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N3meHeHue KJIMMAaTa U MPOAOBOJIbCTBEHHASA
0e30IIaCHOCTD

IHepcnexkTUBBI NPOAOBOJILCTBEHHOM

0€30MaCHOCTH: 3aCYyX0YCTOHYHUBOE pacTeHue

B IICHTPE€ HOBOI'O I/IC(!JIGIIOBaHI/HI1

Mxeiimu leJloce

HccnenoBarenu BriepBbi€ TPOJAEMOHCTPUPOBAIN HA HEMTOBPEXKAEHHOM PACTEHUH
JaBHO OO0CY’KJIaeMbIii MpoliecC, MO3BOISIONINN HEKOTOPHIM BHJIaM BOCCTaHAaB-
JIMBAThCS TOCJE MPOAOJDKUTENBRHON 3aCyXd. ['pynna y4€HbIX U3 YHUBEpPCUTETA
mrara Konopano, Yausepcurera Kosnopano 1 MuHHCTEPCTBA CEIIBCKOTO X035~
ctBa CIIA 3asBuia, 4TO MOHMMAHHUE 3TOTO YHHUKAJIBHOTO MEXAHU3MA MOXKET
crocoOCTBOBATh MOBBINICHUIO 3(DPEKTUBHOCTU CEIBCKOI0 XO35MCTBA M YKpeEI-
JICHUIO TPOJIOBOIBCTBEHHON 0€30MaCHOCTH.

3acyxa exeroqHo HaHocut 3koHoMuke CIIA yiep6 Ha MuiMapabl 10-
JapoB, BBI3bIBAsI IOTEPU B arpapHOM CEKTOpPE M YBEJIMYMBAsl 3aTpaThbl HA UPPU-
ranuto. CHIKEHUE YpOXKAWHOCTU MPUBOJIUT K JePUIUTY TPOIOBOJIBCTBUS U PO-
CTy LIEH JJIsl HOTpeOuTeneH.

VYuéHble MOSICHWIN, YTO MPU 00E3BOKUBAHUM PACTCHUSI HAPYIIAETCA €T0
BOJOTPAHCHIOPTHASI CUCTEMA U3-32 00Pa30BaHUS ra30BBIX MY3BIPHKOB — 3MOO-
JIOB — B KCWJIEME, TKAHSIX, IO KOTOPbIM NepeABUraeTcs Bojaa. B 3aBucumocTn
OT CTENEHU AMOOJIM3ALIUN HE BCE PACTEHUS CIIOCOOHBI BOCCTAHOBUTHCH.

JI1s1 BOCCTaHOBJIEHUSI PACTEHUAM HEOOXOJAMMO YCTpPaHUTh Ta30BbIE IY-
3bIPPKM U BO300HOBUTH MOTOK BOJIbI B TKaHSAX — A3TOT MPOILIECC HA3bIBAETCS
«BOCITOJTHCHUEM.

Cpenu yuy€HbIX-O0TaHMKOB J0 CHUX MOP HET €AMHOTO MHEHUS O TOM, IIPO-
HCXOAUT JIM BOCIIOJIHEHUE B €CTECTBEHHBIX YCIOBUAX. BOJBIIMHCTBO paHee 1o-
JYYEHHBIX JI0Ka3aTEJIbCTB OCHOBBIBAJIMCH HA JECTPYKTUBHBIX METOJAX: PACTE-
HUE pa3pe3aliv, a 3aTE€M I0JaBajiu BOAY MOJ JIABICHUEM, NPEBBIIAOIIUM €CTe-
CTBEHHOE. TaKkue Mmoaxoapl MOTJIM UCKAXKATh PEAIBHBIE ITPOLECCHI.

UccnenoBarenmn wu3 Kosopanckoro yHuBepcurera mrata Komnopano
(CSU), ynuepcuteta Konopago (CU) u MUHHCTEpCTBA CENBCKOIO XO3iCTBa

' Mcrounmk: Jayme DeLoss. Drought-resilient plant holds promise for future food production, study
finds / https://source.colostate.edu/drought-resilient-plant/ Onyo6aukoBano 4.06.2025



CHIA (USDA), oTMeTunu, 4To Ipu MOJAOOHBIX BMEIIATEIbCTBAX YAaCTO BO3HH-
KalOT TaK Ha3bIBaeMble «apTedakThy — Mmo0ouHbIe 3G PEKTH METOa, CIIOCO0-
HbIE caMU MO ceOe BBhI3bIBATH AMOOJIUIO U MPUBOJAUTH K OIIMOOYHBIM BBIBOJIAM.
BwmecTo aToro rpymmna ucciieioBaresie mpuMeHmIa MUKpoToMorpad — Cremu-
aJIbHBIA PEHTTC€HOBCKUN amrapar, MO3BOJISIOMNN HAOII01aTh BHYTPEHHHUE TIPO-
1eCChl B PACTEHUH 0€3 €ro MOBPEXKACHUS U B YCIOBUSIX, MAKCUMAJILHO MPUOIIH-
KEHHBIX K €CTECTBEHHBIM.

Wx uccnenoBanue, omyOJUKOBaHHOE Ha OOJIOKKE ampesIbCKOTO BEITyCKa
KypHana Proceedings of the National Academy of Sciences, mokasaio, 4To y
OJIHOTO M3 BUIOB JUKOU TPaBbI SMOOJIHS MOJHOCTHIO NCUYE3aCT, a BOJHBIN ITOTOK
BOCCTAHaBJIMBAECTCS B T€YEHHE 24 4acOB MOCJIE TTOJIUBA.

[lon I'nmucoH, Hay4YHBII COTPYAHUK CIYKOBI CEIbCKOXO3UCTBEHHBIX HC-
CIENOBAaHUN MHUHHCTEpPCTBA ceabCKOro xo3ssicrtea CIIIA, unen yHuBepcureTa
mrata Kosopano u coaBTop ucciaeqoBaHus, OTMETHI, YTO UX paboTa MpeacTaB-
JSIeT TIEpBOE YOEAUTENBHOE JOKA3aTEIBCTBO OOPATUMOIO Pa3BUTHUS SIMOOIUN —
€€ BOCIIOJIHEHHSI BOJIOW — Yy COCYIMCTBIX PAacCTCHHUH, NPU KOTOPOM pACTEHUE
MOJIHOCTBHIO BOCCTAHABIUBAET CBOM () YHKIIUU.

ITo ero cinoBam, Teneps rpynmna HUCCIEA0BATEICH COCPEIOTOUCHA Ha I10-
HCKEe IPYTUX BHJOB PACTCHUN C aHAJIOTHMYHON CHOCOOHOCTBHIO, YTOOBI BHISIBUTH
FeHETUUYCCKUI MEeXaHHu3M, JICKAIIui B €€ ocHOBE. Kak TOJNBKO A3TOT MEXaHHU3M
OyZIeT yCTaHOBJICH, €ro MOXXHO OyJeT BHEAPHUTh B CEJIbCKOXO3SHCTBEHHBIC
KYJIbTYPBI, IIOBBICUB X YCTOMYUBOCTH K 3aCyXe.

CoaBtop uccnenoBanust Tpoit OyenTpu, AOLEHT KOJUIEIKA MPUPOIHBIX
pecypcoB YopHepa mpu yHUBepcuteTe Imrtara Kojgopamo, OTMETHII, YTO, €CIU
pacTeHue MOXXET OBICTPO BOCCTAHOBHUTBLCS IOCIE 3aCYXU 3a CUET BOCTIOJTHEHUS
BOJIHBIX 3aI1aCOB, 3TO MO3BOJIMT YaCTUYHO KOMIICHCHPOBATH MOTEPU B 3aCYIILIH-
BbIi ToJ1. OH 100aBMII, YTO CIIOCOOHOCTh PACTEHUN BOCIIOJIHATHCA BOJONH MOXKET
obecrieunth OoJiee THOKHMI MOAX0A K 00bEMaM M CpoKaM OpOIIEHHS, OJHAKO
JUISL TIOJTHOTO TTIOHUMAaHUSI TOTO, KaK 3TOT MPOIIECC BIUSIET Ha BOJOMOTPEOICHUE
CEIIbCKOXO03IMCTBEHHBIX KYJIbTYp, HEOOXOAUMBI JOMOJHUTEIbHBIE HCCIIE0BA-
HMUS.

Tpoii OuenTpu, AOLEHT KOJUIEIKa MPUPOAHBIX PECYpcOB YoOpHepa Ipu
yHUBepcuTeTe mTata Komopano u coaBTop ucciaenoBanus, OTMETHI, YTO B CIIy-
Yae, €ClM pacTeHHuEe CIOCOOHO OBICTPO BOCCTAHABIMBATHLCS TOCIE 3aCyXd 3a
C4€T BOCIIOJTHEHHS BOAHBIX 3aacoB, 3TO MOXKET YaCTUYHO KOMITIEHCHPOBAThH TIO-
TEpH ypoxkasi B 3aCyNUIUBbIE To/1bl. OH Tak)Ke MOMTUYEPKHYII, YTO CIIOCOOHOCTh K
BOCTIOJTHEHHUIO MOXET 00ECIIEYHTh OOJIBIIYI0 THOKOCTh B YIIPABJICHHUH MOJTHBOM
— Kak B OTHOIICHHH 00BEMOB, TaK W CpOKOB opomieHus. [Ipu 3tom Oventpu
yKazal Ha HEOOXOIUMOCTh MAIBHEWIINX HMCCIENOBAHWUN, YTOOBI OMPENETUTh,
KaK BOCITOJTHEHHE SMOOJIMH BOJOW BIMSAET Ha 0OIIEee BOJOIOTPEOJICHUE CEllb-
CKOXO3SIHCTBEHHBIX KYJBTYD.



HpeuMeT HCCJICeA0BaAHNA c.ﬂyqaﬁnaﬂ Haxoaka

OMO0musl, KaK U3BECTHO, BOSHUKAET Y BCEX COCYIUCTHIX pacTeHuid. Panee
MPOBEIEHHBIE UCCIIENOBAHUS MOKA3AJIM, YTO Y HEKOTOPBIX BUAOB ATOT MPOLECC
HEOOpaTHUM HECMOTPSl HAa TO, UTO IMOCJE BOCCTAHOBIICHUS! BOJOCHAOXKEHUS pac-
TEHUSI CIIOCOOHBI MPOAOIAKATh (DYHKIMOHUPOBATH — MYCTh U C MOHMXKEHHOM
MPOAYKTUBHOCTBHIO.

B pamkax HacTosiiero uccienoBanusi Beaymuii aBtop [kapen Ctroapt
— MOCTAOKTOpaHT yHuBepcurera mrara Konopano, yausepcurera Konopano u
CITYXOBbI CEITbCKOXO3SIICTBEHHBIX HCCIeA0BaHUN MUHUCTEPCTBA CEIBCKOTO XO-
3siictBa CIIIA (USDA), — BMecTte ¢ Tornamnaum maructpantom CSU bpenpa-
HOM AiieHoM U acniupaHTkoi Ctedanu [lomyTuko McKan MOAXOASIIINI 00BEKT
U1sl 3KcniepuMenTta. MccnegoBarenu cOOOUIMIM, YTO OOpaTWIM BHUMAaHHUE Ha
JUKOPACTYIIYK0 TpaBy, MPOU3PACTABLIYIO B TPEHIMHAX TOPSYEro, CyXOoro ac-
¢danbra Ha aBTOCTOSIHKE. [10 MX cllOBaM, yCTOMYMBOCTH 3TOTO PACTEHUS K CYpO-
BBIM YCJIOBUSIM IMO3BOJIAJIA MPENOI0KHUTh, YTO OHO MOKET 00J1aJ1aTh BhIPAaKEH-
HOU 3aCyXOYCTOMYMBOCTBIO M IOJOUTH JUISl JAJIbHENIIETO U3YUCHHUS.

HccnenoBarenn ycTaHOBWIIM, YTO, HECMOTPS HA BHEIIHUM BHJ IOJHO-
CTBIO YBSIAIIETO PacTEHUs M 3MOOJM3alMI0 TKaHEW KCuieMbl Ha ypoBHE 88%
MocJie JUIMTENbHOT0 00€3B0KMBAaHMS, BOJIONPOBOASAIIAs CUCTEMA TPaBbl BOCCTA-
HOBUJIACh OYKBAJIBHO 32 OJHY HOYb.

Ha naHHBIT MOMEHT 3TO €IMHCTBEHHBI U3BECTHBIA BUJ, Y KOTOPOTO 3a-
(uKcUpoBaHa CIOCOOHOCTH K MOJHOMY BOCHOJIHEHUIO 3MO0IMU BoAOW. OqHAKO
y4€HbIE MPEAINOIIAralT, YTO, BEPOSITHO, CYLIECTBYIOT U IPYTHe€ PACTEHUsS C aHa-
JIOTUYHBIMU CBOMCTBaMH.

Tpoii Ouentpu OTMETHI, YTO MOKA OCTAETCS HEU3BECTHBIM, HACKOJIBKO
IIMPOKO pachpocTpaHeHo 3To sieneHue. [lo ero ciosam, cam (axkT TOro, 4ToO
MEpBOE TAKOE pacTeHUE ObUIO OOHAPYKEHO HA aBTOCTOSHKE, 3aCTaBIISIET IPEJ-
MOJIOKHUTh, YTO MOTYT CYIIIECTBOBATh M JIPYyTrHe€ BHUJBI, 00Jaaronue moao0HoM
crocoOHoCcThi0. OH MOJYEPKHYJ, YTO ITO OTKPHITHE MEHSET MPEe/ICTABICHUS
YU4EHBIX O BO3MOXHOCTSIX COCYJIUCTBIX PACTEHUN BOCCTAHABIMBATHCS MOCIIE 3a-
CYXHU.

KiroueBoe mapTHEePCTBO U 000pPy10BaHN e

KiroueByto poJib B IPOBEACHUN MCCIICAOBAHUS CHITPAIO COTPYIHUYECTBO
¢ Komnemxkem BeTeprHaApHOW METUIIMHBI M OMOMEIUIIMHCKUX HAayK YHUBEPCH-
teta mrtata Konopano, riae rpymnmna ucciaeaoBaresieil nmoaydyuia JOCTy K MUKPO-



ToMorpady, npeaHasHaYeHHOMY I CKAHUPOBAHUS MEJKUX KUBOTHBIX. OTMe-
4aJIoCh, YTO 3TO CHEUUATU3NPOBAHHOE 00OPYIOBAHHME M3JIYyYaeT MEHBIIE paju-
alMy MO CPABHEHUIO C OOJBIIMHCTBOM CTaHAAPTHBIX KOMIIBIOTEPHBIX TOMOIpa-
(0B, 4TO MO3BOIsIET O€30MACHO MPOBOJUTH MMOBTOPHBIE CKAHUPOBAHUSI — KaK y
KUBOTHBIX, TaK ¥ TIPU U3yUCHUH KUBBIX PACTCHUH.

[IIon I'mucoH mogYepKHyYJ BaXKHOCTD MOJJIEPKKU CO CTOPOHBI COTPYIHU-
KOB JIabOpaTopuu, a Takke BEAYIero uccienorarens — npodeccopa Hukonb
Opxapt, Bo3MIaBistome 1neHTp 3goposoro crapenuss CSU u nabGoparopueit
CPaBHUTEIBHOW OHKOJIOTMH M TPAaBMATOJIOTUU OIMOPHO-JIBUTATENILHOTO ammnapa-
ta. [lo cnoBam I'mucona, Bkiag DpxapT ObLI KPUTUUECKU BAXKEH JJI YCHEIIHOM
peanuzanuu npoekra. OH Takke oTMeTHI, 4To JlabopaHT Jlaypa Hab6 okazana
3HAUYUTENIbHYIO MOMOIIb HAa PAHHUX dTamnax MCCIEAOBAHUS, BBITIOJIHSIS MEPBUY-
HbIE€ CKAHUPOBAHUS PACTEHUI, a BIOCIEACTBUU 00yUniia €ro caMomMy paboTath C
MHKpPOTOMOTpadoM.

[Tpodeccop Huxonp Dpxapt ormeTmia, 9To €€ mopasmia yCTOHYHBOCTh
ATOM, Ka3aJloCch Obl, HEMPUMETHON TPaBbl, CYMEBIIEH 32 OJHY HOUYb MOJTHOCTHIO
BOCCTAHOBUTH CBOIO COCYJIUCTYIO cucTeMy. OHa MOJYEPKHYIa, YTO TaKUe MpH-
MEpPbl MEXIUCUUIUIMHAPHOIO COTPYJHHYECTBA HAIIOMHHAIOT O MOTEHUIHAJIE
OMOMEIUIIMHCKUX TEXHOJIOTHI, KOr/la OHU MPUMEHSIIOTCS B HOBBIX KOHTEKCTaX
JUTSE petieHns PyHIaMeHTaJIbHBIX BOITPOCOB O MPUPOJIE KUZHH. IPXapT BhIpa3u-
Jla yIOBJIETBOPEHUE TEM, YTO €€ TpyIa CMOIJa BHECTH BKJIAJ B CTOJb BAXKHOE
Hay4YHOE OTKPBITHE.

[lon ['MUCOH OTMETWII, YTO MPOBEICHUE UCCIEAOBAHUS CTAIO BO3MOXK-
HbIM OJarojiaps meapomMy npemaioxkeHuo npodeccopa IpxapT u nadopanta Jla-
ypbl Hab0 nipenocTaBUTh JOCTYH K JIaDOpaTOpUH MUKPOTOMOTpaduu U oKa3zaTh
MOMOIIb CO cKaHupoBaHUeM. OH MOJYEPKHYN, YTO 0€3 MX MOJJIEPKKH TpyIIia
uccieaoBaTenel He cMoriia Obl peaanu30BaTh JaHHBIN HPOEKT.



YpoxkaiiHOCTH NIIEHUIBI B MUPE ObLIA ObI
na 10 % BbIle 6e3 H3MEeHeHUs KJINMaTa’

CornacHO HOBOMY UCCJEOBaHUIO, ONyOJUKOBAaHHOMY B Proceedings of the
National Academy of Sciences, Ti00anbHas ypoKailHOCTh MIIIEHUIIBI B HACTOS-
mee BpeMs npuMepHo Ha 10 % Huke, yem moriia Obl OBITh 0€3 BO3JCUCTBUS 13-
MEHECHUU KJIMMAaTa.

ABTOpBI paOOThl MPOAHATU3UPOBAINA JJaHHbIE 00 M3MEHEHUM KIuUMara U
YCIOBHUSIX BBIPAIIMBAHUA MILIEHULBI U JPYTUX KIIOUYEBBIX CEIbCKOXO3AMCTBEH-
HBIX KyJIbTYyp 3a nociueanue S50 ner no BceMy Mupy. Pe3ynbTaThl UCCIeI0BaAHUS
MOKa3bIBAIOT, YTO ITOBBINICHUE TEMIEPATypPbl U U3MEHECHHE PEXKUMA OCATKOB
YK€ OKa3bIBAIOT 3HAYUTEIBLHOE BIUSHUE HA MUPOBOE CEIIBCKOE XO3SIMCTBO.

AKTYaJbHOCTh HCCIIEIOBAaHUS OCOOCHHO IOJYEPKUBACTCS B CBETE JKC-
TpeMalbHOM JKaphl M 3aCyxH, 3aUKCHPOBAHHBIX B TeKyllem roay. HeOmaro-
MPUATHBIE MOTOJIHBIE YCIOBUS MOCTABWJIN TOJI YTPO3Y ypOKall MIICHUIBI U €€
MOCTaBKH U3 BAKHEUIINX PETMOHOB-NIPOU3BOAUTENEH, BKIIIOUYast 4yacTu EBpoIIbI,
Kutasa n Poccun.

ABTOpPBI TakK€ NOAYEPKHUBAIOT, YTO YCHJIMBAIOMIASACS Kapa W 3aCYILIN-
BbII KJIMMAT OCOOCHHO CHJIBHO CHMXXKAIOT YPOKAaWHOCTh TPEX U3 IMSITU BAXKHEM-
KX TPOJOBOJILCTBEHHBIX KYJIBTYP B MUpE.

HecmoTpss Ha TO, 4TO 3a MOCIEIHHUE NECATHIECTHS TJI00anbHas ypoKaii-
HOCTb 3€PHOBBIX 3HAUYUTEJIBHO BBIPOCIIA — B OCHOBHOM OJiarofapsi TEXHOJIOTU-
YECKOMY MPOTpPECCY, BBIBEICHUIO BBICOKONPOAYKTHBHBIX COPTOB U IIUPOKOMY
MPUMEHEHUIO CUHTETUYECKUX YAOOPEHUN, — KIMMaTHUYECKUE U3MEHEHUS YKe
Hayaiau caepkuBath 3TOT pocT. [lo crmoBam ucciegoBaTenei, HaOIr0IaeMoe
CHIKECHUE MOTECHUUAIBHON YPOKANHOCTA UMEET «CEPBE3HBIE MOCIEACTBUS IS
LIEH Ha MPOJOBOJIbCTBUE U IN100aIbHON MPOAOBOJIBCTBEHHON O€30IMaCHOCTH.

Bo3aeiicTBHe HA YPOKAHMHOCTH 3€PHOBBIX

C cepeaunbl XX BeKa BO MHOTHMX CTpaHax MHpa HAONIOAAETCs 3HAYU-
TEJbHBIA POCT YPOKANHOCTH OCHOBHBIX CEIbCKOXO3AUCTBEHHBIX KyNIbTyp. Co-
IJIACHO HOBOMY HCCJIEIOBaHUIO, 3a nocieanue S50 JeT ypoKailHOCTh MATH KO-

* Ucrounuk: Global wheat yields would be ‘10%’ higher without climate change /
https://www.carbonbrief.org/global-wheat-yields-would-be-10-higher-without-climate-change/
Ony6auxoBano 21.05.2025
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YEBBIX KYJIBTYp — IIIECHUIBI, KYKYypY3bl, SUMEHs, COM U PUCA — YBEINYUIACH
Ha 69-123 %.

OnHako U3MEHEHUE KIMMaTa U yYaCTUBIIMECS YKCTPEMAJIbHBIE MTOT0JIHbIE
SBJICHUSI CTAHOBSTCA BCE Oosiee CephE3HOM yrpo3oi s pacTeHHEeBOACTBa. B
uccle0Banuu, onyoiankoBaHHoM B 2021 roay, yu€Hble TPOTHOZUPYIOT «CEPh-
€3HbIe CABUTU» B TI100ANBHON MPOJYKTUBHOCTU CEIBCKOXO3SIMCTBEHHBIX KYJb-
Typ B OJmkaiiiive aBa AeCATUNECTUS Ha (POHE MPOI0KAIOLIETOCs MTOTEIICHUS.

Ota TpeBOXKHAsA TEHJEHIUHUS MOATBEPKIACTCS U HEJABHUMU HAOJIOACHUS-
Mu. B Havane Tekyiero rona uznanve Carbon Brief onmyOnMKoBanao MHTEpaK-
THUBHYIO KapTy, MOCBSIIEHHYIO yTpataM ypoxas B 2023-2024 rr., BEI3BaHHBIM
AKCTPEMAIIBHBIMU MOTOJHBIMH YCIOBUAMU — JKAPOW, 3aCyXaMH, HABOJHECHHUSIMU
U IpYTUMH IPUPOJHBIMU KaTaKJIM3MaMu 1o Bcemy mupy. Hauboiee yacto B co-
OOILIEHUSIX O TTOTEPSIX YIIOMHUHANKUCH KYKYpy3a U MIICHUIIA.

