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OT PEAKOJUIEI'NMH

YBaxkaeMble KOJJIETH U APY3bsi!

Penakims xypHana, cTpeMsch yIOBJIETBOPUTh HYHTATENLCKUNA WHTEpEC, MyONMKyeT Ha CTpaHUIAax
HAIIero U31aHus MaTepHalbl CaMbIX pa3HOOOPa3HBIX KaHPOB: TEOPETHUECKUE M AKCIIEPUMEHTAIBHBIE CTAaThH,
JMCKYCCHH, 0030pbl, I00Mien 1 naMATHbIe JaThl. .. OObEeANHAIOIINM HayaloM JJIs BCEX pa3MeIlaeMbIX padboT
ABJSIETCA Hallla CHEeNHalu3alus — IOYBOBEACHHE, arpoxXuMus, dkonorus. llpencraBnsemslii Bariemy
BHHMAaHUIO OYepeTHON HOMEp JKypHaJa TaKke COPMHPOBaH HA OCHOBE STHUX MPUHIIUIIOB.

W3MeHeHu1o KIMMaTa UCCIIE0BATENN TPAAUIMOHHO YAEIAI0T MHOTO BHUMaHus. 1 mo4uBoBeasl He
ABISIFOTCA MCKIIIOUEHHEM, CBA3bIBas TEMIIEPAaTYpHblE M T'MIPOJOTMUYECKHE PEXHMBI M HEOObIYHBIE
ABJIEHUS] B TOYBaX C M3MEHEHMAMM KIMMAaTHYECKHUX XapaKTePUCTHUK OKpyxkaromed cpensl. OnHa u3
cTaTeil HoMepa MOCBsAIICHA M3MEHEHHUIO TTyOMHBI MPOMEp3aHUs MOYB B 3aBUCHMOCTH OT M3MEHEHHS
KIIMMAaTHYECKUX XapaKTEPUCTHK XOJIOAHOTO MEPUOJIa THAPOJIOTHYECKOTO roJla 3a MOCIECIHNUE ECThASCAT
net (YymOaes u np., 2020).

Taxke B pamMKu HaydHOro MeWHCTpuma mnomagaer v crarbs Haymosoit H.b. ¢ coasropamu,
TIOCBSIIIIEHHAS W3YYEHHIO pPa3HOOOpasusl ToclenoBaTeldbHOCTE TeHOB 16S pPHK wu oueHke
(hyHKIIMOHAJIFHOTO TIOTEHIANa OaKTepHalTbHBIX aHcamOneli pu3ochepsl HEKOTOPHIX HETPAAUIIMOHHBIX IS
CTpaHbl OBOILIEH, BBIPAIIMBAEMBIX B YCJIOBHUSIX 3aIlMIIEHHOTO IpyHTa Ha fore 3amajgHoi Cubupu. ABTOpHI
BBISIBIJIM O4YeHb OoJblIOE OMOpasHOoOpasue OakrepHoOMomMa puzocdepbl B IMOYBOCYOCTpaTe TEIUIULBI, B
TEUEHWE HECKOJNBKUX JECATKOB JeT HaXOMAIIeHCs B OKCIDIyaTallid W Jajdd TOJIpOOHOE OIMCaHHe
TaKCOHOMHYECKOTO Tpoduiisi OakTepruoOMOMa; STH pe3yJbTaThl IPEACTABISIOT HWHTEpEC ISl  BceX
MCCIIeIOBATEIIeH, 3aHUMAIOINXCSI TIOYBEHHBIM MUKPOOHOMOM B 30HE B3aUMOJICHCTBUSI TIOUBBI U PaCTCHHUSL.

O¢ddexTUBHBIE arpOTEXHOJOIMH BKJIIOYAIOT MHOXKECTBO 3TAaloOB, CPeld KOTOPBIX OBICTpOE U
CTOIIPOIEHTHOE MPOpPACTaHHWE CEMSH SBISETCS OJHUM K3 OCHOBOIOJAralolnX MpueMoB. Pasnndnbie
COCAMHEHHS OKa3bIBAIOT CTUMYJHMpPYIOLIee BO3ACHCTBHE Ha CKOPOCTh U 3(PQPEKTHBHOCTH HMPOpacTaHHS
CeMsH, HO OCOOEHHO TIPUBJICKATEIBHON SBIISETCS BO3MOXHOCTb, & B COBPEMEHHBIX pEaTHIX U
HEOOXOAMMOCTh, WCIOJB30BaHMUS IMOOOYHBIX MPOAYKTOB PA3IUYHBIX MPOM3BOJACTB C 3TOH MEJBIO.
[Hostromy cratess O.A. Pycamumoit u II.A. bapcykoBa, omnmuchIBaroIias YCTAaHOBJIEHHOE HMHU
CTUMYJMpYIOIEE BIUSHUE WIETOYHOTO CTOKAa IMPOM3BOJCTBA KalpojakTama Ha IPOpPACTAaHUE CEMSH
MIIEHHLB], TPEACTABIIECT MHTEPEC I YUTATENEH J)KypHAIa.

Pactenust obecrieyMBarOT OCHOBHYIO 4YacTh IPOJOBOJIBLCTBEHHOTO (POHAA YEJIOBEUECTBA U CHIPHE
Uil pa3HoOOpa3HBIX OTpaciieil SKOHOMHMKH. BceBospacraromas moTpeOHOCTH Iepexona Ha
pecypcocOeperaromue TeXHOJOTHH MIPU MUHMMHU3ALMH SKOJOIMYECKHX PUCKOB OOYCIIOBIMBAET IIOUCK
BO300HOBJIIEMBIX HCTOYHHKOB CBHIPhSI M DHEPTHH, MTOTyUYeHHE U UCIIOIH30BAHNE KOTOPHIX YMEHBIIAIO OB
HEraTUBHOE BO3/CWCTBHE Ha OKpyXawollylo cpeny. OIHUM M3 MEpCIeKTUBHBIX IyTe B 3TOM
HaIIPaBICHUH SIBJIICTCS BO3JAEIBIBAHUE M HCIIOJIB30BAHUE JHEPIeTUYECKHX KYJBTYp, XapaKTEpHOMY
MIPEICTABUTENI0 KOTOPBIX — MECKAHTYCY — IOCBSIIEH OMyOJIMKOBAaHHBINA 0030p. UnNTaTEeNh TO3HAKOMUTCS
c Ouojorueil KyJbTyphl, €€ BO3JIEHCTBUEM Ha TIIOYBY arpoleHO03a, IOJy4aeMOi pacTUTEIbHOM
MPOAYKIHEH 1 CIoco0aMHt €€ UCTIONb30BaHHU.

be3 My3eeB CIIOKHO HpEACTaBUTH Pa3BUTHE OOILIECTBA B LIEJIOM M HayKd B dacTHOCTH. Mysen,
JUTATETPHOE BpPEeMs HAKAIUTUBAIONINE OOBEKTHI M3yUEHUS, SBISIIOTCS OECIEHHBIM MCTOYHHKOM IIEJIEBOM,
BBIBEPEHHOW, CTPYKTYPHUPOBAaHHOH, MMOJAHHON B JOCTYNMHOH (Gopme MH(OpManuu U, YTO HEMAJIOBAXKHO,
MEePBUYHO MPEIMETHOM, W Jiniib BTOpU4HO BUpTyasbHOWU. CrtaThs H.A. CoxosioBoii mocpsieHa 20-
JeTHeMy [oOmiero mouBeHHoro myses Muctutyra mouBoBenenus u arpoxumun CO PAH, urparomero
B)XKHYIO POJIb B OCYIIIECTBJICHUH CBS3M MEKAY aKaJeMUIeCKOi HayKoil 1 00pa3oBaHUEM.

Hoporue uurarenu! Penakuus HazmeeTcsi, YTO 3HAKOMCTBO C OYEpEIHBIM HOMEPOM >KypHaia
«ITouBBI M OKpyXKarommas cpeja» OyJeT UIid Bac MHTEPECHBIM M MOJIE3HBIM. PaccunThIBaeM, 4TO MHOTHE
13 BaC CaMHM 3aXOTST CTaTh aBTOPAMHU KYPHAIBHBIX TyOJIHKALW{, U MIPEICTAaBAT CBOU PaOOTHI — XOPOIINe
u pasHble. Beerga Oynem pazpl HaleMy pa3HOIIAHOBOMY COTPYAHUYECTBY.

Peoaxyus scypnana
I.A. Taspmiios, H.b.Haymoga, T.B. Heuaesa, B.H. SIkumenko
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CTUMY.JISIIUAA TPOPACTAHUS CEMSIH CMECBIO HATPUEBBIX COJIEM
MOHO- 1 JMKAPBOHOBBIX KHCJIOT
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Ilenv uccnedosanusn: usyuums 603MONICHOCMb UCHOIB306ANUA CMECU HAMPUESHIX CONlel MOHO- U
OUKAPOOHOBLIX KUCIOM 6 Kayecmee CUMYIsimopa pocma pacmeHuti npu npeonocesHou obpabomxe cemsn
APOBOL NULEeHUYbL.

Mecmo u epemsa npoeedenus. 3anaonas Cubups, 2016 .

Memoodonozun. Oyenka 3¢hpexmusHocmu 6030€licmeust WeiouH020 CMOKA NPOU3B00CMEd KAnpoiaKmama
(LLICIIK) na npopacmanue cemsn sipogotl nuleHuybl 8 cepuu 08yX UHKYOAYUOHHBIX ONnbimos @ meyerue 3 u 8
Onell u nabopamoproco onvima (Ha ceemy) 6 meuenue 11 Ouell npu npednocesHou o0b6pabomke cemsH
paznuunvimu 0ozamu L[CIIK 6 ouanazone om 0 0o 90 1/m cemsn.

