriekucioro raza ObUH
CXOH I CEBOOOOPOTa KYKYPY3bl M COHM, a TaKXKe JJisi KOHCEPBAIMOHHON M
HYyJICBOH 00pabOTKH, HO TpaIWIIMOHHAS 4YM3elibHAas 00pabdoTKa W KyKypy3a B
MOHOKYNBTYpE TOKa3aidu 0ojiee BBICOKHE KOHIEHTpamuu. C Apyrol CTOPOHHI,
3aKUCh a30Ta OblIa HAMHOTO BHINIEC B KYKypy3€, YeM B CO€ MPH KOHCEPBAIMOH-
HOW W HyJIeBOW 00pabOTKe, M MOYTH 3alIKAIUBaja B HEMPEPHIBHON KyKypy3e
MIpU Yu3eIbHON 00paboTKe.

KomnuectBo Touek otOopa mpod nns bouneumns, 2021, u Bumna-I'poys,
2022, yBeaIMYMWIOCh A0 COPOKa, HO 3TH JOIOJHUTENIbHBIE TOUHO HE OTOOpaxa-
JUCh, YTOOBI CHENaTh CPaBHEHHE MEXIY I'0JIaMH BH3yaJlbHO 0oJiee MPOCTHIM.
Paznuunble 3HaYKU 7151 TOCAKEHHBIX KYJIBTYp (KyKypy3a U cOsl) U METOAOB 00-
paboTKK MOYBbI (TpagullMoOHHAass 00padoTKa, cokpalieHHas (KOHCEpBaIllMOHHAs)
o0paboTka u HyJeBas 00paboTKa) OBUIM pa3MeEIICHbl HaJl KapTaMu, 4TOObl yKa-
3aTh yIIpaBICHUE KAXKIBIM YIaCTKOM U TOJ0M. BBepxy crpaBa - IBETOBBIE KOJIbI
JIMAana30HOB IMOTOKOB, MPEJIHA3HAYEHHBIE U NPEICTABICHUS PaclpeesICHHs
IIOTOKOB I10 y4acTKaM U TOaM.

«Mbl HE MOXEM MpeJicKa3aTh, TJI€ U KOrja MPOU30MIeT BCIUIECK 3aKUCH
a30Ta, HO Mbl 3HAEM, UTO YIIpaBJI€HUE UMEET 3HaueHue. [Ipu HenpepbIBHOM BbI-
palmBaHUM KyKypy3bl (pepMepaM MPUXOAUTCS MPUMEHSTH OONBIINE OOBEMBI
a30THBIX YJAOOpEHUH, KOTOpPhIE MPEBPAIIAOTCS B 3aKHUCh a30Ta. A TpajauUIHOH-
Hasi 00paboTKa MOYBHI HAPYIIIAET MMOBEPXHOCTh MMOYBHI U BBIJEISAET Ta3. Mbl 3Ha-
€M, YTO JIeJIaTh, YTOOBI CMSTYUTH ITO», - 3aAKIIOUmI JIKaHT.
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Kak HaKoOpMuUTH MUP, HEe HAHOCS Bpea Npupoe:
MOMCKH YCTOMYMBOr0 0ajanca
B ceJIbCKOM Xo3siiicTBe’

Canmxana I'agxoue

Ilo Mepe pocTa YMCIEHHOCTH HACEIIEHUS MUpPAa BO3PACTAET JABJICHHE HA CEJlb-
CKOXO3SIIICTBEHHBIE CUCTEMBI U TPUPOAHOE OMopazHooOpasue. To, Kak MbI Mpo-
M3BOJIMM IUILY, HANPSMYIO BIUSET HA 310pOBbE IIaHEThl. OT MIIEHUYHBIX I1O-
ner Cpennero 3amnaja q0 pucoBbixX mantaui FOro-BocTtounoit Azun — cenb-
CKOXO3SIICTBEHHBIE YTObsl MPOJOJIKAIOT PACIIUPATECA U OBICTPO TpaHC(HOPMHU-
poBatbcs. Ho kakoi neHoi?

Ha mnpoTsikeHuM IecSITHIETHH 3KOJIOTH M MOJUTUKU OOCYXKJalu JBe
KJIFOUEBbIE CTpPATEruu YBEJIWYEHUsI MIPOU3BOJICTBA MPO10BOJbCTBUs. [lepBas —
AKCTeHCU(UKALMS (PACIIMPEHUE): 3TO OCBOCHHE HOBBIX 3€MEJNIb MOJI CEIbCKOE
X0351cTBO. BTOpas — uHTEeHCcU(UKaIKs: MOBBIIICHUE YPOKAMHOCTH Ha YXKe
HCIIOIB3YEMbIX 3€MJISIX 32 CUET MPUMEHEHUS TAKUX BBICOKO3aTPATHBIX METOJIOB,
KaK MEeCTULINbI, YIOOPEHUS U CUCTEMBI OPOIICHUS.

CyliiecTByeT pacnpoCTpaHEHHOE MHEHHE, YTO MHTCHCU(PUKAIIUSI HAHOCUT
MEHBIINKN yepd OMopazHOOOpa3ui0 MO CpaBHEHUIO ¢ paciupeHueM. OaHako
HOBOE HCCJIEIOBAHUE, MPOBEIEHHOE YUEHBIMU U3 Y HUBEPCUTETCKOTO KOJUIEIKA
Jlonpona (UCL), cTaBUT MOJI COMHEHHE 3TO MPEIIONI0KEHHE.

Pe3ynbTaThl HMCCIIEIOBaHUS CTaBST IO COMHEHHE YCTOSBIIHUECS IIPE-
CTaBJICHUS M MOJYEPKUBAIOT HEOOXOIMMOCTh 00jee 000CHOBAHHOTO M THOKOTO
nmoaxoaa B (OPMHUPOBAHUU CEIIBLCKOXO3SMCTBEHHOW ITOJUTHKH W CTPATETHH
OXpaHbl IPUPOJLI. ABTOPHI pabOTHI MPHU3BIBAIOT MEPEOCMBICINTD, KAKUM 00pa-
30M MOXXHO JOOHUTHCS YCTOMYMBOIO OajaHca MEXAY MPOIOBOILCTBEHHON Oe3-
OMACHOCTBIO M COXPAaHEHHUEM OKPY KAIOIIEH CPeIbl.

Pacuuupenue u uHTeHCHPUKALUSA (PepMBbI

Ha mepBwiii B3ruIsia, MHTEHCHU(PUKAIUSA CEIBCKOXO3IUCTBEHHBIX YTOIUN
MOKET TOKa3aThCs ONTUMAIBHBIM perieHreM. OHa MNpearnosiaraeT Mnojay4eHue
0ombIIero 00bEMa MPOAOBOJILCTBUS C TOM K€ IUIOMIAAM 3€MIIM, MO3BOJSSA CO-
XpaHUTh MPUPOIHBIE SKOCUCTEMBI OT JaibHeiiero npeodpazoBanus. OmaHAKO

* Mcrounnk: Sanjana Gajbhiye. Feeding the world without harming nature: The complex balance of
farming / https://www.earth.com/news/feeding-the-world-without-harming-nature-the-complex-
balance-of-farming/ Ony6mukoBano 5.04.2025
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rcclieioBaHue, npopenenHoe Aokropom CunbBueit Haymy u3 LenTtpa uccneno-
BaHHUI OMOpa3zHOOOpa3us U OKPYKAIOUIEH cpejibl Y HUBEPCUTETCKOTO KOJUIe KA
Jlonpona (UCL), yka3piBaeT Ha Haiuuue OoJiee TIIyOOKOW W HEOHO3HAYHOM
POOIEMBI.

Joxrop Yaymry nogqué€pkuBaer, 4To 00ecredeHre MmpoI0BOJILCTBUEM pac-
TYIIETO HACEJICHUS TJIAaHEThI COTPOBOXKIACTCS CEPbE3HOM TIEHOM I OHopa3Ho-
oOpaszus. Ilo e€ cmoBam, pe3ynbTaTbl HOBOTO HCCJEJIOBAHMS MOKA3bIBAIOT, YTO
peanpHas CUTyalys TOpa3io CI0KHEE, YEM IIPUHATO CUUTATH.

Hcnone3ys oOmMpHBIN TIOOANBbHBIA MacCHUB JaHHBIX, HCCIIEIOBATENN
MIPOAHATU3UPOBAIH BIMSIHUE CEIBCKOr0 X03s511CTBA HAa OMOpazHooOpasue BOIU3H
dbepM, BRIpalIMBAIONIUX KYKYpPY3Y, MIIEHUILY, PUC U COI0 — YETHIPE KYIbTYPHI,
Ha JIOJIF0 KOTOPBIX MPUXOIUTCS 00JIee MOJOBHHBI MHPOBOTO MOTPEOISHUS Kajlo-
pUH.

YuéHble cocpeoTOYMIN BHUMAHHE Ha TEPPUTOPHUSAX, TII€ COXPaHUIACH
MIPUPOJIHASI PACTUTEIBHOCTD, 38 UCKIIOUEHUEM TOJHOCTBIO TUKUX, HETPOHYTHIX
y4acTkoB. OneHka 6nopaznooOpa3usi MpoOBOAUIIACH MO TPEM KIFOUEBBIM MTOKa3a-
TEsIM: BUJOBOMY OOraTcTBY, 00IllleMy 4YHCIy OCOO€H M CTENEeHH pachpocTpa-
HEHHOCTHU BUJIOB.

Pe3ynpraThl MoOKazaiay, YTO KaK pacUIMpEHHE, TaK M HHTEHCU(UKALWA
CEJIbCKOXO3MCTBEHHBIX YTOJUI HEraTUBHO CKA3bIBAIOTCA Ha OMOpa3HOOOpa3Hu.
Opnako MacmTad 3TOro BO3AECHCTBUS BapbHPYETCS B 3aBUCUMOCTH OT PETHOHA,
TUIA BBIPAIIMBAEMBIX KYJIbTYpP M XapakTepa MPUPOJIHON pacTuTenbHoCTU. B He-
KOTOPBIX palloHax MMEHHO MHTEHCU(UKallMsg OKa3blBaja Oojiee pa3pylIuTelb-
HOE BJIHMSHHE HAa MECTHBIE SKOCHCTEMBI, YeM IPEoOpa3OBAHHE HOBBIX 3EMEIb
10]1 CEJICKOE X03HUCTBO.

IoBbllIeHHE ypo:xkaiiHOCTH HA pepMaX MOKET HAHECTH Bpe] OHopas-
HOOOPa3HI0

CoBpeMeHHBIE MOAXO/bl K CEIbCKOXO35UCTBEHHOMY IUIAHUPOBAHUIO BO
MHOTOM OPHECHTHPOBAHBI Ha TaK HA3bIBAEMYIO «JIMKBHIAINIO Pa3phIBOB B YpoO-
KaNHOCTH» — yBEJIMUEHUE MPOU3BOJICTBA B PETMOHAX, TJie aKkTU4YecKas ypo-
JKAWHOCTh 3HAYUTENIBHO HIDKE MOTEHIMAIbHOU. OCHOBHAS UES 3aKIII0YaeTCs B
TOM, YTOOBI OBBICUTH 3(PPEKTUBHOCTH CYIIECTBYIOIINUX YTOIUM U, TAKUM 0Opa-
30M, COKPATHTh MOTPEOHOCTH B OCBOSHUH HOBBIX 3€MEJTb.

O}IH&KO PE3YJIbTATBI HOBOI'O HCCIICAOBAHMA YKAa3bIBAIOT HA TO, YTO TaKasd
CTpATCrusd MOXET UMCTh cepr;émme IKOJOIMYCCKHUEC ITOCIICACTBHUA. [loBbIIeHHE
ypO}KaﬁHOCTH — 0CO0OEHHO ¢ NPpUMCHCHHUCM BBICOKO3aTPAaTHBIX arpOTCXHHYC-
CKHNX MCTOJOB — HCPCAKO COIPOBOXAACTCSA YXYIAIICHHUCM COCTOSHHA 2KOCH-
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CTEM U yTparod OuopazHooOpaszusi, 0COOCHHO B UYBCTBUTEIBHBIX MPUPOIHBIX
30Hax.

DTO CTAaBUT TOJ COMHEHHE MpEICTaBlIeHHEe 00 MHTCHCU(UKAIUN KaK O
0€30MacHOM KOMITPOMHUCCE MEKIY CEIBCKUM XO3SHICTBOM M COXPAaHEHUEM IIpH-
ponbl. bonee Toro, ucciaenoBaHHe yKa3bIBa€T Ha TO, YTO JaXKe XOPOIIO 3ajy-
MaHHbIE MPUPOJAOOXPAHHBIC TOJUTUKU MOTYT JaBaTh 0OpaTHBIM d(deKT, ecau
OHH 0€30TrOBOPOYHO OTHAIOT MPEANOUYTEeHNE HHTeHCH(PUKaluy 0e3 yueTa permo-
HaJIBHOTO KOHTEKCTA U HKOJIOTMUYECKUX MMOCIEACTBHI.

BrnusHAe Takux cTpaTerwil BRIXOIUT JAJIEKO 32 PAMKH OTIEIBHBIX CTPaH.
MexayHapoIHbIe TOPTOBBIC COTIIANNEHNUS, KaK MPaBHUIIO0, OTPAHMYHNBAIOT UMITOPT
MPOIYKIIMH, TIPOU3BEAEHHON HA HETAaBHO OCBOCHHBIX 3€MJISX, HO MPHU 3TOM TIO-
OILIPSIIOT TOBaphl C MHTCHCH(PHUITUPOBAHHBIX (PepMm. OgHAKO TaKoe pa3iciiCHHE
MOJKET OKa3aThCs YPE3MEPHO YIPOIIEHHBIM, OCOOCHHO €CJH 3TU (pepMbI pacto-
JIO’KEHBI B pailoHaX ¢ BBICOKMM yPOBHEM OMOpPa3zHOOOPa3us, A IKOJIOTHUCCKUI
yiepO MOXeT ObITh 0COOCHHO 3HAYUTEIHHBIM.

C10:xXHOCTHL BMECTO IPOCTOTHI B arpapﬂoﬁ NOJIUTHKE

OnHMM U3 KITIOUEBBIX BBIBOJIOB UCCIEIOBAHUS CTAJIO0 OCO3HAHHUE TOTO, YTO
YHHUBEPCAIBHOTO pelleHnss He cymiecTByeT. Kaxaplii manamadT yHUKajdeH, U
nojxoAsl, 3(pPexTuBHO padoTalonve B YCIOBUSAX YMEPEHHBIX MOHOKYJIBTYP,
MOTYT OKa3aThCsl HEAI(P(EKTUBHBIMH B TPONMHMUYECKUX PETHOHAX C MO3aHYHBIM
3eMJIeniob30BaHNeM. Takoe pazHooOpasue jesnaeT NPUMEHEHHE €AMHON Cellb-
CKOXO3MCTBEHHOM ITOJIMTUKYU KPalHE 3aTPYIHUTEIILHBIM.

[Mpodeccop Tum Herobona uz YuuBepcuteTckoro koimemka Jlonmona
(UCL) nomuepkHys, 4TO MPOCTHIC PELIENITHl — HANpPUMEp, MPEAIOUTCHUE HH-
TeHCHU(UKAIIMN BMECTO PACIIUPECHHSI — HE BCEr/a MPUBOJAT K JKEJIAEMBIM pe-
synbTaTaM. Ilo ero cioBam, yCTOHYMBOE CENbCKOE XO34MCTBO TpeOyeT TMOKux,
aJanTUPOBAHHBIX K MECTHBIM YCJIOBHUSIM PEIIEHUMN, TOCKOJIBKY YHHBEPCAIBHOTO
M0/IX0/1a MPOCTO HE CYIIECTBYET.

BmecTo Toro 4ro0b1 OITUPATHCA Hd YHHUBCPCAJIBHBIC CTPATCTHUH, arpapHaid
MNOJIUTHKA JOJIXKHA OCHOBBIBATHCA Ha y"‘léTG KOHKPCTHLIX 3KOJIOIrM4CCKnX, COLM-
aJIbHBIX U CEJIbCKOXO035MCTBEHHBIX YCHOBHﬁ. 210 npeamnojaract Ooice FHY6OKOC
ITIOHHUMAHHUC JIOKAJIBbHOT'O0O KOHTCKCTA: KaKMC BHABI HAXOOATCA IO yrposoﬁ Huc-
YE3HOBCHUsI, KaK (I)YHKIII/IOHI/Ipy}OT MECTHBIC 3KOCUCTCMBbI, U KaKasd €CTCCTBCH-
Haid paCTUTCIIbHOCTL COXPAHUIIACh BOJIM3H CEIIbCKOXO03IHCTBEHHBIX YFOHKﬁ.