CornacHo ananuzy, npoBeaéHHomy Carbon Brief, Hanbonee 4acTo ymo-
MuHaeMbIMH B CMMU KynbTypaMu, IMOCTPagaBIIMMH OT SKCTPEMaIbHBIX IOTO/I-
HBIX YCJIOBHH, cTalu (B MOpsaKe YObIBaHMS): KYKypy3a, MIICHUIA, PUC, KapTo-
(denb, coeBble 000BI, OTMBKY, OaHAHBI, BAHOTPAJI, TTOJCOJHEYHUK U Kode.

Oco0eHHO ySA3BUMOM B TOM KOHTEKCTE OKa3ajach ImeHuna. 1o qjaHHbpIM
areHTCTBa Reuters, B HEKOTOpPbIX pernoHax Kurtasgs — kKpynmHeWmero B MHpPE
MPOU3BOJUTEIISI ATOM KYJbTYpbl — JKapKas M 3aCyllIdBas MOroja MocTaBuja

MOJ YTPO3y TEKYILIHUN YPOXKAK.

He Menee TpeBoxxHas curyanus ckinaneiBaercsa u B EBpone. B Benuko-
OpUTaHWU TIOCEBBI MIIEHUIBI OKA3aJUCh MOl CEPhE3HBIM JIaBICHUEM H3-3a «Ca-
MOr'0 3aCyLJIMBOrO Hayaja BECHbl B AHIUIMM 3a nociieanue nmoytu 70 ger», co-
obmaet The Times. Ilo undopmaruu The Guardian, hepmepckue 00beTUHEHUS
MPEAYIPEKIAIOT, YTO YACTh YPOKas yXKE yTpayeHa.

B pesynbrarte, kak coobmaetr Bloomberg, Ti00aibHbIe MIOCTABKH IIIICHU-
Il OCTAIOTCS «OTPAHUYCHHBIMUY, U JaIbHEHIIAas THHAMUKA 1IeH Oy/IeT B 3HAYH-
TEJIbHOW CTEIEHU 3aBUCETh OT MOTOJHBIX YCIOBHM B KJIIFOUEBBIX PETHOHAX IPO-
u3BojicTBa — EBpone, Kutae u Poccun.

IIpoaoBoJibCTBEHHAS 0€30MACHOCTDH M LEHbI

B wuccnenoBaHMM WCHONB3YIOTCA KIMMATHYECKUE JaHHBIE, MOJEIU U
HaIlMOHAJbHASI CTATUCTUKA YPOXKAMHOCTH, TIpeaocTaBieHHbIe [Ipo10BONLCTBEH-
HOI U cenbckoxo3siicTBeHHOM opranuzanueii OOH (®AO), ais aHanusa npo-
U3BOJICTBA KIIFOUEBBIX CEIIbCKOXO3SUCTBEHHBIX KYIbTYp U KIMMATHYECKUX TCH-
JICHIIMN B OCHOBHBIX CTPaHAaX-MPOU3BOAUTENSAX 3€pHa 3a iepuoj ¢ 1974 o 2023
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roa. Cpeaun Hux — Aprentuna, bpasunus, Kanana, Kuraii, ctpansl EBponeit-
ckoro coro3a, Poccusa u CIIIA.

HccnenoBaTeny COIOCTABISIOT HAOJMIOJAaeMble KIMMATHYECKUE H3MCEHE-
HUSI ¢ MOJEISMHU CEIbCKOXO03IMCTBEHHOTO MPOU3BOJCTBA, YTOOBI OLICHWUTH, Ka-
KOBa Oblj1a OBl YPOXKAMHOCTh MPH TEKYIIUX YCIOBUAX M B TUITOTETHIECKOM CIIe-
HapuM 0€3 KIUMATHICCKUX U3MEHCHUM.

[Tpodeccop HrBun Jlodemn uz CtaHdOPACKOr0 YHUBEPCUTETA, BEAYIIHMA
aBTOp paboThl, B uHTEPBbIO Carbon Brief nosicaun: «Ecnu 3a 50 ner temmnepa-
Typa noBbicuiiack Ha 1 °C, a MOoAenp MOKa3bIBAET, UTO TAKOE MOTEIUIEHUE CHU-
KAET ypOXaWHOCTh Ha 5 %, TO MBI CUMTAEM, YTO U3MEHECHHE KJIHMMaTa CTaJllo
MPUYUHON TOTEPH ITUX 5 Y% ypoxkKas».

B uccnenoBanuu MCHoJib30BaIuCh JIBa HAOOpa JAaHHBIX KJIMMaTHUYECKOTO
peananuza — TerraClimate (TC) n ERAS5-Land, 0XBaThIBaIOIINE TEMIEPATYPY
M KOJMYECTBO OCAAKOB 3a nocieanue 50 jeT. DT AaHHBIE COUYETAIOT (paKThye-
CKHE HaOJIOAEHUS C pe3yJibTaTaMU COBPEMEHHBIX KIMMATUYECKUX MOJIEIIEH,
YTO MO3BOJISET 60JIEe TOYHO OIEHUTD JOJITOCPOYHBIE N3MCHECHHSI.

AHanu3 mokaszai, 4To ypOKaiHOCTh TPEX U3 MATH UCCIEAYEMBIX KYIbTYP
OblIa HIDKE, YeM Morja Obl OBITh B YCIOBHSX CTAOMIBHOTO KIUMaTa — 0e3 To-
BBHIIICHUS] TEMIEPATYPhl U JIPYTUX KIUMATHYECKUX W3MEHEHHWH 3a IMOCJIEeIHHE
nonBeka. [lo oneHkam aBTOpPOB, ypOXKaWHOCTh SUMEHsI CHU3WIACh Ha 12—14 %,
numeHuibl — Ha 8—12 %, KyKkypy3bl — npuMepHo Ha 4 %.

UTto KacaeTcsi coeBbIX 0000B, TO BIMSIHUE U3MEHEHUSI KJIMMAaTa 0Ka3aaoch
MEHEE OJHO3HAYHBIM — B IMEPBYIO0 OYEPEIb U3-3a PACXOXKICHUN MEXKIY ABYMS
HMCTOYHUKAMU JaHHBIX. TeM He MeHee 00a KIMMaTH4YeCKHX Habopa yKa3bIBalOT

Ha HETaTHMBHOE BO3JCHCTBHE Ha YpPOXKAMHOCTb, OIICHUBAEMOC B JHAIa30HE OT
2 no 8 %.

B ciyyae ¢ pucom BiusiHUE U3MEHEHHS KJIMMaTa TakK)Ke HE TPOSBIISACTCS
yétko. OnuH M3 HAOOPOB JAHHBIX IMOKa3aJl HEOOJBIIOW TOJIOXKUTEIBHBIN d(-
bexT — okoio 1 %, Torma Kak Apyro — yMEpeHHOE CHI)KEHUE YpOKaHOCTH
Ha ypoBHE NpuMepHO 3 %.

Hccnenorarenu moaquépKuBarOT, 4TO0, HECMOTPS HAa 3aMETHBIM POCT 0OIIeH
YPOKalHOCTU 3a TOCJEAHUE JACCATWICTHS, CHIKEeHHE B mpeaenax 4—13 % wmo-
KET MOKa3aThCsl HECYIIECTBEHHBIM JIWIL Ha MepBBIA B3rIsiA. Ha camom nerne,
TaKue MU3MEHEHUS CIOCOOHBI OKa3aTh CEPhE3HOE BIWSHHE Ha IIEHBI Ha MPOJO-
BOJILCTBHE M TJIO0AJBHYIO MPOJAOBOJIBCTBEHHYIO 0€30MacHOCTh — OCOOCHHO ¢
y4€TOM TPOJOJIKAIOUIETOCSd pocTa MUpoBoro crpoca. Ilo ux crmoBam, oOmias
KapTuHa 3a mocieaHue 50 JeT CBUAETEIBCTBYET O TOM, YTO KIMMaTHYECKHE
TEHJICHIINY B LEJIOM YXYAIIWIN YCIOBUS BBIPAIIIMBAHUS CEIbCKOXO03IMCTBEHHBIX
KyJbTYp BO MHOTHUX KJIFOYEBBIX 3€pPHOMPOU3BOIAIINX PETHOHAX MUPA.
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Boanwlii cTpecc u :xapa

B pamMkax uccnenoBanus y4€HbIE TAK)KE MPOAHATU3UPOBAIN BIUSHUE T10-
TeIJICHUsI U Jeduiura AaBiICHUS MMapa — OJHOTO U3 KIIOYEBBIX MOKa3zaTeseit
BOJTHOTO CTpEcCa y PACTEHHM — Ha YPOKANHOCTHh CEIbCKOXO3SMCTBEHHBIX
KynbTyp. depuuut napnenus napa (VPD) orpaxaer pazuuily Mexny daktude-
CKUM COJIEpP>)KaHMEM BOJSHOTO IMapa B BO3JIYyXE M €r0 MaKCUMAIbHOM BO3MOX-
HOW KOHLEHTpAIMEW NpHu AaHHOW TemriepaTtype. C MOBBILIEHUEM TEMIEPATYPhI
BO3/IYX CIOCOOEH YyJep:KMBaTh OOJBIIE BJIard, YTO YBEJIUUYMBAECT ACHUIIUT J1aB-
nenus napa. IIpu Beicokom VPD pactenust TepsitoT Biary ObICTpee, YeM MOTYT
€€ BOCHOJIHUTD, YTO OTPAHUYUBAET POCT U YCUIIMBAET BOJHBIN CTPECC.

CornacHo MoOJensiM, UMEHHO TOBbIIIEHUE AedUIINTA JABICHUS Mapa U
CBSI3aHHBIM C HUM BOJHBIN CTPECC UTPAIOT KIIKOYEBYIO POJIb B CHHXKEHUH YPO-
AKaWHOCTHU 3€pHOBBIX KyNIbTyp. [Ipu 3TOM BhICOKas TeMIiepaTtypa OKa3bIBaeT 0o-
Jiee KOCBEHHOE BO3JICMCTBUE, YCUIINBAsA BOJHBIA CTPECC 3a CUET MOBBILICHUS HC-
MapEHUS BIIATH.

HccnenoBanue mokasano, yTo Ae(UIMT AaBIEHUSA Hapa BbIPOC B 0OJIb-
IIMHCTBE PETMOHOB C YMEPEHHBIM KiIMMatroMm 3a nociueanue 50 ner. Conmocras-
JICHHE TOJIYYECHHBIX JaHHBIX C PE3yJIbTaTaMU KIIMMATUYECKOIO MOJEIUPOBAHHUS
3a 3TOT K€ MEPUOJ BBISIBWIIO CXOAHBIE TeHACHINU. OQHAKO Y4EHBIE OTMEYAIOT,
YTO OOJBIIMHCTBO KIUMATUYECKUX MOJEJIEH CYIIECTBEHHO HEIOOLECHUBAIOT
pocCT neduunTa 1aBICHUS NTapa UMEHHO B PETMOHAX C YMEPEHHBIM KIMMATOM.

HccnenoBatenu OTMETHIIN, YTO B PAJI€ KIIOUEBBIX PETMOHOB BbIpal[UBa-
HUA KyKypy3bl — B EBporneiickom coroze, Kutae, Aprentune u 0onibliel yactu
Adpuku — neduuut napoB Bojabl B aTMOC(]epe MPEeBBICHIT Jake CaMble TIECCU-
MHUCTHYHBIE MPOTHO3bI KIMMAaTHUYECKUX Mojelieid. Kpome Toro, ydéHblie BbHISBU-
7Y, 4TO B OOJBIIMHCTBE 3TUX PETHMOHOB 3a nocieanue 50 JieT mpou3onuio 3Ha-
YUTEJIBbHOE MOTEIVICHUE: CPEIHSL TEMIIEpaTypa B CE30H BhIPAIIMBAHUS CEIBCKO-
XO3SIUCTBEHHBIX KYJIbTYp CEroJiHs BhIlIe, yeM B Oosiee ueMm 80 % aHATOTUYHBIX
CE30HOB MOJIBEKAa Hazajd. Pe3ynbTaThl HCCleTOBaHUS TAK)KE MOKA3bIBAIOT, UTO B
HEKOTOPBIX pallOHAX JTa)Ke€ CaMblil MPOXJIAJAHBINA BEr€TallMOHHBIN MEPUOJ celdac
TeIIee, YeM caMbIil TEIIBIN ce30H, HaOmogaBmuniicsa 50 get Ha3azn,

Pe3ynpTarhl TakKe MOKAa3bIBAOT, YTO B HEKOTOPBIX pAlOHAX JTaKE CAMBIN
MPOXJIAJHBIN BET€TALMOHHBIA MEPUOJ CETOJHS TEIUIEE, YeM CaMblid TEIJIBINA Ce-
30H, HaOromaBmuiicss S0 get Ha3am.

Uckntouenue coctaBisaioT CIIA u Kananma: B OOJNBIIMHCTBE PETHOHOB
CHIA, rae BbIpalMBalOT KyKypy3y U cOeBble 000bI, ypOBEHb MOTEIUVICHUSI OKa-
3aJICsl HUKE, YEM B JIPYTUX YacTsax Mupa. boiiee Toro, B pailoHax BeIpallMBaHUS
MIICHUIBI HA ceBepe Bennknx paBHUH U B LieHTpaidbHOW yactu Kananwl ncce-
JIOBaTEIU 3a(pUKCUPOBAIIH J1a’Ke HEOOJBIIOE MTOXOJIO0/IaHHE.
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CornacHo gaHHbIM HarmoHanbHOTO yINpaBieHUsI OKEAHWYECKUX U aTMO-
chepubix uccnenoBanuit (NOAA), B nentpansHoit yactu CHIA ¢ cepenunsl
XX Beka HaOM01aeTCsl TEHACHIMSA K CHIUKEHUIO IHEBHBIX JIETHUX TEMIIEpaTyp.
VY4éHble BBIIBUTAIOT PA3IUYHBIC TUIIOTE3bI, MBITASICh OOBACHUTH ATY «JIbIPY IO-
TEIJICHUS», KOTOpash COXPAHSETCS, HECMOTPsS Ha OOLIEMHUPOBOE MOBBIIICHHUE
TEeMIEePaTyphI.

O3enenenune u Biausaue CO:

Joxtop Kopu Jleck, NOCTOHOKTOPCKUI HccieaoBarTesbp U3 JapTMyTcKoro
KOJUIEI XA, CICHUATM3UPYIOMMNNCSI HAa BIMSHUWA KIHMMaTa Ha CEIbCKOXO3SIH-
CTBEHHBIE KYJbTYpPhI, OTMETHII, YTO PE3YJIbTATHI JTAHHOIO MUCCIIEIOBAHUS COBIIA-
AT ¢ IPYyrUMHU HeJaBHUMM olleHKamu. B uHTepBbio Carbon Brief oH moj-
YEpPKHYJ, YTO HECMOTPSI HAa ONPEACIEHHBIC HEOMPEACIEHHOCTA U YyBCTBUTEb-
HOCTb MOJIEJIeH K mapameTpam, Haubosee BEPOSTHBIM SIBJISIETCS BBIBOJ O TOM,
YTO M3MEHECHHUE KJIMMAaTa YK€ IMPUBEJIO K CHIXKEHHIO CPEHEH MHUPOBOM YpO-
YKaMHOCTH.

OCHOBHBIM OTpaHUYEHUEM HCCIICIOBaHHUs, 10 MHEHUIO Jlecka, sBiseTcs
TO, YTO OHO HE MOJHOCTBHIO YUYUTHIBACT IMOCJICAHUE JOCTHKEHUSI B TIOHUMaHUHU
BIIMSIHUSL TIOYBCHHOM BJIard Ha CEIbCKOE XO3AMCTBO. OH TakKe OTMETHJ, YTO
W3MEHEHUS BJIAXKHOCTH U BIUSHUE MOBBIIICHHOTO COJICPKaHUs YIIIEKUCIIOTO ra-
3a OCTAIOTCS KPYIMHEUIIMMU MCTOYHUKAMHU HEOIPEeIeIEHHOCTH KaK B MPOIIIOM,
TaKk U B OyAylleM BO3JCHCTBUU KIMMAaTUYECKUX HU3MEHEHHUM Ha arpoCeKTop.
TeM He MeHee, 3Ta paboTa JaéT BO3MOKHOCTh CJEaTh May3y U MOABECTH IPO-
MEXXYTOYHBIEC UTOTH.

B uccienoBannu Takke paccMaTpUBAETCS BOMPOC, MPEBBIMIAIOT JIM BBITO-
Il 0T yBenuueHus: koHueHtpauuu CO: 3a nocinegnue 50 JeT HeraTuBHBIE TO-
CJIEJICTBUSl TIOBBIIIICHHUS YPOBHSI TMApPHUKOBBIX Ta30B. I[lOBBINIEHHBI YpOBEHD
CO:2 MOXET CTUMYJTUPOBATh POCT PACTCHUN B HEKOTOPHIX PETHOHAX — SIBJICHHE,
n3BectHoe Kak «ynobpenune CO2». Ognako uccinenoBanue 2019 roma mokasaio,
YTO 3TO «TJI00AIBHOE 03EJICHEHUE» MOXKET 3aMEIIJTUThCS M3-3a YCHUIIMBAIOIIETO-
cs neuruTa BOIbI.

ABTOpHBI TeKyIel pabOThI MMOJAraloT, 4YTO MOTEPH YypOoKas MIICHUIIBI, KY-
Kypy3bl U TYMEHS, BbI3BaHHBIC M3MEHCHHUEM KJIMMaTa, CKOPEe BCETo, MPEBBICHIIH
mr00bIe TTOTEHITUAIbHBIC BBITOJBI, CBSI3aHHBIC C TOBBIICHHEM KOHIICHTPAIIMH
CO: 3a mIocJIeIHHE ATHIECAT JIET.

B cimydae coeBbix 6000B U prca HabrOgaeTCs 0OpaTHAs TEHIACHIIUS: YH-
CTOE TMOJIOKUTEIFHOE BIIMSHHE M3MEHEHHS KJIMMaTa Ha MX YPOXKaWHOCTH Ipe-
Beimaetr 4 %. Ilpodeccop drBun JloGemn, Beayuuii aBTOp UCCIEAOBAaHUS, B
npecc-pein3e OTMETHJI, YTO KIMMATOJIOTHS Tpojeliaia BBIJAIONIYIOCS padoTy
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I10 IIPOTHO3HUPOBAHUTIO r7100aI5HOTO BOSHGﬁCTBHH Ha OCHOBHBLIC 3CPHOBLIC KYJIb-
TYPbI U TIOJYCPKHYJI Ba’)KHOCTb IPOJOJDKCHHA NCIIOJIb30BAHNA HAYYHBIX JaAHHBIX
AJIA IPUHATHUSA IIOJITUTHYICCKHUX pemeHI/Iﬁ.

OH Taxxe M00aBWI, YTO JUIs CHEHHATU3UPOBAHHBIX KYJIbTYpP, TAKHX Kak
Kode, KaKao, arelIbCUHbI U OJJUBKH — KOTOPBIC «HE TaK IIUPOKO MOJCIUPYIOT-
Cs1», KaK OCHOBHBIE TOBapHBIE KYJIbTYPhl — MOTYT CYIIIECTBOBATH «CJICTIBIC TIAT-
Ha». [1o ero cimoBam, 3TH KyJIbTYPhl CTAIKUBAIOTCS C MPOOJeMaMy B MOCTaBKax
1 pOCTOM I1eH. XOTsI OHM MMEIOT MEHbBIIIee 3HAUECHHUE JJIs TJI00AJTbHOM MPOoIo-
BOJIbCTBEHHOM 0€30MaCHOCTH, UX M3MEHEHHUSI MOTYT ObITh 0Ojie€ 3aMETHBI JIJIS
MoTpeduTeNIe, KOTOPhIE B MPOTHUBHOM CiIydae MOIJIM Obl HE 3aMeyaTh MOCIEI-
CTBHI U3MEHEHHUS KINMaTa.

IHoucku 30,10TOr0 CTAHAAPTA B 3eMIIeAe TN H
MPOTUB BHIOPOCOB MAPHUKOBBIX I'a30B
MPON0IKAIOTCH

depmepbl TPUMEHSAIOT a30THBIE YIOOpEeHUs K MOceBaM, YTOOBI MOBBICUThH YPO-
XKaWHOCTb, MPOKOPMUTH OOJbIIIE Jto/iei U ckoTa. Ho xorna ynoopenuit Oosnbiiie,
YeM MOKET YCBOMUTH YpO’Kail, 4aCTh M3JUIIKOB MOXET ObITh MpeoOdpa3oBaHa B
razoo0pasubie (OpMbI, BKIIOYAs 3aKHWCh a30Ta, MApHUKOBBIM Tra3, KOTOPbIH
yaepxuBaeT B atMocepe moutu B 300 pa3 Oosblne Terjia, yeM YrIeKUCIbIN
ra3. Okono 70% aHTPOIMOrE€HHOr0 3aKHUCH a30Ta MOCTYNAET U3 CEIbCKOXO03sM-
CTBEHHBIX MOYB, MO3TOMY XHU3HEHHO Ba)XKHO HAaWTH CHOCOOBI OrPaHUYUTH 3TU
BBIOPOCHI.

[Ipexae ueM peKoOMEeHI0BaTh METOIbI CHIDKCHHSI BRIOPOCOB 3aKHCH a30Ta
U IPYTHUX MaPHUKOBBIX Ta30B U3 CEIBCKOXO03SUCTBEHHBIX MOYB, YUCHBIE JOJIKHBI
CHavalia MoHsTh, TJIC€ U KOTAa OHM BBICBOOOXAat0TCsA. OTOOp P00 BHIOPOCOB U3
MOYBBI - TPYIOEMKUNA U JOPOTOCTOSIINI MPOIECC, MOITOMY OOJIBIIMHCTBO HC-
CJIeZIOBaHUM HE MPOBOAMIM OOIIMPHBII 0TOOP MPOO B MPOCTPAHCTBE U BPEMEHHU.

HoBoe uccnenosanne Yuupepcutera Wnnunoiica B YpOane-Illamneiine
MONBITAIOCh U3MEHUTH 3TO, TIIATEIBHO OTOMpas MPoObl 3aKUCH a30Ta U YIJie-
KHCJIOTO Ta3a C KOMMEPUYECKUX TMOJIEH KYKYpy3bl U COM B paMKaX MPaKTUYECKUX
CLIEHApUEB YNPABJICHUS B TEUCHHE HECKOJIbKUX JieT, nuiieT Jlopen Kyunn B pe-

? Ucrounuk: https://www.agroxxi.ru/zhurnal-agroxxi/fakty-mnenija-kommentarii/poiski-zolotogo-
standarta-v-zemledelii-protiv-vybrosov-parnikovyh-gazov-prodolzhayutsja.html Onmy6nukoBano
22.04.2025
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mu3e Kosnemxa cenbCKOXO03MCTBEHHBIX, MOTPEOUTENBCKUX M 3KOJIOTHUECKUX
Hayk npu Minmunoiickom yHuBepcurtere B Y poane-lllamneline.

OTOT HAabOp MAHHBIX MOKET HE TOJIBKO MPUBECTU K PEKOMEHJALUAM IO
CMATYEHHIO TMOCJIEICTBHM, HO M YTOYHUTH KIMMATHYECKHE MOJENU, KOTOpbIE
MpeACKa3bIBaAIOT Hallle riaobanbHoe Oyayiiee. MccnenoBanue onyOJIMKOBaHO B
KypHane Agriculture, Ecosystems & Environment.