OcHnosgnbte pesynsmamol. B cepuu onvimog ycmaunosneno, umo LCIIK, npeocmaensrowuii u3 cebs cmeco
HAMpuesuix coaeti KapOOHOBLIX KUCTIOM, MOdicem Oblmb UCHONIb306AH 6 Kayecmee CMUMyIamopa pocma
pacmenutl 0 npeonocesHol 0opabomxu ceMsan Apoeoll nuteHuysl. [Ipunyunuanrsroe sHaveHue umeem 003d
LCIIK, npedenvrotl eenuyunot komopou ciedyem cuumams 30 n/m ceman. Haubonee swipasicennoe
noaodxcumenvHoe gosodelicmeue cmumyiamopa pocma noayieno npu 0osze 20 n/m. Taxas oosa LCIIK
CnOCOOCMBOBANA YBENUUEHUIO MACCHL 3APOObILLESHIX KOPHell U aucmbes coomeemcmeenno Ha 35 u 30% no
CPABHEHUIO ¢ KOHMPOAEM Npu NPOPAWUBAHUU CeMAH Ha ceemy 8 meueHue 11 cymox. Bcexodcecmv ceman u
00115 NPOPOCMKO8 C TUCMbAMU OTUHOU > 3 cM ObLIU makdce Makcumanvhvimu npu smoti oosze LI[CIIK.

3axnrouenue. Jnn cmumynrsyuu npopacmanus apogot nueHuysl pekomendyemces ucnoavzoganue L[CITK
npu npeonocesHol obpabomke cemsn 6 003e 20 i/m.

Knwuesvie cnosa: cmumynsimop pocma pacmeHuit; Hampueesvle cou K'ap6OHOGblx Kuciaom, We]lOllHOZZ CMmoK
npous‘@odcmea Kanpojaakmama, npopacmanue CemMAn, npopocmkKu, Apoeasi nuleHuya

Humuposanue: Pycanumosa O.A., bapcykos I1.A. Cmumynsiyus npopacmanus CeMsan cCMecblo HAMpUesvlx coeli
MoOHO-u  Ouxapbonoswix kuciom // Iloussl u oxpyscaiowas cpeda. 2020. Tom 3. Ne 3. ell9. doi:
10.31251/pos.v3i3.119

BBEJIEHUE

[TonroToBKa ceMsH K TIOCEBY SBISIETCS HE TOJIBKO BaKHBIM 3JIEMEHTOM TEXHOJIOTHH BO3JIEIIBIBAHUS
3€pHOBBIX, HO U OJHUM K3 HauOoJee IeIeCOO00Pa3HbIX U SKOHOMUYECKH BBITOJHBIX MEPOIPHITHN IO
MOBBIIICHUIO ypoxkaiHOCTH. CyIIeCTBYeT MHOXKECTBO PEKOMEHAANWN JUIS MPEANOCEBHON MOATOTOBKU
CeMSH W METOJOB CTHMYJSIWKA WX TPOPACTaHHs, Ppa3IHYAIONINXCS CIOCO0aMU  BO3IEHCTBUS:
TeMIiepaTypa (Kak HarpeBaHHe, TaK U OXJIaXKIICHUE), BIAKHOCTD (IIMKJIBI 3aMaYUBAHUS U BBICYIITUBAHUA),
3NEKTPOPU3UYCCKHE  BO3ACHCTBUSA,  OOpabOTKM  Ja3epHbIM  Jy4OM,  MArHUTHBIM  TIOJIEM,
YIBTPaQUONETOBBIMUA JIY4aMH, Pa3HOOOPa3HBIMH XWMHUYECKMMHU TIperaparaMd HEOPTaHWYeCKOW U
opraamdeckoit mpuponsl (Kykymkuna, 2000; Komecora, 2003; Afzal et al., 2012; Shah et al., 2017; [llo6a
u ap., 2019; Mohamed et al., 2019). Urto kacaercs (U3MYECKUX BO3JCHCTBHIA, TO JaHHbBIC
MIPOU3BO/ICTBEHHBIX HCIBITAHUN CBUACTEILCTBYIOT, YTO HH OJWH M3 alpoOOHpPOBAHHBIX (HUINIECKHX
METOJIOB HE OTpaBmaj ceOs W He HaIleNl MUpoKoro mpuMmeHeHUs B mpaktuke (Kykymkwmaa, 2000). B
HACTOAIIEe BpeMs Oojiee TMEPCHCKTUBHBIM IMPHEMOM IIOBBIIICHUS BCXOXXECTH CEMSH CUYMTACTCS
MIPUMEHEHUE CTUMYJIIATOPOB (PETyINIATOPOB) POCTA PACTCHHUI — OPTaHUYECKUX COSAMHEHUH, BHI3BIBAIOIINX
yCHJIEHHE DPOCTa M Pa3BUTHA PACTEHHI, KOTOpPBIE MOTYT OBITh KaK MPUPOJHOTO TPOUCXOXKICHUS
(buTOrOpMOHBI), TaK M HCKYCCTBEHHO CHHTE3MpPOBaHHbIMH. OJHAKO JalleKO HE BCE CTUMYJSTOPHI
o0ecrieunBalOT CTaOWIBHBIA 3PPEKT B MHTCHCU(UKAIMU CTAPTOBBIX PEAKIMA BO BpEeMs IMPOpacTaHUs
cemsH (JIrobapckas, 1983; Kykymxuna, 2000; Cropoxenko, 2001; KommsikoBa, 2002). O630p
9KCIIEPUMEHTANBHBIX JAHHBIX PA3JIMYHBIX aBTOPOB IIOKa3all, YTO B OOJBIIMHCTBE OIBITOB OTMEYAETCS
MOJIOKUTEIILHOE BIIMSHUE HAa DHEPTUIO MPOPACTAHUS U BCXOXKECTh BELISCTB C INEIOYHBIMH CBOWCTBAMHU
(Kyxymkuna, 2000).

B 1997 rony B.B. Ky3HenoBoi#i ¢ coaBTopamMu Oblia MPeaIoKeHa BO3MOKHOCTH MCTIOIB30BAHMS
IIEJTIOYHOr0 cTOKa mpousBojcTBa Kamponakrama (LL[CIIK) B kadecTBe perymaropa pocTa pacTeHUH
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(KysnenoBa u ap., 1997). LICIIK sBusercss 0TXOAOM NpPOM3BOACTBA KallpoJakTamMa M MpPEeACTaBIIsET
c000# BOIHBIN pacTBOP HATPUEBBIX COJIEH MOOOYHBIX MPOIYKTOB BO3AYLIHOTO OKHCIICHHUS LIMKJIOTEKCAHA.
Conepxxanne B LLICIIK HaTpueBBIX coneil AMKapOOHOBBIX KUCIIOT (SHTAPHOM, TIIyTapOBOM, aIUITHHOBOH )
cocraBisieT 7—12%, a HaTpUEBBIX COJE MOHOKapOOHOBBIX KHCIOT — 6—20%. [1o yTBepkIeHII0 aBTOPOB
(Ky3nenoBa u ap., 1997), nukapOOHOBBIE KHCIOTHI B COCTaBE CMECH HATPUEBBIX COJIEH KapOOHOBBIX
KHCJIOT YBEJIMYMBAIOT IIOABMXKHOCTH 3JEMEHTOB MHHEPAJIbHOTO MNUTaHUSA yHOOpeHui, oO0ierdarT
MOCTYIJIEHHE MX B PAacTeHHs W3 MOYBHI, a TaKXe CIIOCOOCTBYIOT IMOBBIIICHHIO DHEPTUU IMPOPACTAHUS
CeMSH M (HU3HOJOTMUYECKOW AaKTHBHOCTH PACTEHHWH, YTO B pe3yjibTaTe NPUBOJUT K YBETUUEHHIO
YPO’KallHOCTH  CENbCKOXO3SMCTBEHHBIX KYyJbTYp, VYJYYIIEHHIO MX KadecTBa, YCTOHUMBOCTH K
3aboneBanusaM (Kysnaerosa u ap., 1997). Omnako npyrux myonukaruii o Boznericteun IIICITK Ha poct u
pa3BUTHE pacTEHHii B HaydyHOW JHTepaType HaMH HE OOHApyKeHO. YUYWTBIBas, 4YTO OOJBIIMHCTBO
CTUMYJISITOPOB POCTa HMEIOT JOBOJBHO BBICOKYIO CTOMMOCTb, CYILIECTBEHHO CICP)KMBAIOIIYI0 HX
npumenenne, a II[CIIK sBisercs oTX0I0M NPOU3BOJCTBA KalpojakTamMa H, CIEI0BATENIBHO, JOIKCH
UMETh HHU3KYyIO LieHy, uccienoBanue npumeHenus IILICIIK B kauecTBe cTUMyIsITOpa pocTa pacTeHUI
MPEJCTABIIAET NPAKTUIECKUI HHTEpeC.

Llenp ucciaenoBaHUs: W3yYUTh BO3MOYKHOCTH HCIIOJIB30BaHMS CMECH HATPHUEBBIX COJIEHl MOHO- U
JUKapOOHOBBIX KHCJIOT B Ka4eCTBE CTHUMYJISITOPA POCTa PAaCTEHUH MpPU MPeanoceBHONH oOpaboTke ceMsiH
SPOBOM MIIEHUIIBI.

MATEPHAJIbI U METOABI UCCJIEJJOBAHUA

OKCIepUMEHTATbHBIE  Pa0OTBl  BKIIOYAIHM TIPOBEIACHUE TPeX JIAa0OpaTOPHBIX OIBITOB  C
MpOpaIIMBacMBIMI CEMEHAMH sipoBOil mmieHunbl copta Hosocubupckas 31. B coorBerctBuu ¢ I'OCT
12038-84 (2011), cemMeHa MuIeHUIBI OBUTH MPEIBAPUTENHFHO NPOrPETH B CYLIIHILHOM IIKaQy B TeUEHHE 5
cyTok npu temmeparype 40 °C s CHATHS COCTOSHMS MOKOS. DKCIIO3MIMS CEMSH HATPHEBBIMU COJISIMH
TUKapOOHOBBIX KMCJIOT BO BCEX OMBITaX MPOBOIMIACH B TEUEHHE 6 YacOB.