Peub uaér He TOJILKO O TOM, I'I€ U KaK MbI BEJEM CEJIbCKOE XO3IHUCTBO, HO
U O TOM, KTO obuTaer B 3TUX JaHmmadTax — U Kakue (POPMbI KU3HU MOTYT
OBITH YTpadeHBI MO0 MEPE YCUIICHHUS CEIbCKOXO03IMCTBEHHON HHTCHCU(DUKAIINH.
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MeToabl BeleHNs CEJIbCKOI0 X0351iiCTBA M UX BJIMSIHHE HA OMOPA3HO-
o0pasue

ITomumo 3KoJOrHYecKoro yimepda, HCCIEIOBAaHHWE TaKKe 3aTparuBaeT
3BOJIIOIIMOHHBIE TOCIECTBUSI U3MEHEHUMN, BBI3BAHHBIX CEJILCKUM XO3SHCTBOM.
C pocTtoM MHTEHCU(PUKAIIUU CEIBLCKOTO XO35UCTBA MEHSIOTCS LIEIIbIE IKOCUCTE-
MEI.

BbDKHMBAIOT TOJABKO TE€ BUABI, KOTOPBIE CIIOCOOHBI aanTUPOBATHCS K U3-
MEHUBIIUMCS ycaoBUsIM. C TeUeHHEM BPEMEHH 3TO BEIET K O0TOOpY YHHUBEp-
CaJIbHBIX YepT — TeX, KOTOpble Hanboyiee MpUCIOCOOJIEHBI K JKU3HU B YIIPO-
MIEHHBIX, YIIPaBISIEMbIX YEJIOBEKOM JaHamagTax.

DTOT TIpoliecc, ONMUCAHHBIM B HUCCIIEIOBAHUU KaK «CIBHUI B 3BOJIOIMOH-
HBIX (PUIBTPax», MOXKET MOCTETICHHO MPUBOIUTH K CHUXKEHUIO BUIOBOTO Pa3HO-
00pa3us ¥ yBEIWUYCHHIO TOMOTEHHOCTH B COOOIIIECTBAX TUKUX KUBOTHBIX.

CriennanucThl, KOTOPHIE 3aBUCAT OT CIIOKHBIX M HETPOHYTHIX IKOCUCTEM,
MCYE3al0T OJHUMH U3 MIEPBBIX. DTO HE TOJIBKO OTPAXKaeTcsl Ha CTATUCTUKE OMO-
pazHooOpasusi, HO U HapymaeT (YHKIUMOHUPOBAHHE U YCTOWYUBOCTH DKOCH-
CTEM.

B nHTeHCHMUIMPOBAaHHBIX JaHAmIaPTaxX IpUpojia cTaHoBUTCA mporie. 1
XOTS Takasl yNpOoIIEHHOCTh MOXET Ka3aThCs d(PPEKTUBHOU NI CETBCKOTO XO-
351MCTBA, OHA PEJKO OKA3bIBAETCSA IOJE3HOU C HKOJIOTMYECKON TOUKH 3PEHUS.

HGpBOCMbICJIeHI/Ie HCI0Jb30BAHHUS CEJIbCKOXO035IICTBEHHBIX 3€MeIb

XOTsl HWCCeloBaTeNd HE TOMAJECPKUBAIOT PACIIMPEHUE CEITLCKOXO035M-
CTBEHHBIX yTrOJAWM Ha HETPOHYTHIE MPUPOHBIE TEPPUTOPHH, OHU TAKXKE TPEII0-
CTEpEeraloT OT YMPOIIEHHOIO MHEHUS, YTO MHTEHCHU(DUKAIUS BCEraa MPUHOCUT
MoJib3y. B HEKOTOpBIX Cilyyasix OCBOEHHUE YXKe JIerpaJiMpOBaBIINX WU Mapru-
HaJbHBIX 3€MEIb MOXKET OKAa3aThbCsl MEHEE Pa3pyIIUTENbHBIM, YEM U3BJICUCHHE
OOJBIIIET0 YpOKasi C MFHTEHCUBHO 00pa0aThIBAEMbIX YYaCTKOB.

Llenws cocTout HE B TOM, YTOOBI BEIOPATh OJIMH U3 3THUX IIyTEH, a B pa3pa-
00TKE TaKUX CEIIbCKOXO3AMCTBEHHBIX CHUCTEM, KOTOpbIE OyIyT MOJE3HBI Kak
JIIOJISIM, TaK U TIJIAHETe.

Jokrop Hpro00511 og4epKHYI, YTO pAaCIINPEHNUE CENbCKOXO3SICTBEHHBIX
YroJui 3a CYET HETPOHYTHIX IPUPOJHBIX TEPPUTOPUNA HE PEKOMEHIYETCS, TaK
KaK COXpaHEHHE TaKMX HEU3MEHEHHBIX JIAHIIA(TOB KpaiHe Ba)KHO IS IUIaHe-
THIL.
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NubiMu cioBamu, 11000€ HOBOE OCBOEHUE 3€MeJIb JOJDKHO U30erath mep-
BUYHBIX JIECOB, BOJHO-OOJOTHBIX YrOJAWM M JPYTrUX dKOCUCTEM, OOraThix OUO-
pazHooOpasuem. ['naBHas 3ajaua 3aKiIi04YaeTcs B UJICHTHU(PUKAIMU U yIpaBJe-
HUYW JIaHamadTaMyu ¢ HU3KHUM YPOBHEM PHUCKA, TIPW 3TOM HCKIIOYAs JalbHEH-
IIyI0 MHTCHCU(UKALNIO, KOTOpPas MOXKET BBIBECTH SKOCHUCTEMBI 3a Mpeebl
BO3MOKHOCTH BOCCTAHOBJICHHUS.

Poab nmorpeduTeseit

s motpebuteneii cutyamus ocTa€rcs ClIoXKHOU. TpyaHO TOYHO Ompeie-
JUTh, HACKOJIBKO YCTOMYMB TOT WJIM WHOW NPOJIYKT, OCOOCHHO YUYUTHIBas, YTO
€ro BO3JCHCTBHE MOXKET 3HAYUTEIBHO Pa3InvyaThCsl B 3aBUCUMOCTH OT PETHOHA
1 KyJbTyphl. T€M He MeHee, OTAeIbHbIC JIOAX BCE emé 00iaaroT OnpeaeIéH-
HOM BJIACTHIO.

HccnenoBarenu peKOMEHAYIOT COKPAIaTh 00bEMBI MUIIEBBIX OTXOI0B U
notpednenue msica. O6a 3TUX I1ara CHIKAIOT CIIPOC HA CENbCKOXO3SHCTBEHHY O
MPOIYKIIMIO M, KaK CJIEACTBHE, YMEHBIIAIOT JIaBlicHNE Ha OMopa3zHooOpasue.

XOTS Takue W3MCHCHUS MOT'YT IIOKa3aTbCa HC3HAYUTCIIBHBIMHU HA WMHIM-
BHAYAaJIbHOM YPOBHC, IIPH MACCOBOM BHCIAPCHHN OHHU CcrocoOHEBI IIPUBCCTH K
CYIIECCTBCHHBIM ITO3UTUBHLIM CABUI'aM.

bananc mexay ceIbCKHUM X034HCTBOM M OMOpa3HooOpa3ueM

C yuéToMm pa3zBOpavyMBAIONIETOCS KIMMATHYECKOTO KpHU3HCa U pacTyuiei
IIPOJIOBOJILCTBEHHONW HECTAOWMIILHOCTH MHPOBOE COOOIIECTBO CTAJIKWBAETCS C
PAIOM CIOKHBIX BONPOCOB. Kak mpou3BOAUTH JOCTATOYHO NPOJIOBOJIBCTBUS, HE
KepTBysl OnopasHooOpazueM? CMOXeM JIM MBI HAaWTH MECTO MJisi TPUPOIBI U
OJTHOBPEMEHHO HAKOPMHUTh MUIUIHAP/bI JIFOAECH?

HoBoe uccnenopanue ga€t y€TKuil OTBET: perieHus: He OyayT Hal/IeHbl B
MPOCTHIX JIO3YHraX WJIM YHUBEPCAJIbHBIX MNOJUTHUKAX. OHM TOSABATCS TOJBKO
Oyarogaps MOAPOOHBIM JaHHBIM, Y4€TY MECTHOTO KOHTEKCTa W TOTOBHOCTHU
MIPUHSTH BCIO CIOKHOCTH MPOOIIEMBI.

HakopMuTh MUp — 3TO HE IIPOCTO TEXHUYECKas 3a7ayda, a MIyOOKO 3KO-
noruueckuit Be130B. OT TOTO, KaK Mbl OTBETUM Ha HETO CETOJHS, 3aBUCUT, KAKUM
OyJeT Mup, JOCTABIIMICS OYAyIIUM MOKOJICHUSIM.
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Bausinve 3MMHero nmorenJieHusi
HA IJ100aJIbHbIE PACTUTEIbHbIE cooﬁmeCTBa5

Canmxana I'agxoue

MHorue sKCrnepuMeHThI 110 U3YYEHHUIO MOCIEACTBUI MOTEIJICHUS! MOTYT JaBaTh
HENOJHYI0 KapTuHy. HMccienoBatenn u3 MMHMUYUTAaHCKOIO TOCYZapCTBEHHOTO
YHHUBEPCUTETA OOHAPYKUIIM, YTO HCCIIEIO0BaHUS, COCPEIOTOUYECHHBIE MCKIIIOUU-
TEJIbHO HA JIETHUX TEIUIOBBIX BOJIHAX, MOTYT HEAOOLEHUBATH OOIMIMI 3PeKT
M3MEHEHUS KJIMMaTa.

Pactenus Taxxke nepekuBarOT 3UMHUN NIEPUOJ, U UTHOPUPOBAHUE MOTE-
JIEHUs B XOJIOJTHOE BPEMS rojja MPUBOJINT K YITYLIEHUIO BaKHBIX IPOLECCOB, Ta-
KHMX KaK pOCT KOPHEH U KPYrOBOPOT ITUTATEJIbHBIX BEIIECTB.

B cBoem nociienHeM riao0ansHOM MeTaaHaian3e, ONyOJIuKOBAHHOM B XKYp-
Hane Global Change Biology, aBTOpbl NpOaHAIU3UPOBAIN 126 SKCIIEPUMEHTOB,
MIPOBEACHHBIX B YCIOBUSAX OTKPBITHIX TEIUIMYHBIX Kamep. MccnenoBanusi oxBa-
ThIBanu 13 pa3nuyHbIX NPU3HAKOB PACTEHUM, M3y4aeMbIX B Pa3HOOOpPa3HBIX
AKOCHUCTEMAaX — OT AHTApKTHUbI 10 mTata Muuuras.

OOmupHbIi HAOOp TAHHBIX MTO3BOJIUI BBISIBUTH, KaK TAKHE XapaKTEpPUCTHU-
KM, Kak Omomacca, cojJepKaHue a30oTa U (PEHOJOTHUS I[BETCHUS, PEarupyroT Ha
MOBBIIIEHUE TEMIIEPATYPHI.

JKCNEPUMEHTbI, PACCYUTAHHBbIE TOJIBLKO HA JIeTO, He NMPUHOCAT pe-
3yJbTaTa

®ubu 3apHenke, mpodeccop kadeapbl HHTErpaTUBHONW Ouonoruu Mudu-
TaHCKOT'0 TOCYJAPCTBEHHOTO YHHUBEPCHTETAa, OTMETHJIA, YTO ATOT BaXKHBIH IJI0-
OaNbHBIM CHUHTE3 TOCJICACTBUN MOTEIJICHUS JIJII PACTEHUN B Pa3IMYHBIX dKOCH-
CTEMax MOXET OBbITh HMCIIOJB30BaH JIJIsi pa3pabOTKH MOJAENe Oyaylux KinMa-
THYECKUX U3MCHCHUI.

Ona nog4epKkHyIia, 9T0 KpyrioroJnIHoe MOTeIUICHUE BbI3BajIo 0oJiee BhI-
paXeHHBIC M3MCHCHWsI: HaJl3eMHasi OMomacca, mMacca IJIOJOB M POCT JIUCThEB
MOKa3aJIi 3HAYUTEIFHOE YBEIMYCHHE, TOT1a KaK CE30HHOE (TOJBKO JICTHEE) I10-
TeIJIEHUEe BBI3BAJIO OoJiee cradbie A PEeKThI.

> Ucrounnk: Sanjana Gajbhiye. Warming winters may reshape global plant communities /
https://www.earth.com/news/warming-winters-may-reshape-global-plant-communities/ Omny0muKo-
BaHO 24.06.2025



24

3apHellke TakKe yKasaja, 4To COJCpXKaHHE a30Ta B HAJ3EMHOW YacTH
pacTeHUi 3aMETHO CHU3UJIOCH TOJIBKO IPH KPYTIOTOJUYHOM MOTEIICHUH.

Ilo €€ MHEHHUIO, DKCIIEPUMEHTBI, UTHOPUPYIOLIHUE 3UMHUN IEPUOJI, MOTYT
IIPOIYCTUTDH Ba)XKHBIC DKOJIOTMYECKHE M3MEHEHMs. B mcciaenoBanuu mpenarnosna-
rajoch, YTO MHOTHE MPEABIAYIINE SKCIEPUMEHTBI, COCPENOTOUYEHHBIE TOJILKO HA
JIETHEM NOTEIUJIEHWHU, MOTJIM HEJOOLICHUBATh PEAKIMIO PACTEHUM HA KJIMMATH-
YECKHE U3MEHEHUS.

IHorenuienue u3MeHseT CBOMCTBA pacTeHUH

HccnenoBarenu KiacCUGUIUPOBANH PEAKIMM PACTEHUN MO YETHIPEM
rpyIimaM MpU3HAKOB: POCTOBBIE, PEIPOAYKTUBHBIE, XUMUYECKHE U (PeHOoIOTnYe-
ckue. HekoTopsie 3 3THX peakuuii 0Ka3aluCh MPEICKa3yEeMbIMH.

[ToTennenue cmocoOCTBOBANIO yBEINMUCHIIO pocTa MucTheB (G Xemkeca =
0,54) u moxgzemuoit 6momaccel (G = 0,60). Kpome Toro, oHo BbI3BaiO Ooliee
panHue BeceHuue henodassl, XoTsa 3ToT 3P dekt 6611 cnadem (G =—0,12).

OpnHako He Bce M3MEHEHHUs ObLIM MOJIOKUTENbHBIMU. CoAepikaHue a3oTa
B Ha/13eMHOM yacTu pacteHuil cHusmwiock (G = —0,41), yto, BEpOSATHO, CBSA3aHO C
s dexTom pazdaBieHNs MUTATEITHHBIX BEHIECTB. Bec MIOA0B yBemW4MBaiCs C
HIUPOTOM, IEMOHCTPUPYs O0siee BRIPAKCHHYIO PEaKIUi0 B 00Jee XOJOAHBIX pe-
TUOHAX.

B Gostee xonmonHbIX pernoHax HabmoAa0Tes 0oJiee CyleCTBEHHbIE U3Me-
HCHUS B PACTUTEIIFHOM MUPE

C yBelIMYEeHHEM IIMPOTHI PEIPOJYKTUBHBIC MPU3HAKK PACTEHUH CTaHO-
BIJIHCH 0OJiee TyBCTBUTEIBHBIMHU. KOIMUECTBO MJIOI0B M WX Macca 3HAYUTEIb-
HO BO3pacTaju B 0oJjiee BBICOKMX HIMpoTax. Kpome TOro, cpoku HacTyIUICHUS
BECHBI HACTYyMaau 0ojee pe3ko BOIM3U TIOJIIOCOB.

Pacrenus, obutaronue BOJM3M CEBEPHBIX I'PAHUI], TaKKE JIEMOHCTPHUPO-
BaJId POCT MOJ BIMSHUEM MOTEIUICHUS, YTO, BEPOATHO, CBS3aHO C OOMbIIECH
KJIIMMaTUYECKON M3MEHUYMBOCTHIO B 3TUX palioHaX.

OTa U3MEHUNBOCTh MOXKET CIIOCOOCTBOBATh UX ObICTpol amanrtanuu. Bu-
JIbl, OOMTAIOIIME Jalbllie OT CEBEPHBIX I'PAaHMII, JEMOHCTPUPOBAIM MEHEE BbI-
pa’KEHHBIE WJIM J1aXKe OTPULIATEIbHbIE U3MEHEHUS.
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Peakuuu Ha norenJieHue cCTa0MJIM3MPYIOTCH € TeYeHHEM BpeMeHH

KpatkocpouHbie 3KcTIepUMEHTHI BBISBISUIN OoJiee 3HAUMTEIbHbIC H3MEHE-
Hus npu3HakoB. Co BpeMeHeM cOoOOIIecTBa PacTeHUH MOTYT aJanTHpPOBAThCS,
YTO MNPUBOJUT K YMEHBIICHHUIO BBIPAKEHHOCTH HaOm0gaeMbix 3P QHeKToB.
Hanpumep, mpoIomKUTENbHOCTD )KU3HH IIBETKA M KOJIWYECTBO TIJIOOB JEMOH-
cTpupoBaiiu Oosee cinabble U3MEHEHUs B 00Jiee JIIUTENbHBIX UCCIIe0BaHUsX.