«CHUKEHHE BBIOPOCOB MAPHUKOBBIX Ta30B CEIbCKOXO35MCTBEHHBIMU
MOYBaMU MOKET MOMOYb HaM JIOCTUYb TJI00AJbHBIX KIMMATHYECKHX IIEJIeH.
Bbicokoe mpoCTpaHCTBEHHOE U BPEMEHHOE pa3pellieHne, KpyITHOMACIITaOHbIE U
MHOT'0JICTHHE JTaHHbIE HEOOXOIUMBI ISl pa3paboTKH 0OOCHOBAHHBIX CTPATETU
cmsaryenus. Jlo Hamero ucciaegoBaHUs TaKUX HAOOPOB JTAHHBIX MPOCTO HE CY-
HIECTBOBAJIO», — CKa3aj coaBTOp uccienoBanus Uynxsa /[»kaHr, HAy4HBIN CO-
TPYAHUK Kadeapbl pacTeHHEBOACTBa, Bxojasiied B Koiemk cenbcKoXo3sii-
CTBEHHBIX, TOTPEOUTEIHCKUX U KOJIOTMYECKUX HAyK B YHuBepcurete Minu-
Holica B YpOaune-lllamneiine.

Jlxanr u ero koiutern noxa pykoBoactBoM Kaiiro ['yansa u3 lLlentpa
YCTOMYMBOCTU arpo3KOCUCTEM CO3JalM CaMblii OOIIMPHBIA HAOOP JAaHHBIX, KO-
TOPBIN KOTa-11M00 OBLT JOCTYIEH JJisi BHIOPOCOB 3aKUCH a30Ta M YTIIEKUCIOTO
ra3za Ha pepmax. OHU pa3MecTUIN OOJBIIYIO CETh TOYEK 0TOOpa mpol raza Ha
KOMMEPUYECKHUX MOJIAX KYKYPY3bl U COM NPU TPAJAULMOHHOM, NPUPOTOOXPAHHOM
Y HYJIEBOM YIIPaBJICHUHU.

IIpencraBbTe cebe moJie, OCHAIIEHHOE KPOIIIEYHBIMU JIBIMOBBIMU TPyOamMu
Ha YPOBHE 3€MJIM, BHIKAUMBAIOIIMMHU Ia3bl U3 MOYBKI. VccieqoBaTenu npuessxa-
JU C MalluHaMU, YTOOBI M3MEPATh KOHIIEHTPAIMIO 3THX Ta30B €XKEHEIEIHHO
WJIY pa3 B JIBE HEACIU B TCUCHHE CE30HA B T€UCHHUE ABYX JeT. J[bIMOBBIE TPYOHI,
KOTOpPBIE MOCTOSIHHO BBIKAUMBAJIW BBICOKME KOHIEHTPALMU T'a30B, HA3BIBAJIWCH
rOpsSiYMMHU TOYKaMH. ['Opsiame MOMEHTBHI HAacTyNajld, KOTJa KOHIECHTPALHUHU I0-
BBIIIIATMCH B OOJIBITMHCTBE WJIM BO BCEX JIBIMOBBIX TpyOax IMOCJE TaKUX COOBI-
THN, KaK OCaJIK1 UJIU BHECEHHE yI100pECHUH.

«Mpbl OOHApPYXHWJIU, YTO TMOTOK YTJEKHCIOro ra3a ObLI CXOXXHM Ha OT-
JIEBHBIX TOJISAX, YIaCTKaX U B Pa3HbIE TOABI, WIH JaXKe MEXIY CUCTEMaMHu Ky-
Kypy3bl U COM. DTH pe3yJbTaThl TOBOPSAT HaM, YTO BBHIOPOCHI YTIIEKHCIIOTO ra3a
MOCTOSIHHBI ¥ YTO BBHIOOPKA C BBICOKMM IIPOCTPAHCTBEHHBIM pa3pelIeHUEM, Be-
POSITHO, JJOCTATOYHA JIJISl OIICHKU MOTOKA B MacIITabax BCEro MoJish», - pacckazal
JI>xaHr.

C napyro#i CTOpOHBI, 3aKMCh a30Ta ObLJIa KAaKOW YroJIHO, HO HE TMOCTOSH-
HOU. Majo TOro, 4To0 KOJUYECTBO 3aKUCH A30Ta B KOHKPETHOM <«JIBIMOBOM TpPY-
0e» pe3ko K0JIebaIoCh OT OJTHOTO ceaHca 0Toopa mpod K apyromy (ropsdane Mo-
MEHTBI), MCCIIEIOBATEIM OOHAPY)KWJIM, YTO OHM HE MOTJH MpejcKas3aTh, IJI€ B
10JIe OHM HAMIyT TOpsiYre TOUYKHU B
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«B mpocTpaHCcTBE U BpEMEHM 3aKHUCh a30Ta OblIa OY€Hb U3MEHUMBOM, -
roBopuT /[>kaHr. - B oluH AeHb TOUKa A MepeXuBalia rOpSIYnii MOMEHT, a 3aTeEM
IIpU CIEIYIOIEM U3MEPEHUU Mbl OOHAPYKUBAIIM TOPSTYME MOMEHTHI B TOuKax B
u C. ['opstune TOYKH OpOCTO MEPEMEIIAIHUCHY.

OTO OTKPBITUE BaXXHO, MOTOMY YTO €CIH MPEIbIAYIINE HCCIEeI0BaHUS
Opasii nmpoObl TONBKO B MIApe MECT WJIM B Mapy JaT, UX OLIEHKH MOTOKa 3aKUCH
a30Ta MOTJIM OBITh OYEHb HEBEPHBIMU. DTH U3MEpEHUs HHHOPMUPYIOT IrI00alb-
HbIE KJIMMAaTUYECKUE MOJIENH, KOTOPhIE TOBOPST HaM, KaKk CKOPO MbI JIOCTUTHEM
KPUTUYECKUX TOUYEK HEBO3BpATa, MOATOMY KpallHE Ba)KHO, YTOOBI OHU OBLIH
MaKCUMAaJIbHO TOYHBIMH.

fi} % Cumulative  Cumulative
C:Oz M : W NZO . CO; (&) é N;,O CO,(gm?)  N,O (mgm?)
TR 1 r‘ 3 ‘I J % m e B oo - 500 30-40
Bondville ey Sl b B g
5 a U T - i SR B 700 - 500 80~ 100
BOD - B0 B oo - 200
900 - 1.000 B oo -2
1o~ 1400 ([ 200 - a0
%. y rao0-1800 [ 250 - 1000
B iba™ o X o B 1eoo-z200 [N 1000-22000
- R T e S B cccc-zece [ 2000 -d00
Pesotum - BB » e
- - = - “ v Maize
El - 1 - - -
- e ﬁ Soybean
& Conventional Till
. 5 Reduced Til
¢ ‘ "
- - " |
Villa Grove £ . ¢ £ - € Noun

Kapmul unmepnonayuu oopamnozo e3seuiusarnus paccmosanuii (IDW)
Ce30HHbIX KymyaamusHolx nomokos CO; 6 nouse (negulii cmonbey
Kasicoozo 2ooa) u N2O (npasviti cmonbey Kaxcoo2o 200a), usmepeHHblx

PYuHbIMU Kamepamu Ha mpex yuacmkax (bonodseunn, Bunna-Ipoys
u Illecomym) 3a 0b6a 2ooa (2021 u 2022).

«JTOT TMPOEKT TMO3BOJUI HaM 3a(UKCUPOBATH MPOCTPAHCTBEHHO-
BPEMEHHBIC U YIIPABICHYECKUE U3MEHEHHUSI, YTOOBI MPEAOCTABUTH JTaHHBIE 30J10-
TOTO cTaHAapTa U miaTdopmy sl TPOBEPKHU BHIOPOCOB MAPHUKOBBIX Ta30B Ha
YpOBHE MOJIsl. ITO HEOOXOUMO JIsl YCTOMYMBBIX MPAKTUK, YTOOBI 00ECIICUUTh
KaK CIIPOC Ha MPOJOBOJILCTBHE, TAK U HA OMORHEPTHI0 U MUHUMU3UPOBATH BbI-
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Opockl B atMmocdepy», - ckazan coaBTop uccinenoBanus [lo Kéun Jlu, mpodeccop
pacTeHneBoIcTBa B MuHoiice.

Pe3ynbTaThl Takxke MOKa3aau, KaK CHUCTEMBbI YNPABJICHUS U 3eMIICIETUs
BIIMAIOT HAa BBIOPOCHI MapHUKOBBIX ra3oB. BbIOpOCHl yriekucioro raza ObUIH
CXOXHU JJIi CEBOOOOPOTa KYKYpPY3bl U COU, a TaKXKe JJII KOHCEPBALIMOHHOWU U
HYyJIEBOM 00pabOTKH, HO TpaJMIIMOHHAs 4M3eiIbHas 00paboTKa W KyKypy3a B
MOHOKYJIBTYpE MOKa3zalu 0oJiee BhICOKHE KOHIEHTpanuu. C Apyroil CTOPOHHI,
3aKKCh a30Ta ObLIa HAMHOTO BBIIIE B KYKYpy3€, YEM B CO€ IPU KOHCEPBAIIMOH-
HOM W HyJIeBOM 00paboTKe, W MOYTH 3allKalkBaja B HEMPEPBIBHON KYKypy3e
MpU YU3eIbHON 00paboTKe.

KonunuectBo Touek ord6opa npod mns bonasumis, 2021, u Bumna-I"poys,
2022, yBeIMYMIOCh A0 COPOKa, HO 3TH JOTOJHUTENIbHbBIE TOUHO HE OTOOpaxka-
JUCh, YTOOBI CIIeNIaTh CPAaBHEHUE MEXAY roJaMu BH3yalbHO 0OJiee MPOCTHIM.
Paznuunble 3HAYKHU I TOCAXKEHHBIX KYIbTYp (KyKypy3a U cOsl) U METOA0B 00-
paboTKH MOYBHI (TpaauIIMOHHAS 00pabOTKa, COKpalieHHas (KOHCEpBAIMOHHAS)
o0paboTka u HyJeBas 00padoTka) ObUTH pa3MEIIeHbI HaJl KapTaMH, 9TOOBI yKa-
3aTh YNPaBJICHUE KaXKIbIM YYACTKOM M ToJioM. BBepxy cripaBa - IBETOBbIE KObI
JIMAIa30HOB IMOTOKOB, MpeAHA3HAUYECHHBIE ISl MPEJCTABICHUS paclpelelICHUs
MTOTOKOB [0 Y4aCTKaM U r'OJjaM.

«MpI HE MOXKEM NIpeacKa3aTh, II€ U KOrja MPOU30MIET BCIUIECK 3aKHCHU
a30Ta, HO MBI 3HAa€M, YTO YIIPABJIEHUE NMEET 3HaUeHue. [Ipn HenpepbIBHOM BbI-
palmBaHUM KyKypy3bl (pepMepaM MPUXOAUTCS MPUMEHSTH OONBIINE OOBEMBI
a30THBIX YIOOpEHUH, KOTOphIE MPEBPAIIAIOTCA B 3aKUCh a30Ta. A TpaJIUIMOH-
Hasg 00pabOoTKa MOYBbI HAPYIIAET HOBEPXHOCTh MOYBBI U BBIAEISET Ta3. Mbl 3Ha-
€M, 4TO JIeJIaTh, YTOOBI CMSITYUTE ITOY, - 3aKITI0UIIT [[KaHT.
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Kak HakopMUTH MHP, HE HAHOCH Bpeaa NMPUPOIe:
MOMCKHU YCTOHYMBOI0 0ajlanca
B CeJIbCKOM Xo3siiicTBe”

Canpkana I'agxoue

Ilo Mepe pocTa YMCIEHHOCTH HACEJICHUS MUpPA BO3PACTAET JABICHHUE Ha CEIlb-
CKOXO3SMCTBEHHbIE CUCTEMBI U MPUPOAHOE OHopazHooOpazue. To, Kak MbI Mpo-
W3BOJAVM MUILY, HAPSMYIO BIIUSIET HA 30POBbE IIAHEThL. OT MIIEHUYHBIX TO-
ner Cpennero 3amaza q0 pucoBbIX miantanui FOro-Boctounoit Azun — cenb-
CKOXO3MCTBEHHbBIE YTOAbsl MPOJIOKAIOT PACHIUPATHCA U OBICTPO TpaHCHOpPMHU-
poBatbcs. Ho kakoit neHoum?

Ha mnpoTskeHuM JecsITUIETHH 3KOJIOTH M MOJUTUKU OOCYXKIalu JBe
KJIFOUEBbIE CTPATEruu YBEIWYEHHUsI TPOU3BOJICTBA MPO10BOILCTBUS. [lepBas —
AKcTeHCU(UKALKs (PaCIIMPEHUE): 3TO OCBOCHHE HOBBIX 3€MEJIb MOJI CEIbCKOE
X0351cTBO. BTOpas — uHTEeHCcU(UKaKs: MOBBIIICHUE YPOKAWHOCTH Ha YXKe
UCIIOIB3YEMBIX 3EMJISIX 32 CUET MPUMEHEHUS TAKUX BBICOKO3aTPATHBIX METOOB,
KaK MEeCTULIN/IbI, YIOOPEHUS U CUCTEMBI OPOLICHUS.

CylecTByeT pacnpocTpaHEHHOE MHEHHE, YTO HHTCHCU(PUKALIUSI HAHOCHUT
MEHBIIIMN yIepOd OmopazHOOOpa3uio Mo CpaBHEHHUIO ¢ pacimupeHueMm. OmgHako
HOBOE HCCJIEIOBAHUE, MPOBEIEHHOE YUEHBIMU U3 Y HUBEPCUTETCKOTO KOJUIEIKA
Jlonnona (UCL), cTaBUT NOJI COMHEHHUE 3TO MPEIONI0KEHHE.

Pe3ynbTaThl HMCClIEIOBAHUS CTaBST IOJ COMHEHUE YCTOSIBIIMECS Mpej-
CTaBJICHUS U MOJYEPKUBAIOT HEOOXOAUMOCTh 00Jee 000CHOBAHHOTO U THOKOTO
noaxoaa B (OPMUPOBAHUU CEIBCKOXO3SMCTBEHHOW TIOJUTUKU U CTPATETUH
OXpaHbl IPUPOJbI. ABTOPBI pabOThl MPU3BIBAIOT MEPEOCMBICINUTD, KAKUM 00pa-
30M MOHO JAOOUTHCS YCTOMYMBOIO OajaHca MEXAY MPOJOBOJIBCTBEHHOUN 0€3-
OMAaCHOCTBIO U COXPAaHEHUEM OKPYIKAIOIIEH CPEbI.

Pacuiupenue u nHTeHCH(PUKAUKA (pepMbI

Ha mepBwiii B3rsin, WHTEHCH(PUKAIUSA CEIBCKOXO3IUCTBEHHBIX YTOIUM
MOKET TO0Ka3aThCs ONTUMAIbHBIM perieHreM. OHa mpearnoiaracT Mojay4eHue
00JIbIIIETO 00BEMA MPOJIOBOJILCTBUSL C TOM K€ IUIONIAMA 3€MJIU, MO3BOJISAS CO-
XpaHUTh NPUPOJIHBIE DKOCUCTEMBI OT JajibHeWIiero npeodpazoBanusa. OmgHako

* Mcrounuk: 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/ Ony6nukoBano 5.04.2025
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uccienoBanne, nposenéunoe qokropom CunsBuert Yaymy u3 llentpa uccieno-
BaHMI OMOpa3zHOOOpa3usi U OKpY’KaroIIel cpelbl Y HUBEPCUTETCKOTO KOJUIEIKA
Jlonnona (UCL), yka3biBaeT Ha Haiuuue OoJiee TIIyOOKOM M HEOJHO3HAYHOM
poOJIEMBL.

Hoxrop Yayiry noqu€pkuBaer, 4To 00ecrneyeHrue npoI0BOILCTBUEM pac-
TYIIErO HACEJIEHUs TUIAHEThl COMTPOBOXKIAETCS CEPbE3HOM LIEHOM AJIs1 OMOpa3HO-
oOpasus. Ilo e€ cioBam, pe3yabTaThl HOBOTO HMCCJIEIOBAHUSI TTOKA3bIBAIOT, YTO
pealibHasi CUTyaIusl TOpPa3io CIOKHEE, YEM MPUHSITO CUUTATD.

Hcnonp3ys oOmMMpPHBIN T00ANBHBIM MAacCHUB JIaHHBIX, HCCIIEIOBATEIH
MPOaHAIU3UPOBAIIM BIUSHUE CEILCKOTO X03iCTBAa HA OMOpa3HoOOpas3re BOIM3HU
dhepM, BRIpAIIMBAIONINX KYKYPY3Y, HIIEHUILY, PUC U COI0 — YETHhIPE KYJIbTYPHI,
Ha JIOJIF0 KOTOPBIX MPUXOJUTCS 00JIee MOJOBUHBI MUPOBOTO MOTPEOIECHUS Kajlo-
pHH.

VYuéHble cocpeoTOYNIN BHUMAHHE Ha TEPPUTOPHUAX, TNI€ COXPAHUIIACH
MPUPOJIHASL PACTUTENIBHOCTD, 38 UCKIIOUEHUEM TMOJHOCTBIO TUKUX, HETPOHYTHIX
y4gacTkoB. O1ieHKa OMopa3zHoo00pa3us MPOBOAMIACK IO TPEM KITIOUEBBIM MMOKa3a-
TEsIM: BUJOBOMY OOraTcTBY, 00IllEMYy 4YHCIy OCOOEH M CTENEeHH pachpocTpa-
HEHHOCTH BUJIOB.

Pe3ynpTarthl mokaszanau, 4TO KakK paclIMpeHue, TaKk U HHTEeHCUdUKAIus
CEIIbCKOXO03IMCTBEHHBIX YTOJIMl HETAaTUBHO CKa3bIBAIOTCS Ha OMOPa3HOOOpa3UM.
OnHako macmTad 3TOro BO3JCUCTBUS BapbUPYETCS B 3aBUCUMOCTH OT PETHOHA,
TUTA BBIPAIIMBAEMBIX KYJbTYp M XapaKTepa MPUPOTHON pacTUTEIbHOCTH. B He-
KOTOPBIX pailoHaX MMEHHO MHTCHCH(UKAIUSA OKa3bIBaja 0ojiee pa3pyIlIuTeIhb-
HOE€ BJIMSHHE Ha MECTHBIC IKOCHCTEMBI, YeM MpeoOpa3oBaHUE HOBBIX 3EMeEJlb
MOJI CEIbCKOE XO3IMUCTBO.

IHoBbllIeHHe YPOKAHHOCTH Ha (pepMax MOKeT HAHECTH Bpe] Omopas-
HO00pa3uIo

CoBpeMeHHbIE MOAXOJbl K CEIbCKOXO3UCTBEHHOMY IUIAHUPOBAHUIO BO
MHOI'OM OPHUEHTHMPOBAaHBI Ha TAK HA3bIBAEMYIO (JIMKBHJIALMIO Pa3pbIBOB B YpO-
KANHOCTU» — yBEJIMUEHUE MPOU3BOJICTBA B PETHOHAX, TNe (aKTU4YecKas ypo-
AKAWHOCTh 3HAYUTEIBHO HMKE MOTEHIMANbHONH. OCHOBHAS HJIEs 3aKJIKOYAETCS B
TOM, YTOOBI TOBBICUTH d(PPEKTUBHOCTH CYIIECTBYIOLIUX YTOAUM U, TAKUM 00Opa-
30M, COKPATHTh NOTPEOHOCTh B OCBOCHUU HOBBIX 3€MEIIb.

OpnHako pe3yabTaThl HOBOTO MCCIIEIOBAHMS YKA3bIBAIOT HA TO, YTO TaKas
CTpaTerusi MOKET UMETh CepbE3HBIE IKONIOTHYECKUEe nocneacTBus. [loBbimenue
ypOXKANHOCTH — OCOOEHHO C MPUMEHEHUEM BBICOKO3aTPATHBIX arpoTeXHUYe-
CKUX METOJIOB — HEPEAKO COMPOBOXKIACTCS YXYAIIEHUEM COCTOSHUS KOCH-



20

CTEM U yTpaTtod OmopazHooOpas3usi, 0COOCHHO B UYBCTBUTEIBHBIX MPUPOIHBIX
30HaX.

DTO CTaBUT NOJ COMHEHUE MPEJICTaBICHUE 00 MHTEHCHU(UKAIUU KaK O
0€30MacHOM KOMIIPOMHMCCE MEXAY CEIbCKUM XO3SUCTBOM M COXPaHEHUEM MpHU-
poabl. bonee Toro, ucciaegoBaHuEe yKa3blBaeT Ha TO, YTO JaXKE XOPOLIO 3ajy-
MaHHbIC TPUPOJOOXPAHHBIC TOJUTHKKA MOTYT JAaBaTh oOpaTHb 3¢ dexT, ecnu
OHHM O€30rOBOPOYHO OTAAIOT MPEANOYTEHUE UHTEHCUPUKaU 0€3 yueTa peruo-
HaJIbHOT'O KOHTEKCTA U YKOJIOTUYECKHUX MOCIEICTBHIA.

BrusHue Takux CTpaTerwil BRIXOAUT JAJICKO 3a PaMKH OTACIIBHBIX CTPaH.
MexyHapOIHbIE TOPTOBBIC COTJIAIICHUS, KaK IIPaBUIIO, OTPAHUYUBAIOT HMIIOPT
MIPOYKITUH, TIPONU3BEIEHHOW HAa HEJJABHO OCBOCHHBIX 3€MJISIX, HO IPHU 3TOM IIO-
OIIPSIOT TOBaphl ¢ MHTCHCH(PUIHPOBAHHBIX (hepM. OJHAKO TaKOE pa3jeicHUC
MOXET 0Ka3aThCs YPE3MEPHO YIPOIIEHHBIM, OCOOCHHO €CJIH 3TH (DepMBbI pacio-
JIO’KCHBI B paliloHAX C BRICOKMM YPOBHEM OHOpa3sHOOOpa3us, T/Ie SKOJIOTHICCKHI
yiiepo MOXeT ObITh 0OCOOCHHO 3HAYUTEIBHBIM.

CJ105KHOCTH BMECTO NMPOCTOTHI B arPAPHOIl MOJNUTHKE

OnHUM K3 KIIFOYEBBIX BBIBOJOB UCCIIEAOBAHUS CTAIIO OCO3HAHUE TOTO, YTO
YHUBEpPCAJIBHOTO pelieHus He cyuiectByeT. Kaxapiii nanamadt yHUKaleH, U
noaxobl, dpdexTuBHO paboTarone B yCIOBUAX YMEPEHHBIX MOHOKYIBTYD,
MOTYT OKa3aThCsi HEIP(PEKTHBHBIMH B TPOMUYECKUX PETHOHAX C MO3aWYHBIM
3emIlenojib30BaHueM. Takoe pa3sHooOpaszue AeaeT NPUMEHEHUE €IUHON Cellb-
CKOXO35ICTBEHHOW MOJIMTUKHU KPalHE 3aTPyIHUTEIbHBIM.

ITIpodeccop Tum Hrurobona m3 YHUBepcuTeTcKOoro Kosuiemka JloHmoHa
(UCL) nomyepkHyll, 4YTO MPOCThIE PEUENTbl — HANpUMEp, MPEANOUYTCHHE HH-
TeHCU(UKAIIMN BMECTO PACHIUPEHHS — HE BCET/a MPUBOJAT K JKEJIaeMbIM pe-
3ynpTatam. [lo ero cioBam, yCTOMYHMBOE CEIBCKOE XO3SIMCTBO TpeOyeT rMOKUX,
aJanTUPOBAHHBIX K MECTHBIM YCJIOBHUSIM PEUICHUMN, TOCKOJIBKY YHHUBEPCAIBLHOTO
MOAXO0Ja MPOCTO HE CYLIECTBYET.