JlaGopaTopHBIil ONBIT MO OMpPECICHUIO YHEPTUU MPOpacTaHusl (OMBIT A) MPOBOAMIM B YaIlKax
IMeTpu (B KaXIyIo YaIKy momernanm 1mo 20 ceMsH) B TEPMOCTATe B TEMHOTE npH Temmneparype 20+2 °C u
MOJIICPKAHUH TTOCTOSTHHON BiakHOCTH. llepmon wHKyOammm cocTaBWs 3 CYTOK, YTO COOTBETCTBYET
ONpECICHUIO JHEpPruM mpopactanus cemsiH sipoBor mmenunsl (FOCT 12038-84, 2011). Jus
MIPEINOCEeBHON 00pabOTKU ceMsH B ombITe 0bUI0 BeIOpaHo math o3 LICIIK: 1,3, 10,30 mu 90 nma 1l T
cemsH. OOpabotrky cemsH pactBopoMm IICIIK mpoBommimu B CTEKISIHHBIX OFOKCax, 3aMaduWBas H
nepememmBast 20 cemsH c¢ 0,25 wmn BogHoro pactBopa IUCIIK pa3nuuHbIX KOHIIEHTpALUWH,
COOTBETCTBYIOLINX BBILIEIPUBEACHHBIM A03aM. [IoBTOpHOCTE ombITa (T.. KonudecTBO damek [letpu c
cemeHamu, oOpaboranHeiMu onuHakoBou go3oi IIICIIK) — 5-kpatHas. Yepe3 Tpoe cyTOK WHKyOanuu
MOJICYUTHIBAIA KOJIMYECTBO MPOPOCIINX CEMsH, KOJIMYECTBO 3apOJBIIIEBBIX KOPHEH, NX MaKCUMAIbHYIO
JUIMHY W JUIMHY KOJIEONTHIS (POCTKA).

JlaGopaTopHBIH OMBIT MO ONpPENENICHHUI0 BCXOXeCTH ceMsiH (omblT B) ornmuancs oT ombita A
YCIIOBUSIMH TIPOBEICHHS: IJIS TPEANIOCEBHONW OOpaOOTKH CeMSIH 3[eCh MPHUMEHSIIH CIEAYIOIINe 03B
HICIIK: 0 (kouTpoib); 2,5; 5; 10 u 20 1 Ha 1 T cemsiH, a TEPUOJ UHKYOAIUHU COCTaBHJI 8 CYTOK, YTO
MPAKTHYECKH COOTBETCTBOBAIO CTAaHAAPTHOMY OIPEIEIICHUI0 BCXO0XKECTH CEMSH SPOBOH IIICHUIIBI.
Uepes 8 CyTOK HMHKYOAaIM MOJCYHUTHIBAIIM KOJHUYECTBO BCEX MPOPOCHINX CEMSAH, KOJUYECTBO U
MaKCHMAaJbHYIO JUIMHY 3apOBIIIEBBIX KOpPHEH, IIMHY pPOCTKA, a TakXe OIpeNesuld CHIPYI0 Maccy
KOpHEH 1 pOCTKOB (OTAEIBHO) HA aHATUTHYECKHUX Becax.

Tperuit maboparopHslii onbIT (onbIT C) MPOBOAWIIN Ha CBETY, MPOpAIINBas cEMeHa B PYJIOHAX W3
(GubTpoBaNbHOM OyMard, MOMEIIEHHBIX B KPUCTAIIM3ATOPHI ¢ AUCTHIUIMPOBAHHOM BOAOH, HA CBETY NPU
temneparype ot 13 mo 20 °C B Teuenme 11 cyrok. Joser HICIIK mns 06paGoTKM CceMsH ObUIH
cnenyromue: 0 (koHTponb); 2,5; 10; 20 u 50 m Ha 1 T cemsan. Kaxnpni pymon comepxkan 20 cemsH
nmreHuIl. [IoBTOpHOCTE ombITa (T.€. KOJIMYECTBO PYJIOHOB C CEMEHaMH, 00pabOTaHHBIMH OJMHAKOBOM
nmo3oit LLICIIK) — 5-xpatnas. Yepes 11 cyTok mpopammBaHUsS CEMsIH IMMOACYUTHIBAIH KOJIMYECTBO BCEX
NPOPOCHIMX CEMSH (BKJIIOYas CeMEHa C 3apOABbIILEBBIMH KOPHAMH, HO 0O€3 TEepPBHUYHBIX JHCTOYKOB),
KOJIMYECTBO TPOPOCIHINX CeMSH (T.e. C JUCTOYKAMH), KOJMYECTBO MPOPOCIINX CEMSH C JINCTOYKAMH,
MaKCHUMaJbHas JJIMHA KOTOpble Obljla paBHA WJIM MpeBbIIIana 3 ¢M, KOJIUYECTBO 3apObIIIEBbIX KOPHEH,
MaKCHUMaJbHYIO JUIMHY KOpPHEH (Ha OIHO pacTeHHe), MAaKCUMaJbHYIO UIMHY POCTKOB / JIMCTOYKOB (Ha
OIHO pacTEHHUE), a TaKXKe ONpeAesUId Ha aHAIMTHYECKUX Becax CHIPYK) MacCy KOpPHEH MpOpOCIINX
ceMsH (T.e. CeMsH C JINCTOYKaMH), CHIPYI0 Maccy KOpHEH y CeMsH C JIMCTOYKAMHU UIMHOHN > 3 cM, CHIPYIO
Maccy BCeX JMCTOYKOB U CHIPYIO Maccy JIMCTOYKOB, IJIMHA KOTOPBIX > 3 CM.
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Cratuctiueckas oO6paboTka AaHHBIX (BapWAllMOHHBIM W JWUCIIEPCHOHHBIA aHaIHM3) BBHINOJHEHA C
nomouipto makera mnporpaMmMm SNEDECOR V5.6 (Copoxun, 2004). JucnepCHOHHBIM aHanu3
(cranmaptHBIN a”Hanu3 o durepy) BBHIIOIHEH NPH MOJHON PaHAOMH3ALNY, aHAIN3 PA3JINYNS CPEAHUX —
no kpureputo CrhioficHTa. Pe3ynbTaThl IWUCIEPCHOHHOTO aHann3a (MPUBOAMMBIE B TaOIHIaX),
MPeJCTaBICHBI B BUJC JIATHHCKUX OYKB, CIEAYIOLIMX 33 YUCIOM — CPEIHHM 3HAUYCHHEM TOTO MM WHOTO
nokasarens. B ciydae, eciu 3a 3HaUEHUSIMU CIEIYIOT OJMHAKOBBIE OYKBbI, TO 3TH 3HAUYEHHsI 1OCTOBEPHO
HE Pa3iMyaroTcs, a eCld pasHble OYKBBL, TO Pa3iMuMs MEXKAY 3HAYCHUSMH TPEBHINAIOT HAMMEHBIIYIO
CYUIECTBEHHYIO pasHuLy Ipu ypoBHe 3HauumMoctd 0.05 (moBeputenbHOU BeposTHOCTH 95%).
BapuanuoHHbslil aHaIM3 BKIIIOYAN ONpEAEICHUE CTaHAAPTHOW OIIMOKM cpelHed apudMeTHuecKor (Miu
OIMMOKH PENPE3CHTATUBHOCTH) U KO3 (HUIIMECHTA BapHaITHH.

[lepBbie maHHBIE IO TEPEUYHCICHHBIM BBIIIE OIBITAM OBUIM OIMYOJNWKOBaHBI B MaTepHaiax
koH(pepeniun (PycammmoBa u np., 2017). B HacTosmield cratke STH pe3yJbTaThl MPEICTABICHBI B
nepepadOTaHHOM U PacIIMPEHHOM BUJIE.

PE3VJIbTATBI UCCIIEJOBAHUMA N UX OBCYXIAEHUE

[IpoBenenue 1a60paToOpHOTo OMBITA A, ATUBIIETOCS 3 CYTOK, MO3BOJIMIIO YCTAHOBUTD, YTO SHEPIHUs
MIPOPACTaHUs CeMSH spoBoi muieHus! coctasuia 100% npu npeanoceBHoit odpadotke cemsH LLICIIK B
no3ax ot 1 mo 30 s/t cemsH u 90% — npu go3e 90 n/t. Jlo3el 1-3 JI/T ceMsH OKa3ajiud OJUHAKOBOE
BO3ACUCTBHE Ha JJIMHY 3apOJBILIEBBIX KOPHEW 1 POCTKOB (pHc. 1).
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Pucynok 1. Bmusaue no3 LLCIIK Ha muHy 3apoasimeBbix kopHeit (cM) [1] u poctkoB (cm) [2]
MPOPOCIINX CEMSH SIPOBOW MIIEHUIBI M Kod(h(UIMeHT Bapuanuu [3] 3THX Mmokasarenei (cpemaHee ais
KOpHEH B pOCTKOB) uepe3 3 CYyTOK MHKyOaruw, 1a00paTOPHBIA OIBIT A.

MakcuManbHas AJMHA KaK 3apOAbIILIEBBIX KOPHEH, TaKk W KoneonTuis nmonydyena mnpu poze HICIIK
10 71 /T cemsn. Ilpu 3T0i n103e AnMHA KOpHEH Obla goctoBepHO Oombiie — HAa 18%, a pocTkoB — Ha 24%
1o cpaBHeHHIo ¢ go3o0i 1 /1. [loBeimenue 1036l A0 30 1/t u ganee g0 90 1/T BBI3BIBANO TOCTOBEPHOE
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CHIDKCHMH JITMHBI Kak KopHei (Ha 63%), Tak u pocTkoB (Ha 47%) no cpaBHeHHIO ¢ 1030# 10 1/1 3epna. C
yBemmuenneM no3bl  IIICIIK cymectBeHHO Bo3pacTanm Ko3(GGUIMEHT Bapualuu HaOIr0gaeMbIX
moKaszaTesneii, KOTOpbIi st 103 B nuana3one 1—-10 i/t Osu1 B cpenrem paseHn 17-21%, ans nossr 30 /T —
34%, a mna go3el 90 n/t — 57% (puc. 1), 4TO CBUAETENHCTBYET 00 YBEIMYEHHU YPOBHS
HeonpeaeIeHHOCTH AeiicTBus nosbimeHHbIX 103 [LICIIK Ha npopactanue ceMsH.