JlaHHasi 3aKOHOMEPHOCTh MO3BOJISET MPEATONOKUTh, YTO TUIACTHYECKUE
peaKiuu pacTeHU MOTYT OcliadeBaTh WM CTAOWIU3UPOBATHCS CO BPEMEHEM.
Kpyrnorogununoe norterieHue 6ojiee aeKBaTHO MOJEIUPYET Oyayliue KinMma-
TUYECKHUE YCIOBUS, OCOOCHHO C YUETOM 0XKHJAEMOT0 MOBBIILICHHS TEMIIEPATYPHI
3UMOW.

He Bce BHUJBI P€AarupyrnoT OAMHAKOBO

B uccienoBanum orMedanoch, YTO HE BCE BHUJIbI PEarupyroT Ha MOTEILIe-
HUE OJIMHAKOBO. 3HAYUTEIBHYIO POJIb UTpaiu (OPMBI POCTA: 37aKU U TPaBhl pe-
arupoBasid Ha 9 u3 13 m3ydaembix npu3HakoB. KycTapHHKY TakKe TEeMOHCTpPHU-
pOBaJIM U3MEHEHHUS, CBSA3aHHBIE C MOTEIJICHUEM, BKJIIOYasl YBEJIUYEHUE IIPOLICH-
Ta MOKPBITUS U YPOKANHOCTH IIIOJOB.

C apyroii ctopoHbl, OpuopUTHl U JUIIAHHUKU COKPAILIAINUCH MPU MOBBI-
LICHUHU TEMIIEPATYPbl — HX IIPOLEHTHOE MOKPBITUE YMEHBIIAIOCh, B TO BPEMs
KaK COCYIUCTBIE PAacTeHHUs IPOLBETaNU. TakoW KOHTpPAacT MOI HUBEIHPOBATH
oOmue TEHACHIIMN Ha YPOBHE COOOIINECTB, MACKUPYs crienuduueckue n3MeHe-
HUsl y MEHEE 3aMETHBIX BUJIOB.

ABTOpBI HCCIIEIOBAHUSI YKa3bIBAJIU, YTO HEMECTHBIE BUJbl MOTYT BBIUT-
paTh OT OyAYyIIUX KIUMATUUECKUX yCIOBUM. OJIHAKO, 110 UX MHEHUIO, JAHHBIC
M0 TaKUM BHUJAaM OCTaBaJUCh OTPAaHMYECHHBIMHU, U KOJIUYECTBO MH(POpPMALIUU O
peaKkiugaX 4y>KEPOJHbIX BUOB OBLJIO CIMIIKOM CKYIHBIM JJI BHIHECEHHUS CEpb-
€3HBIX BBIBOJOB.

Jiis1 u3yveHMs mocJieJcCTBUII MoTenieHus1 TpedyeTcs 00JIble JaHHbIX
0 pa3Ho00pa3uu pacTeHU i

Jlaboparopust SpaCE noxa pykoBoactBom ®Pubu 3apHeIKe mnpeaocTaBuiia
onuH u3 126 HabopoB AaHHBIX. X HOATOCPOUYHBIE SKCIIEPUMEHTHI 10 TIOTETLIe-
HUIO Ha Ouonoruueckoil cranuuu Kemnorr 3adukcupoBaiu ce30HHBIE HU3MEHE-
HUSI, KOTOPBIE YaCTO OCTAIOTCSA HE3AMEUECHHBIMU B IPYTUX UCCIICIOBAHUSX.
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Kapa Jlob6coHn mojuepkHyna, 4TO JAHHOE HMCCIEJI0BAHME YHUKAJIBHO IO
MacmTady coOpaHHOTrO Habopa JaHHBIX, OOBEIUHSIONIEr0 PE3ylabTaThl dKCIe-
PUMEHTOB CO BCEr0 MHPa U CO BCEX KOHTMHEHTOB, BKITI0Uass AHTapKTUJTY.

Komanzga uccienoBareneil pekoMeHI0Bajla 0o0Jiee HIUPOKO BKIIOYATH B
AKCTIEPUMEHTHI pa3finyHble BUJIbl pacTeHuil. Ocoboe BHUMaHUE, 110 UX MHEHUIO,
CIIEIyeT yIesATh HeaOOPUTCHHBIM M HECOCYJIUCTBIM PACTCHHSIM, TTOCKOJIbKY 0€3
UX y4eTa MPOTHO3bI MOCJIEICTBUN MOTEIJICHUSI MOT'YT OCTaBaThCsl MCKaKEHHBI-
MHU.

HN3MeHeHne KauMaTa TpedyeT 00jiee COBepIIEHHBIX Moesei

B HCCICAOBAHMHK OTMCYAJI0CHh, YTO MHOIHC IIPCAbIAYIIIHNC pa6OTI)I II0 1o~
TCINICHUIO pacCMaTpuBaJIn JIMIIb OAWH KOHTCKCT -— HAIIPUMCED, JICTHUH CC30H,
OHpe,HCHéHHBIe BHUJIbl WJIM OTACJIBHBIC PCTHOHBI. Ananuns IIoKasaJl, 4TO HHM OAHa
OTACJIbHAA XapaKTCPUCTHKA HC MOXKCET pacCKa3aThb BCIHO KAPTHUHY IMOJIHOCTLIO.

ABTOpPBHI MOJUEPKHYIU, YTO MOTETUICHHE OKa3bIBAaCT pPa3HOE BIMSHHE Ha
pacTeHusi B 3aBUCUMOCTH OT IIHPOTHI, THUIA PACTEHUHA U MPOIAOJLKUTENBHOCTH
JKCIIEpUMEHTA. B TO k€ BpeMsl OHM OTMETWIH, YTO CKOOPIMHUPOBAHHBIE IJIO-
OanbHbIC MHUIMATUBEI, Takue Kak cetd LTER m WaRM, HauMHAIOT 3aM0JIHATH
CYIIECTBYIONIHE MPOOENBI B 3HAHUSIX.

ITo ux MHCHHIO, paCTCHHA HC ABJIAIOTCA IIACCHBHBIMHA 00BEKTaMHU BOB,D]GI)'I-
CTBHA: OHH aJalITUPYIOTCA, MIPUXOJAT B YIIaJOK WK pacuBETAOT, HHOT'Ia OJJHO-
BPCMCHHO IPOABIISAA BCC OTU PCAKIIHU. 21.]151 ITIOJIHOI'O ITIOHMMAaHHA TaKHX H3MC-
HEHUM HGO6XO,ZII/IMO pacCMaTpuBaTh BIHAHHC ITOTCIVICHUA C y‘IéTOM BCCX CC€30~
HOB M 3KOCHUCTEM, & HC TOJIBKO B IICPUO/IBI MaKCHUMaJIbHON COJIHEYHOM aKTMBHO-
CTH.
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HoBoe ncciienoBanue nogdepKuBaeT
yIpo3y rji00ajbHOM 3aCyNIJIMBOCTH
ISl CeJIbCKOT0 X03stiicTBa’

Kstpun Poaenmeiiep

JIOJAroCpoUHbIil CIBUT B CTOPOHY OOJ€€ CYyXUX YCIOBHHM 3HAUYUTEIBLHO MEHSET
naHAmadTel 1 00pa3 JKU3HU M0 BCEMY MHpPY. OTa MEIJIECHHO Pa3BUBAIOLIASCS
TEHJEHIUS, Ha3blBaeMas apuau(uKanuei, 3aTparuBaer yxe 2,3 Mipj 4e0BeK
n 40% cymu 3emnu. Takue M3MEHEHHs] MMEIKOT CEPbE3HBIE IOCIEACTBUS JIS
CEJIbCKOT0 XO35IMCTBAa U BOJAHBIX cucTteM, ocobeHHo B CIIA. Ot LenrpanbHoii
nonuubl Kanupopuun no Benukux paBHHH, KOTOPbIE YacTO HAa3bIBAOT >KUTHH-
el Mupa, pepMepbl CTAIKUBAIOTCA C TPYAHBIMH PEHIEHUSIMU O TOM, YTO Ca-
KaTh, KAK OPraHU30BBIBATh OPOILIEHUE M KaK aJalTHpPOBaThCA K Oyayliemy, B
KOTOpPOM Bojia OoJibllie HE OyJIeT rapaHTUPOBAHHBIM PECYPCOM.

OTH BBIBOJIBI OBUTM OMYOJIMKOBAaHBI B cTaThe XypHana Nature Water non
Ha3BaHUEM «YCHJICHHE 3aCyIUIMBOCTH TPEOYET CPOYHBIX TIJI00aIbHBIX ajiar-
THUBHBIX PEUICHUN U MOJUTUYECKUX TCUCTBUI», MTOJATOTOBICHHON MO PYKOBO/I-
CTBOM BHIIEe-TIpe3UJiIeHTa U Tipodeccopa YHUBEpcuTeTa ITatra Muccucunu
Hapuwuce! [Ipukon B cOTpyHUYECTBE C TPYIIION MEXIYHAPOAHBIX YUCHBIX.

Jlxynu J[>xopaaH, BULE-TIPE3UJICHT 110 UCCIIEIOBAHUSIM U S3KOHOMHYECKO-
MY Pa3BUTHIO, OTMETHJIA, YTO YHUBEPCUTET IITaTa MUCCUCUIIA 3aHUMAET JIU-
JUPYIONIYIO MO3UIMI0 B PELICHUH TJIO0ATBHBIX MPOOJIEM uepe3 UCCIeIOBaHUS,
OKa3bIBaWOIKUE peanbHOoe BiusHWe. OHA TOMUYEpKHYNA, 4yTO paboTa JOKTOpa
[Ipukon ABIETCA NPUMEPOM TOT'O, KAK YUEHbIE YHUBEPCUTETA CBA3BIBAIOT MEXK-
JYHapOJIHYI0 HAyKy C MPAKTHUYECKUMH PEHICHUSIMHU, KOTOpbIe POPMUPYIOT TO-
JIUTUKY W IPAKTUKY, HAIIPABJICHHBIC HA YKPEIUICHHE YCTOMYMBOCTU IO BCEMY

MUDY.

Uccnenosanue 6wu10 nipeactaBieHo Ha Kondepenmun OOH no 6opnde ¢
OITYCTHIHMBAaHUEM — TJI00ANBHOM MmaaTdopme, riae Hayka BCTpPEUaeTcs ¢ IMOJIH-
tukoi. Ha 3Toit kondepenmnuu [Ipukon u €€ koMaH1a MTOMOTIN HHOOPMUPOBATH
MEXIYHApOJIHbIE CTPATErHMH IO PEHICHUI0 TPOoOJIeMbl HApacTaOIIET0 PHUCKA
JOJITOCPOYHOTO BBICBIXaHHUs, KOTOPOE MPEICTaBIsAET COOON HE MPOCTO BPEeMEH-
HBIE 3aCYXH, a TTIOCTOSIHHOE CHUKEHUE YPOBHS BOJI00OECIIEYCHHOCTH.

HpI/IKOH 3a4BUJId, YTO 3TO HCCICIOBAHHUC MMCCT PCAJIBHBIC ITOCICACTBHA
JJIA Muccucunu. Ona O6’I)SICHI/IJIa, 4qToO, KOT'Ja 3€MJIM BBICBIXAKOT, CTPAAArOT HC

% Mcrounnk: Kathryn Rodenmeyer. New study highlights global aridification, threat to agriculture /
https://phys.org/mews/2025-04-highlights-global-aridification-threat-agriculture.html OmnyOnukoBano
27.04.2025
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TOJEKO (hepMephl, HO U yNpaBICHHE BOJHBIMUA PECYPCAMH CTAHOBUTCS CIIOXKHEE,
HKOCHCTEMBI HCIBITHIBAIOT CTPECC, a CENBbCKUE OOIIMHBI, yKE HAaXOJSAIINECS B
TPYJHOM TOJIOKEHHUH, CTAJIKUBAIOTCS € el€ OOJIBIIMMH MPOOJIeMaMH.

Pabota rpymnmsl, o €€ cioBaM, HampaBjieHa Ha TIOUCK PEIICHUM, KOTOPbIE
noMmoryT Muccucunu u CIHIA ocraBatbecsi Ha mar Brnepeau. Cpeau Takux pe-
neHuii — O6osaee 3(pPeKTUBHbIE CTPATETUU OPOILIEHHUS, YIYyYIIEHHbII MOHUTO-
PHUHT C IOMOILBIO aHAJIN3a JaHHBIX, BBIPALIMBAHUE 3aCyXOYCTOMUYMBBIX KYJIBTYP
U BOCCTAHOBJICHUE JETPAJUPOBAHHBIX 3€MENb IS YAEp:KaHus OOJIbLIEro KOolu-
YECTBA BOJbI U CHUIKEHUS JI0JITOCPOYHOI0 PHUCKA.

OHU NOUEpPKHYIN HEOOXOJAMMOCTh Mepexoaa OT pearupoBaHus Ha KpHU-
3UChl K TMEPCHEKTUBHOMY IJIAHUPOBAHUIO, OOBECAUHSSA YIpPaBICHUE BOJHBIMU
pecypcaMu, BOCCTAHOBIICHUE 3€MEJIb U OAAEPKKY CEIILCKOTO X0351CTBA B OJHY
CKOOPJIMHUPOBAHHYIO CTPATETHIO.

[Ipukon oTMeTHsa, YTO 3aCyIUIMBOCTh — 3TO HE NPOCTO TIIOOaIbHas
npoOJieMa, KOoTopasi Masio BiusieT Ha ku3Hb B Muccucunu u CIIA. Ona noa-
YepKHYJa, YTO HEOOXOAUMO JEWCTBOBATh HEMEIJIEHHO, YTOOBI 3alIUTUTH (ep-
MBI, JieCa U CEMBHU.

HccaenoBanme: TOJbKO 0JHA CTPAHA B MUPe
NPOM3BOANT BCIO HEOOXOAMMYIO eii ey’

N3 186 ctpan mupa Tonbko ['aifaHa mpoOU3BOAUT AOCTATOYHO €bl, YTOOBI MPO-
KOPMUTh BCEX CBOMX I'pak/aH, HE 00paliasich K UMIOPTY. DTU BBIBOABI CIETY-
0T U3 COBMECTHOI'O MCCJIEIOBAHUS YUEHBIX DJUHOYPICKOTO YHUBEPCUTETA U
I'érTuHrenckoro ynusepcurera uMenu I 'eopra Asrycra.

Hayunas rpynmna noctaBuiia 1eidb BbISICHUTb, HACKOJIBKO YCIICIIHO Kax-
Jlasi CTpaHa criocoOHa o0ecrneurBaTh CBOE HACEJIEHUE CEMBIO TPYIIaMU MPOAYK-
TOB MUTaHUS: PPyKTaMHU, OBOLIAMH, MOJIOYHBIMU MPOAYKTAMHU, PHIOOH, MSCOM,
pPacCTUTENbHBIM OETTKOM U MPOAYKTAMHU C BHICOKUM COJIEpKaHUEM Kpaxmaa.

HccnenoBanue mokaszano, 4ro 65% cTpaH Npou3BOIAT OoJibllie Msica U
MOJIOYHBIX MPOAYKTOB, 4YeM TPeOyeTCs i YIOBICTBOPEHHUS MUIICBLIX TOTPEO-
HOCTEW UX HACEJICHUSI.

7 Mcrounuxk: https://habr.com/ru/news/912382/ Omy6nukosano 24.05.2025
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OIHOBPEMEHHO C 3THUM BO MHOXKECTBE CTpaH MHpa yu€HbIe HAOII0JaIn
neduuuT O00raThlX MUTATEIbHBIMU BellleCTBAaMU pacTeHuil. Toabko MeHee moJio-
BUHBI CTPAaH MPOU3BOJAT JIOCTATOYHO PACTUTENBLHOIO Oeika, BKiItovas (hacolib,
HYT, YEYEBUILY, OPEXH U KpyIly. Takke TOJBKO MEHEE MOJOBUHBI CTPaH MPOU3-
BOJST HEOOXOIUMBII 00BEM MPOAYKTOB C BBICOKMM COJEpKAHUEM Kpaxmala.
[Topsinka 24% cTpaH BeIpalIMBaAIA JOCTATOYHO OBOLIEH.

EBpomna u IOxHas Amepuka B LIEJIOM OKa3alHuCh OJIMKE K CaMOJI0CTaTOu-
HOCTH, YEM JpYyrue peruoHbl. Mamnbple OCTpOBHBIE IrOCyAapcTBa, CTpaHbl Apa-
BUICKOTO TMOJIYOCTPOBAa U CTPAHbl C HU3KUM YPOBHEM J10X0Ja ObUIM CKIIOHHBI
I10JIAraThCsl HA UMIIOPT IPOIOBOIBCTBHUS.

Adranucran, OAD, Upak, Maxkao, Katap u Memen He nmpousBoauiau 10-
CTATOYHOT'0 KOJMYECTBA MPOAYKTOB HU B OJHOM TI'PYIINE, YTOOBI CUMTATHCS Ca-
MOJIOCTATOYHBIMU B KaKOU-JIMOO U3 3TUX KaTErOpHUH.