Bmecto Toro uto0n! OnMpaThCs Ha YHUBEPCAIbHBIE CTPATETUH, arpapHas
MOJIUTUKA JTOJDKHA OCHOBBIBATHCS HAa YUETE KOHKPETHBIX IKOJIOTHYECKUX, COIIH-
albHBIX U CEJIbCKOXO035IMCTBEHHBIX YCIOBUM. JTO MpeanojaraeT oojee riryookoe
MOHUMAaHHUE JIOKAbHOTO KOHTEKCTa: KaKWe BUJbI HAXOMATCS IMOJ YIpO30W HC-
YEe3HOBEHUS, KaK (YHKIIMOHUPYIOT MECTHBIE DKOCHCTEMbI, U KaKasi €CTeCTBEH-
Hasl PACTUTEIbHOCTh COXPAaHMIACHh BOJIM3H CEIbCKOXO3IMCTBEHHBIX YTOAMIA.

Pedb uéT HE TOIBKO O TOM, TJ/I€ U KaK MBI BEJIEM CEIBCKOE XO3SHCTBO, HO
U O TOM, KTO OOMTaeT B 3THX JaHAmadTax — M Kakue (POPMBI KMU3HU MOTYT
OBITh YTpaueHBI 10 MEPE YCHUIICHHUS CEIbCKOXO3IUCTBEHHOW NHTEHCU(PUKAIINH.
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MeToabl BeleHUS CeJIbCKOr0 X03s1iCTBAa U MX BJIMsIHMEe HA OMOpa3Ho-
oOpa3ue

[TomuMo »3KoJIOrMYECKOro yiiepda, HCCIEAOBaHUE TaKXKe 3aTparuBaeT
ABOJIIOLIMOHHBIC MOCIEACTBUSI U3MEHEHUM, BBI3BAHHBIX CEJIBCKUM XO3SMCTBOM.
C pocToM MHTEHCU(PUKAIIUU CETBCKOTO XO35UCTBA MEHSIOTCS LIEJIbIE IKOCUCTE-
MBI.

BbDKHBAIOT TOJMBKO T€ BUBI, KOTOPHIE CIIOCOOHBI aJaliTUPOBATHCS K U3-
MEHHUBIIUMCS yclioBUsIM. C TE€YEeHUEM BPEMEHH 3TO BEAET K OTOOpPY YHHUBEP-
CaJbHBIX YEpPT — TEX, KOTOpble Haubosiee MPUCIOCOOJECHbI K KU3HU B YIIPO-
IEHHBIX, YIIPABIAEMbIX YEJIOBEKOM JIaHIIIaTax.

2TO0T mponecc, OINMCAHHBLIA B HCCICAOBAHUHN KAaK «CABUI' B 3BOJIIOIIMOH-
HBIX (I)I/IJ'IBTan», MOJKCT IIOCTCIICHHO IMPUBOAUTb K CHHKCHHUIO BUAOBOI'O pa3HO-
06pa31/151 " YBCJINYCHHNIO TOMOI'CHHOCTH B COO6IH€CTBaX JUKHNX )XMBOTHBIX.

CnenuanucTel, KOTOPBIE 3aBUCST OT CJIOXHBIX U HETPOHYTBIX 3KOCUCTEM,
MCYE3al0T OJHUMU U3 MEPBbIX. DTO HE TOJIBKO OTPAXKAETCsl HA CTATHCTUKE OMO-
pazHooOpasusi, HO W HapymaeT (YHKIUOHUPOBAHUE M YCTOWYMBOCTH IKOCH-
CTEM.

B wunTeHCcHUIIMpOBaHHBIX JaHAadTaxX MPUPOIa CTAHOBUTCS mporie. M
XOTS Takas yMmpoIEHHOCTh MOXET KazaThbCs d()PEKTHBHON I CEIBCKOTO XO-
35IMCTBA, OHA PEIKO OKA3bIBACTCA MOJIE3HOM C HKOJOTHUYECKON TOUKH 3PECHUS.

HepeOCMbICHeHHe HCI0Jb30BaHHUS CeJIbCKOX0351liICTBEHHBIX 3eMellb

XOoTs WccienoBaTeny HE TOIIEPKHUBAIOT PACHIMPEHUE CEThCKOXO3SH-
CTBEHHBIX yYTOAMI Ha HETPOHYThIC MPUPOHBIE TEPPUTOPUH, OHU TAKKE TPEO0-
CTEperaloT OT YNPOIIEHHOTO0 MHEHUs, YTO MHTEHCU(]HKAIUA BCeraa MPUHOCHUT
MoJIb3y. B HEKOTOPBIX CiIydyasiXx OCBOCHHUE YXKE JCTPaJUPOBABIIMX WU Mapru-
HAJIBHBIX 3e€MeJIb MOXET OKa3aThCs MEHEE pa3pylIUTEIbHBIM, YeM H3BJICUCHHEC
OOJIBIIIEr0 Yposkasi C MHTEHCHBHO 00padaThIBaeMbIX YYaCTKOB.

Llens cocTouT HE B TOM, YTOOBI BEIOpATh OJIUH M3 3THUX IyTEH, a B pa3pa-
00TKE TaKUX CEIbCKOXO3IMCTBEHHBIX CHUCTEM, KOTOpPbIE OYyIyT TOJE3HBI Kak
JIIO/ISIM, TaK U IUIAHETE.

JloxTop Hrro0011 motuepkHyJI, YTO paCUIUPEHHUE CEIIbCKOX035HCTBEHHBIX
yroaui 3a c4€T HETPOHYTHIX MPUPOAHBIX TEPPUTOPUN HE PEKOMEHAYETCS, TaK
KaK COXpaHEHHE TaKWX HEM3MEHEHHBIX JaHIMA(TOB KpailHe Ba)KHO IS TUIaHe-
THI.
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WNubiMu cioBamu, Jit000€ HOBOE OCBOEHUE 3€MeEJIb JOJKHO U30eraTh mep-
BUYHBIX JIECOB, BOJAHO-OOJOTHBIX YIrOAWM M JPYTrUX SKOCUCTEM, OOraThiX OHO-
pazHooOpa3uem. ['maBHas 3ajaya 3aKjiIl04aeTcs B UJICHTHU(PUKAIUMU U yIpaBie-
HUU JaHAmadTaMu ¢ HU3KUM YPOBHEM pHCKa, MPHU 3TOM HUCKIIIOYasl JaJibHE-
Y0 MHTEHCU(UKALNIO, KOTOpPas MOXKET BBIBECTH JKOCUCTEMBbI 3a MPEIEibl
BO3MOKHOCTH BOCCTAHOBJICHUSI.

Poab morpeduTeneit

s moTpeduTenel cuTyanus ocTaéTes CI0KHOU. TpyaHO TOYHO Ompeie-
JIUTh, HACKOJIBKO YCTOWYMUB TOT WJIM MHOU MPOIYKT, OCOOCHHO YUMTHIBAs, YTO
€ro BO3JCUCTBUE MOXKET 3HAUYUTEIBHO PA3JIMYAThCS B 3aBUCUMOCTH OT PETHOHA
1 KyJbTypbl. T€M He MeHee, OTAeIbHbIC JIIOJU BCE emé o0JiaatoT OnpeneiéH-
HOH BJIACTBIO.

HccnenoBatenu peKOMEHAYIOT COKpaIllaTh 00BEMBI MUIIEBBIX OTXOJ0B U
notpebsenne msica. O0a 3TUX 1Iara CHUKAIOT CIIPOC HA CEIbCKOXO035UCTBEHHY IO
MPOAYKIIUIO U, KaK CJIEICTBUE, YMEHBIIAIOT JaBJI€HUE Ha OMOpa3HO00pa3ue.

XOTs Takue M3MCEHCHUS MOI'YT IIOKa3aTbCA HC3HAYUTCIIbHBIMKW Ha HWHIH-
BHUAYAaJIbHOM YPOBHC, IIPH MACCOBOM BHCIAPCHHHN OHHU CITOCOOHBI IIPUBCCTH K
CYIICCTBCHHBIM IIO3UTHUBHBIM CIABHUI'dAM.

Bananc Mexay ceJibCKHM X03SIHCTBOM U OMOpa3Hoo0Opa3ueM

C yuy€TtoM pa3BOpPavYMBAIONIETOCS KIMMATHUYECKOIO KpU3HMCa M pacTylieh
MPOJIOBOJILCTBEHHON HECTaOMJIBHOCTH MHUPOBOE COOOIIECTBO CTAJIKHUBAETCS C
PAIOM CJIOKHBIX BOIPOCOB. Kak Mpou3BOANUTH TOCTATOYHO MPOJOBOJIBCTBUS, HE
XKepTBYs OmopaszHooOpazmeM? CMOXKEM JIM Mbl HAaUTH MECTO Ui MPUPOIBI H
OJTHOBPEMEHHO HAKOPMHUTh MUJUTHAPbI JIFOICH?

HoBoe uccnenoBanue aa€t 4€TKU OTBET: pellIeHUs HE OyaAyT HallJIeHbI B
MPOCTHIX JO3YHraX WJIM YHUBEPCAJIbHBIX MNOJUTHUKAX. OHM TOSBSATCS TOJIBKO
Osarogapsi MOAPOOHBIM JaHHBIM, Y4ETY MECTHOTO KOHTEKCTa W TOTOBHOCTH
MIPUHSTH BCIO CJIIOKHOCTH MTPOOJIEMBI.

HakopMuTh MUp — 3TO HE MPOCTO TEXHHUUYECKAs 3ajaya, a TIIyOOKO 3KO-
JOTUYeCKui BbI30B. OT TOro, KaK Mbl OTBETUM Ha HETO CErOAHS, 3aBUCUT, KAKUM
OyZeT MUp, TOCTABIIHMICS OYAYIIUM MTOKOJICHUSIM.
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Bausinue 3uMHero nmoTernJieHus
HA IJ100a/IbHbIE PACTUTEIbHbIE coobmecTea’

Canpkana I'agxoue

MHorue 3KCrnepuMeHTHI 10 U3YUYEHUIO MOCIEICTBUI MOTEIICHUSI MOTYT J1aBaTh
HETOJIHYI0 KapTuHy. McciaemoBarenu u3 MUYHUTAHCKOTO TOCYAApCTBEHHOTO
YHUBEPCUTETa OOHAPYKUJIM, YTO HCCIIEIOBAHUS, COCPEAOTOUCHHBIE HMCKIIOYH-
TEJIbHO Ha JICTHUX TEIJIOBBIX BOJIHAX, MOTYT HEIOOILICHUBATh OO 3 PekT
M3MEHEHHUS KJIuMarTa.

PacTenuns taxke nepexuBarOT 3UMHUNA NEPUOJI, © UTHOPUPOBAHUE MOTEI-
JICHHS B XOJIOJIHOE BPEMS roJla MPUBOJIUT K YIYIIECHUIO BaXHBIX IPOLECCOB, Ta-
KHX KaK POCT KOPHEN U KPYrOBOPOT MUTATEIbHBIX BEILIECTB.

B cBoeM nociiennem rio0anbHOM METaaHalu3e, OMyOJIUKOBAaHHOM B XKYyp-
Hane Global Change Biology, aBTOpbl IpOAaHAIM3UPOBAIU 126 S3KCIIEPUMEHTOB,
MPOBEJCHHBIX B YCIOBUSAX OTKPBHITHIX TEIUIMYHBIX Kamep. MccnenoBanusi oxBa-
ThiBanu 13 pa3nuyHbIX NPU3HAKOB PACTEHUM, M3y4aeMbIX B Pa3HOOOpPa3HbBIX
IKOCUCTEMAX — OT AHTapKTHBI 10 mTara Mudnras.

OOuupHbIi HA0OP TAaHHBIX MO3BOJIUI BBISIBUTH, KaK TAKHE XapaKTEpUCTH-
KM, KaKk OMomacca, coJiepaHue a3otra U (EeHOJOrvs LBETEHUs, PearupyroT Ha
MOBBIIIEHUE TEMIIEPATYPHI.

JKCINEPUMEHTbI, PACCYUTAHHBbIE TOJILKO HA JIeTO, He NMPUHOCAT pe-
3yJbTaTa

®ubu 3apuenke, npodeccop kadeapsl UHTETPATUBHON Onomorun Muyn-
TaHCKOTO TOCYJAapCTBEHHOTO YHUBEPCHTETA, OTMETUJIA, YTO STOT BAXKHBIA TIIO-
OaJIbHBIN CHHTE3 MOCEACTBUN MOTEIJICHUS ISl PACTEHUN B Pa3IMYHBIX YKOCH-
CTeMaX MOXET OBITh MCIOJB30BaH JJIsi pa3pabOTKu Mojenel OynyluX KinMma-
THUYECKUX U3MEHEHUM.

Ona mouepKHyIia, 4To KPYriIoroANYHOE MOTEIUICHHE BhI3BAJIO OOJee BhI-
paXeHHBIC M3MCHCHWsI: HaJ3eMHass OMomacca, mMacca IUIOJIOB M POCT JIUCThCB
MOKa3aJIi 3HAYUTEILHOE YBEIMYCHHE, TOT1a KaK CE30HHOE (TOJIBKO JICTHEE) I10-
TeIJICHUE BBI3BAJIO OoJiee ciadbie A PEeKTHI.

> Ucrounnk: Sanjana Gajbhiye. Warming winters may reshape global plant communities /
https://www.earth.com/news/warming-winters-may-reshape-global-plant-communities/ Omy0muKo-
BaHO 24.06.2025



24

3apHerKe Takke yKasajga, 4To COJCp)KaHHE a30Ta B HAJ3EMHOH YacTH
pacTeHni 3aMETHO CHU3HMJIOCH TOJIBKO TIPH KPYTJIOTOJUYHOM MOTEIUICHHH.

ITo €€ MHEHHIO, IKCTIEPUMEHTHI, ITHOPUPYIOIIHUE 3UMHUN MEPHUOJI, MOTYT
MPONYCTUTh Ba)KHBIE SKOJIOTMYECKHE M3MEHEHMS. B mccienoBaHnu mpeamnosia-
rajgoch, YTO MHOTHE MPEABIAYIINE IKCIIEPUMEHTHI, COCPEIOTOYEHHBIE TOJBKO HA
JIETHEM MNOTEIJICHUH, MOTJIA HEIOOLEHUBATh PEAKUUIO PACTEHUM HA KIMMATH-
YECKUE U3MECHEHHS.

IToTrensienne U3MeHsIeT CBOMCTBA pacTeHUl

UccnenoBatenu kiaccUPUUUPOBAIA PEAKIUU PACTEHUH MO UYETBHIPEM
rpyIIaM IpU3HAKOB: POCTOBbIE, PENPOAYKTUBHbBIC, XUMUYECKHE U (DEHOIOTHYe-
ckue. HekoTopsle u3 3THX peakuuil OKa3aluCh MPEICKa3yEeMbIMH.

[loTennenue cnocoOCTBOBANO YBEIMUECHUIO pocTa TUcTheB (G Xemxkeca =
0,54) u nmomsemuoit 6uomaccel (G = 0,60). Kpome TOoro, oHo BhI3Bajio OoJiee
panHue Becennne henodaswl, XoTs 3ToT 3 dekt 6pu1 cnadsim (G =—0,12).

OnHako HE BCe M3MEHEHUsI OBUIM MOJIOKUTEIbHBIMU. ColiepikaHue a3oTa
B HaJI3eMHOM yacTu pactenuit cHuzmiock (G = —0,41), yto, BEpOSITHO, CBSA3AHO C
adexToM pazdaBiIeHMS NUTATEIBHBIX BEIIECTB. Bec II00B yBEIMUYHUBAJICS C
IAPOTOM, TEMOHCTPHUPYS 00Jiee BHIPAXKEHHYIO PEAKIIUIO B 00JIe€ XOJIOIHBIX pe-
THOHAX.

B Oosnee X010AHBIX pernoHax HaOJ0Ial0TCs 00Jiee CYIIECTBEHHbBIE U3Me-
HEHHUSI B PACTUTEIILHOM MUPE

C yBelWuYeHHEM HIUPOTHI PENPOAYKTUBHBIC MPU3HAKU PACTEHUN CTAHO-
BUJIUCH O0Jiee YyBCTBUTENbHBIMU. KONMMUECTBO TUIOJIOB M X Macca 3HAYUTENb-
HO BO3pacTaju B OoJjiee BHICOKMX IMHMpoTax. Kpome TOro, cpoku HaCTYIUICHUS
BECHBI HACTyIaln 0oJiee pe3Ko BOJIM3H MOJIOCOB.

Pactrenus, obuTaromue BOJIU3U CEBEPHBIX T'PAHMII, TAKKE JEMOHCTPUPO-
BaJId POCT IIOJT BIWUSHUEM IOTCIUICHUS, YTO, BEPOSATHO, CBSI3aHO C OOJIBIICH
KJIMMATUYE€CKOW U3MEHYMBOCTBIO B 3TUX pAaHOHAX.

DTa U3MEHYMBOCTh MOXKET CIIOCOOCTBOBAaTh UX OBICTPOM ananTtaiuu. Bu-
IIbI, OOUTAIOIINE JAJIbIIe OT CEBEPHBIX T'PAHMI], JIEMOHCTPUPOBAJIN MEHEE BBbI-
pak€HHBIE WU JaKe OTPUIIATEIIbHBIC U3MCHEHUS.
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Peakuuu Ha moTeIieHue CTaﬁl/I.HI/ISI/IpleTCSI C TCUCHHUEM BPEMECHHU

KpaTtkocpouHbie 3KCIEPUMEHTHI BBISIBISIIA O0JIee 3HAUYUTEIIHbHBIE N3MEHE-
Hus npu3zHakoB. Co BpeMeHEM COOOIIeCTBa PacTEHUU MOTYT aJanTHPOBATHCS,
YTO NPUBOAUT K YMEHBIICHUIO BBIPAXKEHHOCTU HaOM0AaeMbIX 3()PEKTOB.
Hanmpumep, npoaomKuTeIbHOCTD KU3HH 1IBETKA U KOJIWYECTBO IIJIOJOB JEMOH-
cTpupoBaiiu 0ojiee ciiabble M3MEHEHHS B 00Jiee IITUTEIbHBIX UCCICIOBAHUIX.

JlaHHas 3aKOHOMEPHOCTH MO3BOJIAET MPEAIOI0KUTh, YTO IUIACTUYECKHUE
peaKIMu pacTeHU MOTYT ocliadeBaTh WM CTAOWUIIU3HPOBATHCS CO BPEMEHEM.
Kpyrnoronuunoe norerieHre 0ojiee aiekBaTHO MOJEIUPYET Oyayliue KiuMma-
TUYECKHUE YCIOBUS, OCOOCHHO C YUETOM 0KHJAEMOI0 MOBBILICHUS TEMIIEPATYPHI
3UMOM.

He Bce BHU/IBI PCAarupyroT OAMHAKOBO

B uccnenoBanuyn 0TMEYaIOCh, UYTO HE BCE BUJIBI PEATMPYIOT HA IOTEILIE-
HUE€ OJIMHAKOBO. 3HAYUTEIBHYIO POJIb UTpasid (OPMBI POCTA: 3JIaKU U TPABBI pe-
arupoBaiy Ha 9 u3 13 m3ydaeMbIxX npu3HAKoB. KycTapHUKHM TaKXKe AEMOHCTpPHU-
POBaJId U3MEHEHUS, CBSI3aHHBIC C NOTEILNICHUEM, BKJIFOUAs] YBEJINYECHUE MPOLICH-
Ta MOKPBITUS U YPOKAUHOCTH IIJIOJ0B.

C apyroii ctopoHbl, OpuoGUTHl U JUIMIAHHUKU COKPAIAINUCH MPU MOBBI-
LICHUU TEMIIEPATYPbl — UX MPOLEHTHOE MOKPBITUE YMEHBIIAIOCh, B TO BPEMS
KaK COCYIUCTBIE PAacTeHHUs IpOLBETanu. Takol KOHTpPAacT MOI HUBEJIMPOBATH
oOmue TEeHACHIIMN Ha YPOBHE COOOIIECTB, MAaCKUPYs crenuduueckue n3MeHe-
HUSI Y MEHEE 3aMETHBIX BUJIOB.

ABTOpBI UCCIIEAOBAHMUS YKa3blBaJM, YTO HEMECTHBIE BHUJIbl MOTYT BBIMT-
paTh OT OyAymIUX KIMMATHYSCKUX ycloBHi. OHAKO, M0 MX MHEHHUIO, JTaHHBIC
[0 TAKMM BHJaM OCTAaBaJUCh OTPAHMYCHHBIMHU, M KOJMUYECTBO MH(OpPMAIUU O
PEeaAKIUSIX YYy>KEPOJHBIX BUJIOB OBLJIO CIMIIIKOM CKYJIHBIM JIJISI BHIHECEHUS CEPh-
€3HBIX BBIBOIOB.

JIisl u3y4eHus NocjieCTBUI MoTenjieHus: Tpedyercs 00JIblle JaHHbIX
0 pa3Ho00pa3uu pacTeHU i

Jlaboparopust SpaCE nox pykoBoactBoM ®@ubu 3apHenke nperocraBuia
oauH u3 126 HaboOpoB maHHBIX. VX TOATOCpPOUHBIE IKCIIEPUMEHTHI MO MOTEILIE-
HUIO Ha Ouosnornueckoi cranuuu Kemmorr 3adukcupoBaiu ce30HHBIE HU3MEHE-
HUS, KOTOPBIE 9aCTO OCTAIOTCS He3aMEUEHHBIMH B IPYTHX UCCIICIOBAHUSX.
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Kapa JloO6coH momguepkHyna, 4TO JAHHOE HCCIICIOBAHHE YHUKAIBHO II0
MaciTaly coOOpaHHOTrO HaboOpa MaHHBIX, OOBEAUHSIONIETO PE3YIbTAThl IKCIIE-
PUMEHTOB CO BCETO MUPA M CO BCEX KOHTHHEHTOB, BKITIOYast AHTaApKTHULY.

Komanpaa wuccrnenoareneil pekoMeHi0Bajia 0oJjiee IMIMPOKO BKIIOYATH B
AKCHEPUMEHTHI pa3fInyHbIe BUIbI pacTeHuil. Ocoboe BHUMaHuUE, 0 UX MHEHUIO,
cleayeT yIensiTh HeaOOPUTeHHBIM U HECOCYJIUCTBHIM PACTEHUSIM, TOCKOJBKY 0€3
UX ydeTa MPOTHO3bl MOCIEICTBUI MOTEIJICHUSI MOTYT OCTaBaThCS MCKAKEHHBI-
MHU.

N3MeHeHMe KiuMaTa TpedyeT 00Jiee COBEpPIIEHHbIX Mojiesei

B uccnenoBanum oTMeuanoch, YTO MHOTHE MPEIbIAYyIIHe pabOThl MO MO-
TEIUICHUIO PACCMATPUBAIIM JUIIb OJUH KOHTEKCT — HAIPUMED, JIETHUM CE30H,
OnpeAcIEHHbIC BUAbI WIN OTACIbHBIC PETHOHBL. AHAIW3 MOKAa3ajl, YTO HU OJHA
OT/EJIbHAA XAPAKTEPUCTUKA HE MOXKET PaCcCKa3aTh BCIO KAPTUHY MOJHOCTBIO.

ABTOpPBI TTOJTUYEPKHYJIM, YTO MOTEIUICHUE OKA3bIBAET PAa3HOE BIUSIHUE Ha
pacTeHHs] B 3aBUCUMOCTH OT IIHUPOTHI, THUNA PACTEHUN W MPOJAOTIKUTECILHOCTH
3KCIIEpUMEHTa. B TO e BpeMsi OHU OTMETHJIA, YTO CKOOPJAMHUPOBAHHBIE TJIO-
OanbHbIe MHUIMATHUBEI, Takhe Kak cety LTER m WaRM, HaunHaroT 3amoIHATh
CYIIECTBYIOITHUE TPOOEIIbl B 3HAHUSAX.