B maGoparoprHoMm ombiTe B (8 cyTok HMHKyOamuwu) MMOMydeHO, YTO TPEAIIOCEBHAs 0OpadOTKa CeMsH
IICIIK B auana3zone 103 ot 0 10 20 JI/T ceMsiH SPOBOM MIIICHHUIIBI HE BIIUSICT HA UX BCXOXKECTh, COCTABJIIOILY IO
96-98%. AnanormdHble BbIBOABI 00 orcyTcTBHM AoctoBepHOro BimsiHus LIICIIK Opimy momyueHs! U U1 Bcex
JPYTHX TIOKa3aTeled — JUIsl KOJMYECTBa 3apOJBIIIEBHIX KOPHEH, WX JUIMHBI, JJIMHBI POCTKOB, CBIPOW MAacChI
KOpHeH 1 pocTKoB (Tadi. 1). CiiemyeT OTMETHTE, ITO PETYIATOPHI / CTUMYJISTOPHI pocTa pactennid (CPP) gacto
OKa3bIBAalOT HECYIIECTBEHHOE M HEYCTOMYMBOE BIMSIHUE HA BCXOXKECTh pacTeHWil. Tak, B ONbITax C ABYMs
THOpHIaMU KyKypY3bl 1 BOCBMBIO pasHeiMu CPP B ouH U3 To110B npoBeaeHus uccnenopanuii pusiaust CPP Ha
TI0JIEBYIO BCXOXKECTh BBIIBIICHO HE ObLIO, B Apyroit Tom addekt CPP Ha BcxoxkecTs 0OecIieunBalI OBBITICHUE
e Ha 3-5%, a s OHOTO W3 THOPHIOB B OTIENBHBINA TOJl OBUIO JlaXKe MONTYyYEHO CHWKEHHE IOJICBOH
BCxokecTd Ha 2—5% (BockoOynosa u jip., 2016). Tem He MEeHee HE3aBUCHMO OT BCXOXKECTH B OOJIBIIIMHCTBE
rofioB mpoBeneHus uccinenoBanuii CPP 1Mo3WTHBHO BiHseT Ha POCTOBBIE IPOIIECCHI, YBEIUYUBAS BBICOTY
pacrenuii (Bakynenko, 2004; Copoka, 2012; BockoOyiiosa u jp., 2016).

Taonuua 1
Bmusiaue no3 HICIIK Ha mpopacTanue ceMsiH SpoBO# MIIEHUIIBI (8§ CyTOK HHKyOamun), 1ab0opaTopHbIA
onbIT B.
Joza HICTIK, /T cemsix
Ilokazarens
0 2.5 3 10 20
Cpennee 96 96 98 98 98
Bcexoxects, %

V, % 4.4 2,3 4,6 2,8 2,8
CpenHee KOIUYECTBO 3aPOBILIEBBIX Cpennee 3,2 3,2 3,3 3,2 3,2
KOpHEi, HIT,/paCTeHI/I€$ V, % 59 3,5 6,5 6,4 3,8
Macca” (r) 3apoplieBbIx KopHeit Cpennee 0,49 0,46 0,52 0,49 0,43
MPOPOCIIHX CeMAH™ v, % 18,1 14,9 24.4 23,2 20,5
Macca# (r) POCTKOB IPOPOCIINX Cpe/:[Hee 1,22 1 . 18 1 ,23 1,23 1 ,20
cemsan® vV, % 8,9 8,9 11,3 6,4 9,7

Ilpumeuanue. S MPOPOCUIUX CEMSIH, - CBIPOE BEIIeCTBO, * — B cymMMe ¢ omHo¥ damku Ilerpu (t.e,
20 cemsin), V — koaddupeHT Bapuanmu.

O dextuBHOCTh Bo3aeicTBus pazauyuHbix 03 LLICIIK Ha ¢opMupoBanue KOpHEH U JTUCTHEB HPU
NpOpacTaHUM CeMsH SPOBOM MIIEHUIBI M3y4deHa B JabopaTopHoM ombiTe C, ycIOBUS KOTOPOro OBUIHN
HECKOJIBKO 00Jiee «OKECTKUMM» Ul IPOPACTAIOIIUX CEMSH PAacTEHHi II0 CPaBHEHUIO ¢ onbiTaMu A u B:
IPOpACcTaHUe CEMSIH MPOMCXONIIO Ha CBETY MPHU CMEHE HOYHBIX U JHEBHBIX Temmeparyp ¢ 13-15 °C mo
18-20 °C, coOoTBeTCTBEHHO. B 3TOM OIBITE TOIYYEHO, YTO BCXOKECTh (YUMTBIBAS BCE MPOPOCIINE
ceMeHa) Oputa goctoBepHo Bhimie mpu go3zax I[CIIK 10-20 n/T, a mpu ydeTe MpPOPOCIIMX CEMSH C
nucTesiME — Tipu o3e 20 1/t (puc. 2). Jlons mpopoCTKOB C JIUCThIMU JJIHHOM Ooiee 3 ¢M B CpeaHEM st
no3 HICIIK ot 0 mo 10 a/T Obuia paBHa 61% (tabi. 2). Yeennuenue no3sl [LICIIK mo 20 /T obecnieuniio
JOCTOBEPHOE IOBBILICHUE JONH MPOPOCTKOB C JIUCTBAMHU > 3 cM 10 74%, a manbHeifmee HMOBBILICHUE
T1036I 10 50 7I/T MPUBENO K OYeHb 3HAYUTENFHOMY CHIDKEHHIO 3TOTO MOKa3aTens — 110 39%.
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Pucynok 2. Brnusuue no3 ICIIK na Maccy 3apoaplmeBsix KopHeil [1] u mucteeB [2] sipoBoit
nreHUIs (1/20 mpopacTarmux ceMsH), BCX0XKECTh (%), ¢ y4ETOM TOIBKO MPOPOCTKOB C JUCThAMU [3] U
BCEX MpopocImX ceMsiH [4], uepe3 11 cyTok HHKyOanuu Ha CBETY, J1abopaTopHbIi ombIT C.

KommuectBo 00pa3yeMbIX MpH MPOpacTaHWM 3apOABINIEBBIX KOpPHEW c€i1ado 3aBHCENO OT JIO3bI
IICIIK 1 u3MeHsuIoCh B IIpeneax ot 3,2 a0 3,5 mT,/mpopocTok (Tadm. 2). Jlumb npu go3e S50 /T ceMsH
MOJIy4eHO XOTsI M HeOOJBIIOe, HO JOCTOBEPHOE CHU)KCHHE KOJIMYECTBA OOpa3yeMbIX KOPHEH.
MakcuMmanbHas JUIMHA 3apOJBIIIEBBIX KOpHEH U JIMCThEB SAPOBOM mMmIeHWIBl mociue 11 cyTox
MpOpaITuBaHus Ha CBETy OblIa HamOosblmeld Oe3 BHECEHUs CcTuMyJsaTopa pocra. Bee moser IICIIK,
IIPUMCHSIACMBIC B OIIBITC C, GI)IHI/I IMPAKTUYCCKU OAUHAKOBEI 110 CBOEMY BJIMAHUIO HAa OTU IIOKA3aTCIIN.

Tabnuua 2

Bmmsane mo3 L[CIIK Ha mpopacTadue ceMsiH sIpOBO MIIIEHUITHI Ha CBETY B TeUeHHE 11 CyTOK,

nabopatopHbiid onbIT C.

Jo3a HICTIK, /T cemsH
ITokazarens

0 2,5 10 20 50
Jlo71s IPOPOCTKOB C IUCThAMU >3 cm, | CpeaHee 57 ab 66 b 60 b 74b 39a
% v, % 29,5 19,6 25,7 15,4 24,7
CpenHee KOTUYECTBO 3aPOIBIIIEBBIX cpenHee 3.5b 3.4 ab 3,2ab 3,5b 30a
KOpHeI?'I$, mT./ pacTeHHE V, % 11,6 8,7 12,3 9,1 9.4
JlnuHa 3apO/IBIIEBBIX KOPHEH (CM) cpeaHee 134c¢ 10,6 b 10,6 b 8,6a 10,4 b
JUTSL BCEX MPOPOCIIUX CEMSH V, % 8,0 17,1 13,5 8,4 14,7
II.]_H/IHa HHCTBCB# (CM) JUJIL IPOPOCTKOB cpeaHee 15,3 b 12,9 a 13,5 ab 14,0 ab 14,6 ab
C JIMCTBAMH = 3 CM Vv, % 9,1 12,9 9,6 6,6 14,7

Tpumeuanue. ® — 115 IPOPOCIINX CEMsH, © - MaKCHMAlIbHast [UTHHA KOPHEI/THCTHEB VIS OHOTO MPOPOCTKa, V —
kodpduurent Bapmanmu. CpemHue 3HAYCHHMST H3MEPSIEeMOTo IapaMeTpa IO BapuaHTaM C pa3HBIMH OyKBaMH
JocroBepHO pasmuyarotcs (P <0,05).