Economic Legumes, Starch Dair Fish and " Meat and Number of

union nifezr;d staplez produ)::ts prcf;(j:cts Fruits prrggj::ts Vegetables groups = 100%|
174 20 I ¢ 124 149 61 5
144 [ o 356 201 4
55 104 295 307 5
97 71 149 18 2
| CEMAC 163 151 4
179 66 3
I oo 4
EUCU + UK 146 495 4
88 163 1
MERCOSUR 202 761 5
80 49 3
151 315 3
103 615 5
75 83 2

Huskyro camomocTaToyHOCTh HENb3sl Ha3BaTh IUIOXOW camoil mo cebe,
OOBSICHSIET BEAYIIMM aBTOpP HCCIENOBaHUS M3 | €TTUHIEHCKOTO YHHMBEPCUTETA
Honac IItens. OH ykas3ad Ha BECKHE M YacTO BBITOIHBIC IPHYHHBI, 10 KOTOPBIM
CTpaHa MOXKET HE MPOU3BOAUTH OOJIBIITYIO YaCTh HEOOXOIUMOTO €i MPOIOBOJIb-
CTBHSL.

Hampumep, B cTpaHe MOXKET HE ObITh TOCTATOYHOTO KOJUYECTBA OCAIKOB,
TJIOJIOPOAHON TTOYBBI WJIM CTAa0OMIBHOM TeMIEepaTyphl IS BBIpAIIMBAHUS HEOO-
X0JUMOro 00bE€Ma POIOBOIBCTBUS ISl CBOETO HaceneHus. MiMnopT npoiykToB
u3 0oJsiee MOAXOMSIIMX I MPOU3BOACTBA PETHOHOB TAK)KE MOXET OKA3aThCs
BbIrOAHEE, nosicHu LlITens.

«OnHaKO HUBKUN ypOBEHb CaMOOOECTICUCHHOCTH MOKET CHU3HTH CIIO-
COOHOCTh CTpaHbl pearupoBaTh Ha BHE3AMHbBIE TJIO0ATBHBIE MOTPSICEHHS B 00J1a-
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CTU IIOCTaBOK MPOJOBOJILCTBUS, TAKUE KaK 3aCyXH, BOWHBI UJIM 3alPEThl HA DKC-
IIOPT», — IOJUYEPKHYJ YUEHBIN.

B pamkax cBoeii paboThl HaydHasi Tpymma u3Mepuiaa 00bEMBI TPOU3BOJI-
CTBa MPOJIOBOJILCTBUSA B KXKOU CTpaHe. 3aTeM y4EHbIe CPAaBHUIIM STH JTaHHBIC C
TEM, 9TO HEOOXOAMMO ISl YIOBIETBOPEHHUS MOTPEOHOCTEH JTIOCH B MUTAHUH,
coriacHo nuere Livewell BcemupHoro ¢ponaa nukoit npupoibl, KOTOpas OpHeH-
TUPOBaHA Ha PACTUTEIHHYIO IHIITY.
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MoaeaupoBaHue ¥ AaHAJIUTHKA

I[eTaJII/I3I/IpOBaHHaH MOA€JIb BJIAKHOCTH ITOYBbI
MMOMOracT IMMOHATH NMOBCACHUC paCTeHI/lﬁ 141 K.III/IMEIT8

JIro6o0if momManIHUi cag0BOJ 3HAET, YTO ISl Pa3HBIX pacTeHUil TpeOyeTcs: CBOM
pexuM nonuBa. Ecinu 3a0bITh MONUTH KIyMOY Ha BBIXOJIHBIX, 3TO MOXET IpHUBE-
CTH K CEPbE3HBIM MOCIEICTBUSAM, TOTJA KaK C JEPEBbsIMU OOBIYHO BCE OylEeT B
nopszike. Pactenus BbipaboTaiv pa3Hble CTPATETUU YIPABICHHS PacXxolioM BO-
IIbl, OTHAKO MOJEIHN BIIAJKHOCTH ITOYBBI JO CHX IOP B OCHOBHOM UTIHOPHUPYIOT
3TH OCOOEHHOCTH.
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Uccnenosarenu u3z Kamudopuuiickoro yauBepcureta B Canta-bapbape u
INocynapcTBenHoro yauBepcutera CaH-/luero uckaiu crmocod BHIMTH 32 paMKH

¥ Mcrounnk: A nuanced model of soil moisture illuminates plant behavior and climate patterns /

https://phys.org/mews/2025-07-nuanced-soil-moisture-illuminates-behavior.html Omy0nukoBaHO
8.07.2025
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MIPOCTBIX MOJENEH «BKIHOYEHO/BBIKIIOYEHO» U YUYECTh BCE TOHKOCTH TOTO, Kak
pacTeHus CIpaBisOTCA C BOJHBIM cTpeccoM. [l 3Toro oHu pazpadortanu He-
JUHEHHYI0 MOJIEIb, MO3BOJSIOUIYI0 OTCIEKHBATh TAKO€ MOBEIAEHUE PACTCHMIl
Ha OCHOBE CITYTHMKOBBIX JaHHBIX. X MeTomonorusi, omyOJMKOBaHHAS B XKYp-
Hane Geophysical Research Letters, TO3BOIUT YAYUIIUTh KIUMAaTHUYECKHE MO-
JIeM ¥ TOMOXeT paspadorarh Oonee 3(P(EeKTHUBHBIE CTpaTeruv YIpPaBIICHUS
BOJHBIMU PECYPCAMHU.

Kak BbICBIXalOT NOYBbI

Ilocne moxzast Bojga MOXET ABUTAThCS IO pa3HbIM OyTsM. OHA MOXKET
YXOJUTh BHU3 — CTEKATh C MOBEPXHOCTU B PYUbU U PEKH UJIU MIPOCAYUBATHCS B
r1y0OOKHe BOAOHOCHBIE TOPU30HTHI. JIMOO ke BOJla MOXKET MOJHUMAThCA BBEPX
— HCTIAPATHCS HEMOCPEJACTBEHHO U3 MOYBBI UM MOCTYMATh B KOPHU PACTCHUH,
KOTOpBIE 3aTEM IEPEAI0T BJIary 4epe3 JUCTb 00paTHO B aTMoc(hepy. YUEHbIe
HA3BIBAIOT 3THU J[BAa MOCIEHUX MPOIIECCa IBANOTPAHCTIMPAIIUEH.

To, Kak BBICBIXAIOT MTOYBBI, OKA3bIBAET BIUSHUE HA HKOJIOTHUIO, TIOTOIHBIE
yCIOBUS U ri00alibHbIe NUKIBI pecypcoB. K coxanenuio, 10 HEIaBHETO Bpeme-
HU YYEHBIM HE XBAaTaJ0 MAaCIUTAOHBIX JAHHBIX O IMPOILECCAaX BBICHIXaHUS MOYB,
MO3TOMY OHU B OCHOBHOM OIHUPAJINCH HA YUCIIEHHOE MOJISTUPOBAaHHUE.

Benymuii aBrop uccinenosanus PExo Apaku, COBMECTHBIM JOKTOPAHT
Kamudopnwuiickoro yausepcuteta B Canta-bapbape u ['ocynapcTBeHHOTO YHU-
Bepcuteta CaH-/luero, oTMeTHI, 4TO, HECMOTPSL Ha BAXXHOCTh BJIAKHOCTH MOY-
Bbl KaK KJIFOUEBOI'O KOMIIOHEHTA I'MJIPOJOTMYECKOrO MOBEIEHUS, OOIBIINHCTBO
MOJIEI€N HE WCIONB3YIOT 3TH JaHHbIE. 110 ero cimoBaM, JaHHBIE O BIIAKHOCTH
MOYBBI TPYIHO COOPATh M CIIOKHO MHTETPUPOBATH B MOJIEINH, TTOITOMY yUYEHBIE
OOBIYHO OPUEHTUPYIOTCS HA OCAJKU WIH CKOPOCTh PEYHOI'0 CTOKA.

ApaKI/I TAKIKC O6’b}ICHI/IH, 4qTO KIIACCHUYECKHUEC MOACIIM TIPpCAIIojaararT, 9TO
BCC PpACTCHHA COKpaIarOT TPAHCIIUPALIHIO C OJMHAKOBOM CKOpPOCTBHIO U B OJHHU U
TE K€ CPOKHU, HE3ABUCUMO OT TOI'0O, MOJIOABIC OHU WJIM CTApPbIC, JICTHUC WU 3UM-
HHC, ICPCBbA NN TpaBbl, MAJICHbKUC HUJIN OoJbIIHE.

ABTOPBI OTMETHJIU, YTO UCIIOIb30BaHUE YHPOIIEHHBIX MOJieiel olerya-
€T aHaJIU3 U MPOBEJICHUE DKCIIEPUMEHTOB, HO IIPA 3TOM HE YYHMTBHIBAET MOBEIC-
HHUE PACTEHUM, KOTOPOE BO MHOIOM OMNPEHEIAET IMPOLIECC BBICHIXaHUS TOYBHI.
OHM TNOAYEPKHYJH, YTO BKJIIOUYEHUE B3aMMOJICVCTBUS MEXKY PACTCHUIMU H
MOYBOH JIOJDKHO MOBBICUTH TOYHOCTH U MPEJCKA3aTEIbHYIO CIIOCOOHOCTh MOJIe-
nei. KpoMe Toro, ucciaenoBaTelii CYUTAIOT, YTO €CIIM UCKIIOUYCHHUE MOBEICHHUS
PacTEHUN NPUBOJMUT K JIMHEMHOW MOJIENIM, TO BHEAPEHUE HEJIUHEMHOU MOJENHU
MOXKET TOMOYb Iy0Ke U3YUUTh CTPATETMH BOJOMOJIb30BAHUS.
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ITocTpoenue HOBOM MOIEIHU

Apakyd Hayana ¢ MOCTPOCHHS JIMHEHHOW MOJEIN HBANOTPAHCIHUPAIUH,
OCHOBaHHOW Ha BPEMEHU WM BIAXXHOCTHU MOYBHLI. 3aTeM OHA BBeEJia HEIIMHEHHYIO
MEPEMEHHYIO, UTOOBI YU€CTh, KAK PACTEHUSI U3MEHSIOT CBOE BOJONOTPEOJICHUE B
3aBUCUMOCTH OT YPOBHS BIIQXKHOCTH TTOYBHI.

B omnnune OT y4€HBIX NPOLIBIX AECATUIETUH, Apaku U €€ COaBTOPbI
UMEJHU JOCTYIl K OTPOMHOMY O0OBEMY JAaHHBIX, KOTOPHIE OHU UCIOJIb30BAIH IS
IIPOBEPKH HOBOW MOJENM Ha OCHOBE M3MEPECHUH BIAKHOCTH MOYBBIL. J{JIs1 3TOTO
oHM npumeHunn AanHeie cnyTHuka HACA SMAP, KOTOpBIN ¢ TOMOIIBIO MHUK-
POBOJIH U3MEPSAET CPEIHIOIO BIAKHOCTH IIOYBBI 110 BCEN MOBEPXHOCTH 3€MIIH.

ABTOpBI OOHAPYXKUIIH, YTO HETMHEIHBIN MOAX0]] 3HAUUTENBHO Jy4Yllle CO-
IJ1aCyeTcs CO CIlyTHUKOBBIMHM JAHHBIMHU II0 CPaBHEHUIO C IBYMS OCHOBHBIMU
JUHENHBIMA MoJensiMU. OHU TakKe BBISICHWUJIM, YTO JIMHEHHBIE MOJENIN CKIIOH-
HBI [IEPEOLICHUBATh CKOPOCTh 3BAIIOTPAHCIIMPALUX, IpecKa3biBas 0ojee ObICT-
pO€ BBICBIXaHWE I10YB, Y€M NMPOUCXOAUT HA caMOM zene. TO4HBIA y4ET 3TOro
nporecca 0COOEHHO BaKEH JIJIS1 PETMOHOB, CTAJKUBAIOIIUXCS C MOCTOSHHOMN He-
XBAaTKOM BOJBI.

[lo cmoBam Apaku, HEKOTOpPbIEC €€ KOJUIErd KPUTHKYIOT HETMHEUHYIO MO-
JIeJTb 33 U3JIUIIHIO CI0KHOCTh. OHM OTMEYaroT, YTO, HECMOTps Ha Oosiee ToY-
HbIE TTPOTHO3bI, JOMOJHUTEIbHBINA MApaMETP YCIOKHSIET €€ MPUMEHEHHUE.

Apaku npu3HAET KPUTHUKY, HO YTBEPKAAET, YTO MOJTYUEHHBIE PE3YIHTATHI
ONpaB/AbIBAIOT TaKOW kKoMmrpomucc. OHa OTMeUYaeT, YTO HECMOTPSI Ha OOJIBIIYIO
CJIOKHOCTb, HEJNMHENHAd MOJENb Jy4dlle COOTBETCTBYET HAHHBIM M OTPAXKaeT
OombIiie 0cOOEHHOCTEH TIOBEeICHHS cUCTeMbl. Kpome TOro, oHa mpemocTaBisieT
BO3MOYXHOCTH JIJISl U3YUECHHSI a/IalTallud PACTEHUH.

CoaBrop uccnenopanuss bpun Mopran, OwsBImHil mokTopanT Kamudop-
Huiickoro ynuBepcureta B Canra-bapOape, a HbiHe mocTaokTopaHT Maccauy-
CETCKOr0 TE€XHOJOTUYECKOT0 MHCTUTYTA, MOSCHWI, YTO TPYIHO HU3MEPUTH, KaK
pacTeHus ynpasisiOT MMOIJIOIIEHUEM BOJIbl B OTBET Ha M3MEHSIOLIUECS YCIOBUS
oKpy»karouiei cpeapl. OH 3a0aéTcs BONPOCOM, IPOJOJIKAIOT JIM PACTEHUS PacTh
M30 BCEX CHJI, TIOKA y HUX €CTh XOTh KaKOM-TO 3armac BOJbI, WIH K€ MOJHOCTHIO
MPEeKpaIlaloT TPAHCIIUPAIMIO, YTOOBI M30€KaTh MOBPEKACHHS TKAHEH.



35

Kak pbIHOK CeJIbCKOXO03IICTBEHHOM AHAJIUTHKH
dopmupyeT Gyaymee arpocexTopa’

Heo6xomuMocTh Mmoafep XKUBaTh MPOU3BOJICTBO MPOAYKTOB IMHUTAHUsS, DPAIUO-
HaJbHO HCTOJB3Ysl PECypChl U MPOTHUBOJCUCTBYS KIMMATUYECKUM BBI30BaM,
CTUMYJIUPYET TpaHC(HOPMAILIMIO COBPEMEHHOTO CEJILCKOI0 XO3SiCTBA MOCPE-
CTBOM TiepefoBOil aHanMUTHKU. VCcronap30BaHUE CIYTHUKOBBIX CHHUMKOB, IPO-
THO3WPOBAHUSI TIOTO/IbI, MOJICJIEH OLICHKH YPOXKAWHOCTU U CUCTEM MOHUTOPUHTA
pPa3BUTHA U PACIPOCTPAHEHUS BPEAMUTENICH MO3BOJISIET MONy4YaTh LU(POBBIE
JaHHBIE, KOTOPbIE TOMOTAIOT MPUHUMATh OOOCHOBAHHBIC PEIICHUS B PEKUME
peaIbHOTO BPEMEHU U MOBBIIAIOT ONEPallHOHHYIO0 3G (PEKTUBHOCTE (hepMEPCKUX
XO3SICTB J11000ro Macmraoa.

O030p pbiHKa

PBIHOK CEJIBCKOXO35MCTBEHHON aHAJIUTUKUA JEMOHCTPUPYET CTPEMUTEIb-
HBII pocT, OOYCIIOBIICHHBIM YBEJIMYEHUEM CIPOCAa HA TOYHOE 3EeMIIC/ICNINE M
U(POBBIC PEIICHUS I CeBCKOro Xo3sicTBa. B 2024 1. ero cTOUMOCTH OT1e-
HuBaercsa B $6,49 mupn, a x 2030 r., corjacHo mporHo3am, gocturuet $14,22
MIpa, npu cpeaneMm rogoBom temiie pocta (CAGR) 14,4% B TeueHune nporHo-
3UpyeMoro nepuoja. Jluaupytomiee nojaoXeHue Ha pbiHKe 3aHuMaeT CeBepHas
AMepuKa, 4TO 00BSICHAETCS IIUPOKUM BHEAPEHUEM BBICOKOTEXHOJOTMYHBIX CH-
CTEM HapsAly C MHCTPYMEHTAMU NPUHATHS PEIICHUN Ha OCHOBE UCKYCCTBEHHOTO
HMHTEJUIeKTa. A3MaTCKO-TUXOOKEaHCKUIN PEruoH sBIAETCS Hambosiee OBICTPO-
pacTyIIUM PBIHKOM OJIarofapsi aKTUBHBIM IporpamMMaM IU(POBU3AIUU CEITb-
CKOr'0 XO35HCTBAa, PACIIUPEHUIO JOCTyNa K HHTEPHETY M TOCYAapCTBEHHBIM
naunuatuBaMm B MHauu, Kutae u crpanax KOro-Boctounoit Aszuu. Kpynueii-
IIMMU UTPOKAMU Ha MUPOBOM PBIHKE CEIbCKOXO3SIIICTBEHHOW aHAIUTHKHU SIBIISI-
totcsa komnanuu Trimble Inc., IBM Corporation, Wipro, SAP SE, Iteris, Taranis,
Oracle Corporation, Conservis Corporation, Geosys Inc. u gpyrue.