[lo ux MHEHUIO, paCTeHUs HE SIBJIAIOTCSA NACCUBHBIMU OOBEKTAMH BO3JIEH-
CTBHS: OHM aJJallTUPYIOTCS, MPUXOIAT B YIAJOK WIM PACLBETAIOT, HHOT 1A OJHO-
BPEMEHHO MPOSIBIIAS BCE 3TU peakuuu. /[ MOTHOTO MOHMMAHUS TaKUX HU3MeE-
HEHHU HEOOXOIMMO pacCMaTpHUBaTh BIMSIHUE MOTEIUICHUSI C YYETOM BCEX CE30-
HOB ¥ 3KOCHUCTEM, a HE TOJIBKO B IEPUOJbl MAKCUMAJIBHON COJTHEYHOW aKTUBHO-
CTH.
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HoBoe ucciaenoBanmne IMOAYCPKHUBACT

Yrpo3y rii00aJbHOH 3aCyIJIMBOCTH

ISl CeJILCKOI0 xo3siiicra’

Katpun Poaenmeiiep

JIOArOCpOUHBIl CABUT B CTOPOHY OOJ€€ CYyXUX YCIOBHM 3HAUYUTEIBHO MEHSET
nanamadTel ¥ 00pa3 KU3HU MO BCEMY MUPY. DTa MEMJICHHO Pa3BUBAIOIIASCS
TEHJICHIIUS, Ha3biBaeMasi apuauuKanuen, 3aTparupaet yxe 2,3 MiIpJ 4eloBeK
n 40% cymu 3emnu. Takve M3MEHEHHSI UMEIOT CEPhE3HbIC IMOCICACTBUSA IS
CEJIBCKOr0 X03siIMCTBa M BOJHBIX cucteM, ocobeHHo B CIIA. Ot LentpanbHoii
nonunbl Kanudopuuu no Benukux paBHUH, KOTOPbIE YaCTO HA3bIBAIOT KUTHU-
ue mMupa, Gpepmepsl CTAIKUBAIOTCS C TPYAHBIMU PEUICHUSMH O TOM, YTO ca-
XKaTh, KAK OPraHU30BBIBAaTh OPOIICHUE M KaK aJlalTUpOBAThCS K OyIylieMy, B
KOTOPOM BOjia O0JbIIe HE OyIeT rapaHTUPOBAHHBIM PECYPCOM.

OTH BBIBOJIBI OBUTM OMYOJIMKOBAHBI B cTaThe KypHana Nature Water non
Ha3BaHUEM «YCHJIEHHE 3aCyIUIMBOCTH TPeOYeT CPOYHBIX TJI00aIbHBIX ajar-
TUBHBIX PEIICHUN U MOJUTUYECKUX JCUCTBUI», IMTOJATOTOBJIECHHON MO PYKOBO/I-
CTBOM BHIIe-TIpe3ucHTa W mpodeccopa YHHBepcuTeTa ImTaTa MHCCHUCHITH
Hapuwuce! [Ipukon B cOTpyJHHYECTBE C TPYIIION MEXIYHAPOAHBIX YUCHBIX.

Jxynmu J[>xopaaH, BULE-TIPE3UACHT 10 UCCIICIOBAHUAM U 3KOHOMHUYECKO-
MY Pa3BUTHIO, OTMETHJIA, YTO YHUBEPCUTET IITaTa MUCCUCUIIA 3aHUMAET JIU-
JUPYIONIYIO MO3UIUI0 B PELICHUH TJIO0ATbHBIX MPOOJIEM uepe3 UCCIeJOBaHuUS,
OKa3bIBaIOIIUE peasibHOEe BiusgHME. OHA MOJYEpKHYNIAa, 4TO paboTa JOKTOpa
[Ipukon ABIETCA NPUMEPOM TOTO, KAK YUEHBIE YHUBEPCUTETA CBSA3BIBAIOT MEXK-
OYHAPOJHYIO HAyKy C MPAaKTUUYECKUMH PEUIEHUSIMH, KOTOpbie (hOPMUPYIOT TO-
JIUTUKY W TPAKTUKY, HAIIPABJIECHHBIC HA YKPEIUICHHE YCTOMYMBOCTU IO BCEMY

MHUDY.

Uccnenosanne 6put0 mipeactasieHo Ha Kondepenmuun OOH no 60prde ¢
OITYCTHIHUBAaHUEM — TJI00ATBHOM MmIaTdhopme, Iae HayKa BCTPEUaeTCs C MOJH-
tukoi. Ha atoit kondepenmnun [Ipukon u e€ komanaa moMoriv HHOOPMUPOBATH
MEXIYHAPOJIHbIE CTPATETHH MO PEHICHUI0 TPOOJIEeMbl HApacTaIOIIETO PHUCKA
JIOJITOCPOYHOTO BBICBIXaHUsI, KOTOPOE MPEICTaBIsAeT COO0N HE TIPOCTO BPEMEH-
HBIE 3aCYXH, @ TOCTOSIHHOE CHUKEHHUE YPOBHS BOJI00OECIIEYEHHOCTH.

[Ipukon 3asiBWIIa, 4TO 3TO MCCIEIOBAHUE MMEET pEajbHbIC MOCIEACTBUS
st Muccucunu. OHa 00BSICHUIIA, YTO, KOT/Ia 3€MJIM BBICHIXAIOT, CTPAIAOT HE

% Ucrounnk: Kathryn Rodenmeyer. New study highlights global aridification, threat to agriculture /
https://phys.org/mnews/2025-04-highlights-global-aridification-threat-agriculture.html Omny6nukoBano
27.04.2025
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TOJILKO (pepMepBI, HO U YIIpaBIE€HHE BOAHBIMU PECYPCAMU CTAHOBUTCS CIIOKHEE,
AKOCHUCTEMBI UCHBITHIBAIOT CTPECC, @ CENbCKUE OOIIMHBI, YK€ HaXOMASIIUECs B
TPYAHOM MOJ0KEHUU, CTATKUBAIOTCS C elI¢ OOJIBIIUMU POOIEMaMH.

Pabota rpynmsl, o e€ cioBaM, HampaBjieHa Ha TOUCK PEIICHUM, KOTOPbIE
nomoryT Muccucunu n CIIA ocraBatbcs Ha mar Brepenn. Cpeau Takux pe-
meHnid — Oonee 3¢ (PeKTUBHBIE CTPATETUHU OPOUICHUS, YIYUIIEHHbI MOHHUTO-
PHUHT C TIOMOIIBIO aHAJIW3a JJAHHBIX, BHIPALIMBAHUE 3aCyXOYCTONUYHUBBIX KYJIbTYP
Y BOCCTAHOBJICHHUE JIETPaAUPOBAHHBIX 3eMENb JJIsl YAEPKaHUsSI OOJIBIIEr0 KOJIH-
YEeCTBA BOJIbI M CHUKEHUS JI0JTOCPOYHOTO PHUCKA.

OHU NOIUYEpKHYIM HEOOXOAUMOCTh Mepexoaa OT pearupoBaHUsl HA KpU-
3UChl K MEPCHEKTUBHOMY IJIAHUPOBAHUIO, OOBEAUHSS YIpPaBICHUE BOJHBIMU
pecypcaMu, BOCCTAHOBJICHUE 3€MEIIb U OAAEPKKY CEIICKOrO XO351CTBA B OJHY
CKOOPAMHHUPOBAHHYIO CTPATETHIO.

[Ipukon oTMeTHsa, YTO 3aCyIUIMBOCTh — 3TO HE NPOCTO TIIOOAIbHas
npoOJyieMa, 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 0OJHA CTPAHA B MUPe
NPOM3BOANT BCIO HEOOXOAMMYIO eii ey’

N3 186 ctpan mupa Tonbko ['aifaHa mpOU3BOAUT AOCTATOYHO €bl, YTOOBI MPO-
KOPMUTh BCEX CBOMX I'pak/laH, HE 00pallasCh K UMIOPTY. DTH BBIBOJABI CIEIY-
0T U3 COBMECTHOIO MCCJIEIOBaHUS YUEHBIX DJUHOYPICKOTO YHUBEPCUTETA U
I'érTuHrenckoro ynupepcurera uMmenu I eopra Asrycra.

Hayunast rpynna mocTtaBuiia 1efb BBIICHUTH, HACKOJBKO YCIICITHO KaX-
1asi cTpaHa crnocoOHa 00ecrneurnBaTh CBOE HACEIEHUE CEMBIO TPYIIAMU IPOAYK-
TOB MHUTaHUA: (PPYKTaMH, OBOIIAMHU, MOJIOYHBIMH MPOTYKTaMH, PbIOOH, MsICOM,
PACTUTEIBHBIM OEITKOM M MPOIYKTaMH C BBICOKUM COJEpKaHHUEM KpaxMmaia.

UccnenoBanue mokaszano, uro 65% cTpaH Npou3BOAAT OoJibllie Msica U
MOJIOYHBIX MPOAYKTOB, UeM TPeOyeTCs IJi yIOBIETBOPEHHUS MUILEBLIX MOTPEO-
HOCTEN UX HACEIICHUS.

7 Mcrounuxk: https://habr.com/ru/news/912382/ Omy6nukosano 24.05.2025
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Number of food
groups that a country
can produce itself.
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ODHOBPEMEHHO C 3THUM BO MHOKECTBE CTpaH MHpa yu€Hble HAOII0JaIu
neduiut 60raThlX MUTATEIBHBIMU BEIIECTBAMHU pacTeHUM. TOIBLKO MEHEee T0JI0-
BHHBI CTPaH MPOU3BOAAT JIOCTATOYHO PACTUTENIHHOTO OenKa, BKIo4Yas (hacoib,
HYT, YEUEBUILY, OpeXU U Kpymy. Takke TOJIbKO MEHEe MOJOBUHBI CTPaH MPOU3-
BOJSIT HEOOXOJUMBIA O0OBEM MPOAYKTOB C BBICOKUM COJEpKaHUEM Kpaxmaia.
[Topsinka 24% cTpaH BeIpallMBAIM JOCTATOYHO OBOIIECH.

EBpona u IOxHas AMepuka B 11€JIOM OKa3ajJucCh OJIMKE K CaMOJI0CTaTOY-
HOCTH, Y€M JPYyTHE€ PEruoHbl. Mayble OCTPOBHBIE TOCYHapCTBa, CTpaHbl Apa-
BUICKOTO TMOJIYOCTPOBA M CTPaHbl C HU3KHUM YPOBHEM JI0XO0/a ObUIM CKJIOHHBI
MOJAraTbCsl Ha UMIOPT IPOJOBOJILCTBUSL.

Adranuctan, OAD, HUpak, Makao, Katap u MemeHn He mpou3BOAMIH J0-
CTATOYHOT'0 KOJIMYECTBA MPOJAYKTOB HU B OJHOM TIpYyIINE, 4YTOObI CUMTATHCS Ca-
MOJIOCTaTOYHBIMH B KAKOW-JIMOO M3 3TUX KaTeTOPHUH.

Economic Leaumss, Starch Dair Fish i . Meat and Number of
nusteseadr;d staplez produycts pr:;:cts Fruits prr:::lejf:ts Vegetables groups = 100%|
174 220 164 124 149 61 5
s N 1o 356 201 65 4
55 104 147 217 295 307 | 46 5
97 71 149 18 2
403 170 163 151 54 4
264 148 179 66 45 3
132 288 338 fsE 395 86 4
EUCU + UK 58 468 146 495 80 4
89 88 163 52 1
MERCOSUR 307 286 202 761 | 45 5
156 230 80 49 70 3
127 88 151 315 [NEs 3
172 335 8 103 615 71 5
T e 8 o 2

Huzkyro camMol0CTaTOYHOCTh HENb3s Ha3BaTh IUIOXOW caMoil mo ceOe,
OOBSCHAET BEAYLIUMH aBTOP HCCIEAOBAHMS W3 ['€TTUHIE€HCKOrO YHHUBEpPCUTETA
Honac IlItens. OH yka3an Ha BECKHE M YacTO BHIFOJHBIE IPUUMHEI, TI0 KOTOPBIM
CTpaHa MOKET HE MPOU3BOAUTH OOJIBIIYIO YaCTh HEOOXOIUMOIO € MPOIOBOJIb-
CTBHUSL.

Hampumep, B cTpane MOXeT HE OBITh IOCTATOYHOTO KOJIMYECTBA OCATIKOB,
IJI0IOPOTHON MOYBBI UM CTAOWJILHOW TeMIepaTyphl JJisl BbIpalllMBaHUsS HEOO-
XOJIUMOro 00bEMa IPOIOBOIBCTBUS ISl CBOETO HaceneHus. MiMnopT npoykToB
13 OoJiee TMOAXOISIINX NI TMPOW3BOJCTBA PETMOHOB TaK)KE MOXKET OKa3aThCs
BBITOJIHEE, MOSACHUI [1ITens.

«OIHaKO HUBKUW YpPOBEHb CaMOOOECTIEUEHHOCTH MOKET CHHU3UTh CIIO-
COOHOCTh CTpaHbl pearupoBaTh Ha BHE3AMHBIEC TJI00ATbHbBIE MOTPSACEHUS B 00J1a-
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CTH IIOCTAaBOK IPOJOBOJILCTBHUS, TAKHE KAK 3aCyXH, BOWHBI WJIA 3aIPETHl HA JKC-
IOPT», — MOJUYEPKHYJI YUEHBIN.

B pamkax cBoeil pa®oThl Hay4yHasi rpymnmna udmMepuia o0bEMbI MPOU3BO/I-
CTBA MPOJIOBOJILCTBUS B KAXKIOM CTpaHe. 3aTeM YUYEHBIE CPABHUJIN 3TH JaHHBIE C
TE€M, YTO HEOOXOJIMMO MJi yJIOBIETBOPEHHUS MOTPEOHOCTEH JtoJiell B MUTAHUH,
cornacHo auete Livewell BcemupHoro ¢ponaa qukoit npupoasl, KOTopas OpueH-
THUPOBAaHA HA PACTUTEIbHYIO MHUIIY.
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MoaeaupoBaHue M aHAJIUTHKA

I[eTaJII/I?)I/IpOBaHHaH MOJA€JIb BJIAKHOCTH ITOYBbI
MNOMOracT IMMOHATH NMOBCACHUC paCTeHI/Iﬁ H KJI]/IMaTS

JIro0olt momaniHuii caloBOJ 3HAET, YTO JJIs Pa3HbIX pacTeHUl TpeOyeTcs CBOit
pexuM nonuba. Eciu 3a0bITh MOMUTH KITyMOY Ha BBIXOJHBIX, 3TO MOXET MpUBE-
CTU K CEpbE3HBIM MOCIEACTBUAM, TOTJA KaK C JIEPEBbsIMU OOBIUHO BCE OyET B
nopsiake. Pactenus: BripaOoTanu pa3Hble CTPATErUU YIPaBICHUS PacXoioM BO-
JIbl, OJTHAKO MOJIETU BJIAXKHOCTHU TMOYBBI JJO CUX MOP B OCHOBHOM UTHOPUPYIOT
3TH OCOOEHHOCTH.
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Uccnenoarenu u3 Kanudopuuiickoro ynusepcureta B Canta-bapbape u
I'ocynapctBenHoro ynuBepcuteTa CaH-/[uero uckaim crnocod BBHIWTH 32 paMKH

¥ Ucrounnk: A nuanced model of soil moisture illuminates plant behavior and climate patterns /
https://phys.org/news/2025-07-nuanced-soil-moisture-illuminates-behavior.html Ony6mukoBaHo
8.07.2025
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MPOCTBIX MOJIENEN «BKJIIOYEHO/BBIKIIFOYEHO» U yU4E€CTh BCE TOHKOCTH TOTO, KakK
pacTeHus CIpaBiISIOTCS C BOAHBIM cTpeccoM. Jlig 3Toro oHu paspadboraiu He-
JUHEWHYIO MOJENb, TMO3BOJSAIONIYI0 OTCIEKUBATH TAKOE MOBEACHUE PACTCHHI
Ha OCHOBE CIIYTHUKOBBIX JaHHBIX. X MeTomonorus, onmyOJIUKOBaHHAS B XKYyp-
Hane Geophysical Research Letters, NO3BOJUT yIYyYIIUTh KIUMAaTUYECKUE MO-
JeIu U TOMOXKET pa3padborarh Ooisiee 3(p(PEKTUBHBIE CTpPATETHH YIpaBICHUS
BOJIHBIMU PECYpCaMHU.

Kak BbICBIXal0T NOYBbI

[Tocne noxas BOJa MOXET JABUIAaThCA MO pa3HbIM NyTsAM. OHAa MOXKET
YXOJINTh BHU3 — CTEKATh C NOBEPXHOCTH B PYYbH U PEKU HJIM ITPOCAYNBATHCS B
rIIyOOKHE BOJOHOCHBIE TOPU30HTHL. JIMOO e BOJa MOXKET MOJHUMATHCS BBEPX
— HMCHAPATHCSA HEMOCPEACTBEHHO M3 MOYBBI WM MOCTYINAaTh B KOPHU PAaCTEHHI,
KOTOpbIE 3aTEM MEpPEeal0T Biary 4epe3 JUCThb 00paTHO B aTMochepy. YUEHbie
HAa3bIBAIOT 3T JIBA MOCIEIHUX NPOLIECCa IBANOTPAHCHUPALIUEH.

To, KaK BBICHIXAIOT MOYBBI, OKA3bIBACT BIMSHHUE HA DKOJOTHIO, IOTOJHBIE
yCJIOBHS M rio0alibHbIe HUKIIBI pecypcoB. K coxkaneHuto, 10 HETaBHETO Bpeme-
HU YUY€HBIM HE XBaTajo MacIITaOHbIX JAHHBIX O MPOIECCAX BBICHIXaHUS IOYB,
IIO3TOMY OHU B OCHOBHOM ONHUPAJIUCh HA YUCICHHOE MOJEIUPOBAHUE.

Benymmit aBrop uccnenoBanuss PEko Apaku, COBMECTHBIM TOKTOPAHT
Kamudopnwuiickoro yausepcurera B Canta-bapbape u ['ocynapcTBeHHOTO yHU-
Bepcureta CaH-Jluero, oTMETHII, YTO, HECMOTPSI HA BaXXHOCTh BJIA)KHOCTHU IOY-
BBl KaK KJIIOUE€BOTO KOMIOHEHTA TUAPOJOrHYECKOr0 MOBEACHHUS, OOJBIINHCTBO
MOJIEJIEW HE HUCHOJIB3YIOT 3TH AaHHbIe. [0 ero cioBam, HaHHBIE O BIAXHOCTHU
MOYBBI TPYJHO COOPATh M CIOKHO MHTETPUPOBATH B MOJIEINH, TOITOMY yUYEHBIC
OOBIYHO OPUEHTUPYIOTCS HA OCAJIKH HJIA CKOPOCTh PEYHOTO CTOKA.

Apaku Takke OOBSICHWI, YTO KIACCUYECKHUE MOJENH MPEIoaratoT, 4YTo
BCE PACTEHUS COKPAIIAIOT TPAHCITUPAILINIO C OAMHAKOBOW CKOPOCTHIO M B OJTHH U
T€ K€ CPOKH, HE3aBHUCHMO OT TOTO, MOJIOJIbIC OHU WJIM CTaphIe, JICTHUE WU 3UM-
HUE, JICPEBbs WA TPaBbl, MAJIEHbKHE WM OOJIBIIHE.

ABTOPBI OTMETHIIH, YTO UCIIOIb30BaHUE YIPOIIEHHBIX MOJIeIel oberda-
€T aHaJIUu3 U MPOBEJICHUE IKCIIEPUMEHTOB, HO MPU ITOM HE YUYUTHIBACT MOBE/IE-
HUE PACTEHUM, KOTOPOE BO MHOTOM OIPEEIISIET MPOIECC BHICHIXaHHUS TOYBHI.
OHM TOAYEPKHYJHU, YTO BKJIIOYEHHE B3aUMOJICUCTBUS MEXKIY PACTCHUAMHU U
MMOYBOM JTOJKHO MOBBICUTHh TOYHOCTH M MPEJCKA3aTEeIbHYIO CIIOCOOHOCTh MOJIe-
nei. KpoMe Toro, ucciaeaoBaTesii CYUTAIOT, YTO €CJIM MCKIIIOUCHHUE MOBEICHUS
pacTEHH NPUBOAUT K JIMHEWMHOW MOJIEJIM, TO BHEAPEHUE HEJIWHEHHOW MOJEIU
MOXET TTOMOYb TITy0Ke U3YIUTh CTPATETHH BOJOTIOIBb30BAHMUS.
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ITocTpoenue HOBOM MOIEIH

Apakyd Hayana ¢ MOCTPOCHUS JIMHEMHOW MOJEIN 3BANOTPAHCIUPALU,
OCHOBAaHHOM Ha BPEMEHHU M BJIAKHOCTH MOYBBI. 3aTEM OHA BBEJIA HEIIMHECUHYIO
MEPEMEHHYI0, YTOOBI yUeCTh, KAK PACTECHUSI U3MEHSIOT CBOE€ BOAONOTPEOICHUE B
3aBUCUMOCTH OT YPOBHSI BJIAYKHOCTH TTOYBHI.

B oTnnume oT yd€HBIX MPOLUIBIX IECATWIETUH, Apaku U €€ COaBTOPHI
MMEJIU JI0CTYIl K OTPOMHOMY 00BbEMY JAHHBIX, KOTOPhIE OHU MCIOJIB30BAIN IS
MPOBEPKU HOBOM MOJIEJIM HA OCHOBE M3MEPEHUN BJIAXXHOCTH MOYBHI. [[71 3TOrO
oHU npuMeHun nanHbie cnyTHuka HACA SMAP, KOTOpsIil ¢ TOMOIIBIO MUK-
POBOJIH U3MEPSAET CPEAHIOO BIAXKHOCTh TOYBBI IO BCEM MTOBEPXHOCTH 3EMIIU.

ABTOpBI O0OHAPYKWIIH, YTO HEIIMHEHHBIN MOIX0]] 3HAYUTEIBHO JIY4Ile CO-
IJIaCyeTCs CO CIIyTHUKOBBIMH JAHHBIMHU II0 CPAaBHEHUIO C ABYMSI OCHOBHBIMH
JVHEUHBIMUA MoAeNsIMH. OHU Tak)K€ BBIICHWIIM, YTO JUHEUHBIE MOJEINA CKIJIOH-
HbI MIEPEOLICHNBATh CKOPOCTh ABANOTPAHCHUPAIMH, IPeIcKa3biBasi Ooyiee ObICT-
pOE BBICBIXaHHUE MOYB, YEM IMPOUCXOAUT HAa camMOM JAeje. TOUHBIM y4€T 3TOro
Mpolecca 0COOEHHO Ba)EH JJII PETMOHOB, CTAJKUBAIOIINXCS C TOCTOSIHHOM He-
XBAaTKOU BOJIBI.

[lo cmoBam Apaku, HEKOTOpPbIE €€ KOJIETH KPUTHKYIOT HETMHEUHYIO MO-
Je1b 33 U3JUIIHIO CI0KHOCTh. OHM OTMEUaloT, YTO, HECMOTPS Ha OoJiee TOU-
HBIE MPOTHO3bI, JOIOJIHUTEIBHBIN MTAPAMETP YCIOKHAET €€ NTPUMEHEHHUE.