Bmustrne o3 HCIIK Obuto Goltee BBIpaKEHO OTHOCHUTEIBHO MAacChl MPOPOCTKOB SIPOBOW TIIICHHUITHI.
Macca kak JIMCTBEB, TaK U 3apOAbIIICBBIX KOpHeﬁ nMmejia TCHACHIHWIO K TOBBIIICHUIO TPU YBCIMYCHUHN 103
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crumyisitopa pocta ot 0 mo 10 /T cemsH u Obuta OCTOBEpHO BbIme mpu jo3e 20 /T (puc. 2). Macca
3apOJIBIIIEBBIX KOPHEH W Macca JIMCTHEB (C OTHOTO PYJIOHa, T.e. 20 MpopacTaroIiX CeMsiH) TIPU 3TOH 103€ ObITH
BBIIIIE COOTBETCTBEHHO Ha 35 1 30% 1o cpaBHeHHIO ¢ KoHTposieM. CymMMapHasi Macca KOpHEH M JIMCTHEB TaKxkKe
noctoBepHO m3MeHsutack mof BnusiaueM LLCIIK, mocturas makcumyma nipu no3ze 20 s/t cemsiH. [Ipu aToii xe
J03¢ CTUMYJISITOpa pocTa HaOIoAaiach HAHOOMbBIIAsl BCXOXKECTh MPH y4YETe KaK BCEX MPOPOCIHIMX CEMSH
(BcxoxkecTb 95%), Tak W MIPOPOCTKOB C JIUCTHIME (BCXOkecTh 93%), a Tarkke MaKkCHMaJbHAs B OIBITE OIS
TIPOPOCTKOB C JIMCThSIMU JUTHHOU > 3 cM (74% vs 57% Ha xouTporne). [Ipu pacuere Macchl KOpHEH WM JIUCTHEB
Ha OIHO Tpopocliee ceMs (C JHMCThSIMH WM TOJNBKO C KOPHSAMHU) DPasiMuMsi MEXIy BapHaHTaMH OIbITa
cHmkanmck. Takum obpazom, pimstaue 103 HLICIIK Ha Maccy KopHEl Wit JIMCThEB B CyMME C OIHOTO PYJIOHA
(comeprkartiero 20 TpopacTaroMX CEMsH) B HECKOJIBKO OOJBINEH CTEMEeHH MPOSBILUIOCH Yepe3 KOIHMUECTBO
B3OIIE/IIMX CEMSH M B HECKOJBKO MEHBIIICH CTENEeHH — Yepe3 W3MEHEHHE HAKOIUICHWs MacChl KOpHEH HIN
JIMCTHEB C OJJHOTO PACTEHHMs. YBEIMUYEHHE JI03bI CTUMYJIATOpa pocTa 10 S0 JI/T CeMsiH OKa3bIBAJIO JIOCTOBEPHO
HEraTHBHOE BO3JEHCTBHE Ha MAcCy KaK JINCThEB, TaK M KOpHeH. CunTaeM, YTO TaKue MOKa3aTelH, Kak Macca
3apOJIBIIIEBLIX KOPHEH WITM Macca JIMCThEB WM UX cyMMa (B pacuere Ha 20 IpOpacTarolvX CeMsiH) SIBISIFOTCS
Oornee MHPOPMATUBHBIMU. DTH MOKA3aTENH JIy4Ille OTPAKAIOT (DU3UOIOTHYECKOE COCTOSHUE PacTeHUH sIpOBOH
TIIIEHUIIHl B FOBEHUITBHOW CTaIMU OHTOTEHE3a, YeM JITIMHA KOPHEH WITH JINCTHEB C OTHOTO IPOPOCTKA.

3AKIIIOYEHUE

[TpoBenenue nabOpaTOpHBIX OMBITOB C CEMEHAMH SPOBOW MIIEHHUIIBI MOKAa3ajo, 4TO ILEJIOYHON
ctok npou3BoacTBa Karnponakrama (LL[CIIK), npencraBnsromuii u3 cedst cMech HATPUEBBIX COJIEH MOHO-
1 JUKapOOHOBBIX KHUCIIOT, MOXET OBITh HCIIOIb30BAH B KAaueCTBE CTHMYJIATOpAa pocTa PAacTeHUil Ipu
npopactanuu cemsH. [IpunnunuansHoe 3HaueHue umeeT mosa I[CIIK. DHeprusi mpopacTaHusi CeMsH
(onpenensiemast mpu 3 CyTKax MHKyOalluu) ocTaeTcsl BRICOKOM mpu mo3ax 10-30 5/t cemsH, a noza 90 i/t
CEeMSH OJIHO3HAYHO OKa3bIBacT MHTHOMpYIOIIee ACHCTBUE Ha mpopactanne ceMsH. OaHako yxke mo3a 30
J/T ceMsIH CHW)KAeT JJIMHY 3apOJIBIIIEBBIX KOpHEH u koneonTwis. [Ipn MHKyOanuu ceMsH B TeueHHeE 8
CYTOK, Takue IOKa3aTelld, KaK BCXOXKECTb CEMSH, JJIMHA KOpHEH W JMCTHEB, Majo H3MEHSAIOTCA B
muanazone o3 HICIIK mo 20 a1 /1. IlpopammBanue cemsH Ha CBeTy B TedeHHe 11 CyTOK mMmokazaio
MaKCHUMAaJIbHOE IIOJIOKUTEIbHOE BO3AEHCTBUE CTUMYJIITOpa pocTa B fo3e 20 JI/T Ha Maccy 3apObIIIEBbIX
KOpHEH M JTUCTheB — OHHM ObLTM BhIe HA 35 W 30% COOTBETCTBEHHO IO CPABHEHHUIO C KOHTPOJIEM.
BexoxecTs ceMsiH M 107151 IPOPOCTKOB C JIMCTHSIMU AJMHOM > 3 cM OBbUIM Takke MaKCHUMaJbHBIMU IPU
atoit no3e LCIIK. Takum oGpa3om, i mpearroceBHON 00pabOTKH CEeMSH SPOBOH MIIEHUIIH B KAYECTBE
CTUMYJISITOpPA POCTa PAaCTeHHUH MOXHO PEKOMEHJO0BATh MCIIOJIb30BAHUE IIEIOYHOTO CTOKA MPOU3BOJICTBA
KampoJyiaktama B 103ax 20 J1/T ceMsH.
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STIMULATION OF SEED GERMINATION WITH A MIXTURE OF SODIUM SALTS OF
MONO- AND DICARBOXYLIC ACIDS

© 2020 O.A. Rusalimova , P.A. Barsukov

Address: Institute of Soil Science and Agrochemistry of the Siberian Branch of the
Russian Academy of Sciences, Novosibirsk, Russia. E-mail: rusalimova@issa-siberia.ru, barsukov@issa-siberia.ru

The aim of research: Study the possibility of using a mixture of sodium salts of mono- and dicarboxylic acids
as a plant growth stimulant for pre-sowing treatment of spring wheat seeds.

Location and time of the study. West Siberia, 2016.

Methodology. Evaluation of the effectiveness of alkaline effluent from caprolactam production (AECP) on
germination of spring wheat seeds in two incubation experiments for 3 and 8 days and a laboratory
experiment (in the light) for 11 days with seed pre-sowing treatment at different doses of AECP ranging from
0 to 90 liters/ton of seed.

Results. In a series of experiments, it was found that AECP, which is a mixture of sodium salts of carboxylic
acids, can be used as a plant growth stimulant for pre-sowing treatment of spring wheat seeds. The dosage of
AECP is of utmost importance, the top limit of the application rate is recommended as 30 liters of AECP per

www.soils-journal.ru 7


https://orcid.org/0000-0002-9802-2595�
https://orcid.org/0000-0001-6554-9721�
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
http://vital.lib.tsu.ru/vital/access/services/Download/vtls:000619389/SOURCE1%20(3/3)
https://orensau.ru/ru/component/docman/doc_download/2480-izvestiya-33
https://orensau.ru/ru/component/docman/doc_download/2480-izvestiya-33
https://doi.org/10.31857/S0869-56524873342-345
http://archive.sciendo.com/INTAG/intag.2012.26.issue-4/v10247-012-0047-1/v10247-012-0047-1.pdf
https://jpp.journals.ekb.eg/article_36267_e2abd59667c3b4518f2073f1c9ce59df.pdf
https://jpp.journals.ekb.eg/article_36267_e2abd59667c3b4518f2073f1c9ce59df.pdf
https://publications.landmarkislamabad.com/publications/dbb08b29574ca10c1411e550610af1a5.pdf
https://publications.landmarkislamabad.com/publications/dbb08b29574ca10c1411e550610af1a5.pdf
https://publications.landmarkislamabad.com/publications/dbb08b29574ca10c1411e550610af1a5.pdf
mailto:rusalimova@issa-siberia.ru
mailto:barsukov@issa-siberia.ru
http://creativecommons.org/licenses/by/4.0/
mailto:rusalimova@issa-siberia.ru
mailto:barsukov@issa-siberia.ru

[TouBsl 1 okpyxaromada cpega 2020 Tom 3 Ne3

a ton of seed. The most pronounced positive effect of the growth stimulant was displayed at the rate of 20 I/t.
This AECP rate contributed to an increase in germinal root and leaf weight by 35% and 30%, respectively,
compared with the control when seeds were germinated in the light for 11 days. Seed germination and the
proportion of seedlings with leaves > 3 cm in length were also maximal at this AECP application rate.

Conclusions. To stimulate the germination of spring wheat, it is recommended to use AECP for pre-sowing
treatment at the rate of 15— 20 liters per ton of seed.

Key words: plant growth stimulant; sodium salts of carboxylic acids; alkaline effluent from caprolactam
production,; seed germination; seedling growth; spring wheat

How to cite: Rusalimova O.A., Barsukov P.A. Stimulation of seed germination with a mixture of sodium salts of
mono- and dicarboxylic acids // The Journal of Soils and Environment. 2020. 3(3). ell9. doi:
10.31251/pos.v3i3.119 (in Russian with an English abstract).
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N3MEHEHUE KIIMMATUYECKUX XAPAKTEPUCTHUK XOJIOAHOI'O IEPUOJA
I'nIPOJIOTMYECKOI'O I'OJA IOT'O-BOCTOKA 3AITIAJHOU CUBUPU U ET'O BJIMSIHUE
HA I''/IYBUHY IIPOMEP3AHUS I1IOYB PETTHOHA
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© 2020 A.C. YymbaeB ~ , A.A. Tanacuenko, I'.®. Musiep, C.B. CosioBbeB

Aopec: ®I'FVH Hucmumym nousogedenus u azpoxumuu CO PAH, npocnexm Axademuka Jlaspenmuesa, 8/2,
2. Hosocubupck, 630090, Poccus. E-mail: chumbaev@issa-siberia.ru

Ilenv uccnedosanusn: onpedeirumv USMEHEHU KIUMAMMUYECKUX XAPAKMEPUCIMUK & XONOOHbll Nepuoo
2UopoaoeUYecKo2o 200a Ha eo-eocmoke 3anaonou Cubupu 3a nocieonue 60 1em u oyenumv ux eiusHue Ha
2YOUHY NPOMEP3aHUsL NOYE PACUICHEHHOU MEPPUMOPUU.