® Ucrounnk: Agriculture Analytics Market Powers the Future of Data-Driven Farming Practices /
https://www.globalagtechinitiative.com/digital-farming/analytics/agriculture-analytics-market-powers-
the-future-of-data-driven-farming-practices/ Omny6maukosano 20.06.2025
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AHAJIMTHKA KAK OCHOBA Pa3yMHBIX PellIeHU# B CeJILCKOM XO0351liCTBE

BHenpeHne aHaIUTUKY B CENIBCKOE XO3SMCTBO MEHAET (epMEpPCKHE OIle-
painuu Ha BCEX 3Tarax — OT IUIAHUPOBAHUS 3aTpaT U MOHUTOPUHTA MTOCEBOB 10
IIPOTrHO3UPOBAHUS YpOKast U YIpaBieHUs 1enoykamu noctaBok. Cerogus ¢ep-
MepHbI BCE Yallle MPUMEHAIOT HAyKy O TaHHBIX U UCKYCCTBEHHBIN MHTEIUIEKT, Ie-
pPEBOJISI CBOM YIIPABIEHYECKHUE CTPATETMU C MHTYUTHBHBIX PEIICHUN Ha pelie-
HUS, OCHOBaHHbBIC Ha (PAKTUUECKUX JTAHHBIX.

IIporHo3upoBanue ypo:KAMHOCTH U MOJAECJIMPOBAHHE CEIbCKOXO035i-
CTBEHHBIX KYJbTYP: UCIOJb30BAHUE UCTOPUUYECKUX M TEKYLIMX JAHHBIX IS
TOYHOM OLIEHKHU Oyayiien ypokaiHOCTH.

¢ AHAIMTHKA NMOroAbl U KJIAMMaTa: 3QPEeKTUBHOE IUIAHUPOBAHUE CPOKOB
nocajaku M cOopa ypoxkas Ha OCHOBE aHaju3a TUIEPIIOKaJIbHBIX IMOTOM-
HBIX YCIOBUH.

o KaprorpagupoBanue nmousbl M noJiei: co3qanue noaApoOHBIX KapT M0-
A€l U1s1 ONTUMAJIBHOTO OIPENEICHUs] HOPM II0CEBa U BHECEHUS yHo00pe-
HUM.

o OOnapy:xenue Bpeaurtesied U 00Jie3Heli: BbISIBICHUE 3aKOHOMEPHOCTEM
JJIs. TIPOTHO3MPOBAHUSI PUCKOB M MPUMEHEHHUS TOYCUHBIX MEp 3allUTh
pPacTCHUM.

o« @MuHaHCOBasE AHAJMTHKA (bepMepcmlx X0351HMCTB: HHTCTPUPOBAHHBIC
MaHcJan MOHUTOPHHIA IIOMOrdroT YJIY4YHIWTb IPOLCCCHI 6IOI[)KCTI/Ip0Ba-
HHUA, OICHUBATHL PUCKU W MPOTHO3WPOBATHL MHBCCTUIIMOHHBIC BO3MOXKHO-
CTH.

NU, mamuHHOe o0yyeHHe M 00JaYHAsi HHTErpalusi Kak JpaiiBepbl
HHHOBAIIUH

Pemenus B oOnacTu CeNbCKOXO3AHMCTBEHHOM aHAJIUTUKH AKTHBHO MHC-
MOJIB3YIOT UCKYCCTBCHHBI MHTEIIJICKT U aJITOPUTMbl MAIIMHHOTO OOYUYCHUS IS
BBISIBJIEHHUS] 3aKOHOMEPHOCTEH M aHOMaJui, 4TO CHOCOOCTBYET aBTOMATH3aIlUH
bepmepckux oneparuid. MaTerparus o01auyHbiX miaTdhopM ¢ CEHCOPHBIMU Ce-
Tssmu uHTepHeTa Benleil ([oT) mo3Bosiser co3naBaTh ynanéHHO JOCTYIHBIC CH-
CTEMBI MOJJICPKKH MPUHATUS pelieHnil B peasibHoM Bpemenu (DSS) mist arpo-
HOMOB U (¢epmepoB. CoBpeMeHHBIE TUIATGOPMBI TPOTHOCTHYCCKON aHATMTHKH
aBTOMATU3UPYIOT MPOIECCHI OPOIICHUS U TUTAHUPOBAHUE BHECCHUS yIOOPCHMUIA,
a Takke 00eCIeYnBarOT Pa3BEPTHIBAHNUE MEPONPHUATHI C UCITOJIB30BAHUEM JIPO-
HOB. DTO HE TOJIbKO CHIDKACT MOTPEOHOCTH B PYYHOM TPYJIC, HO W IOBBIMIACT
TOYHOCTH M 9P (HEKTHUBHOCTH arpapHbIX ONCpPaIIHii.



37

YCcTOHYHBOCTL M B(I)q)eKTI/IBHOCTB Gnaronapﬂ HCTOYMHHKAM JAaHHBbIX
U CUCTEMaM UCKYCCTBEHHOI'O MHTCJVICKTAa

Ananutnyeckoe (epMepcTBO UIpaeT KIKYEBYIO pOJb B 00OecleueHuu
YCTOHYMBOTO Pa3BUTHUS CENBCKOTO X03siicTBa. DepMepsl, 3 PEeKTUBHO HUCIIONb-
3ysl pecypchl, CIIOCOOHBI CHI)KAaTh HETaTUBHOE BO3/CHCTBHE HA OKPYKAIOUIYIO
Cpeay M OJHOBPEMEHHO TIOBBIMIATh CBOID YCTOHYHMBOCTH K H3MEHSIOIIHMCS
KIUMaTHYeCKUM yciaoBusiM. COBPEMEHHBIE aHATUTUYECKUE MAATPOPMBI TIOMO-
raloT OpeJOoTBPAaTUTh UYPE3MEPHOE HCIOJIb30BaHUE YIOOpEHUil, ONTUMU3UPO-
BaTh YIpaBJICHHE BOAHBIMH pecypcaMu M OOECHeYHMBaTh MPOCIEKHBAEMOCTb
MPOAYKTOB OT (PEpPMBI A0 CTOJIA, YTO CHOCOOCTBYET JOCTHKEHUIO TJIO0ATBHBIX
HeNel ycToN4MBOro pa3BUTHS U MPOIOBOJIBCTBEHHOM 0€30MaCHOCTH.

IIpoGJieMbl BbIX0/12 HA PBIHOK

HecMoTps Ha 3HAUMTENBHBIM IMPOIPECC, PHIHOK CEIBCKOXO3AMCTBEHHOU
AQHAJIMTUKU TIIPOJOJDKAET CTAIIKUBATBCA C PALOM IIPENATCTBUM:

o Bpbicokue NEPBOHAYAJIBbHDBIC 3aTPAaTbl H MOJC/IM NOANMCKH: MCIKHUC
Q)CpMCpBI 4aCcTO HC MOI'YT IIO3BOJINTD cebe MNpCMHUAJIBHBIC aHAJTMTHYCCKHC
YCIyTHu U3-3a OrpaHUvYCHHOIrO Karurasia.

o Hepocrarok rpamMoTrHocTH B padore ¢ JAHHBIMM MW TEXHHMYECKHX
HABBIKOB: MHOTHM (epmepam TpeOyroTcs o0pa3oBaTeabHbIe IPOIPaMMBbI
JUISL TIPABWJIBHOTO MOHUMAaHUS M 3()PEKTUBHOTO HCIOJIB30BAHUS AHAIH-
TUYECKUX JTAHHBIX.

o [IIpoGaemMbl MHTErpanMu JAHHBIX: BHEJIPCHUE AHAIUTUYECKUX ILUIAT-
($hopM OCIIOKHSETCSA HU3-32 HECOBMECTUMOCTH CUCTEM W paznuduil B Gop-
MaTax JaHHbIX.

o OrpannyeHHasi CBfi3b B CeJbCKOH MECTHOCTH: B pPa3BUBAIOLIUXCS
CTpaHaxX MH(PACTPYKTYpHBIC OTPAHUYCHUS MPEMATCTBYIOT MPEIOCTABIIC-
HUIO aHAJIUTUKA B PEKUME PEATTbHOTO BPEMEHH.

s MHMpOKOro pacnpoCTPaHEHUsI CEIbCKOXO3SMCTBEHHOW AaHAJIUTHUKU
HEOOXOMMBI COBMECTHBIC YCWJIMS IPABHUTENIBCTB, arpOTEXHOJOTHIECKHX KOM-
MAaHUM U HAYYHO-UCCIICAOBATEIbCKUX OpTraHn3alui.
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HoBblIe TeHeHIIHH U BO3MOKHOCTH

o Ilnardopmbl ynpasijenusi GepMepcKHM XO03SMCTBOM: ILEHTPAIN30-
BaHHbIC TIAHETW MOHUTOPUHTA TMPEIaratoT KOMIJIEKCHBIC aHaTuTH4e-
CKHME pElIeHUsl JJId YNPaBJICHUS MOCEBaAMHU, >KUBOTHOBOJCTBOM U CEllb-
CKOXO3MCTBEHHON TEXHUKOM.

e bBioxkuyeiin 1M CeJbCKOXO3MMCTBEHHBIX JAHHBIX: 00ECIIEUMBAECT 1IE-
JOCTHOCTh JAHHBIX B IIEMOYKE MOCTABOK W IMOBBIIIAECT MTPO3PAYHOCTh Ye-
pPe3 HAJIEKHYIO MPOCIEKNBAEMOCTD.

o Ilepudepuiinas anaauTuka u noakiawdenue 5SG: nokanpHas 00padoOT-
Ka JIAaHHBIX B COYETAHUU C BHICOKOCKOPOCTHBIM TMOJAKIFOYEHUEM TO3BOJIS -
€T MoJay4yaTh 00Jiee ONEPATUBHYIO U TOUHYIO aHAJIUTHUKY.

o WnauBHAyaJIbHAS AaHAJIMTHKA JJIS1 MEJIKHX (pepMepoB: MEIKUE XO35i-
CTBAa B Pa3BUBAIOIIUXCA PETMOHAX MOIYYaOT MPEUMYLIECTBA OT MacCIITa-
OMpyeMbIX JIOKAJIU30BaHHBIX PEIICHUH, CO3/IaHHBIX C YYETOM HX CIIEIH-
¢udecknx NOoTpeOHOCTEN U YCIOBHIM BEICHUS CEIBCKOTO X03sHCTBA.

o HHCTPYMEHTBI OTC/ICKMBAHUS YIVIEPOAHOIO CjeAa: aHAIUTUKA TIOMO-
raet (pepMepCKUM XO3AHUCTBAM KOHTPOJIMPOBATH BHIOPOCHI MAPHUKOBBIX
ra3oB, MPEAOCTaBIsAs JaHHbBIE JJI OTYETHOCTH U pa3paboTku 3¢ dexTusn-
HBIX CTPaTEruy 10 UX COKPALICHUIO.

PbIHOK CeJbCKOXO3IMCTBEHHON AaHAJIMTHKM — HU(PPOBOA LEHTP
YIIPABJICHUS] COBPEMEHHBIM CeJIbLCKHM X03SiCTBOM

BHemHUM CHMBOJIOM HHTEJUIEKTYaJIBbHOTO CEJIBCKOIO XO034iCTBa 4acTo
BBICTYIIAIOT JIPOHBI U aBTOHOMHBIE TPAKTOPHI, OJJHAKO €ro0 «HEBUIUMBIM MO3-
rOM» SIBJSIETCSI CEJIbCKOXO3SIICTBEHHAsl aHaJWTHKA, KOTopas IpeoOpasyer
OTrpOMHBIE ITIOTOKU JAHHBIX B MPaKTHYECKHE pekomenaanuu. [lo Mepe Toro, kak
arpapHble CHUCTEMBI II0 BCEMY MHUpY NEpPEXOAST K aBTOMAaTH3allM U YCTOMYU-
BbIM METO/IaM BEJI€HUS XO34WCTBA, AHAJIIUTHUKA CTAHOBUTCS KJIIOUEBBIM WHCTPY-
MEHTOM IS 3aIlUThI (pepM OT OYIYIIMX BbI30BOB.

PBIHOK CeNbCKOXO3SIMICTBEHHON aHAIMTHKK HUrpaeT (pyHIaMEHTaIbHYIO
pOJIb B IIOBBILICHUU IPOU3BOIUTEIIBHOCTH, COXPAHCHUU PECYPCOB MU YKpEIUIe-
HUU YCTOMYHMBOCTH OTpaciu. biaromaps cTparerndyeckuM WHBECTULIUSIM B 1HU(]-
POBYIO MH(MPACTPYKTYPY, OOYUECHHIO MOJIb30BATENECH U BHEIPEHUIO HMHKIIO3UB-
HBIX TEXHOJOTUYECKUX MOJEIICH, oTeHIHal uudpoBoil Tpanchopmaiuu cemib-
CKOT'0 XO35IICTBa CMOYKET OXBAaTUTh BCE CETMEHTBI arpoOCEKTOPA.
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TexHojsorun

HUccaenoBanue YHuBepcurera mrara Kanszac:
3aMeJIeHne Pad0Thl J0KA€BAJIbHBIX CHCTEM

KPYI'OBOI'0 1eMCTBUA NOBbLIMIAET 3P(PEKTUBHOCTD

BOJONOTpeGIeHNS U yposKaiiHoCTh "

Kesacn Crpemed

B YCIOBUAX 3aCyXU U CHUXKCHUA YPOBHA BOJOHOCHBIX TOPHU30HTOB IIPOCTHIC U3~
MCHCHHUA B CUCTCMAX OPOHICHUA MOI'YT CIIocoOCTBOBAThH OoJiee palOHAJIBHOMY
HCIIOJIb30BAHWTO OI'paHUYCHHBIX BOJHBIX PCCYPCOB.

[Ipu sKcruryaTaluu OpOCUTEIBHBIX cucTeM B mTate Kanzac ogHuM u3
3 PEKTUBHBIX METOJIOB MOBBIIIECHUS BOJOCOEPEKEHUS U YPOKANHOCTHU SIBIISCT-
Csl CHIDKEHHE CKOPOCTH pabOThI 10XKIEBATIbHON CUCTEMBI KPYTOBOTO JACHCTBUSI.

Nuxenep no BOJHBIM pecypcam YHuBepcutera mrara Kanszac J[>xoHatan
Arunap yTBEp)KJIaeT, UTO HECIIOXkKHasl, HO YaCTO UTHOpUpYEMasi Mepa — 3aMe/l-
JIGHWE JBWKCHHUS JOKJIEBaTeNsl — CIOCOOHA 3HAYMTEIBHO MOBBICUTH d(dek-
TUBHOCTh BOJIOTOJIB30BAaHUS M YBEIUYUTHh YPOKAUHOCTH CEIbCKOXO3SMCTBEH-
HBIX KYJBTYP.

Ilo ero cioBam, Mpu CIUIIKOM OBICTPOI paboTe AOKIEBAIBHON CUCTEMBI
3HAUMTENIbHAS YacTh MOJIaBa€MOM BJard HE yCIEBAET BIUTATHCS B MOYBY. BMme-
CTO 3TOTO BOJa JINOO UCHApsETCs, TUOO0 CTEKAeT C MOBEPXHOCTH, HE JOCTUTAs
KOPHEBOW 30HBI PACTEHUM, T/I€ OHa OCOOEHHO HeoOXxouma. Aruiap Hoa4EpKu-
BAE€T, YTO CHIKEHHE CKOPOCTH IEPEMEIICHUS YCTAHOBKH II03BOJISIET BOJE
JIOJIBITIIE OCTABATHCS HAa MMOBEPXHOCTH MOYBBI, YTO CIIOCOOCTBYET JIydIlIEMY MPO-
HUKHOBEHHMIO BJIaTrd U, KaK CJIEICTBHE, MOBHIIIACT Y(PPEKTUBHOCTH OPOIICHUS.

Kaxxplii pa3 nmpu oporieHuu mojield ¢pepMepsl TEPSIOT YacTh BOJIBI BCIIE/I-
CTBHE UCIAPEHUSI — C MMOBEPXHOCTH JIUCTHEB, MOYBHI WK B BUAE a3PO30JbHOTO
tymaHa. [lo maHHBIM HCClieqOBaHUM, MTPOBEAEHHBIX B TAHHOM PETHOHE, 00bEM
ATUX MOTEPH OCTAETCA MPAKTUYECKU MOCTOSHHBIM M COCTABISAET OKOJIO 4,3 MM
IIPU KAKJIOM LUKIJIE OPOIIEHUSI.