Apaku NpU3HAET KPUTUKY, HO YTBEPHKAAET, YTO MOJIYUYECHHbBIE PE3YJIbTAThI
OMpaBABIBAIOT Takoil KoMIpomucc. OHa OTMEUYaeT, YTO HECMOTPSI Ha OOJIBIIYIO
CJ0KHOCTb, HEJIMHEWHAas MOJENb JIydylle COOTBETCTBYET IAHHBIM M OTPa)XaeT
OoJblle 0OCOOEHHOCTEN TOBEeAeHUs cucTeMbl. Kpome Toro, oHa mpegocTaBisieT
BO3MOXHOCTH JUISI U3YUYCHUS alalTallui PACTCHUM.

CoaBrop uccnenoBanus bpun Mopran, ObBmni noktopanT Kammudop-
Hulickoro yHuBepcutera B CanTa-bapOape, a HbIHE MOCTIOKTOpaHT Maccauy-
CETCKOr0 TE€XHOJOTUYECKOTr0 MHCTUTYTA, MOACHWI, YTO TPYIHO HU3MEPUTh, KaK
pacTeHHUs yIpaBisiiOT MOIJIOLIEHUEM BOJIbI B OTBET Ha U3MEHSIIOLIHUECS YCIOBUS
okpyxarouiei cpeabl. OH 3a7a€Tcsa BOIPOCOM, IIPOJOJIKAIOT JIM PACTEHHS PacTU
M30 BCEX CHIJI, IOKA y HUX €CTh XOTh KaKOM-TO 3amac BOJIbI, WJIU K€ MOJHOCTHIO
MPEKPAIIa0T TPAHCIIUPAIUIO, YTOOBI M30€KaTh MOBPEKACHHUS TKAHEH.
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Kak pbIHOK CeJIbCKOXO031ICTBEHHON AaHAJIUTUKHU
dopmupyet Gyaymee arpocexTopa’

Heo6xoauMocTh mopaepKuBaTh MPOU3BOJCTBO MPOAYKTOB MHUTAHUS, PAIUO-
HaJbHO HCHOJB3ysl PECypChl U MPOTHUBOJCUCTBYS KIMMATUYECKUM BBI30BaM,
CTUMYJIHUPYET TpaHC(HOpPMALMIO COBPEMEHHOTO CEJBCKOrO XO3iCTBA MOCpPE-
CTBOM TNiepefoBOil aHanMUTUKU. MCrmonab30BaHHE CIYTHUKOBBIX CHHUMKOB, IpPO-
THO3UPOBAHUSI TOTOJIbI, MOJICJIEH OLICHKH YPOXKAUHOCTH U CUCTEM MOHUTOPUHTA
pPa3BUTUA U PACIPOCTPAHEHUS BPEAMUTENICH MO3BOJISIET MONYy4YaTh LU(POBBIE
JAHHBIE, KOTOPbI€ MOMOTalOT MPUHUMATh OOOCHOBAHHBIE PEUICHUS B PEKUME
peaIbHOTO BPEMEHU U MOBBIIAIOT ONEPallHOHHYIO0 3G (PEKTUBHOCTH (hepMEPCKUX
XO35IUCTB JIE0OOT0 MaciiTaa.

O030p pbiHKa

PBIHOK CEIIBCKOXO3SMCTBEHHON aHAJTUTHUKNA JEMOHCTPUPYET CTPEMUTEIb-
HBII poCT, OOYCIIOBIICHHBIM YBEJIMYEHUEM CIPOCAa HA TOYHOE 3EeMIIC/ICNINE M
U(POBBIC PEIICHUS I CeTBCKOro Xo3sicTBa. B 2024 1. ero cTOMMOCTH O11e-
HuBaercsa B $6,49 mupna, a k 2030 r., cormacHo nmporHo3am, gocturuet $14,22
MIpa, npu cpeanem rogosom temiie pocta (CAGR) 14,4% B TeueHue nporuo-
3upyeMoro nepuoja. Jluaupytouiee nojgoXeHue Ha pblHKe 3aHuMaeT CeBepHas
AMepuKa, 4TO OOBSICHIETCS IIUPOKUM BHEAPEHUEM BBICOKOTEXHOJOTMYHBIX CH-
CTEM Hapsly C MHCTPYMEHTAMU NPUHATHS PEIICHUN Ha OCHOBE UCKYCCTBEHHOTO
MHTEJUIEKTa. A3MaTCKO-TUXOOKEaHCKHI PEeruoH sBIseTcs Haubosiee OBICTPO-
pacTyluM pbIHKOM OJilarogapsi akKTUBHBIM IporpamMmaM HU(pOBHU3ALUU CENb-
CKOr'0 XO3fHCTBA, PACIIUPEHUIO JOCTyNa K HHTEPHETY U TOCYAapCTBEHHBIM
naunuatuBam B Uuauu, Kutae u crpanax FOro-Boctounoit Asuu. Kpymnheii-
IIMMU UTPOKAMU Ha MUPOBOM PBIHKE CEIbCKOXO3SIICTBEHHOW aHAUTUKU SIBJISI-
101cst komnianuu Trimble Inc., IBM Corporation, Wipro, SAP SE, Iteris, Taranis,
Oracle Corporation, Conservis Corporation, Geosys Inc. u gpyrue.

? Ucrounuk: 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/ Omny6nukosano 20.06.2025
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AHAJIMTHKA KaK OCHOBA Pa3syMHBIX pemeﬂuifl B CeJILCKOM XO0351iiCTBe

BrenpeHnne aHaTUTUKU B CEIBCKOE XO3SIMICTBO MEHSIET (pepMepcKue ore-
palMu Ha BCEX ATamax — OT IUIAHUPOBAHMS 3aTPAaT U MOHUTOPUHTA IOCEBOB J10
MIPOTHO3UPOBAHUS YPOKas U YIPaBICHUS EMOYKaMu nocTtaBok. Ceronus ¢ep-
MEpBbI BCE Yallle TPUMEHSIOT HAYKY O TAHHBIX U UCKYCCTBECHHBIN MHTEJUIEKT, Me-
PEBOISI CBOM YNPABICHUYECKUE CTPATETMH C MHTYUTUBHBIX PEIICHUN Ha pelie-
HUS, OCHOBaHHbIC HA (PAKTUUECKUX JAHHBIX.

IIporHo3upoBaHue ypoxKaMHOCTH U MOACJUPOBAHHE CEJIbCKOXO0351M-
CTBEHHBIX KYJbTYP: UCIOJIb30BAHUE MCTOPUUECKUX U TEKYIIUX TAHHBIX IS
TOYHOM OLIEHKU Oyaylien ypokaHOCTH.

o AHAJIMTHKA NOroAbl M KJIUMAaTa: 3pPEeKTUBHOE TUIAHUPOBAHUE CPOKOB
nocajku M cOopa ypoxass Ha OCHOBE aHaju3a TMIEPJIOKaJIbHBIX MOToA-
HBIX YCJIOBUHU.

« KaprorpadupoBanue nouBbl U nmoJieii: cozganue MoapoOHBIX KapT MO-
Jed JUIs ONTUMAJIbHOTO OINpeeseHNUs HOPM MOCeBa U BHECEHUs yI00pe-
HUMU.

o OOHapy:xenue Bpeaurteied U 00Jie3Hel: BbISIBICHUE 3aKOHOMEPHOCTEN
IUI. TIPOTHO3UPOBAHUSA PUCKOB W MPHUMEHEHUS TOYEYHBIX MEP 3aIUTHI
paCTEHU.

o @MOuHaHCOBasg aHAJIHUTHKA (l)epMepCKnx XO0351MCTB: HHTCIPUPOBAHHBIC
MMa"HCJIM MOHUTOPHHIA IMOMOIraroT YJIY4YIIUTb ITPOLCCCHI 6IOI[)KCTI/Ip0Ba-
HHA, OOCHHUBATh PUCKHU WU IIPOTHO3UPOBATH MHBCCTUIIMOHHBIC BO3MOKHO-
CTH.

U, mammHHOe 00y4yeHUe U 00JIaYHAS MHTErpalus Kak JApaiiBepbl
HMHHOBAaIIUH

Pemiennsi B 00JacTU CENbCKOXO3SIMCTBEHHON AaHAJIUTUKU AaKTUBHO HC-
MOJIb3YIOT UCKYCCTBEHHBIM MHTEJUIEKT U aJTOPUTMbI MAIIMHHOTO OOY4YEeHUS IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U aHOMAaJIMi, YTO CHOCOOCTBYET aBTOMATU3allUU
dbepMepckux onepanuid. MaTerpamus o01ayHbiX miaThopM ¢ CEHCOPHBIMU Ce-
Tamu uHTepHeTa Bemier (IoT) mo3Bonsier co3naBarh ynal€HHO AOCTYIHBIE CH-
CTEMBI TOJJICPKKU MPUHATHS pellieHuil B peadbHOM BpemeHu (DSS) nns arpo-
HOMOB U (pepmepoB. CoBpeMeHHbIE MIATPOPMBbI TPOTHOCTUUECKON aHAIUTUKU
aBTOMATHU3UPYIOT MPOLIECCHl OPOIIEHHUS U MJIAHUPOBAHUE BHECEHUS YAOOPEHUN,
a Takke 00eCIeYnBaIOT Pa3BEPTHIBAHUE MEPONPUITUN C UCIIOIB30BAaHUEM JPO-
HOB. DTO HE TOJIbKO CHIXKAET MOTPEOHOCTh B PYYHOM TpPYJi€, HO U MOBBIIIAECT
TOYHOCTH U 3P(HEKTUBHOCTH arpapHbIX ONEpaluii.
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Y CcTOHYHMBOCTL M 3(l)(l)eKTI/IBHOCTb 6.]131“0&3[)5[ HCTOYHHUKAM JTaHHbIX
H CUCTEMaM HCKYCCTBCHHOI'O HHTC/IVIEKTA

AHanutndeckoe (PepMepcTBO UrpaeT KIIOYEBYIO POJib B O0ECIEUCHUH
YCTOMYMBOTO Pa3BUTHUS CEIBbCKOTO X03sicTBA. Depmepshl, 3PPEKTUBHO UCIIONb-
3y pecypchl, COCOOHBI CHUXATh HEraTUBHOE BO3JCHCTBHE HAa OKPYKAIOIIYIO
Cpeay W OJHOBPEMEHHO MOBBIIATH CBOX YCTOWYHMBOCTh K HW3MEHSIOIIUMCS
KJIIMMAaTU4eCKUM YCI0BUSAM. COBpEMEHHbIE aHATUTUYECKHE IMIATHOPMbI OMO-
raloT MNpeloTBPATUTh YPE3MEPHOE MCIOJb30BAHHE YIOOpPEHUM, ONTUMHU3UPO-
BaTh YINPABICHUE BOJHBIMU pecypcaMud U OOecleuuBaTh MPOCIECKHUBAEMOCTh
MPOAYKTOB OT (pepMbI J0 CTOJA, YTO CIOCOOCTBYET JOCTHXKEHHUIO I100aTBHBIX
1[eJIe YCTOMYMBOTO pa3BUTHS U IIPOIOBOJILCTBEHHON 0€30MacCHOCTH.

IIpo6iemMbl BbIX01a HA PBIHOK

HecmoTpss Ha 3HAaYMTENBHBIN HPOTPECC, PBIHOK CEIBCKOXO3SMCTBEHHOU
AHAJIUTHKH MPOJIOJIKAET CTAIKUBATHCS C PAIOM IMPEMATCTBUMN:

o BpbicOKMe mepBOHAYAJBbHbIE 3aTPATbl U MOAEJU MOANMCKH: MEJIKUE
(hepMepbl 4aCTO HE MOTYT MO3BOJUThH CceO€ MPEMUANIbHbIC aHATUTUYECKUE
YCIYTH U3-32 OTPAaHUYECHHOTO KaIlUTAJIA.

o Henocratok rpamorHocTu B padore ¢ JAHHBIMH M TeXHHMYECKHX
HABBIKOB: MHOTUM (epmepaM TpeOyroTcsi 00pa3oBaTeIbHbIE MPOTPAMMBbI
JUISl IPaBUJILHOTO MOHUMAaHUA U 3(P(GEKTUBHOTO HCIOJIB30BAHUS aHAJH-
TUYECKUX JIaHHBIX.

o IlIpoOsieMbl MHTerpanmuu JAaHHBIX: BHEAPCHHE AHAIUTUYECKUX IUIAT-
(hopM OCIIOXKHSAETCS U3-3a HECOBMECTUMOCTHU CHUCTEM W pa3iauduii B dop-
Marax JaHHBIX.

o OrpanuyeHHasi CBfI3b B CEJbCKOM MECTHOCTH: B DPa3BHUBAIOIIUXCS
CTpaHax MH(PACTPYKTYpPHBIE OIPAHUYECHUS MPENSTCTBYIOT MPEIOCTaBIIe-
HUIO aHAINTUKHU B PEKUME PEATTLHOTO BPEMEHH.

JImd UpOKOro pacrnpoCTpaHECHUSI CEIbCKOXO3AMCTBEHHONW AaHAJTUTUKHU
HEOOXOJMMBI COBMECTHBIC YCHIIMS MPABUTEIBCTB, arpOTEXHOJOTHYECKUX KOM-
MMaHU ¥ HAYYHO-UCCIIEAOBATEIbCKUX OpraHu3aIu.
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HoBble TeHAEHIIMHA U BO3MOKHOCTH

o Ilnardpopmsbl ynpaspiienusi ¢GepMepcKMM XO03SIMCTBOM: LICHTPAJIU30-
BaHHbIC MAHEJIM MOHHUTOPUHIA MPEIararoT KOMIUIEKCHBIE aHAJIUTHYE-
CKHE pELICHUs JJIsl YIPaBJICHUSA IMOCEBAMH, KUBOTHOBOIACTBOM M CEllb-
CKOXO3IHMCTBEHHON TEXHHUKOM.

o bJiokueiin AJIA CeJIbCKOXO0351MCTBEHHBIX JAHHbIX? oOecreunBacT ne-
JIOCTHOCTDb JAaHHBIX B HCIIOYKC ITOCTABOK M ITOBBIIIACT IIPO3PAYHOCTDL YC-
PE€3 HAACKHYIO ITPOCJICIKNBACMOCTD.

o Ilepudepuiinas anHaJauTHKa U NOAKJI04YeHHe SG: ToKanbHas 00paboT-
Ka JaHHBIX B COYETAaHUU C BHICOKOCKOPOCTHBIM MOJKJIFOUEHHEM TO3BOJIS-
€T MoJy4yaTh 00Jiee ONEPATUBHYIO U TOUHYIO AHAJIUTHUKY.

o HuaumBHuayabHasi aHAJIUTHKA JJIS1 MEJKHX epMepPoB: MEIIKHE XO035ii-
CTBA B Pa3BUBAIOLINXCS PETHOHAX MOJYYAOT NIPEUMYIIECTBA OT MACIITA-
OMpyEeMbIX JIOKAJM30BAHHBIX PEIICHUN, CO3JJaHHBIX C YYETOM HMX CHEIHU-
(uueckux NoTpeOHOCTEN U YCIOBUM BEICHUS CENTbCKOT0 X035MUCTBA.

o MHHCcTpyMeHTBHI OTC/IEKMBAHNS YIJIEPOAHOIO CJela: aHAIUTUKA TTOMO-
raetT (pepMepCKUM XO3SIIICTBAM KOHTPOJMPOBATH BBIOPOCHI MAPHUKOBBIX
ra3oB, MPEIOCTaBIsAs JAHHBIE JIJIi OTYETHOCTU U pa3padboTku 3(PheKTHB-
HBIX CTPATErui Mo UX COKPAIICHHUIO.

PbIHOK CeJbCKOXO03MCTBEHHON AHAJIMTHKM — HU(PPOBOM LEHTP
yIpaBJIeHUS] COBPEMEHHbIM CeJIbCKUM X03SCTBOM

BHemHM CHMBOJIOM WHTEIUICKTYalTbHOTO CEITBCKOTO XO3SMCTBA YacTO
BBICTYIIAIOT IPOHBI MU aBTOHOMHBIE TPAKTOPHI, OJJHAKO €r0 «HEBUIUMBIM MO3-
TOM» SIBIIIETCSI CEIBCKOXO3SIICTBEHHAs AaHAJIWTHKA, KOTOpas TpeodpasyeT
OTPOMHBIE TTOTOKU JAHHBIX B MpaKkTHUecKue pekomeHaanuu. [lo Mmepe Toro, kak
arpapHbie CUCTEMBI 10 BCEMY MHPY IMEPEXOAT K aBTOMATHU3AlUA U YCTONYH-
BBIM METOJIaM BEJICHHS XO3SiCTBA, aHATMTUKA CTAHOBUTCS KIIFOUEBBIM HHCTPY-
MEHTOM JIJISI 3aIUTHI hepM OT OyTyIIHUX BHI30BOB.

PbIHOK CeNbCKOXO3SMCTBEHHOM AHANMTUKUA WrpaeT (pyHIaMeHTaIbHYIO
pOJIb B TOBBIIEHUU MPOU3BOJUTEIIBHOCTH, COXPAHEHUU PECYPCOB M YKpEIUIe-
HUU YCTOWYMBOCTHU OTpaciu. binaronaps cTpaTern4ecKuM MHBECTULIMSAM B LU(-
pPOBYIO MH(MPACTPYKTYPY, OOYUCHUIO TOJIH30BATEICH M BHEIPEHUIO HHKIIO3UB-
HBIX TEXHOJIOTUYECKUX MOJelel, noTeHuuan qudpoBoil TpaHchopMaluu celb-
CKOT'0O XO35MCTBA CMOXET OXBATUTh BCE CETMEHTHI arPOCEKTOPA.
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TexHojsorun

HUccaenobanne YuuBepcurera mrara Kansac:
3aMeJIeHue Pad0ThI J0K/1€BAJIbHBIX CHCTEM

KPYIrOBOI'0 1eMCTBUSA MOBbIMIAECT 3(P(PEKTUBHOCTD

BOJONOTPeGIeHNS U yposKaiiHOCTD

Kesicu Ctpemedn

B ycnoBusix 3aCyXu U CHHKEHUSI YPOBHSI BOJIOHOCHBIX TOPU30HTOB MPOCTHIE W3-
MEHEHHSI B CUCTEMAaX OPOIIEHUSI MOTYT CIOCOOCTBOBAThH 00Jiee pallMOHAIILHOMY
HCMOJIb30BAHUIO OTPAHUYEHHBIX BOJHBIX PECYPCOB.

[Ipu skcruryaTaluu OpoCUTENbHBIX cucTeM B IiTate Kanzac ogHuM u3
3(PEeKTUBHBIX METOJIOB MOBBIIIECHUSI BOJOCOEPEKEHUS U YPOKANHOCTHU SIBIISCT-
Csl CHIDKEHHE CKOPOCTH pabOThI 10KIEBATIbHON CUCTEMBI KPYTOBOTO JEHCTBUSI.

Nuxenep no BoAHBIM pecypcaMm YHuBepcutera mrata Kanzac /[>xoHatan
Arunap yTBEp)KJIaeT, UTO HECJIOXKHasi, HO YaCTO UTHOpPUpYyEeMasi Mepa — 3aMe/l-
JIGHWE JBW)KCHHUS JOKJAEBaTeNsl — CIOCOOHA 3HAYMTEIBHO MOBBICUTH d(deK-
TUBHOCTh BOJIOTIOJIB30BAaHUS M YBEIUYUTHh YPOKAUHOCTH CEIbCKOXO3SHCTBEH-
HBIX KYJBTYD.

Ilo ero cioBam, Mpu CIUIIKOM OBICTPOI paboTe AOKIEBAIBHON CHUCTEMBI
3HAYMTEIbHAS YacCTh MOJIaBAEMOW BJIard HE YCIEBAET BIIUTAThCS B MOYBY. BMme-
CTO 3TOTO BOJA JMOO HcHapsieTcs, JUOO CTEKAEeT C MOBEPXHOCTHU, HE JOCTUTAs
KOPHEBOW 30HBI PACTEHUM, T/Ie OHa OCOOEHHO HeoOXxoauma. Aruiap Hoa4EpKU-
BAE€T, 4YTO CHHM)KEHHE CKOPOCTHM NEPEMEUICHHS YCTAHOBKU IIO3BOJISIET BOJIE
JI0JIbIIIE OCTaBAThCSl HA MOBEPXHOCTH MOYBBI, YTO CIIOCOOCTBYET JIyUILIEMY IPO-
HUKHOBEHHUIO BJIArU U, KaK CJIEACTBUE, MOBBIAET 3(PPEKTUBHOCTH OPOILIECHHUS.

Kaxnplii pa3 npu opolieHuu mnojei pepMepsl TEPSIOT YaCTh BOJbI BCIIE/-
CTBHE UCHAPEHHS — C ITOBEPXHOCTH JIUCTHEB, ITOYBHI MJIM B BUAE a3PO30JIbHOTO
TymaHa. [lo gaHHBIM HcclieIOBaHMM, TPOBEAEHHBIX B IAHHOM PETHOHE, 00BEM
ATUX MOTEPHh OCTAETCA MPAKTUYECKU MOCTOSHHBIM M COCTABISAET OKOJIO 4,3 MM
IIPY KaXJOM LIMKJIE OPOILLIECHUS.

' Mcrounuk: 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/ Omny6mukoBano 23.05.2025
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Nuxenep no BOAHBIM pecypcaMm YHuBepcutera mrata Kanzac /[>xoHaTtan
Arunap oOpa3HO Ha3bIBA€T 3TO «IJIATOM 3a UPPUTALMOHHBIE YCIYTU MaTepH-
pUPOJIe», MOAUYEPKUBAS HEM30EKHOCTD MOIOOHBIX MOTEPD.

OH oTMeYaeT, 4TO MpU YPE3MEPHOU CKOPOCTU MEPEIBHKECHUS TOXKIIe-
BaJIbHOW CHUCTEMBI I1yOMHA OPOIICHUSI CHIDKAETCS, B PE3ylbTaTe YEero 3Ha4u-
TeJbHAas YacThb BOJbI HE yCIEBAaET BNUTAThCA B MOUBY. BmMecTo 3TOro ona ucna-
psieTcsl, He JOCTUrasi KOPHEBOM 30HBI pAacTEHUM, TJi€ Bilara HE0OXOoauMa B
HauOonbiieil crenenu. [lo ero cioBaMm, CHMKEHUE CKOPOCTU BpallEHHs yCTa-
HOBKH CIIOCOOCTBYET 00Jiee MOJTHOMY IMPOHUKHOBEHHUIO BOJIBI B MOYBY, TEM Ca-
MBIM MOBBIIIask 001IYI0 3P(HEKTUBHOCTH OPOIICHUS.

ITo muenunto JIxoHarana Aruiiapa, peKOMEHAANs N0 CHUXKEHUIO CKOPO-
CTU pabOThl LIEHTPAIBHOU J10KIAEBaIbHOM CUCTEMBbl OCOOCHHO aKTyajbHa st
dbepMepoB, pabotaromux B 3anaaHoMm Kanzace u Ha Tepputopun Bricokux pas-
HUH. B 3TuX pernonax coxpassiercs octpasi mpo0jieMa COKpalleHus 3aracoB BO-
Il B BOJJOHOCHOM Tropu3oHTe Oramiana. OH NoA4€pPKUBAET, YTO B YCIOBUSAX PO-
CTa 3aTpaT U MPOAOJIKAIOIIEHCS 3aCyXU CTAHOBUTCSA KaK HUKOTIa BaKHBIM MaK-
CUMaJIbHO A(DPEKTHUBHO UCIIOIB30BATh KaXKAbIA JTOCTYMHBIM OOBEM BOJIBI.