Mecmo u epems nposedenusn. Ilpedcaraupve (8 npederax Hosocubupcroi obracmu). Kiumamuueckue
Oannvie 3a 1961-2020 ze.

Ocnognvle  pesynomamol. IIpogeden  ananusz  Memeonapamempog KumMama HA — Meppumopuu
Hosocubupcroeo Ipedcanaupvs 6 nepuoo ¢ 1961 no 2020 eooa. Ilokazanvl kKnumamuyecKue HOPMblL NO
memnepamype 6030yXd U KOauuecmay ocaokog ons 08yx 30-nemuux nepuooog: 1961-1990 u 1991-2020 ee.
Onpedeneno guusHue U3MeHeHUll KIUMamuyeckux XapaKxmepucmux Ha 21y0uny npomMep3anusi noys.

s yemanosenenus OUHAMUKU COBPEMEHHO20 NOMENIeHUs KIUMAama 6 XONOOHbIU Nepuod Ha Ucciedyemoll
meppumopuu 6blau paccuumansvl Kiumamuyeckue Hopmul (KH) no memnepamype 6o30yxa: 6 nepuood ¢ 1961
0o 1990 2 KH cocmasnana munyc 13,1°C, a 6 nepuoo c 1991 no 2020 . dauHwlii nokasameisb NOBbICUICA 00
munyc 11,8°C. Bvicuumag Kiumamuyeckyio HOpmy Ois 0caOK08, omMmeueHo, umo 3a nocieonue 30 nem
(1991-2020 22.) na uccreoyemoii meppumopuu KH yeenuuunace na 32 mMm no cpasmeHuro ¢ maxosou 6
nepuod ¢ 1961 no 1990 a.

Iybuna npomepsanusi nous 3a 8ecb nepuoo Ucciedosanuti Hocum xonebamenvhviil xapakmep. C 1961 no 1969 ze.
ommeuaemcs yeenuuerue 2nyounvt npomepsanus co 150 0o 197 cm. C 1970 no 1973 ee. ghuxcuposanice
MakcumanvHwle (00 175 cm) u 6nuskue Kk HUM 3HA4YeHus 2youHbl NPOHUKHOGeHus memnepamyp (om 0° C u Hudice),
a nocne 1975 u 00 2020 . evisigniena meHOeHyust Ha yMeHbuleHue (8 cpednem 00 60 cm) MOwHOCHU NPOMEP3AHUA
1048 8 XOJIOOHbIU NEPUOOD 2UOPOTIOSULECKO20 200d.

3aknrouenue. Ananus memeoponocuieckux OaHHbIX nokazvigaem, umo 3a 60-nemuuii nepuoo (1961-2020 zz.)
Ha meppumopuu Hoeocubupckozo [lpedcanaupvbs ommeuaemcs cmaduibHOe NOSbLUEHUE MEMNepamypbl
6030yXa U KOIUYECmBAd OCAOKO8 8 XON0OHbl nepuod udporocuieckoco 2oda. Ilpu ommeueHHbIX
KAUMAIMUYECKUX  USMEHEHUAX NPOUCXO0Um YyMeHbleHue enyOuHvl NpoOMep3aHus Nnoue ¢ pPeKopOHO
MaxcumanvHulx sHavenuti — 197 cm (1968-1969 22.) 0o munumansnvix 20 cm 6 2019-2020 2e.

Kntouesnle cnosa: uzmenenue kmumama, Xon00Hbll Nepuod; CHe2OHAKONIeHUe, NPOMEP3AHUe NOYE;, PACUICHEHHbLE
meppumopuu, 3anaonas Cubupo

Humuposanue: Yymobaes A.C., Tanacuenko A.A., Munnep I'.®., Conogves C.B. Hsmenenue KIumMamuyeckux
Xapaxmepucmux Xoa00H020 nepuooa cUOPoI02ULEecKo20 200a 1020-6ocmoxa 3anaonou Cubupu u e2o érusHue Ha

enybuny npomepzanusi noue peeuora // Ilouevr u oxpyocarowas cpeda. 2020. Tom 3. Ne 3. ell7. doi:
10.31251/pos.v3i3.117

BBEJIEHUE

B mocnennue mecaTHiIETHs MPOUCXOAAT 3HAYHTENbHBIE M3MEHEHHS KIMMaTa, Kak B TII00albHOM
Macmrtabe, Tak W B KOHKpeTHbIX permoHax 3emun. B 2018 romy wna accambnmee OOH
MEKIPaBUTEILCTBEHHAS TPYIIa SKCHEPTOB Mo u3MeHeHuto knumara (MI'OUK) B cBoeM crernuaibHOM
JIOKJIaZie 0cO00 OTMETHJIA, YTO CKOPOCTh M3MEHEHWH KIMMaTa B TIOCIETHHE NEeCSITHIIETHS HE HMEeT
aHAJIOTOB, 10 KpaiiHel Mmepe 3a mociennue Heckoiabko cronetuit (IPCC, 2018). Takxe B 3TOM JTOKIaae
OoTMedaeTcs, 4To, 10 JaHHBIM BceMupHOi MeTeoposioruueckoid opranuzanuu u3 20 mociaeqHux et 18
OTMEYEHBl KaK caMble TEIIble ¢ MOMEHTa BeleHHs Hadama ydera B 1850 romy. CormacHo oreHKam
Pocrunmpomera, Ha Tepputropun Poccum mnoremyieHHe KiMMara MPOUCXOJUT HOpUMEPHO B 2,5 paza
MHTCHCHBHEE, YeM B CpEAHEM MO 3eMHOMY IIapy: CKOPOCTb COBPEMEHHOTO pOCTa TJI00aIbHOM
TEMIEPaTyphl, BEI3BAHHOTO B OCHOBHOM YBEJIHMUYEHUEM KOHIIEHTPAIMH ITaPHUKOBEIX T'a30B B aTMocdepe,
COCTaBMIJIA 3a Tocieanue copok et okono 0,17 °C 3a 10 mer. Temmeparypa Ha Tepputopuu Poccum
pacret 3HaunTenbHO ObIcTpee — 0,45° C 3a 10 net ([Joxman o kmuMaTHYeCKUX pUCKax..., 2017).
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W3MeHeHus KnuMaTa ¥ BhI3BaHHBIE 3THUM MOCTIEICTBHA BEChbMa HEOJHOPOIHBI B IPOCTPAHCTBE U 110
Ce30HaM; BeJMKa TaKXXe MEXI0oA0Bas M3MEHYMBOCTh KJIMMATHYECKUX XapakTepHcTHK. [loaTomy wacto
TPYAHO OJHO3HAYHO OLICHUTH, HACKOJBKO M B KaKyl0 CTOPOHY MEHSIOTCS KIMMAaTHYECKHE IOKa3aTelH.
CHEXHBI TOKPOB MOXKET CUHTATHCS KOMIUICKCHBIM HMHIMKATOPOM H3MEHEHHH KJIMMaTa XOJIOJHOTO
CEe30Ha, OTPAKAIOMIUM KOJIeOaHUsl TeMIepaTypbl, 0CaaKoB, 4acTOThl orreneneid u ap. (maxun, 2010).
Tpennel W3MEHEHHMH Kak KJIMMara B LIEJIOM, TaK U OTHEIbHBIX €r0 COCTAaBIIIOIIMX, 3a IOCIEIHHUE
JECSITUIIETHSI IPEICTABIICHBI B psiZie paboT, UCCIEAYIOMNX KoJeOaHus XapaKTepUCTHK CHEKHOTO ITOKPOBa
BO BpeMeHH H mpoctpaHcTBe (Kpenke u np., 2012; [TonmoBa u np., 2015; Mankin, Diffenbaugh, 2015;
Schuur et al., 2015; TurkoBa, Bunorpamosa, 2017). B atux u qpyrux uccieoBaHUSIX OTMEYAETCs, U4TO
NPUYMHONW yMEHBIIEHHs IUIOLIaJN CHEXHOIO IOKPOBa BMECTE C POCTOM CHEr03alacoB B LIEJIOM I
CesepHoii EBpasuu ciy’XuT yBelIWdeHHE CpeHEN 3a XOJOIHBIA Mepro]] TeMIepaTypsl Bo3ayxa. Hapsaay
C TOBBIIIEHHEM TEMIIEPAaTypbl BO3AyXa W YBEJIMYCHHUEM YacTOThl AKCTPEMAaIbHBIX SIBJICHMH,
KJIMMAaTHYECKHE W3MEHEHUS BBI3BIBAIOT POCT YHUCIA OTTENENeH, KOJINYeCTBAa >KUAKHUX OCAIKOB M HX
WHTEHCHBHOCTH B XOJIOJHBIN Neprol Tuaposiorndeckoro roaa (Semenov, Bengtsson, 2002; Westermann
et al, 2011). ITogoOHBIE sBICHUS MOTYT yXYIIIATh YCIOBHS BBIXOJIAXKHBAHHS CE30HHO-TIPOMEP3AIOIINX
HOYB U JIETpajallii0 MHOTOJIETHE-MEP3JIbIX MOPOJ U HAaXOAALIMXCS Ha HUX mouB. IlepBas peakuus Ha
OTTENeNb — IMOBBIIICHHE TEMIIepaTypbl CHEXHOTO TOKpOBa M €ro BO3MOXHOe TasHue. [lockonbky
CHEKHBII MOKPOB MPEICTABISET IPOMEKYTOYHOE 3BEHO BO B3aUMOJICHCTBIH MTPU3EMHOT0 aTMOC(EpHOTro
BO3/yXa M TPYHTa, €ro JaJbHeWllee M3MEHEHHE BO MHOTOM OIIPEIeNsieT TEPMHUUYECKOE COCTOSHHE
nosepxHocTH mouB (IlImakun u np., 2013; Cocnosckuit, Ocoxu, 2019).