' Mcrounnk: Kelsey Stremel. K-State study: Slowing down pivots can improve water efficiency and
yields / https://hpj.com/2025/05/23/k-state-study-slowing-down-pivots-can-improve-water-efficiency-
and-yields/ Omy6mukoBano 23.05.2025
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WNuxeHep o BOAHBIM pecypcaM YHuBepcuteTa mrata Kansac J[)xoHaran
Arunap 00pa3HO Ha3bIBaeT 3TO «IUIATOM 3a UPPUTALIMOHHBIE YCIYTH MaTEpHU-
MIPUPOE», TOAUEPKUBASI HEU30EKHOCTD MOJOOHBIX TOTEPb.

OH oTMedaeT, YTO IPU YPE3MEPHOM CKOPOCTH TEPEIBUKECHHUS TOMKIC-
BaJIbHOM CHCTEMBI TJIyOMHA OPOLIEHUSI CHUYKAETCS, B PE3yJbTaTe Yero 3Hayu-
TeJbHAs YacTh BOJbl HE YCIEBAET BOUTATHCS B MOYBY. BMecTo 3TOr0 oHa ucna-
pseTcsi, He NOCTUrasi KOPHEBOW 30HBI pacTeHUM, TJie Bilara HeoOXoauMa B
HamOonbuiel crenenu. [lo ero cioBaMm, CHMXKEHHE CKOPOCTH BpalleHUsl ycTa-
HOBKHM CHIOCOOCTBYET OoJiee MOJTHOMY MPOHUKHOBEHHUIO BOJBI B MOYBY, TEM Ca-
MBIM TOBBILIAS O0IYIO 3(P(HEKTUBHOCTH OPOILICHHSI.

Ilo mHenuto JxoHaTaHa Aruiapa, pEKOMEHJIAlMs 110 CHUKEHUIO CKOPO-
CTH pabOTBl LEHTPAIBHOW J0KIEBAIBHONW CHCTEMBl OCOOEHHO aKTyajbHa I
(depmepoB, padoTatouiux B 3anajgHoM Kanzace u Ha Tepputopun Bricokux pas-
HUH. B 3THX peruonax coxpansercs ocTpas npodiaemMa COKpalleHHs 3a1acoB BO-
JIbl B BOZAOHOCHOM Topu3oHTe Oraiana. OH NoJ4EPKUBAET, YTO B YCIOBUSIX PO-
CTa 3aTPaT U NPOAOJIKAIOIIEHCS 3aCYyXU CTAHOBUTCS KaK HMKOI1a BaKHBIM MakK-
cUMaIbHO 3()(PEKTUBHO MCIOIB30BATh KAXKIBIA JOCTYMHBIN 00bEM BOMBI.

OcHoBHBIE cTpaTeruu opouenus Ha 2025 roa

HccenenoBanus [pxonatana Arwiapa cOCpeLOTOYEHBI Ha NPAKTUYECKUX
peleHusnxX, KoTopbie (hepMepbl MOTYT BHEAPUTH HEMEJIEHHO, 06€3 He00X0AMMO-
CTH JIOpOrocrosiniell MojaepHu3aunu cucteM. OH BbIIEIMI HECKOJIBKO KIIIOYe-
BbIX CTpaTETUi MOBBIEHUS YPPEKTUBHOCTH OPOLICHUS B TEKYIIEM CE30HE:

o KoHTpo/ib BI2KHOCTH NMOYBHI Tepejl OpPOlleHHeM. ATHIIap COBETYET
HCIIOJIb30BaTh JATYMKHA BIAKHOCTU TMOYBHI WJIW MPOBOAUTH BU3YaJIBHYIO
OIIEHKY COCTOSTHHWS TOYBHI Ha Toyie. Eciu moBEepXHOCTh MOYBBI OCTAETCS
BIQXKHOW WM HAOJIIOJAETCS CKOTUICHHE BOJBI, 3TO CBUJETEIBCTBYET O
BO3MOXHOCTH OTJIOXKHUTH oponieHre. OH MOAYEPKUBACT, YTO 3aME/JICHHUEC
paboThl OPOCUTENHEHON CUCTEMBI, ITPH YCIOBUU OTCYTCTBHS CTOKOB, CIIO-
cobOctByeT Oosiee 3 (PEeKTUBHOMY TOCTYIICHHIO BOJIBI B KOPHEBYIO 30HY
pacTeHUH M CHIDKAET MOTEPH HA UCTIApEHUE.

o CooTBeTcTBHE HOPM BHECEHHUSI BOAbI NOTPEOHOCTAM KYJIbTYP. M305I-
TOYHOE OPOIICHHE B HAadajie CE30HA SIBIAETCS PacIpOCTpaHEHHON Omuo-
KO, IPUBOASAIIEH K HEHYKHBIM HOTEPAM BOJIbl U HEraTUBHOMY BJIMSIHUIO
Ha pa3BUTHE PACTCHHUM. ATHJIap PEKOMEHIYeT KOPPEKTHPOBaTh rpapuku
OpOIIIeHHSI C Y4ETOM CTaJNi pocTa KYJIbTYp, MOTOAHBIX YCIOBHMA U JaH-
HBIX 00 ucnapsemoctu. Kpome Toro, oH nog4épkuBaeT BaXKHOCTh MOHH-
TOPUHIa TPOTHO30B OCAAKOB JJIs MPEAOTBPAILlCHUs H30BITOYHOTO OpO-
meHus. [lo ero cioBam, 3HAYUTENHHYIO SKOHOMHIO BOJIBI MOYKHO JTOCTHYb
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B HavaJIC U KOHILC BCTCTALIMOHHOTO MEPHUOAd, a TAKXKE B IICPUO/AbI BbIla-
JACHHUA CCTCCTBCHHBIX OCAaJIKOB.

o OpoueHue B NpoxJjajgHoe BpeMsi CYTOK. Arunap OTMEUYAET, YTO BBICO-
KM€ TEMIIepaTypbl U CHUJIbHBIE BETPHl B JHEBHBIE Yachl CIOCOOCTBYIOT
3HAYUTENILHBIM TTOTEPSIM BOJIBI 3a CUET UcnapeHusi. OH peKOMEHYET Tijia-
HUPOBATb OPOILICHHE HA PAaHHEE YTPO WIU MO3JIHUIA Bedep, YTO MO3BOJIAET
MUHHUMHU3UPOBATH MOTepH Biaru. MccinegoBaHus MOKa3bIBaKOT, YTO OpO-
IIEHWE B CaMbIll JKapKuil MEepUoJ] IHSI MOXKET YBEJIIMUUTH MTOTEPU BOJIBI HA
10-25% u3-3a ucnapenus.

o OblecnieueHne paBHOMEPHOI0 pacnpeaejeHusi Boabl. [1o Muenuo Aru-
Japa, peryjispHas MpoBepKa W OOCITYKHBAaHHE TOBOPOTHBIX (POPCYHOK
KpaifHe Ba)KHBI JJIsI PABHOMEPHOTO OpOIleHus Bcero mossi. HeucnpaBHbie
(OpPCYHKH MOTYT HNPHUBOJAUTH K M30BITOUYHOMY OPOIIEHUIO OJHUX Y4acT-
KOB U HEZOCTATOYHOMY — JIPYTHUX, YTO CHUXKAET 001yIo 3¢ (HEeKTUBHOCTD
OpOIIEHUsSI U MOKET HeTaTUBHO CKa3aThCsl Ha YPOXKANHOCTH.

XOTsI HOBBIE TEXHOJIOTUH CIIOCOOHBI MOBBICUTH 3()PEKTUBHOCTH OPOCH-
TeNbHBIX cucTeM, /[XkoHaTaH Aruiap OTMEUaeT, YTO PeryJupoBKa CKOPOCTH pa-
OOTBI J10’KJI€BAJIBHON YCTAHOBKHM OCTAETCSI TOCTYNHBIM U BbICOKOA(()EKTUBHBIM
CHO0CcO00M, KOTOPBII MOXKET MPUHECTH OBICTPBIN 3P ekt a1 hepmepoB.

Ilo ero MHeHu10, pepMephl YacTO OMIMOOYHO MMOJNATal0T, YTO YCKOPEHUE
JBIDKCHUSL JOXKJEBATEIS TO3BOJUT OBICTPEE YIOBJICTBOPUTH TOTPEOHOCTH
KyJabTyp B Bojie. OHAKO, KaK yTBEpKIaeT Aruiap, Ype3MEpHO BBICOKAS CKO-
POCTh 4acTO MPUHOCHUT OOJIbIIE Bpelia, YeM MoJib3bl. OH MOSICHSIET, 4TO 3aMe/l-
JeHue paboThl CUCTEMBI CLIOCOOCTBYET Jydllieid HHOUIBTPAIMH BJIard B MOYBY U
MTOMOTAET PACTEHUSIM CTaTh 00JIee YCTOMYUBBIMU K 3aCYILIIUBBIM YCIIOBUSM.

B ycnoBusix Bc€ 6osee 1eUIUTHBIX U JOPOTOCTOSIINX BOJHBIX PECYPCOB
Aruiap npu3bIBaeT MPOU3BOAUTENEH MEPECMOTPETh CBOU CTPATErMu YIIpaBiie-
HUS OpolIeHueM, oOpanias BHUMaHUE Ha TO, KaK JakKe MPOCThIe U3MEHEHUS MO-
I'yT IPUBECTHU K 3HAYUTENBHBIM YIYUIICHUSIM PE3yJIbTATOB.
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HoBbIli MeTO MO3BOJISAET BOCCTAHOBUTD
IOYBY 32 HeleH, a He 3a 3000 ser'’

Hemenkwuit crapran Humify pa3paboTan TEXHOJIOTHIO BOCCTAHOBJIECHHMS ILJI0J10-
pOAVs NIOYBBI, MO3BOJIAIOLIYIO COKPATUTh €CTECTBEHHBIN IIPOLECC PEreHEpaLtH,
KOTOPBIN B ipupoje 3anuMaet nopsaka 3000 sier, 10 BCero HECKOJIbKUX HEAEIb.
Meton OCHOBaH Ha TUAPOTEPMATIbHOM T'YMH(PUKALUU — HPeoOpa3oBaHUU Op-
FaHUYECKUX OTXOJOB B IIUTATEIIbHBIE T'YMUHOBBIE BELIECTBA C UCIOJIb30BAHUEM
TeIUIa, NaBJICHUS U BOAbL. BO Bpems IOJIEBBIX UCIBITAHUM IIPUMEHEHHUE UCKYC-
cTBeHHOro Trymyca Humify moBBICHIIO ypOXKalHOCTH CEIbCKOXO3SHCTBEHHBIX
KyJeTyp 110 20%.

IloyBa urpaer KIHOYEBYIO pOJIb B YAEPXKAHUU YIIEKUCIOrO raza — 3TO
KpynHeWmunii npupoasslii pesepByap CO, Ha mia"ete. OQHAKO 4YeJIOBEYECKAs
NesATeNbHOCTh, HAalpUMEp, BBIpYOKa JIECOB, OCYIIEHHE OOJOT U MHTEHCHBHOE
CEIIbCKOE XO35IMCTBO, PUBOAUT K JIE€TPAJALUU [IOYBEHHBIX MUKPOOPTraHU3MOB U
CHIDKEHHMIO CIIOCOOHOCTH TOYBBI 3aXBaThIBaTh yriepoia. B pesynbrare 3emiis
CTAaHOBHUTCSI HCTOYHUKOM BPEIHBIX BHIOPOCOB, YCYryOJIsisl KIMMATHUECKUI KpH-
3HC.

UtoO0bI pemnTh 3Ty npobdsiemy, komanaa Humify, Bkirogaroiass XMMUKOB,
OMOJIOrOB U MHXXEHEPOB, oOparwiiack K mpoieccy bepruyca-Ilbepa, pazpabo-
TaHHOMY TIOYTH CTOJIETHE Ha3aJl HemelkuM xumukoMm Opunpuxom bepruycowm,
KoTopbli noyumsn HobOeneBckyro nmpemuto o xumuu B 1931 rony. M3HavansHO
ATOT METOJI MpeHa3Havayics sl TpeoOpa3oBaHusi OuoMacchl B HEPTH € MOMO-
IIBI0 TeIjia, BOALI W JAaBieHus. OJHAKO MCCIENOBATENId MEPEOPUCHTUPOBAIH
IIPOLIECC HA MTPOU3BOJICTBO HCKYCCTBEHHOI'O TyMyca.

['yMyc — 3TO OCHOBHOE OpPraHMYECKOE BELIECTBO MOYBBI, OOpa3yromieecs
M3 OCTAaTKOB PacTeHUM U KUBOTHBIX. OH CONEPKUT MUTATEIbHbIC BEIIECTBA, He-
o0XoAMMBIE IJI1 POCTa PACTEHU, YIydlllaeT CTPYKTYPy MOYBBI M MOMOTAaET
yAEepKUBaATh Bary U MUHepasibl. B pe3ynbrare mouBa CTaHOBUTCS OoJjee IJIO-
JIOPOJIHOM M OJIArONPUSATHOMN JJIsl 5KU3HU MUKPOOPTaHU3MOB U PACTEHUH.

B xoxe 3KcreprMEHTOB y4deHble OOHAPYXXWIH, YTO M3MEHEHUE XUMUU
TUAPOTEPMATILHOIO Mpoliecca OBICTPO MPUBOJIUT K OOpPA30BAHUIO TOJHUMEPOB,
MOXO0XKMX Ha MPUPOIHbIE TYMUHOBBIE BEILIECTBA.

! Microunnk: https://hightech.plus/2025/08/01/novii-metod-pozvolyaet-vosstanovit-pochvu-za-nedeli-
a-ne-za-3000-let OnyGnukoBano 1.08.2025
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raw humified raw humified raw humified

Chestnut leaves Biogas residuals Sewage Sludge

Bonee Toro, mouBeHHbIE OAKTEpUHU AKTUBHO PEArupyroT HAa 3TH HCKYC-
CTBEHHBIE MOJIUMEPHI, CTUMYJIUPYS] MUKPOOHYIO aKTUBHOCTH M yJydllas MOY-
BEHHYI0 3kocuctemy. [Iporecc ruiporepManbHOil ryMuduKauuy npoxoauT IpH
temrepatype okoio 200°C u HeOOJAbIIOM AaBIEHHH, YTO IMO3BOJSET OBICTPO
peoOpa3oBbIBATh OPraHUYECKUE OTXOABI B TYMYC.

Ilonespie ucnbiTanus B Kutae mpoaeMOHCTpUPOBAIN, YTO NPUMEHEHUE
rymyca Humify noBbimaer ypoxalHOCTh CEJIbCKOXO3UCTBEHHBIX KYJIBTYpP 0
20%. Kpome TOro, ogHa TOHHa TaKMX MCKYCCTBEHHBIX I'YMHHOBBIX BELIECTB,
BHECEHHAsl Ha TeKTap, CriocoOHa cBsi3aTh A0 50 TOHH yriepojaa B MOYBE YXKE B
MEePBbIN IO, 3HAYUTEIBLHO CHIXasi BbIOpochkl CO, u momoras 60poThcs ¢ U3Me-
HEHHEM KJIMMATa.

Crapran 3aHumaercs MacirabupoBanueM npousBojacTBa. [locie nadopa-
TOPHBIX UCHBITAHUN KOMaHAa MPUCTYIUIIA K TPOCKTUPOBAHUIO MIJIOTHOU yCTa-
HOBKH, CIIOCOOHO mnepepadaTeiBaTh 10 3000 ToHH Guomacchl exerogHo. Tex-
Huueckuit gupektop Humify, xumuk Csernana DuiioHeHKO, OTMETHIIA, YTO
oco00e BHHMaHUE YAEISETCA ONTUMHU3AIMU HHEPro3aTpar Ha HArpeB U OXJia-
KICHUE MATEpPUaIOB, UTO CHEJIAeT MPOU3BOACTBO MCKYCCTBEHHBIX T'YMHUHOBBIX
BEILIECTB 9KOHOMUYECKH 3P(HEKTUBHBIM U KOHKYPEHTOCIIOCOOHBIM Ha MUPOBOM
PBIHKE.
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Ceslekuusi pacTeHUil MPOTUB 3aCyXH

Y4yeHble BbIBEJIU MIIIEHUILY, PACTYILYIO

Ha CO.]IOH‘IaKaX12

WN3menenue kiaumarta, Aerpajalus Io4YB U HEXBATKa IPECHOU BOJbI — BCE 3TO
CTaBUT MOJ YIpo3y CTaOWIBHOCTH MHUPOBOIO MPOM3BOJCTBA MPOJOBOILCTBUA.
Ho mBenckuii crapran OlsAro npennaraeT BreyaTiisfollee peleHue: MeHuny,
KOTOpasi pacTET Ha 3aCOJICHHBIX IIOYBaX.

WNnes amOunno3Hasi — MO3BOJUTH BhIPAIIMBATH KYJIBTYPhl TaM, IJe 3TO
OBLIO HEBO3MOXKHO. W cero/iHsi TeXHOJOTUsI KOMIIAHUU YK€ TECTUPYETCS B He-
CKOJIBKUX CTpaHax, B yacTHocth B Mumuu, banrmaaem, Ilakucrane, Kenun u
Ascrtpanuu, nuiier AgFunderNews.