OcHoBHbIE cTpaTeruu opoumenus: Ha 2025 rog

UccnenoBanus [[xoHaTtaHa Aruwiapa cOCpelOTOYEHBI HA MPAKTUYECKUX
pelIeHusx, KoTopele (pepMepsl MOTYT BHEAPUTH HEMEJIEHHO, 0€3 HE00X0AUMO-
CTU JIOpOTocCTOsIEed MoaepHu3auu cucteM. OH BBIIEIUI HECKOJIBKO KIItoue-
BBIX CTpaTeruil NoBbIlIeHUS 3(HPPEKTUBHOCTH OPOILICHUS B TEKYIIIEM CE30HE:

o KoHTpo/ib BJI2:KHOCTH MOYBHI TNepe] OPOllleHHeM. ATHIAp COBETYET
MCITIOJIB30BaTh JATYMKUA BIQKHOCTU TIOYBHI WM TMPOBOJUTH BU3YaJIBHYIO
OIICHKY COCTOSTHUS TMOYBHI Ha Toyie. Eciu mOBEpXHOCTH MOYBBI OCTAETCS
BJIQKHOW WJIM HAOJIOJACTCS CKOTUICHHE BOJBI, 3TO CBUICTEIBCTBYET O
BO3MOXHOCTH OTJIOKHUTH opolieHre. OH MOAYEPKUBACT, YTO 3aMEJICHHEC
paboOThl OPOCHUTEILHON CUCTEMBI, TIPU YCIOBUU OTCYTCTBHUS CTOKOB, CIIO-
cobcTtByeT OoJiee 3PHEKTUBHOMY MOCTYILICHUIO BOJIBI B KOPHEBYIO 30HY
pacTeHUI ¥ CHIDKAET MOTEPH Ha UCTIapEHUE.

o CooTBeTcTBHE HOPM BHECEHHUSI BOAbI NOTPEOHOCTAM KYJIbTYP. M3051-
TOYHOE OpOIICHHE B Hayajie CE€30Ha SIBJIAETCS paclpOCTPaHEHHON OMINO-
KOM, MMPUBOASIIEH K HEHYKHBIM MOTEPAM BOJbI U HETATUBHOMY BJIUSHUIO
Ha pa3BUTHE PAaCTEHUN. ATWIIAp PEKOMEHIYET KOPPEKTHPOBATh rpapuKH
OpPOLICHUS C YYETOM CTAJAUN POCTA KYJIbTYp, MOTOAHBIX YCIOBHM W J1aH-
HbIX 00 ucmapsemoctu. Kpome TOro, oH nog4€pKkuBaeT Ba)KHOCTh MOHU-
TOPUHTa MPOTHO30B OCAJKOB JUIsl MPEAOTBpPALIEHUS H30BITOYHOIO OpO-
menuns. [lo ero cioBaM, 3HaUNTENIBHYIO SKOHOMMIO BOJIBI MOKHO JTOCTUYb
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B Ha4aJIC 1 KOHIIC BCIrCTAalMOHHOI'O IICPpHOAd, a TAKIKC B IICPHUOJbI BbIIld-
ACHUA €CTCCTBCHHBIX OCAJKOB.

o OpoiureHue B NpoxJiajHoe BpeMsi CYTOK. ATuiap OTMEUYaeT, YTO BBHICO-
KHE TeMIlepaTypbl U CHUJIbHBIE BETPhl B JHEBHBIE Yachl CHOCOOCTBYIOT
3HAUYUTENILHBIM TTOTEPSIM BOJIBI 32 CUET ucnapeHusi. OH peKOMEH1yeT Iiia-
HUPOBATh OPOIIICHUE HA paHHEE YTPO WU MO3JHUN BeUep, UTO MO3BOJISIET
MUHUMU3HUPOBATh NoTepu Biaru. MccnenoBaHus MOKa3bIBalOT, YTO OPO-
IIEHWE B CaMbIi JKapKUH MEpUOJ] THS MOXKET YBEJIMUUTH MOTEPU BOJBI HA
10-25% wu3-3a ucnapenus.

o OOecneueHne paBHOMEPHOI0 pacnpeejaeHus Boabl. [lo MueHnto Aru-
Japa, peryisipHasi MpoBepka M OOCIyKUBAaHHE MOBOPOTHBIX (HOPCYHOK
KpaifHe BaXKHbI JJIsl PABHOMEPHOT'O OpolleHus: Bcero nossi. HeucnpaBHbie
(hOpCYHKH MOTYT HPUBOAUTH K M30BITOYHOMY OPOLICHUIO OJHUX Y4acCT-
KOB U HEJIOCTATOYHOMY — JIPYTHX, UTO CHIDKAET 0011y 3¢ (PEKTUBHOCTD
OpOIIEHUS U MOKET HETaTUBHO CKa3aThCs HAa YPOKANHOCTH.

XOTs HOBBIE TE€XHOJIOTUM CHOCOOHBI MOBBICUTH 3P(HEKTUBHOCTH OPOCH-
TENbHBIX cucTeM, J[)koHaTaH Aruiiap OTMEUYAET, YTO PEryJIUPOBKA CKOPOCTH pa-
OOTBI TOKJEBAIbHOW YCTAHOBKHU OCTAETCSl JOCTYIHBIM U BBICOKOA()(PEKTUBHBIM
croco0OM, KOTOPBIM MOXKET MpUHECTU OBICTPBIN A PekT s pepmepoB.

[lo ero MHeHHIO, (hepMephl YaCTO OMIMOOYHO MOJIATral0T, YTO YCKOPEHUE
JBIKEHUSI JIOKIEBATENIsl TMO3BOJUT OBICTpEE YAOBIETBOPUTH MNOTPEOHOCTH
KyJbTyp B Bojie. OJHaKO, KaK YTBEpKIaeT Arujiap, Ype3MEepHO BBICOKAsS CKO-
POCTh 4acTO MPUHOCUT OOJIbIIE Bpena, YeM MoJib3bl. OH MOSICHSET, YTO 3aMel-
JeHre paboThl CUCTEMBI CIOCOOCTBYET Jy4llleil HH(UIBTPALIUK BJIArd B IOYBY U
MIOMOTAET PACTEHUSIM CTAaTh 00JIe€ YCTOMUMBBIMU K 3aCYIUIMBBIM YCIOBUSIM.

B ycnoBusix Bc€ 60see 1epUIUTHBIX U JOPOTOCTOSIINX BOJHBIX PECYPCOB
Arunap npu3bIBacT MPOU3BOJIUTENIEN MEPECMOTPETh CBOM CTPATETHMH YIIpaBiie-
HUA OpollleHueM, o0paliasi BHUMaHHE Ha TO, KaK J1a)Ke IMPOCThle U3MEHEHUSI MO-
I'yT IPUBECTHU K 3HAYUTEIbHBIM YJIYUIIEHUSIM PE3YyJIbTaTOB.
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HoBbIlil MeTO MO3BOJISIET BOCCTAHOBUTL
IOYBY 32 HeleH, a He 3a 3000 et

Hewmenkuii crapran Humify pa3zpaboTan T€XHOJIOTHIO BOCCTAHOBIICHUS IIOJO-
pPOMS MOYBBI, IMO3BOJISIIOIYIO COKPATUTh €CTECTBEHHBIN MTPOLECC PETEHEPALINH,
KOTOpBIX B ipupojae 3anumMaet nopsaka 3000 met, 10 BCero HECKOJIbKUX HEAETb.
Meton OCHOBaH Ha TUAPOTEPMATIbHOM T'YMH(PUKALUU — MNpeoOpa3oBaHUU Op-
FaHUYECKUX OTXOJOB B IUTATEJIbHBIE TYMUHOBBIE BEIIECTBA C MCIOJIb30BAHUEM
TEeIUIa, JABJICHHS U BOABL. BO BpeMs IOJEBBIX UCIBITAHUN NPUMEHEHUE HCKYC-
ctBeHHOro rymyca Humify moBbeiCMIO ypOXkalHOCTb CEIbCKOXO3SIHCTBEHHBIX
KyJabTyp 10 20%.

[TouBa Wrpaer KIHOUYEBYIO pOJb B YIACPKAHUU YTIECKUCIOrO raza — 3TO
KpyNnHenmunii npupoubiii peseppyap CO, Ha mmanete. OJHAKO 4YeIOBEUYECKas
NeATEeNbHOCTb, HAlpuMep, BbIpyOKa JIECOB, OCYIIEHHE OO0JIOT U MHTEHCHUBHOE
CEIIbCKOE XO35IUCTBO, MPUBOJUT K JIETPAJAIMN TOYBEHHBIX MUKPOOPTaHU3MOB U
CHUKEHUIO CHOCOOHOCTH TOYBHI 3aXBaThIBaTh yriiepoid. B pesynbraTte 3emis
CTAHOBUTCSI HCTOUHUKOM BPEIHBIX BBIOPOCOB, YCYTyOJIsisi KIUMAaTHUYECKUNA KpHU-
3HC.

UtoOb! pemnTh 3Ty npodsemy, komanaa Humify, Bkirogaroias XuMUKOB,
OMOJIOrOB U HMHXXEHEpOB, oOpaTmwiack k mpoineccy bepruyca-Ilsepa, pazpabo-
TaHHOMY TOYTH CTOJIeTHE Ha3aJl HemelkuM xumukom Opunpuxom bepruycowm,
koTopbiit momyunn HoGenesckyto npemuto o xumuu B 1931 rogy. N3HavansHO
ATOT METO]I MpeaHa3Havayics sl TpeoOpa3oBaHusi OuoMacchl B HEPTH € MOMO-
IIpI0 Temja, BOJAbI W naBieHus. OJHAKO HCCIIeIoBAaTeNd MEePEOPUESHTUPOBAIIU
MPOIIECC HA MPOU3BOJICTBO UCKYCCTBEHHOT'O TYMYCa.

['yMyc — 3TO OCHOBHOE OpPraHMY€CKO€e BELIECTBO MOYBBI, OOpa3yromieecs
13 OCTATKOB PACTEHUM M )KMBOTHBIX. OH CONEP>KUT NUTATEIbHBIC BENIECTBA, HE-
00XOIUMBIE NJIi POCTa PACTEHUM, YIydllaeT CTPYKTYpYy IOYBBI U IMOMOTraeT
yIEepKUBATh BIAry W MHUHEpaibl. B pe3ynpTaTe mousa cTaHOBUTCS OoJsiee IUIO-
JOPOIHOM U OJIarONpPUATHOMN JJIs )KU3HH MUKPOOPTaHU3MOB M PACTEHUH.

B xome sKkcrnepuMEHTOB ydeHble OOHAPYXXKHWIHM, YTO M3MEHEHUE XUMUU
TUAPOTEPMATILHOTO Mpoliecca OBICTPO MPUBOJIUT K OOpPa30BAHUIO MOJUMEPOB,
MOXO0XKMX Ha MPUPOJIHBIE TYMUHOBBIE BEIIECTBA.

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

Chestnut leaves Biogas residuals Sewage Sludge

Bonee toro, mouBeHHbIE OAKTEPUU AKTUBHO PEArvpyroT Ha 3TH UCKYC-
CTBEHHbBIC TOJUMEPHI, CTUMYIUPYS MUKPOOHYIO aKTUBHOCTh M YJIydlllas MOY-
BEHHYI0 3KocucTeMy. [Iporiecc ruiporepMalibHON ryMUPUKAIIUU IPOXOUT HPH
temmneparype okojio 200°C u HeOONBIIOM JaBJIICHUH, YTO MO3BOJSIET OBICTPO
peoOpa3oBbIBATh OPTAaHUYECKUE OTXO/IbI B TYMYC.

[ToneBble ucnbiTanuss B Kutae mpoaeMOHCTpUpPOBaiu, 4TO MPUMEHEHUE
rymyca Humify noBbimaer ypoxalHOCTh CEbCKOXO3SUCTBEHHBIX KYJIBTYpP 10
20%. Kpome TOro, ogHa TOHHa TaKMX MCKYCCTBEHHBIX T'YMHHOBBIX BEILIECTB,
BHECEHHas Ha TeKTap, crocoOHa cBs3aTh 10 50 TOHH yriepoja B MOYBE YK€ B
MEPBbIN O], 3HAYUTEIHLHO CHIXasi BbIOpochkl CO, u momoras 60poThcs ¢ U3Me-
HEHUEM KIIMMATa.

CrapTtan 3aHuMaeTcsl MaciTabupoBanueM mpousBoAcTBa. [locie madopa-
TOPHBIX WCIBITAHUI KOMaH/Ia MPUCTYIHJIA K MPOSKTUPOBAHUIO MIIOTHOM yCTa-
HOBKH, cIocoOHOU nepepabatreiBaTh 10 3000 ToHH Guomacchl exeroaHo. Tex-
Hudeckuid aupektop Humify, xumuk Caernana PuioHEHKO, OTMETHIA, UYTO
0c000€ BHUMaHHUE yNENSETCS ONMTUMHU3AINKM dHEPro3aTpaT Ha HarpeB M OXJja-
KJICHUE MaTepHaJIOB, YTO CHIEJAET MPOU3BOJICTBO MCKYCCTBEHHBIX TYMHUHOBBIX
BEILIECTB YKOHOMUYECKH dP(HEKTUBHBIM U KOHKYPEHTOCIIOCOOHBIM Ha MHUPOBOM
PBIHKE.
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Cesekuus pacTeHUil MPOTUB 3aCyXH

Y4yeHble BbIBeJIN NMIIICHUILY, PACTYILYIO

Ha COJIOHYAKAX 12

N3Menenne knmmara, Jerpajanus MoYB U HEXBaTKa MPECHOU BOJBI — BCE 3TO
CTaBUT MOJI YIrpo3y CTAOMIBHOCTh MHUPOBOTO MPOU3BOJICTBA MPOJAOBOJBCTBUS.
Ho mBenckuit crapran OlsAro npeajaraeTt Breyatisioniee perieHue: NieHuIry,
KOTOpas pacTeT Ha 3aCOJICHHBIX MMOYBAX.

Nnes amOunno3Hasi — MO3BOJUTH BhIpPAIIMBATh KYJIBTYPhl TaM, rle 3TO
OBLIO HEBO3MOXKHO. W cero/iHsi TeXHOJOTUsI KOMIIAHUU YK€ TECTUPYETCS B He-
CKOJILKMX CTpaHax, B yacTHocTh B Unuaum, banrnanem, Ilakucrane, Kenun u
Agctpanun, numet AgFunderNews.

3acoJieHre MOYB — OJ[HA U3 CaMbIX CEPhE3HBIX Yrpo3 Mist GpepmepoB. Bo
MHOTHUX PETHOHAX TEPSIOT MIOJOPOIUE U3-3a: 3aTOTUICHUSI U IIUKIIOHOB, OpOIIle-
HUS COJIOHOBATOW WM COJEHOM BOJOM M Hed(PPEKTUBHBIX arponpakTHK.
Hamnpumep, B Unauu yxe 6onee 6,75 MITH ra 3eMeib MOCTPaJaId OT 3aCOJICHHO-
CTH, M 3Ta iomanps exeronHo pacrer Ha 10%. K 2050 roxy monoBuHa maxot-
HBIX 3€MeJIb CTPAHbI MOXKET CTaTh HEMPUTOTHOM.

Pemennie ot OlsAro — mineHuna, KoTopas MOXET pacTd Jaxe Mpu
ypoBHe 3acosieHHOCTH 10 10 dS/m, uto s OOBIYHOM MIIEHUIIBI TTOYTH CMEP-
TEJBHO.

Komnanus nenonp3yet aBa noaxona. Myrarenes EMS — co3nanne rese-
TUYECKH Pa3HO00pa3HbIX JUHUMN 0e3 ucnonb3oBanusa ['MO. OTo no3Boiser pa-
00TaTh Ha BCEX PhIHKAX 0€3 peryisiTOpHbIX OaphepoB. ['eHeTHUYEeCKOe pelaKTH-
poBaHNE + MCKYCCTBEHHBIM MHTEJUIEKT — LEJIEBOE BHEAPEHUE IOJIE3HBIX IPU-
3HAKOB, TAKUX KaK COJICYCTOMYHMBOCTb, KAPOYCTOMUHUBOCTh WU 3P(HEKTUBHOE
YCBOCHHUE a30Ta.

B maptaepctBe ¢ DCM Shriram B Unnuu koMiianus yxe npoBesia nepBbie
MOJIEBBIE MCIIBITAHUS HA COJOHYAKax B mrarax Yrtrap-Ilpagem n buxap, koto-
pbie Aanu oOHAEXKHUBAIOIINE PE3YIbTATHI MO YPOXKAUHOCTH U YCTOMYMBOCTHU K
MECTHBIM 0O0JIE3HSIM.

Komnanus yxe mmeer xkommepueckoe corjamenue ¢ Lal Teer Seed B
banrnagem m nmaHupyer BeIXOX Ha peIHOK B 2027 roxy. lleperoBopsl Takxke

"> Mcrounux: https://agroportal.ua/ru/news/tekhnologii/vcheni-viveli-pshenicyu-yaka-roste-na-
solonchakah Ony6nukoBano 6.08.2025
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BenyTcsa ¢ maptHepamu B ApreHtuse, Typuuu, Kennm, [lakucrane n ABcrpa-
M.

Ceslekus pacTeHUil ¢ CWIbHBIMU KOPHAMH

IPOTHUB 3aCYXH U OIIYCTbIHUBAHUSA

MOJY4Ya€T HOBBIC U/ICH 13

VYIioTHEHHE TOYBBI WM yCHIIMBAIOLIAsCA TIio0ajbHas 3acyXxa YBEIUYUBAIOT
IIPOYHOCTh M ’KECTKOCTh MOYBBI. OCTaeTCsl HESACHBIM, Kakue OMOMEXaHUYECKHE
MEXaHU3MbI/YePThl KOPHEW pPACTEHHH O00ECHEeUMBAIOT POCT B ITHUX CYPOBBIX
yciioBUAX. YTOOBI 3TO BBIACHUTH, YYE€HbIE B HOBOM HCCIIEIOBAHUU COYETAIU
CUHXPOTPOHHYIO PEHTT€HOBCKYI0 KOMIIBIOTEPHYIO TOMOrpauio C HpOCTpaH-
CTBEHHO pa3pelIeHHOW PEHTI€HOBCKOM Iu(pakiueil 1 XapakKTepUCTUKU Ono-
MEXaHUKHU PEIIMKU CUCTEMBI KOPHEBOU ITOYBBI M ONPEAEININ BAXKHBIE HIOAHCHI
JUTSI CEJIEKIIMM WJIM BBIOOpA paCTeHUI ¢ 0CO00 CHIIBHBIMU KOPHSIMHU.

Principle Experimental Facilities and set up

Bragg's law
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" Ycrounnk: https://www.agroxxi.ru/zhurnal-agroxxi/novosti-nauki/selekcija-rastenii-s-silnymi-
kornjami-protiv-zasuhi-i-opustynivanija-poluchaet-novye-idei.html Omny0nukoBano 7.08.2025
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Pactymias yactota U HHTEHCUBHOCTH 3aCyX YIPOKarOT TJI00AIbHOM Mpo-
JIOBOJIbCTBEHHOU 0€30MacHOCTH M PAa3BUTHI0 UHPPACTPYKTYpPhl B OOIBIIMHCTBE
CTpaH MHpa. YIUJIOTHEHUE TMOYBBI B PE3ylbTaTe MHTEHCU(DUKAIIMU 3eMIICIETus
OTPULATENBHO CKa3bIBaeTCs Ha ~25% IuIoIaau MEXaHU3UPOBAHHBIX MaXOTHBIX
3emenb EBporibl, B TO BpeMs Kak 3acyxa 3aTpoHyJia Oojiee 3 MUJLITUAPAOB YeJo-
BEK BO BCEM MUDE.

BricbixaHue mo4BbI, BBI3BAHHOE 3aCyXOHM, YCHIIMBAET KAMWUISPHBIEC CUIIBI
MEXJly 4YacTUI[aMU, KOTOPbI€ IUIOTHO MPUTATHUBAIOT YACTUIIBI MOYBHI APYT K
IpYyry. YIUIOTHEHHE 3aKpBIBAE€T MOPOBBIE MPOCTPAHCTBA, YBEIWYMBAs HACHIM-
HYIO TJIOTHOCTH MOYBHI U HAMPSKEHUE MPEABAPUTEIBHOTO CkaTus. B coBokyr-
HOCTH 3TH MPOLIECCHl YBEIMYUBAIOT MIPOUYHOCTh U KECTKOCTh CBSI3HBIX MOYB, CO-
3/1aBasi cpeqy, KoTopas OpocaeT BbI30B KOPHSIM PACTEHUM U POIOIIUM OpraHU3-
Mam. Takoe 3aTBep/ieBaHUE TOYBBI MPEMATCTBYET UX JIOCTYNY K BOJE W MUTA-
TEJbHBIM BEIIECTBAM.

Kopnu pactenwii, Hapsay ¢ ApYyTUMH TYHHEIBHBIMU OpraHU3MaMH, TTIOMO-
raloT MOJAJIePKUBATh (PYHKIMIO MOYBBI 32 cYeT OuoTypOanuu nousbl. OOpazo-
BaHHUE OMOIOPOBBIX CETEH CIOCOOCTBYET TITyOOKOMY NPEHAXy BOMABI, CMSTYAs
3aToruieHue, odecneurBas qudPpy3uro Kuciopoia B 6oee rryooKrue MOYBEHHbIE
TOPU3OHTHI U MOBBIIIAS MUKPOOHYIO aKTUBHOCTb MOYBBI. DTH 3P(HEKTHI CO3AAI0T
OJIarOTMPUATHBIE YCIIOBUS JIJISI CEITBCKOXO3SHUCTBEHHBIX CHCTEM M MOTYT CMST-
YUTH TOCTEACTBHUS OIMYCTHIHUBAHUS.

KopHu pactenuii MOryT IpOHHUKaTh B YAMBHUTEIBHO KECTKHUE CYOCTpaThl
yepe3 CIO0XHBIA aHcamOJb MHOroMacmTaOHbeIX npoueccoB. Komanna Oputan-
CKUX HcclieoBaTeneil nocrapuia s3xkcnepuMent B Diamond Light Source B Be-
JUKOOpUTAaHUU. B 3TOM HaydHOM LEHTpE YCTAaHOBJIEH CHUHXPOTPOH — YCKOPH-
TeIb YacTUL, padOTalOUIMil KaK CBEPXMOIIHBIA MHUKpockon. OH HCIyCKaeT
pPEHTreHoBcKue ayud B 10 MumapaoB pa3 sipue coJHeyHOro cera. U yueHsie
c(OKYyCHUPOBaJIM 3T PEHTTEHOBCKHE JIyYd HAa HMCKYCCTBEHHOW MOJENIH KOPHS,
YTOOBI MPOBOJIUTH KOHTPOJIUPYEMbBIE U3MEPEHUS B HOBATOPCKOM MOAXOJE.

Bo-niepBbix, 4T0OBI OLIEHUTH OPMY MOUBBI, OHU UCIOIB30BAIH TPEXMED-
HYIO PEHTT€HOBCKYIO BU3yalu3aluio, KoTopasi paboTaeTr mogo0HO MEIUIIMHCKOM
KOMIIBIOTEpHOU TOMOrpaduu, 4ToObl CO37aTh JIeTallbHbIe U300PaXKEHUSI CTPYK-
TYpbl TOYBBI BOKPYT KOPHSI MOJIENIA. DTO MO3BOJIMIIO YBUJETh, KAK CKUMAIOTCS
M CMENIAI0TCA MeIbYallliie YacTUIlbl U TOPHI B TTouBe. Ho 111 u3MepeHus He-
BUJIUMBIX CUJI, AEUCTBYIOIIUX B TOM IpoIlecce, MOTpeOoBaJICs €Ile OJUH METO
— QoxkycupoBaHHas peHTreHoBckas audpaxiusa. M3MepuTb 3TH KpOIICUYHBIE
CUJIbl BHYTPU CKOTUICHUSI OOBIYHBIX YaCTHI] TOUYBHI HEBO3MOKHO.