OneHKa MHOTOJETHUX KOJIEOaHUH TeMmmeparypbl BO3JyXa, CHEKHOTO TOKPOBA U TIOYBEHHO-
KIMMAaTHYECKUX XapaKTEPUCTUK BaKHA HE TOJBKO JJIsl AMATHOCTUKU U3MEHEHUS KJIMMaTa PErHOHa, HO U
JUTSL pEeUIeHnsT MHOTHX MPAKTUYEeCKUX 3a/1ad, CBS3aHHBIX C CEIBCKUM XO3SHCTBOM, TPAHCIOPTOM H T.J.
CHer, TOMHMO TOTO, 4TO MPEJOXPAHSET MIOYBY OT BHIXOJXKUBAHHA U PE3KUX TEMIIEPaTypHBIX KOIeOaHui
B 3MMHEE BPEMsi, CIIy)KUT €lle U OJHHUM M3 OCHOBHBIX MCTOYHHKOB BJarW B MOYBE B MPEIAINOCEBHON M
noceBHO# nepuoasl (Maxkcioros, 2012). OnpezneneHie CHEro3amnacoB K Hadajdy BECEHHETO CHETOTasHUS
HEOOXOAMMO JIJIsl IPOTHO30B BECEHHETO ITOJIOBO/IBS, HABOAHEHUH M HOPM BECEHHETO CTOKA.

Llens nanHO# pa®oOTBI — ONpEAETUTh M3MEHEHHs KIMMAaTHUYECKUX XapaKTEePUCTHK B XOJIOAHBIN
HEepUoJ THAPOIOTUIECKOr0 rojla Ha 1oro-Bocroke 3amaguoii Cubupu 3a nocnensue 60 JeT U OLEHUTH UX
BIIMSIHHE HA TITyOHHY TPOMEp3aHus IIOYB TEPPUTOPHIl C BEICOKOM CTENEHBIO PaCWICHEHMS.

MATEPHAJIbI U METObI UCCJIEJJOBAHU A

Uccnenoanus mnpoBoauinuch B npexaenax IIpenantailckod J1€COCTENHOM IMPOBHHLMM —Ha
tepputopun HoBocubupckoro Ilpencamaupbs (puc. 1) ¢ yMepeHHO KOHTHHEHTAIBHBIM KJIMMAaTOM W
CE30HHO-TIPOMEP3AIOUIMMH MOYBaMU. OTO YacTh TEPPUTOPHHM Ha IOTO-BOCTOKe 3amagHo-CHOMpCKOi
PaBHUHBI, PACIONIOKEHHOW B NpaBoOepexHOW uyacTh OacceiiHa p. OOb W TrpaHHMUalield Ha BOCTOKE C
Kysnenkoi koTioBuHON U bue-UyMbIICKOH BO3BBIIIEHHOCTBIO, HAa ceBepe OoHa orpaHndeHa KosbiBaHb-
ToMCKO# BO3BBINICHHOCTHIO, a Ha fore — ponuHon p. 066 (Opios, 1983).

[Ipencananpbe mpeacTaBiser cOOOH BO3BBINICHHYIO IIOCKO- M XOJMHUCTO-YBAJTUCTYIO, CHIIBHO
pacuiIeHEHHYI0 paBHHHY, B 0OIIeM HaKJIOHEHHYI B CTOpoHY 3amagHo-CHOMpCKON paBHHHBI C
abcomoTHBIME oTMeTKaMu BbIcOoT 200-300 M. 3mech pacmpocTpaHeHBl aHTPONOTeHHO-AETPaJalliOHHbIE
JICCOCTENHbBIC JIAaHAMA(PTHI, B YCIOBUAX KOTOPBIX (DOPMHUPYETCS ITOYBCHHBIM MOKPOB C HEBBICOKOU
KOHTPacTHOCThI0. OCHOBHBIC ITOYBHI TPEACTABICHBI MOTHOMPOMWIBHBIMH H B Pa3IMYHONW CTCICHU
SPOIUPOBAHHBIMUA dYepHO3eMaMmu BhImenodeHHbIME (Luvic Chernozems (Siltic)) u omom30JeHHBIME
(Luvic Greyzemic Chernozems (Siltic)), a Taxxe cepbimu JecHbiMH (Luvic Greyzemic Phaeozems
(Siltic)) cpemHe- H TAKEIOCYTIUHUCTOTO TPAHYJIOMETPUYECKOIO COCTaBa. YUWTHIBasg OOJBIIOE
ropusonTansroe (1,0-1,2 km/kM?) 1 BepTHKanbHOe (75-100 M) pacuneHenue, oTHOCHTEIbHO Masoe (15-
25%) pacmpocTpaHeHHE BOIOPA3JENbHBIX MPOCTPAHCTB, JaHHYIO TEPPHUTOPUIO CIEAYET OTHECTH K
MOTCHIIMAILHO OYEHb CHIIBHO APO3HOHHO omnacHoi (Tanacuenko, 2003).
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Pucynox 1. Cxema reoMopoIOTHYECKOTO paOHUPOBAaHHUS TIpaBoOepexbs HoBocuOMpckoit
obmactu. Cocrasieno o Opios, 1983.

B mpenenax Hosocubupckoro Ilpencamampest pacmoyioxkeHsl bomoTHHHCKHN, TOTYYHMHCKHH,
MacnsHuHckui 1 YepenaHOBCKUI aAMUHUCTPATUBHbBIE PAOHBI, TIO3TOMY IS U3YUYEHUS KIIMMAaTUYECKUX
XapaKTePUCTUK OBLIN B3STHI IaHHBIC C OCHOBHBIX METEOCTAHIIUN 3TUX paliOHOB. JIMHAMUKY HAaKOIUICHUS
0CaJIKOB, TEMIIEPATypy BO3[yXa U MOYB B T€UEHHE XOJIOJHOTO MEPUOJ TUAPOIOTHIECKOTO roja (Hos0pb-
Maprt) 3a 1961-2020 rr. paccmaTpuBau 1O JaHHBIM MeTeocTaHLMu bonoTHoe (koopaunHatel 55,7°c.m1. n
84,4°B.11.; CUHONTHYECKHN WHJICKC MeTeocTaHmuu 29539), mereocrtaniuu ToryuuH (KOOpIUHATHI
55,2°c.mu. u 84,4°B.A.; CHUHONTHYECKUN HWHACKC MeTeocTaHmuu 29636), mereocTaHIuu MacistHUHO
(koopmuHaTel 54,3°c.m. u 83,4°B.1I.; CHHONTHYECKHN WHAECKC MeTeocTaHmuu 29736) M METEOCTaHIINU
IToceBnas (koopmuHatel 54,3°c.m. u 84,2°B.J1.; CHHONTHYECKUN WHAEKC MeTeocTtaHnuu 29735).
W3yyaemble KIMMaTHUYECKUE TOKA3aTeIM C JAHHBIX METEOCTAHIUI OBLIM YCPEIHECHBI U TPEICTABICHBI
Kak cpenHue nanHbie no HoBocubupckomy [lpencananpero.

Ucxonuyto maGOpMAIIo 00 ocaakax, TeMIepaType BO3ayXa U MOYBKI, a TAK)KE BBICOTE CHEKHOTO
MOKPOBAa IO METEOCTAHIUAM Opaii W3 KJIMMAaTHYeCKHX crnpaBouyHuKoB (Kimumaronorumueckuit
CIIPaBOYHUK..., 1962; CnopaBoYHUK MO KIMMATY..., 1977; MeTeoposoruyeckuii exemMecsuHuk, 1961-
1990), WEB-caiita BHUUIMHU-MIJ] (Croermuanu3upoBaHHBIE MAaCCHBBI [UIS  KIMMATHYECKUX
uccienosannii, 2020), ceru wunTepHeT (ApxuB moroxapl, 2020) m CcOOCTBEHHBIX HAOMIOAEHWA Ha
KJIIOUEBBIX ydacTKaxX. B uccieqyemMoM peruoHe mepBbie CIIPaBOYHBIE NaHHBIE MO FOJIOBOMY KOJUYECTBY
ocaakoB uMeroTes ¢ 1936 romda, a mo Temmeparype Bo3ayxa U TUIyOHHE TIpOMeEp3aHus IMOYB TOJIbKO ¢ 1960
roga. Takum 00pa3oM, JJisi MOBBIIMICHUS TOYHOCTH U COIMOCTABUMOCTH HCCICAYEMBIX KIMMATHYECKHX
XapaxkTeprcTUK ObuT BeIOpan nepuof ¢ 1961 mo 2020 rr.

Ha ocHOBe monyueHHBIX NaHHBIX HaMH OBbLT MPOU3BENCH pacdeT knuMmarmdeckoir Hopmbl (KH)
OTAEJIbHBIX TOKa3zaTelel KiumaTa JJsi H3y4aeMol TeppuTopuu. BceMupHOl MeTeopoIorunyecKou
opranuzanueit B kadectBe KH npeanoxkeHa cpefHsist BeIWYMHA MapaMeTpoB Kiumara 3a nepuon 1961-
1990 rr., Kak cTaHAAPTHBIM OMOPHBIA NEPUOJ A JOJATOCPOYHOM OLIEHKM HM3MEHEHUs KIKMMaTta
(PyxoBomsimue ykaszanws..., 2017). s onpeneneHusi COBPEMEHHBIX KIUMAaTHICCKUX N3MEHEHUH, HAMH
o511 ipom3BeieH pacuer KH oTnenpHbIX moka3ateneit mist neproma 1991-2020 rr.