3acoseHue MoYB — OJ[HA U3 CaMbIX CEpbe3HBIX yrpo3 s ¢pepmepos. Bo
MHOT'MX PETMOHAX TEPSIOT IUNIOAOPOAME U3-3a: 3aTOIUIEHUS U IUKIIOHOB, OpOLIe-
HUS COJIOHOBATOW WM COJEHOM BOJOM M HEd(PHEKTUBHBIX arponpakTHK.
Hanpumep, B Unauu yxe 6osiee 6,75 MITH ra 3eMellb IOCTPaain OT 3aCOJIEHHO-
CTH, ¥ 3Ta Iomanps exeronaHo pacrer Ha 10%. K 2050 roxy nosnoBuHa naxor-
HBIX 3€M€JIb CTPaHbl MOXKET CTaTh HEIPUTOTHOM.

Pemennie ot OlsAro — mnmieHuna, KoTtopass MOXKET pacTd Oaxke Mpu
ypoBHe 3acosieHHOCTH 70 10 dS/m, 4To 111 OOBIYHOM MIIEHHUIIBI TTOYTH CMEpP-
TEJIBHO.

Kommanus ucnons3yer aBa noaxona. Myrarenes EMS — co3nanue rene-
THYECKHU Pa3HO0Opa3HbIX JUHMUM 0e3 ucnons3oBanus 'MO. DTo no3Boisier pa-
00TaTh Ha BCEX PBIHKAX 0€3 peryisiTOpHBIX OapbepoB. ['eHeTHUeCcKoe peaaKkTh-
pOBaHME + MCKYCCTBEHHBIM MHTEIUICKT — IIEJIEBOE BHEJIPEHHE IOJE3HBIX MPU-
3HAKOB, TAKUX KaK COJICYCTOMYMBOCTbH, KAPOYCTOMUUBOCTH WU IPHEKTUBHOE
YCBOEHHE a30Ta.

B maptaepctBe ¢ DCM Shriram B Muanu koMnaHus y>ke MpoBeJia mepBhie
MIOJIEBBIC MCIBITAHMS Ha COJIOHYakax B mrartax YTrap-IIpanem u buxap, koTto-
pbie anu 0OHAIeKUBAIOIINE PE3YIbTATHI IO YPOKAWHOCTH U YCTOWYMBOCTH K
MECTHBIM OOJIE3HSM.

Komnanus yxe mmeer kommepueckoe cornamienue ¢ Lal Teer Seed B
banrnagem u naHupyert BeIXOX Ha pbIHOK B 2027 roxy. lleperoBopsl Takxke

2 Mcrounnk: https://agroportal.ua/ru/news/tekhnologii/vcheni-viveli-pshenicyu-yaka-roste-na-
solonchakah Ony6aukoBano 6.08.2025
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BenyTcs ¢ mapTHepamu B Aprentune, Typuuu, Kenun, Ilakucrane n ABctpa-
JUY.

Ceslekusl pacTeHuil ¢ CWIbHBIMU KOPHAMH

IMPOTHUB 3aCYX1 U OITYCTBIHUBAHUSA

IOJIYJIa€T HOBBIC U/I1€N 13

VYIioTHEHHe TOYBBI M yCHJIMBAIOWIAsCA TIio00ajabHasi 3acyXxa YBEIUYUBAIOT
IIPOYHOCTh M JKECTKOCTh MOYBBI. OCTaeTCsi HESICHBIM, Kakue OMOMEXaHUYECKHe
MEXaHU3MBbI/YepThl KOPHEW pPACTEHH 00ECHEeYMBAIOT POCT B ATHUX CYPOBBIX
yciioBUAX. YTOOBI 3TO BBIICHUTH, YUYE€HbIE B HOBOM HCCIIEIOBAHUU COYETAIU
CUHXPOTPOHHYIO PEHTT€HOBCKYIO0 KOMIIBIOTEPHYIO TOMOrpauio C IpOCTpaH-
CTBEHHO Pa3pelIeHHOW PEHTI€HOBCKON Iu(pakiueil s XapakTepucTUKu Ono-
MEXaHUKHU PEIUIMKU CHCTEMBI KOPHEBOW IOYBBI U ONPEAEININ BAXKHBIE HIOAHCHI
JUISL CEJIEKIIUU WIIM BBIOOpA PACTEHHI ¢ 0CO00 CUIIBHBIMHU KOPHSIMHU.

Principle Experimental Facilities and set up

Bragg’s law Load Cafl peo.adge 5.5 imaging
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Memodbz, IKCNEePpUMEHMAlbHAs YCMAHROBKA U MamemamudecKkasl Mooenb

" Mcrounmk: https://www.agroxxi.ru/zhurnal-agroxxi/novosti-nauki/selekcija-rastenii-s-silnymi-
kornjami-protiv-zasuhi-i-opustynivanija-poluchaet-novye-idei.html OmnyGnukoBano 7.08.2025
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Pacrymast yactota 1 UHTEHCUBHOCTD 3aCyX YIPOXKAIOT TJI00ATBHON MPO-
JOBOJILCTBEHHON 0€30IaCHOCTU U Pa3BUTHIO UH(MPACTPYKTYPhI B OOJIBIIMHCTBE
CTpaH MuUpa. YIUIOTHEHUE MOYBBI B PE3yJbTaTe MHTEHCU(UKAIUU 3eMIIeIeus
OTPULIATENIBHO CKa3bIBAETCA Ha ~25% IUI0IaAu MEXAHU3UPOBAHHBIX MAXOTHBIX
3emelb EBporibl, B TO BpeMs Kak 3acyxa 3aTpoHylsa 6ojee 3 MUILIHApI0B Yelo-
BEK BO BCEM MUDE.

BrickixaHue mouBbl, BBI3BAHHOE 3aCYXOHM, YCUIIMBAET KallWUISIPHBIE CHIIBI
MEXIY YacTHIAMHU, KOTOPBIE IUIOTHO MPUTSATMBAIOT YACTHUIbl MOYBBI JPYr K
Apyry. YIUIOTHEHHE 3aKphIBA€T MOPOBHIE MPOCTPAHCTBA, YBEIMYMBAS HACHII-
HYIO IUIOTHOCTH MOYBBI U HANPSIKEHUE TPEIBAPUTEILHOTO ckaTusd. B coBokym-
HOCTH 3TH IIPOLIECCHI YBEIMYHUBAIOT MPOYHOCTh U KECTKOCTh CBA3HBIX MOYB, CO-
3/1aBasi cpeny, KoTopasi OpocaeT BbI30B KOPHSM PAaCTEHUN W POIOIIMM OPraHu3-
MaM. Takoe 3aTBepeBaHUE MOYBHI MPEMATCTBYET MX JOCTYIYy K BOJE U IHUTa-
TEJIbHBIM BEILIECTBAM.

Kophu pacrenuii, Hapsy ¢ ApyTMMH TYHHEJIbHBIMU OpraHU3MaMH, TIOMO-
ratoT MOAJAEepKUBaTh (PYHKIHIO MMOYBBI 32 c4eT OuoTypOauuu nousbl. O6pa3zo-
BaHUE OMOIOPOBBIX CETEW CIOCOOCTBYET TITyOOKOMY JIPEHa)Xy BOJABI, CMsATrYast
3aTorUieHue, obecneunBas JudPy3uto Kuciopojia B 6ojee rryooKue MoYBEHHbIE
TOPU30HTHI U MOBBIIIASI MUKPOOHYIO aKTUBHOCTB MOYBBI. OTH 3P(HEKTHI CO3JAI0T
0JIarONpUATHBIE YCIOBUS ISl CEIbCKOXO3SMCTBEHHBIX CHCTEM M MOTYT CMSIT-
YUTh MOCIEACTBHSI OMyCTHIHUBAHMUS.

KopHu pacteHuii MOryT IpOHHUKAaTh B YIMBHUTEIBHO KECTKHUE CYOCTpPaThl
yepe3 CIO0XKHBbIA aHcamOJb MHOroMacimtaOHbeIX npoueccoB. Komanna Oputan-
CKUX HcclieoBaTeneil mocrapuia s3xcnepuMent B Diamond Light Source B Be-
JUKOOpUTAaHUU. B 3TOM HaydHOM LEHTPE YCTAHOBJIEH CHUHXPOTPOH — YCKOPH-
TeIb YacTHull, paboTaronui Kak CBEPXMOIIHBIA MUKpockomn. OH wucIyckaer
pPEHTreHOBCKuE Jyur B 10 MIIIIMapIoB pa3 sipue COJHEYHOro cBeTa. M ydeHsie
Cc(POKYCUpPOBAJIM 3T PEHTTEHOBCKHE JIyYd HA HMCKYCCTBEHHOW MOJEIH KOPHS,
YTOOBI POBOJIUTH KOHTPOJIIUPYEMbBIE U3MEPEHHS B HOBATOPCKOM MOAXOJE.

Bo-niepBbix, yT0OBI OLIEHUTH (POPMY MOUBBI, OHH UCIIOJIB30BAIA TPEXMEDP-
HYIO PEHTT€HOBCKYIO BU3yalu3aluio, KoTopas padboTaer mogoO0HO MEIUIIMHCKOM
KOMIBIOTEPHOU TOMOrpaduu, 4ToObl CO3/aTh JI€TAJIbHbIE U300paKeHUsI CTPYK-
TYpbl IOYBBI BOKPYT KOPHSI MOJI€JIA. DTO MO3BOJIMIIO YBUJIETh, KAK CKUMAIOTCS
U CMEIAIOTCS MeJIbYaiilife 4acTUIbl U Mopbl B nmouBe. Ho s u3mepenus He-
BUJIUMBIX CUJI, AEHCTBYIOIIMX B TOM IpoIiecce, MOTpeOoBaJICs €Ile OJMH METOJ
— (QoxycupoBaHHas peHTreHoBckas audpaxuusa. M3MepuTh 3TH KpOUICYHbIE
CUJIbl BHYTPU CKOTUICHUSI OOBIYHBIX YACTHI] TOYBHI HEBO3MOKHO.

«YTOOBI pemuTh 3Ty MNpodJieMy, Mbl CO3JalM CYppOraTHYIO MOYBY W3
TUIICA — MUHEpaja C UICAIBHO YIOPSAAOYEHHOW MPUPOIHON KPUCTALIMYECKOU
CTpyKTypoH. Kaxkaplii KpUCTa B MOYBE JACHUCTBYET KaK KpOLIECYHas, U3MEPHU-
Mas npyxkuHa. Korna Monenb KOpHsI BOABJIMBAETCS B MOYBY, 3TU «IIPY>KUHBD»
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C)KMMAIOTCSl WM pacTsaruBatoTcs. PeHTreHoBcKast Audpakius 1mo3Bojser ooHa-
PYXKHUTh 3TH MeJIbUaillliie MU3MEHEHUS. Takol MOAXOJ, MpeayCcMaTpHUBAIOLINM
HaOJI0ICHHE 32 W3MEHEHUEM CTPYKTYpPhl MOYBBI U KapTorpadupoBaHUE CHUI
BHYTPH HEe, HUKOI'/Ia paHee He MPUMEHSIICS JJIs pelieHus: nogo0HbIX 3a1a4. B
XO0JIe HAIIEro HKCIEPUMEHTAa MOJENIb KOPHs, U3TOTOBJIECHHAS M3 CIELUAJIBHOIO
MIPOYHOTO TIACTHKA, YIEPKUBAJIACh B (PUKCUPOBAHHOM IOJIOKEHUH, B TO BPEMSI
KaK MPUBOJUMBII B JIBIDKEHHE JIBUTATEJIEM CTOJIMK MPOTAJIKUBAI 00pasel] moy-
BBl BBEPX, B HETO.

Kak mbl u oxuganu, TpéxmepHble M300pa)keHus: mokaszaiu (HopMHUpOBa-
HUE€ 30HBI CKaTUS BOKPYI KOHYMKAa KOpHS Hamled monaenn. YacTHibl MOYBBI
YIUIOTHSUIMCH, @ KPOILIEYHbIE BO3AYIIHbIE KapMaHbl, WJIA TOPbI, MEXKJIY HHUMH
CKHUMAJIUCh. JTO YIUIOTHEHUE (PAKTHUYECKH SBIIAETCS NMEPBBIM IIAaroM K CO3/a-
HUIO IPOYHOTO ITYTH B MOYBE.

KapTel cwi1, mosydeHHbBIE C TIOMOIIBI0 PEHTTCHOBCKOW MU(PAKINK, BHI-
SIBWJIA HEUTO yIUBHUTEIbHOE. KOT/1a MOICIbHBIN KOPEHB BIIEPBbIE TPOIBUHYIICS,
MBI YBUJICJI TIPU3HAKN HApacTaHWs HANPSDKCHHS B KPUCTAJUIAX MOYBHI BOJIU3H
KoHunka. Ho mo mepe Toro, kak oOH MpOHUKAN IIy0xKe, IPUMEPHO 10 8 MUJLIH-
METPOB, HANPSIKEHHUE B KPUCTAIIAX, PACIION0KEHHBIX OJIM)KE BCErO K KOHUHUKY,
Ka3aJioch, OcilabeBasio, XOTs o0mias cuia, HeOOXoaumasl IJis MPOTaJIKUBaAHUS
KOHYCa, YBEJIMYNBAJIACH.

UYToOBbI MOHATH, MOYEMY ITO MPOUCXOAUT, MBI CO3JATH KOMIBIOTEPHYIO
MOJIEb dKCIIepUMEHTa. MoienupoBaHKe MOITBEPIUIIO HAILy TEOPHUI0: MaTepH-
an Haudan aedopMUpoOBaThCs U NMpuoOpeTath HeoOpaTuMble cBolicTBa. [lo cyTtu,
TPYHT MepecTall ICUCTBOBATh KakK CXaTas NPY>KWHA U Hayal BECTH ce0sl Kak
IJIACTUJINH, COXpaHsisi HOBYIO ¢opmy U GOpMUPYsT HOBBIN KaHas, KOTOPHINA Oy-
JIET COXPaHATHCS J1aK€ B TBEPJBIX U CYXHX YCJIOBUSIX», PACCKA3bIBAIOT O CBOEM
skcniepuMenTe ucciaegoBarenu Jhxeimc Jle ¥ u Cuyn Pyuc B ctatbe, onmy0.n-
koBaHHO# The Conversation.

«BnepBpie HAIll METOJT MO3BOJIWII HAM KapTHPOBATH T'PAHUILY ITOM «ILjIa-
CTHYHOM 30HBI» B IMouBe. MBI HaOMOMaIM, KaKk OHAa HAaYMHANIAch ¢ HEOOJBIIOM
00JIaCTH Ha caMOM KOHYHKE, a 3aTeM pacIIupsiach MO0 Mepe TOro, KaKk MOJIEIb
KOpHsI TIpOHUKaja TIyOXe, MOKa3biBas, HACKOILKO TJIYOOKO BIWSHUE KOPHS
pacIpOCTPaHSAIOCh HA OKPYXKAIOIIYIO MTOYBY. B 3TOM 30HE 4acTHUIIBI TOYBHI MO-
I'yT pa3pyliaThCs WIM TEPEeCTpauBaThCcs B HOBBIC, Ooyiee MeIKHe KOH(pHTypa-
UK. DTa TEePeCcTporKa MOXKET MIPHUBECTU K OCIIA0JICHUIO YIIPYTOro HaIpsyKEHUS
BHYTPHM KPHUCTAJUIOB, XK€ €CIU 00IIasi CTPYKTypa HaXOIUTCS IO OOIBIIAM
JaBJICHHEM. DTO HE O3HAYaeT, YTO TPYHT CTAHOBUTCS JIETYE MPOTAIKHBATE.
Hamm n3mepenus nokasainu, 4to oO1rasi cuia, HeoOXoauMas JiJIsl IPOABHKEHUS
MOJIEJIM KOPHS, MPOJO0JDKala YBEJIMYMBATHCS, JAXKE€ MO MEpE POCTa 3TOM ILIa-
CTUYHOM 30HBI. BMECTO TOTr0 4TOOBI MPOCTO OTTAIIKUBATH ITOYBY, KOPEHB YIIpaB-
JIAET JIaBJICHWEM Ha CBOEM KOHYHMKE, 3aCTaBJIsAsl MOYBY IMOJJIaBAThCSI U 0OTEKATh
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€ro, 4YTo sIBJIsieTCS ropasno Ooisiee 3PGEKTUBHBIM CIIOCOOOM MPOHUKHOBEHMS B
TBEPAYIO MOYBY», MUIIYT aBTOPbI pabOThI, KOTOpas B Oojiee HAy4HOM (opmare
pa3mernieHa B xxypHaiie npj Biological Physics and Mechanics.