«YTOOBI pemuTh 3Ty MpoOJieMy, Mbl CO3JalM CYppOTraTHYIO MOYBY W3
TUIICA — MUHEpaja C UICAIBHO YIOPSAOYEHHOW MPUPOAHON KPUCTAILIMYECKOU
CTpyKTypoi. Kaxknplii KpUCTaIa B MOYBE ACHUCTBYET KaK KpOIIEYHAs, U3MEPH-
Mas npyxkuHa. Korga Monens KOpHsS BOABJIMBAETCS B MOYBY, 3TU «IPY>KUHBD»
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CKUMAIOTCSl UM pacTAruBaroTcsi. PeHTreHoBckas audpakius Mmo3BoJiseT oOHa-
PYXKUTh 3TH MEJbYAWIINE MU3MEHCHUS. Takoh MOAXOJ, MpPeayCMaTpPUBAIOIINI
HaOJII0JICHHE 32 MU3MEHEHUEM CTPYKTYphl MOYBBI M KapTOrpadupoBaHUE CUII
BHYTPHU HEe, HUKOTJ|a paHee HE MPUMEHSIICS IJId pelieHus noJo0HbIX 3a1a4d. B
XOJI€ HAIIETO AKCIEPUMEHTA MOJENb KOPHS, U3TOTOBICHHAA W3 CHEHHAIBHOTO
MPOYHOI0 TUIACTHKA, YJIEPKHUBAJIACh B (PUKCUPOBAHHOM MOJIOKEHUU, B TO BpEMSI
KaK MPUBOJUMBIN B JBM)KEHHUE JIBUTATEIEM CTOJIMK MPOTAIKUBAII 00pa3ell moy-
BbI BBEPX, B HETO.

Kak ™Mbl 1 oxunanu, TpéxMepHble W300pakeHHs mokazaiu (popMHUpOBa-
HHAE 30HBI CKaTHd BOKPYI KOHYMKA KOpHS Halle mojaenu. YacTUibl MOYBBI
YIUIOTHSUIACH, 4 KPOIIECYHbIC BO3AYIIHBIE KapMaHbl, WIN MOPBI, MEXKIAY HUMU
CKUMAJUCh. DTO YIUIOTHEHHE (DAKTUUECKHU SIBISETCS MEPBBIM IIaroM K CO371a-
HHUIO TPOYHOTO MYTH B MOYBE.

KapTel cwii, mosydeHHbIE C TIOMOIIBIO PEHTTCHOBCKOW MU(DpaKINK, BHI-
SIBWJIA HEUTO yAuBHUTEIbHOE. KOoT/1a MOICIbHBIN KOPEHB BIIEPBhIE MPOIBUHYIICS,
MBI YBUJIETW TIPU3HAKN HApacTaHWs HANPSDKCHHSI B KPUCTAJUIaX MOYBHI BOJIU3H
kKoH4Yrka. Ho mo Mepe Toro, kak OH MPOHUKAJ TIy0xKe, MPUMEPHO 10 8 MIJIIH-
METpPOB, HANIPSKEHUE B KPUCTAIUIAX, PACIIOIOKEHHBIX OJIMKE BCETO K KOHUHKY,
Ka3aJloch, OocjabeBano, XOTs oOImias cuiaa, HeoOXoaumas I MPOTaJIKHBAHUS
KOHYCa, YBEITMINBAIACh.

YToObI MOHSATH, MOYEMY ITO MPOUCXOAUT, MbI CO3JATU KOMIBIOTEPHYIO
MOJIEb SKCIIEpUMEHTa. MoieTMpoBaHKEe MOJTBEPAUIIO HAILY TEOPHUIO: MaTepH-
an Hadan aedopMUpOBaThCs U NpuoOpeTaTh HeoOpaTuMble cBolicTBa. [lo cyTtu,
TPYHT MepecTall IeUCTBOBATh KaK CXaTas NPY>KWHA M Hayal BECTH ce0sl Kak
TJIACTUJINH, COXpaHsisi HOBYIO ¢opMmy U GOpMUPYsI HOBBIM KaHas, KOTOPHIN OY-
JIET COXPaHATHCS J1aKe B TBEPJBIX U CYXHX YCJIOBHUSX», PACCKA3bIBAIOT O CBOEM
skcnepumenTe uccienosarenu [xxevimc Jle Y u Cuyn Pyuc B crarbe, omy0iu-
koBanHOU The Conversation.

«BnepBple Hall METOX MO3BOJMJI HAM KapTUPOBATh I'PAHULLY ITOM «ILjIa-
CTHYHOM 30HBI» B IMo4Be. MBI HaOMOmaaM, KaKk OHAa HAaYMHAIACh C HEOOJIBIITOM
00JIacTH Ha caMOM KOHYHKE, a 3aTeM pacIIupsiach MO0 Mepe TOro, KaKk MOJIEIb
KOpHSI MpOHUKaNa Ty0Xe, MOKa3bIBasi, HACKOJIbKO TIYOOKO BIUSHHUE KOPHS
PacIpOCTPaHAIIOCh HA OKPYKAIOLIYIO ITOYBY. B 3TOM 30HE YacTULIBI IOYBBI MO-
IyT pa3pyliaTbCsl WIM MEpecTpauBaThcsi B HOBbIE, Ooyiee Menkue KoH(pUrypa-
MU. DTa MEepecTpoiika MOKET NPUBECTU K OCIA0JICHUIO YIPYTrOoro HaIpsIKEHUS
BHYTPU KPUCTAJIOB, )K€ €CJIM OO0Ilasi CTPYKTypa HAXOAMUTCS MOJA OOJbIIUM
JABJIICHUEM. JTO HE O3HAYaeT, YTO TPYHT CTAHOBUTCS JIEr4e€ IMPOTAJIKUBATH.
Hamm n3mepenus nokasanu, 4to oO1ras cuia, HeoOXoaumas i IPOABIKEHUS
MOJIEJIA KOPHS, MPOAOJDKaNa YBEIWYMBATHCS, AK€ MO0 MEPE POCTa ATOM Ijia-
CTUYHOU 30HBI. BMecTO TOr0 4TOOBI MPOCTO OTTAIKMUBATH MTOYBY, KOPEHDb YIIPaB-
JsieT AaBJIECHUEM Ha CBOEM KOHUMKE, 3aCTaBJIsIsl TIOUBY MOJAAABATHCS U 00TEKATh
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€ro, 4to SBiseTCsA ropasno 0oznee 3PPEeKTUBHBIM CIOCOOOM MPOHUKHOBEHUS B
TBEPAYIO MOYBY», MUIIYT aBTOPHI PabOTHI, KOTOpasi B 0ojiee HAyYHOM (opmare
pa3menieHa B )xypHaie npj Biological Physics and Mechanics.

DTOT HOBBIA METOJl UCCIEIOBAaHUA OTKPBIBAET HOBBIE BO3MOXXHOCTH JJIsI
JNETAIbHOTO U3YYEHHS B3AaMMOJCUCTBUSI KOPHEN pACTEHUM ¢ mouBOM. brnaromaps
€My MOKHO HadaTh OTBEUaTh Ha Bompockl, Hanpumep: «Kak popma kopHel mno-
MOTraeT HEKOTOPBIM PACTCHUSIM JIYUIlle pa3BUBATHCS B TBEPOM MOUYBE ?»

ITornMaHue MEXaHU3MOB IOJ3EMHOIO CTPOCHUS PACTCHUN MMEET Ipak-
TUYECKYIO TIEHHOCTh. DepMEpPHI YacTO MCIOIL3YIOT BCIAIIKY IS Pa3PhIXJICHHUS
MMOBEPXHOCTH TIOYBHI TEpE]] MOCAJAKOM, OHAKO 3TOT MpPOIecC TpeOdyeT MHOTO
SHEPTHH, SBIISICTCS 3aTPaATHBIM H MOXKET HAHOCHTH JOJITOCPOYHBIN BpEJl COCTOS-
HUIO TIOYBBI, CTIOCOOCTBYSI PO3UHU M BBICBOOOKIEHNIO HAKOIJICHHOTO YTIIepoa
B aTtMocdepy.

OOGHapyxeHue XapaKTepUCTUK KOpHEW, KoTopble Haubosee 3PpheKTUBHO
(GYHKIIMOHUPYIOT B YIUIOTHEHHBIX YCIOBUSX, MOXET MOMOYb CEJEKIMOHEpaM
CO3/1aBaTh COPTA CEIbCKOXO3SIICTBEHHBIX KYJIBTYp, 00Jee YCTOMUYMBBIE K 3acyXe
1 TpeOYIOIINEe MEHBIIINUX 3aTPaT Ha MOJITOTOBKY MOYBHI.

[lonnmanue TOro, Kak KOpHU (HOPMUPYIOT OKPYKAIOUIYIO CPEAY, MOXKET
OKa3aTbCs TMOJIE3HBIM MPH pa3pabOTKe MpOTrpaMM MO BOCCTAHOBJICHHIO JTHKOU
NPUPOABI U BOCCTAHOBIICHUIO MCTOIIEHHBIX TeppuTOpuu. Hampumep, arposko-
JIOTU MOTYT UCTOJb30BaTh ATU 3HAHUS JJIsI BRIOOpa MECTHBIX PACTEHUM ¢ MOII-
HBIMU KOPHEBBIMU CUCTEMaMU B KaueCTBE MUOHEPOB. X KopHU OyayT pa3pbix-
JSATh YIUIOTHEHHYIO MOYBY, CO3/1aBaTh HOBBIE BOJHBIE IMYTU M CIIOCOOCTBOBATH
BOCCTaHOBJICHHIO O0Jiee OOTaThiX U Pa3HOOOPA3HBIX IKOCUCTEM.

HSyan MUp IIOA HAIIMMHU HOTaMH, Mbl MOKCM JIY4IIC ITOHATH, KaK obec-
MeYUThL NPOAOBOJILCTBCHHYIO 0e30IMacHOCTh U BOCCTAHOBHThH 3A0POBBEC HallIeu
IIJTAaHCTHI.
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ArpodoToBOJIbTAUKA

CoJiHeYHbIe ITaHEJH H CeJIbLCKOXO035CTBEHHbIE

KYJbTYPbI: MOKHO JIK COYeTATh

MX HA OJHHUX M TeX ke moysx??

IToka dhepmepbl MPOAOIKAIOT CIOPUTH O TOM, KaK JIYYIlI€ HCIOJIb30BaTh CEJb-
CKOXO3SIMCTBEHHBIE YTOJIbsl — JJISl BBIPAIIMBAHUS KYJbTYp WM YCTAHOBKHU COJI-
HEUYHBIX IMAHEJEH, — B HOBOM MCCJIEJOBAHUU, MPOBEAEHHOM yUYE€HBIMU U3 Mu-
YUTAHCKOTO TOCYIAPCTBEHHOTO YHUBEPCUTETA, YTBEPKIACTCSA, YTO ITH JIBA
MOJX0/1a BIIOJIHE MOTYT COCYIIECTBOBATD.

CornacHo HCClEeIOBaHHIO, ACHUPAHT JA0OPATOPUU TUIIPOTECOJIOTHH MPHU
Komnemxe ecrectBeHHbIX Hayk Jlxeldk CTua nmpoaHanvW3upoBall JaHHBIE JH-
CTAHLIMOHHOT'O 30HAUPOBAHUS U a3PO(OTOCHEMKHU, YTOOBI BBIICHUTH, KaK B Te-
YeHUE MOCJIEAHUX 25 JIEeT UCTOJb30BAIUCH celbX03yroibs B Kamudopuuu. Oc-
HOBBIBAsSICh Ha aHaju3e 0a3 JaHHBIX, COJAEpKalUX UHPOPMAIUIO O JO0XO0JaX U
pacxojiax, OH IPUIIEN K BEIBOJY, YTO (hepMepbl, BhIIEIABIINE HEOOIBIION Mpo-
LEHT CBOEH 3eMJIM IOJ| COJIHEUHbIE MMaHEeIH, MOJy4dalid B nepecuéte Ha akp 0o-
Jie€ BBICOKYIO MPUOBLIb, YEM T€, KTO HE UCIOIB30BaN MOJJOOHYIO TPAKTHUKY.

Pe3ynbTaThl ucCcleAOBaHUS, OMYOJIMKOBaHHbIE B JKypHane Nature
Sustainability, MOTYT MOCIYUTb CBOEIO POJa «I0OPOKHOUN KapToi» st pepme-
POB, UCHBITHIBAIOIINX (PUHAHCOBBIE TPYAHOCTH. CTHUIl BBIpA3W HAAEXKIY, UYTO
ero paboTa MOMOXET arpapusM HaWTH KOMIIPOMHUCC MEXAY TPaIULHUOHHBIM
3eMIIe/IeJINEM U MCIOJIb30BAHUEM BO30OHOBIISIEMBIX UICTOUHUKOB 3HEprun. Bme-
CTO MOJHOTO OTKa3a OT CEJIbXO3MPOU3BOJICTBA B MOJb3y COJTHEYHBIX MaHENEH,
OH MpeJiaraeT CTPATErnyecKy pa3MellaTh UX Ha y4acTKax ¢ HU3KOW ypoKaiHo-
CTBIO, UTO TIO3BOJIUT COXPAHUTh OCHOBHOM 00BEM MOCEBHBIX ILIOMIAACH.

Ctup 3asBUII, 9TO Pa3roBOp JOJDKEH UITH HE CTOJIBKO O COJTHEYHOU dHEP-
UM WIN CEIHCKOM XO3SIMCTBE, CKOJIBKO O TOM, KakK 9TH JBa acleKTa MOTYT pa-
6ortate BMecTe. [lo ero MHEHHIO, 9TO MOXKET OBITh COTPYIHUYECTBO, & HE KOH-
¢bmukT. Pabora CTHma ¢ COTHEUYHBIMH TTAHESIMHA HAadajaach, KOTIa OH TMIPHCOSTH-
HUICS K jabopatopuu DHTOHM KeHmamma, morieHTa MHYMTaHCKOTO ToCyaap-
CTBEHHOTO YHHBEPCHUTETA, KOTOPBIA TAaKXKE€ CTajl COaBTOPOM cTaThu. KeHmarmt
3ameTui, kak Ctua ucnonwszyetr Google Earth Engine — oOlenocTynHyto 0a3y
JAHHBIX CITYTHUKOBBIX CHUMKOB M MHCTPYMEHT OOJIaYHBIX BBIYUCICHHIN. OnuH

" Mcrounnk: Should farm fields be used for crops or solar? Or both /
https://www.sciencedaily.com/releases/2025/04/250421162610.htm OmnybnukoBano 22.04.2025



50

U3 clydalHbIX npeniioxeHudt Ctuaa monpoOoBaTh OMPENEIUTh MECTOMOIOXKE-
HUE COJTHEYHBIX MaHeliey Ha JlanamadTe npuBiekio BuuManue Kennamna.

Ctun cocpenoroumsi cBo€ BHHUMaHue Ha KanudopHuu, 0ObSICHUB, YTO B
ATOM ILITATE PACHOJI0KEHBl OJTHU U3 CaMbIX LIEHHBIX U MPOJYKTUBHBIX CEIbCKO-
xo3siicTBeHHbIX 3eMenb B CIIIA, u yto Kanudopuus takxke sBIsieTCS TUAECPOM
B MPOU3BOJICTBE U YCTAHOBKE COJTHEYHBIX MTAHEIEH.

C yBenmnueHueM 3KCTPEMANIBHBIX MOTOAHBIX YCIOBHM, YIPOXKAIOIIKUX MPO-
JIOBOJILCTBEHHBIM, SJHEPIr€TUYECKUM U BOJHBIM peCypcam, MOSBUINCH HOBBIE HC-
TOYHUKH SHEPrUH, TaKU€ KaK COJHEYHas, KOTOPbIe CIOCOOCTBYIOT CHIXKECHUIO
BBIOPOCOB YTJIEKUCIIOr0 raza. byM collHeUHOW 3HEPreTUKU BbhI3BAJI OMACEHUS 110
MOBOAY BO3MOKHOTO COKPAILIEHHS] MPOU3BOACTBA MPOJOBOILCTBUS, OCOOCHHO
Ha (oHE pocTa HAceNeHUs M YBEIUYECHUS MNOTPeOJICHHs, UYTO YyBEIUYUBAET
Harpy3Ky Ha CeJIbCKOE XO35IUCTBO.

B cBsi3u ¢ 3TUMU TPOTHUBOPEUYMBHIMU MHTEPECAMH HEKOTOpHIE (epMephl
HayaJld IPUMEHATHh TaK HAa3bIBAEMBIA METOJl pa3MEIIeHUs. DTOT MOAXO0 Ipea-
MOJaracT UEJICHANIPABICHHOE YCTAHOBIICHUE COJHEYHBIX MAaHEJeW pAaoM C
CEIIbCKOXO3MCTBEHHBIMH KYJBTYPaMH, YTO MO3BOJSET MAKCUMU3UPOBATH IPO-
TYKTUBHOCTH JIaHAagTa.

Ctun xoten y3HaTh, KaK COBMECTHBIE YCTAHOBKHM COJHEYHBIX MaHeen
BIIMAIOT HAa NpUOBUIL (PEPMEPOB U KaK 3TO COOTHOCUTCS C TPAAUIIMOHHBIMU COJI-
HEYHBIMU YCTAHOBKAMHU, MPU KOTOPBIX LIEJIbIE MOJISI MPEBPAIIAIOTCS B COJHEY-
Hble (pepmbl. OH Takke CpaBHUBAJ 3TU JIaHHbIE C (pepmMaMu, e MPOAOIKAIOT
BBIPAIINBATh CEJILCKOXO3MCTBEHHbIE KYJIbTYphl 0€3 HCIOIb30BaHUS COJIHEY-
HBIX MMaHEJIEH.

Ctua OTMETHII, UTO UCCIEA0BATENbCKAS TPYIINA UCIIONIb3YET COATAHCUPO-
BaHHBIN MOJIXOM, YTOOBI HE COCPENOTAYUBATHCS TOJIBKO HAa HETATUBHBIX WIIH TO-
3UTUBHBIX MOMEHTAX, & YYUTHIBATh 00a aCMeKTa BMECTE, UTO MO3BOJISET TIIyOKe
M3Y4HUTh, KaK JIFOJAW WCTONB3YIOT Janamapt. OH m100aBWI, YTO OHU 3aJ1al0TCS
BOIIPOCOM O TOM, YTO 3TO O3HAYAET M KaK Jydllle TUIAHUPOBATh OymyIiee.

['pynma wccnemoBaTeneil UCMOIb30BaNa JaHHBIE O KOJIMYECTBE COITHEY-
HbIX nanesneit B Kanudopuun, kotopsie Ctua omybnukosan B 2022 r. Ha ocHoBe
ATUX JAHHBIX OHU TojacuuTan, 9To 86 000 YemoBek MOIIM ObI IMOJydYaTh MUATA-
HUE ¢ 3eMeJb, KOTOPhIC B HACTOSIIEE BPEMsI 3aHITHI COTHEYHBIMH TAHEISIMH.

3aTeM ucciaeqoBaTENN UCIOIb30BAIH IAHHBIE O CTOUMOCTHU KYJIBTYp, CO-
Opannsie KammdopHuiickuM yHUBEpCUTETOM B J[3BHUCE, TOOBBIC IIEHBI HA CEJb-
ckoxo3siiicTBeHHble KyabTypbl B CIIIA, kamudopHuiickuii coop 3a npaBo Ha BO-
Iy ¥ Ipyrue JaHHbIe, YTOOBI PACCUUTATh PACXOAbl U JTOXOJbI cpeaHero depme-
pa. OHM CMOJEIUPOBAIM MPOU3BOJCTBO COJIHEUHOM SJIEKTPOIHEPIUU Ka)KAOi
YCTaHOBKOM, 4TOOBI OIIEHUTH, KaKyI0 YacTh PAcXo/IOoB (pepMep MOKET KOMIICH-
CHUPOBATH 3a CUET MPOJAXKHU IHEPTUU 00PATHO B CETh.
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Pe3ynbTaThl MOATBEPAWIA UX TUNOTE3Y: (PepMepbl, UCHOIB3YIOIIUE HE-
CKOJIbKO aKpOB 3€MJIM MOJI COJTHEYHbIE MaHeNIu, UMeNd O0Jbly0 (PUMHAHCOBYIO
CTAaOMJIBHOCTH MO CPABHEHHUIO C TEMH, KTO MPUACPKHUBAJICS MOJXO0/Ja «BCE WU
Huyero». OHU TpaTUIIM MEHbIIIE HA YIOOPEHUS, BOJY U CEIbCKOXO3SIIICTBECHHbBIE
MaTepHUaibl, a JOXOA OT MPOJAXKU COJTHEYHOW SHEPIUU KOMIICHCUPOBAJI CHHXKE-
HUE MPOU3BOJICTBA CEIHLCKOXO3SIICTBEHHBIX KYNbTYyp. bonee Toro, Takue dep-
MEpPBI, CKOPEE BCETO, IKOHOMMIIM BOAY, KOMIIEHCUPYSI €€ pacXo sl OPOLIECHUS,
YTO MOKET OBITh MOJIE3HBIM JJIsl PETHOHA, UCIBITHIBAIOIIETO IE€PUIIUT BOJBI.

Ctun oTMETHI, YTO €Ciii OH ObUI OBl (hepMepoM, TO JIBa aKpa COJIHEUHBIX
nasHesnieid obecrieynBaid Obl eMy CTaOWIBHBIN AoxoA B TeueHue roja. [lo ero
CJIOBaM, IIPU TaKOM MOAXOJI€ HE HYKHO O€CIOKOUTHCS O HECTaOUIIBHOCTH YPO-
’asi, 0 TOM, OyZET JIM TOJ] BIAXXHBIM WU 3aCYIUIUBBIM.

B 6ynymem Ctuna HajgeeTcsl pacCliupuTh CBOM MCCIEA0BaHUs, YTOObI U3Y-
YUTh MIPOU3BOJICTBO MPOJYKTOB MUTAHUS U UCIIOIH30BAHUE COJTHEUYHBIX MaHEIeH
Ha Bcell Tepputopun CIIIA. On Takxke padotaet ¢ Kennamiom, 4to0sl uccueno-
BaTh APYrue CrocoObl BO3/IEUCTBUS COJHEUHBIX MAaHEIEH Ha OKPYKAIOIIYIO Cpe-
ay.

Ctun BbIpa3uil HAJIEKIY, YTO €ro UCCIEAOBAHUE CTAHET YaCThIO 00CYX-
neHus, korna (epMepsl OyayT pemaTh, Kak JIydille MCIOJIb30BaTh 3eMII0 0e3
yiepOa i MPOU3BOACTBA POJOBOIBLCTBUSA. OH MOTYEPKHYI, YTO COJTHCUHBIC
[AHEJM MOTYT CTAaTh YaCThIO YCTOMYMBOM MPOAOBOJIBCTBEHHOW CHCTEMBI, €CIIU
UX pa3MelleHne OyJeT IpoayMaHHbIM.

Crun takxe 100aBUJI, YTO €CTh apryMEHTBI B IOJIb3Yy TOrO, YTO TaKOMU
naHAmadT MOXeT ObITh Oojee ycTouuBbIM. [l0 €ero MHEHUI0, 3TO TO3BOJISIET
MOJIy4aTh OOJIBbIIE BBITOJBI JJIs1 OOJBILIETO YHCHA JIFOAEH, YTO, KAK OH CUMTAET,
SABJISICTCS. OYEHDb BAXKHBIM.
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