DOTOT HOBBIM METOJ MCCIEIOBAHMS OTKPBIBAET HOBBIE BO3MOXKHOCTH IS
JETAIbHOI0 U3YYEHHUs B3AaUMOJCUCTBUS KOPHEN PACTEHUN ¢ IOYBOM. bnaromaps
€My MOXXHO HauaThb OTBEYaTh Ha BOIpPOCHI, HanpuMmep: «Kak ¢opma kopHeii no-
MOTaeT HEKOTOPBIM PACTEHUAM JIy4llle Pa3BUBATHCS B TBEPAOW MMOYBE?»

[TornMaHue MEXaHU3MOB MOJ3EMHOTO CTPOCHHSI PACTCHUN MMEET IpakK-
THYECKYIO TIEHHOCTh. DEepMEpPHI YacTO MCIIOIB3YIOT BCIAIKY JIJIST Pa3pBIXJICHHS
MOBEPXHOCTH TOYBHI Tepe]] MOCaaKOM, OJHAKO ITOT MpoIecc TpeOdyeT MHOTO
OHEPTUH, SBISICTCS 3aTPATHBIM U MOXET HAHOCUTH JIOJITOCPOYHBIN BPEJT COCTOS-
HUIO TIOYBBI, CIIOCOOCTBYS SPO3UH U BBICBOOOXKICHHUIO HAKOIUIGHHOTO yTiiepoja
B atmMocdepy.

OOGHapyxeHHe XapaKTepHUCTUK KOpHEW, KoTopbie Haubosee 3(PpheKTUBHO
(GYHKIIMOHUPYIOT B YIUIOTHEHHBIX YCIOBUSX, MOXET MOMOYbL CEJIeKIMOHEpaM
CO3/1aBaTh COPTa CEIbCKOXO3AMCTBEHHBIX KYJIbTYp, O0J€€ yCTOMYMBBIE K 3aCyXe
1 TpeOYIOIIME MEHBIIINX 3aTPaT HA MOJITOTOBKY MOYBHI.

[Tormmanue TOTO, Kak KOpHH (GOPMHPYIOT OKPYKAIOIIYIO CPEIy, MOXKET
OKa3aThCs TMOJIE3HBIM TPH Pa3paboTKe MPOrpaMM 1O BOCCTAHOBJICHHUIO JTUKOU
MIPUPOABI M BOCCTAHOBJICHUIO UCTOIMIEHHBIX Tepputopuii. Hampumep, arposko-
JIOTH MOTYT MCIIOIB30BATh TH 3HAHUS JIJI BEIOOpA MECTHBIX PACTEHUH C MOIII-
HBIMH KOPHEBBIMHU CHCTEMaMH B KauyeCTBE MUOHEPOB. VX KopHU OYyIyT pa3phix-
JATh YIUIOTHEHHYIO TIOYBY, CO371aBaTh HOBBIC BOJHBIC IyTH U CIIOCOOCTBOBATH
BOCCTaHOBJICHHIO O0Jiee OOTaThIX U Pa3HOOOPA3HBIX IKOCUCTEM.

I/Isyqa;{ MUp IO HAIIMMHU HOTaMH, Mbl MOKCM JIY4IIC ITIOHATH, KaK obec-
INCYUTh IIPOJOBOJIbLCTBCHHYIO 0€30IMacHOCTh U BOCCTAHOBHUThH 3A0POBBEC HalIeu
IIJTAaHCTHI.
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ArpodoToBOJIbTAUKA

CosiHeuHbIe TaHEJIH H CeJILCKOXO035iCTBEHHbIE

KYJbTYPbI: MOKHO JIH COYETATDH

X HA OJHUX U TEX KE HOJIHX?14

[Toka dhepmepbl MPOAOIKAIOT CIIOPUTH O TOM, KaK Jy4Illle UCIOJIb30BaTh CEllb-
CKOXO3MCTBEHHBIE YIrOJbs — ISl BRIPAIIUBAHUSA KYJIbTYP WM YCTAHOBKHU COJI-
HEYHBIX ITaHEJEH, — B HOBOM HCCJIEJOBAHUH, NTPOBEAEHHOM YUYEHBIMHU M3 Mu-
YUTaHCKOTO TOCYIAAPCTBEHHOI'O YHUBEPCUTETA, YTBEPXKIAACTCSA, YTO OTU JIBa
IIOJIX0/a BITOJIHE MOT'YT COCYILIECTBOBATD.

CornacHo HCCIIEIOBaHHIO, ACHUPAHT JA00OPaTOPUU THAPOTCOJOTUU TMPU
Komtemxe ecrectBeHHbIX Hayk JDxeik CTua nmpoaHanvW3upoBall JaHHBIE JIU-
CTAHIIMOHHOT'O 30HAUPOBAHUS U a3PO(OTOCHEMKHU, YTOOBI BBIICHUTH, KaK B Te-
YeHUE MOCJIEeAHUX 25 JIET UCTIOIb30BATUCH ceNbX03yroibs B Kamudpopuun. Oc-
HOBBIBAsICh HAa aHaJIM3e 0a3 JaHHBIX, COACpKaAIIUX UHGOPMAIUIO O JIOXOAaX U
pacxoaax, OH IPHUIIENT K BEIBOJY, 4TO (DepMephI, BbIJICISIBIINE HEOOBIION TIPO-
IIEHT CBOEH 3e€MJIM MO COJTHEUHBIE TaHENH, MOoJyJallk B IepecuéTe Ha akp 0o-
Jiee BBICOKYIO IPUOBLIB, YEM T€, KTO HE UCIIOJIH30Ba TOJOOHYIO MPAKTUKY.

Pe3ynbTaThl ucCclenoBaHUsA, OMYOJIMKOBaHHbIE B JKypHane Nature
Sustainability, MOTYT HOCIYKUTb CBOETO POJa «I0POKHOUN KapToi» 1ist pepme-
POB, HCTIBITHIBAIOMUX (PUHAHCOBBIC TPyAHOCTU. CTHUJ BBIpA3WiI HAACKIY, UTO
ero pabora MOMOXKET arpapusiM HaWTH KOMIIPOMHUCC MEXKIY TPATUIIMOHHBIM
3eMJIe/IeIINEM U MCTIOIh30BaHNEM BO30OHOBIISIEMBIX MICTOYHUKOB dHEpruu. Bme-
CTO TOJHOTO OTKa3a OT CEJIbXO3IMPOU3BOJICTBA B MOJb3y COJIHEYHBIX MaHEEH,
OH TpeJIaraeT CTPaTeTnYeCKH pa3MeIaTh UX Ha y4acTKax ¢ HU3KOW ypoxaiHo-
CTBIO, YTO MO3BOJIUT COXPAHUTH OCHOBHOM 00BEM MOCEBHBIX IUIOIACH.

Ctup 3as1BUII, 4TO Pa3roBOp JOJDKEH UITH HE CTOJIBKO O COJTHEYHOM dHEp-
UM WIN CEIbCKOM XO3SICTBE, CKOJIBKO O TOM, KakK 9TH JBa acleKTa MOTYT pa-
6ortate BMecTe. [Io ero MHEHHIO, 9TO MOXKET ObITh COTPYIHUYECTBO, & HE KOH-
¢bmukt. Pabora CTrma ¢ COTHEUYHBIMH TIAHETSIMUA HAadaaach, KOT/Ia OH TIPHCOSTHU-
HUICS K jabopatopuu DHTOHM KeHpamma, morieHTa MHYMTaHCKOTO Tocynap-
CTBEHHOI'0 YHUBEPCUTETA, KOTOPHIA TAK)KE CTal COAaBTOPOM cTaThbu. Kenpamin
3ameTui, kak Ctua ucnonwszyetr Google Earth Engine — o0ienoctynnytwo 0a3y
JAHHBIX CIYTHUKOBBIX CHUMKOB U MHCTPYMEHT OOJIauHbIX BblYMCIeHUU. OnuH

" Mcrounnk: Should farm fields be used for crops or solar? Or both /
https://www.sciencedaily.com/releases/2025/04/250421162610.htm OmnyOnukoBano 22.04.2025
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U3 cilydaHbIX npeioxenud Ctuaa monpodoBaTh ONPEAeIUNTh MECTOMOJIOKE-
HUE COJIHEUHBIX MaHeel Ha JaHamadTe npuBiIekio BHuManue Kenganna.

Crtupn cocpenorounn cBo€ BHUMaHue Ha KamudopHuu, oObsSCHUB, YTO B
3TOM WITATE PACIIOJIOKECHBI OJTHA U3 CaMbIX LIEHHBIX U IPOAYKTUBHBIX CEJIbCKO-
xo3stiicTBeHHbIX 3emenb B CHIA, u yto Kanmndopuus Takxe sBAsieTcs: TUIAEPOM
B IIPOM3BOJICTBE U YCTAHOBKE COJIHEUHBIX NIAHEIIEH.

C yBennuyeHueM 3KCTPEMAIIbHBIX MOTOAHBIX YCIOBHI, YTPOXKAIOIMIHUX MPO-
JIOBOJIbCTBEHHBIM, SHEPTE€TUYECKUM M BOJIHBIM pecypcaM, MOsSBHIMCH HOBBIE UC-
TOYHUKHU HEPIHH, TaKHe KaK COJIHEUHas, KOTOPhIE CIOCOOCTBYIOT CHUKEHHUIO
BBIOPOCOB YIJIEKHCIIOTO raza. byM COJIHEUHOI SHEPreTUKHU BhI3BAJI OMACEHUS 110
IIOBO/lYy BO3MOXHOI'O COKpAlLICHHsl MPOU3BOACTBA IPOAOBOJILCTBHS, OCOOECHHO
Ha ()OHE pOCTa HACEJIIEHHUA U YBEJIMYEHMsI MOTPEOJICHUs, YTO YBEIMYHUBAET
HAarpy3Ky Ha CEIIbCKOE XO3SIMCTBO.

B cBs3u ¢ 3TUMHU NMPOTHBOPEUMBBHIMU HHTEPECAMH HEKOTOpPBIE (hepMephl
HAYaJu TPUMCHATH TaK HAa3bIBAEMBIH METOJI pasMEIICHHS. JDTOT MOJIXO[ IPe/I-
IoJIaracT IeJICHAIIPaBICHHOE YCTAHOBICHHUE COJHEYHBIX ITaHENIEH pSIoM C
CEIbCKOXO3SIMCTBEHHBIMHU KYJIBTYPaMH, YTO MO3BOJISET MAKCHUMHU3HPOBATH MPO-
JTYKTUBHOCTH JaHamadra.

Ctun xoTen y3HaTh, KaK COBMECTHBIE YCTAHOBKHM COJHEUHBIX TaHENIeH
BIUSIIOT HAa MPUOBLTH (PEPMEPOB M KAK 3TO COOTHOCUTCS C TPATUIIMOHHBIMH COJI-
HEYHBIMH YCTAaHOBKaMHM, MPU KOTOPBIX IIEJIbIC TOJISI MPEBPAIIAIOTCS B COJIHEY-
Hele pepmbl. OH TakKe CpaBHMBAJ 3TH JIaHHBIC C (pepmMaMu, TJe MPOJAOIKAIOT
BBIPAIIMBATh CEIbCKOXO3AMCTBECHHBIC KYJIBTYphl 0€3 HCIIOJIb30BaHUSI COJIHEY-
HBIX ITaHEJICH.

Ctua OTMETHII, UTO UCCIIEA0BATENbCKAs IPYIIa UCTIOIb3YyeT cOataHcupo-
BaHHBIN MOAXO0/, YTOOBI HE COCPEAOTAYUBATHCA TOJIBKO Ha HETATUBHBIX WJIH TIO-
3UTUBHBIX MOMEHTAX, & YUUTHIBATH 00a acleKkTa BMECTe, YTO MO3BOJISET TIIyOxKe
U3Y4YUTh, KaK JIIOAW WCIONB3YIOT JNanamadpt. OH 100aBWiI, 4YTO OHU 33al0TCS
BOIIPOCOM O TOM, YTO 3TO O3HAYAET M KaK Jy4lle TUIAHUPOBATH Oy yIiee.

['pymnmna mcciempoBaTeeil UCMOIb30Baa JaHHBIE O KOJUYECTBE COTHEY-
Hbix naneseit B Kanudopuuu, koropsie Ctua onmydnukosan B 2022 r. Ha ocHoBe
ATUX JAHHBIX OHU TojacuuTad, 4to 86 000 vemoBek Mo OBl MOJy4aTh MUTA-
HHUE ¢ 3eMellb, KOTOPhIC B HACTOSIIIEE BPpEeMsI 3aHSIThl COTHEYHBIMU MAaHEISIMH.

3aTeM MCCAeI0BaTENN UCIIONB30BANIM TAHHBIE O CTOMMOCTH KYJIBTYp, CO-
Oopannsie Kanudopuuiickum yHUBEpCcUTETOM B J[3BUCE, TOJOBBIC IIEHBI HA CEJlb-
ckoxossiiicTBeHHble KyabTypbl B CIIA, kanudopHuiickuii cbop 3a npaBo Ha BO-
Ny W JApyTue JaHHbIe, YTOOBI PACCUUTATH PACXOIbl U JIOXOJIbI CpeaHero depme-
pa. OHM CMOJEAUPOBAIM IPOU3BOJACTBO COJIHEYHOM DJJIEKTPOIHEPTHUU Ka)KIOM
YCTAaHOBKOM, 4TOOBI OLEHUTH, KAKYI0 4acTh PAcXo/ioB (pepMep MOKET KOMIIEH-
CUPOBATH 3a CUET MPOJAXKHU YIHEPrUU 0OOPaTHO B CETh.
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Pe3ynpTaThl MOATBEPAWIM MX TUNOTE3Y: (hepMephl, MCMOIb3YIOLIUE He-
CKOJIbKO aKpOB 3€MJIM O]l COJIHEUHBIE MaHeIu, UMeNId 00JbIIyI0 (PMHAHCOBYIO
CTaOMJIBHOCTH O CPaBHEHHUIO C TEMHU, KTO MPUIEPKHUBAIICS MOJX0Jla «BCE WU
Hu4ero». OHU TpaTUIIM MEHbLIE Ha yIOOPEHHUs, BOJlY U CEIIbCKOXO3SIICTBEHHbBIE
MaTepuaibl, a J0X0 OT IPOJAXKHA COITHEYHON SHEPrUU KOMIIEHCUPOBAJ CHHXKE-
HUE TPOU3BOJICTBA CEILCKOXO3AUCTBEHHBIX KyNbTyp. boisiee Toro, Takue ¢ep-
MEpBbI, CKOPEE BCETO, IKOHOMHUIIN BOJY, KOMIIEHCUPYsI €€ pacXo/ JIsl OpOLIEHHS,
YTO MOXKET OBITh MOJIE3HBIM JJISI PETHOHA, UCTIBITHIBAIOIIETO A(ULUT BOJBI.

Ctun oTMeTu, 4To eciid OH ObUT OBl (hepMepOM, TO JIBa aKpa COJHEYHBIX
naHesneil obecrneynBany Obl eMy CTaOMIBHBIA J0X0A B TeueHue roga. Ilo ero
CJIOBaM, MPH TAKOM IMOJX0J€ HE HYKHO OE€CIIOKOUTHCS O HECTAOMIIBHOCTH YpO-
’Kasi, 0 TOM, Oy/IeT JIU TOJ] BIa>KHBIM WJIH 3aCYyLIJIUBBIM.

B O6ynymem Ctun Hageercss paclIupuTh CBOU HCCIIEIOBAHUS, YTOOBI U3Y-
YUTH MPOU3BOJICTBO MPOAYKTOB ITIUTAHUSA U UCHOJIb30BAHUE COJIHEUHBIX MaHEIEH
Ha Bcelt Tepputopunt CIIIA. On Takxke padortaer ¢ Kennaniaom, 94ToObl uccueno-
BaTh JAPYrue CrocoObl BO3/ICUCTBUS COJIHEUHBIX MAHENEH Ha OKPYKAIOIIYIO Cpe-

Ay.

Ctun BbIpa3uil HAJIEKy, YTO €ro UCCIEAOBAHUE CTAHET YaCThO 00CYX-
neHus1, korna (epMepsl OyayT pemiaTh, Kak JIydille WCIOJIB30BaTh 3eMII0 0e3
yiiepOa Jijisi MPOU3BOICTBA MPOJAOBOJILCTBUSA. OH MOTYEPKHYI, UTO COJTHEYHBIE
[TIAHEJU MOT'YT CTAaTh YaCThIO YCTOMYMBOU MPOJOBOJIBCTBEHHOW CHUCTEMBI, €CIIH
WX pa3MelieHue 0yeT mpolyMaHHBIM.

Crtun Taxke no0aBWII, YTO €CTh APTYMEHTHI B MOJI3Y TOTO, YTO TaKOMH
naHAmadT MOXKeT ObITh Oosee ycTouuBbIM. [l0 ero MHEHUI0, 3TO TO3BOJISIET
MOJTy4aTh OOJIBINIE BHITOMIBI JIJIsE OOJBIIETO YUCHA JIOJCH, Y4TO, KaK OH CUHTAET,
SIBJISIETCSI OYCHDb BaJKHBIM.
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