Ilpu o00paboTKe METEOPOJIOTHYECKUX JIAHHBIX WCCICAYEMbIX PAaOHOB MbI OOHApPYXKWIH, 4YTO B
OTAENbHBIE TOABl OTCYTCTBYIOT J[IaHHBIC, KaK [0 OTAEIbHBIM IOKa3aTelsiM KiIuMara, Tak U B IEIOM
METEOJ[aHHbIE 3a Bech Tojl. [103TOMy MBI IPUHSIM pelIcHue, IS aHAIM3a COBPEMEHHOTO N3MEHEHHUS KIIMMATa,
BKJTIOUYUTH B OOIIMEC PACUCThI ©XKErOJHbIC JAHHBIC HAIMX UCCIIC/IOBaHUI (TeMIepaTypy BO3IyXa W IMOYB Ha
pasHBIX TITyOMHAX, TyOWHY IPOMEP3aHUs W KOJIMYECTBO OCA/IKOB B XOJOIHBIA TEPHO THAPOIOTUIECKOTO
rojla) Ha KIIFOYEBBIX ydacTkax B ToryumHCKoM paiione HoBocmOmpckoi 001acTv, KOTOpBIC BEIYTCS HaMH C
2000 roza. [Tomy4yeHHbIe HAMY JaHHBIC BKITFOYCHBI B OOIIIUIA ITyJT JAHHBIX IS YCPESIHCHUS.

www.soils-journal.ru 3



[TouBsl 1 okpyxaromada cpega 2020 Tom 3 Ne3

Harypueie HaOmromeHusl 3a paclpelelieHHEM CHEKHOIO TMOKpOBa M 3alacaMd BOJABI B CHeTre
MPOBOJMIIM MyTEM CIUIONIHBIX CHETOMEPHBIX CHEMOK IO MapaUIebHBIM MapIIpyTaM, MepeceKaronuM
BogocOop uepe3 kakaeie 100 M. Takwe HAOTIOOEHUSA €XETOAHO MPOBOIWIN B MEPHOI ¢ 25 MapTa Imo 5
ampensi, B JeKaly MaKCHUMaJbHOW MOIIHOCTH CHEXXHOTO TIOKpoBa. BpICOTy cHera omnpenensiu
CHErOMEpHOW pelKol uepe3 Kaxable 5 M, a INIOTHOCTh — ¢ MOMOIbI0 cHeromepa BC-1 — uepes kaxable
100 M B IBYKpaTHOW MOBTOPHOCTH. 3amac BOIBI B CHETe ONMPENCIISUTH ITyTeM IEPEMHOKECHHS CpEeIHEH
apu(mMeTnyeckoi BEIMYUHBI TUIOTHOCTH CHEKHOTO MOKPOBAa Ha CPETHIOI0 BHICOTY CHEra Ha TOM HIIU
MHOM 3JIEMEHTE BOJOCOOPHON TEPPUTOPHH.

Ha rteppuropun Ilpencamauphsi, cpemud 3pOIUpPOBAHHBIX II0YB, HaWOOJee pPaCIpPOCTPAHEHBI
cimabospoaupoBanubie MouBH (80 %). IloaToMy s maHHOTO HWCCIeMOBaHHUS OBLITM BHIOPAHBI KIFOUEBHIE
Y4acTKH, pPAaclojIOKEHHBIE Ha CKJIOHAX IOKHBIX OpHUEHTAllMH, TJ€ OCHOBHBIMH IIOYBAMH SBIISIOTCS
cmabocMbIThie  depHO3eMbl  BhimenodeHHble  (Luvic  Chernozems  (Siltic)) (55°01'43.5"c.m.
83°50'42.3"8.1.) m omom3onennsie (Luvic Greyzemic Chernozems (Siltic), # CKJIOHBI TATOTEIOIMHE K
CEBEpHON OpHEHTALUH cO cIabOCMBITBIMU cepbiMH JiecHbIMH nouBamu (Luvic Greyzemic Phaeozems
(Siltic)) (55°00'40.5"c.mr. 83°52'54.1"B.1.) cpedHe- W TKEIOCYTIMHHUCTOTO T'PaHyJIOMETPUIESCKOTO
cocraBa. CnaboCMBITBIMA CHOMPCKHE TOYBBI CUMTAIOTCS, €CIH B PE3yJbTaTe SPO3HOHHBIX IPOIECCOB
MOIITHOCTh UX T'YMYyCOBOTO ropu3oHTa Ha 30% MeHbIlle, YeM y HECMBITOTO aHaJIora M PaclioiararoTcsl OHU
B BEPXHEH TPETH CKIOHOB, YKIOHOM 10 3. BakHO MOAYEpKHYTh, YTO B CIa003POJUPOBAHHBIX MOYBAX
Cubupy mpu uX 3eMIIEACTFYECKOM HCIOIB30BAHUY €Il BBIYJICHIETCS CaMOCTOSITENbHBIA T'yMYCOBBIT
ropm3oHT. (Tanacuenko, 2013). B cenbCKOXO3SMCTBEHHOM OTHOIICHUH, TOJIS, HA KOTOPBIX HAXOMATCS
KIItoueBbIe yuacTku, ¢ 2003 T HaXOASITCs B 3aJIKHOM COCTOSIHUN C HEPETYIISIPHBIM KOIIIEHUEM TPaBOCTOSI.

Temmepatypy uccieayeMbIx mouB BHH3 No npoduio B teuenue 2001-2005 rr. dukcuposanu c
MOMOIIIBIO KOJIEHYATHIX TepMOMETpoB CaBBUHOBA U BBITSKHBIX TepMoMeTpoB TIIB-50 ¢ oktsa0pst mo mait
Ha clenyrmux ryounax: 5, 10, 15, 20, 40, 60, 80, 100, 120, 140, 160 cm. C 2006 r. Temneparypy HO4B
CTaJlll JIOTOJIHUTEIbHO (UKCHPOBATh aBTOHOMHBIMH peructparopamu Temmepatypsl DS-1921G
Thermochron. /laTunkn ycTaHaBIMBaIM Ha T€ XKe TIYOHHBI, 4TO U TepMOMeTphl CaBBIHOBA U BBITSKHBIE,
¥ TIPOTPaMMHUPOBAIN Ha MHTEpBaAJ U3MepeHus 3 4. Temmeparypy Bo3ayxa ¢puKCcupoBaimu gaTdukoM DS-
1921G, 3aKkpericHHBIM Ha JEPEBSIHHOM LIECTE HA BBICOTE 2 M HaJ MOBEPXHOCTHIO MOYBHI U 3aTCHEHHBIM
OT BO3JIEHCTBHSA MPSAMBIX COJIHEYHBIX Jy4del ¢ MOMOIIBI0 KApTOHHOTO KO3BIphbKa. JIMHAMHUKY W3MEHEeHUs
TEMIepaTypsl TOBEPXHOCTH TOYBHI (UKCHPOBATM C TIOMOINBIO ABTOHOMHOTO pErHCTpaTopa,
YCTaHOBJIEHHOTO HEMTOCPEACTBEHHO Ha TTOBEPXHOCTDH MOYBBI.

Hauano, ckopocTh 3aMep3aHusi/OTTaNBaHUS TTI0YB, a TAKXKE ATy TOJHOTO OTTaWBaHUS ITOYBEHHOTO
npowiIs yCTaHaBIWBaIHM 1O JaHHBIM AaTdukoB Thermochron (Chumbaev, 2016; Tanacuenko u np.,
2019). 3a rmyOuHy mMpoMep3aHus ITOYB MBI IPUHIMAeM TIIyOHHY TPOHUKHOBEHUs Temreparypsl 0°C, npu
KOTOPOH IPOUCXOTUT 3aMep3aHre CBOOOTHOM BIIary.

PE3VYJIbTATBI UCCIIEJOBAHUMA N UX OBCYXAEHUE

CornacHo MOJy4YeHHBIM AaHHBIM, THHAMUKA CPEAHEH TeMIIepaTypbl BO3AyXa 3a XOJOJHbIA MepHo
B [lpencamanpre HOCUT KoJNebaTenbHBIN XapakTtep. lIpm paccMOTpeHHHM MHOTOJIETHEH IWHAMHUKH
TeMIepaTypsl Bo3ayxa B nepuon ¢ 1961 mo 1990 roxa 3adukcupoBano 12 ciiydaeB, KOTrJa CpeIHss
TeMIepaTypa BO3AyXa 3a XOJOAHbIH nepuos Obuta Hike KH, B To Bpems kak B epuog ¢ 1991 o 2020 r
TaKHX CIydaeB OTMEYeHO 8 (puc. 2). DTO MOXKET CIYKUTh CBHIETEILCTBOM OOIIETO IMOBHIIIEHUS CpEIHEN
TEMIIepaTyphl BO3lyXa B 3UMHHUI mepuoj 3a mociennue 30 JIeT W MOATBEpKIaeT paHee MOTydYeHHBIE
Hamu fanHbele (Tanacuenko u ap., 2019). [lnsg ycTaHOBIEHUS AMHAMHKH COBPEMEHHOTO IOTEILICHUS
KITUMAaTa B XOJIOJIHBIN ITEPHO]] HA UCCIEeTyeMON TEPPUTOPHH MBI PACCUUTANN KIMMAaTHIECKYI0 HOPMY II0
Temneparype Bo3nyxa. Eciom B mepuon ¢ 1961 mo 1990 r KH cocrasmsina munyc 13,1°C, To B iepuon ¢
1991 mo 2020 r. maHHBIHA MOKa3aTeNb MmoBeIcHiIca J0 Munyc 11,8°C (puc. 3).
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Temneparypa Bo3ayxa C

Pucynok 2. Jlunamuka cpenHell TeMIiepaTypbl BO3IyXa 3a XOJIOAHBIN MeproA (CIUIOIIHAS JIMHUSA)
OTHOCHUTEJILHO KJIIMMAaTU4eCKOi HOpMBI (MyHKTUpHAas JuHus) B HoBocubupckom Ilpeacanaupee.

ITlo manapiM Pocruapomera, HauMeHbIllee MOTEIUIEHHE B CPEJHEM 3a TOJ OTMEYAeTcs Ha Iore
3amagHort Cubupu. Jlns 3umbl 3a nepuoxn 1976-2016 rr. TpeHn B cpeaHeM o Tepputopun Poccuu
nonoxkuteneH (0,32°C/10 ner), HO cTaTHCTUYECKH HE3HAUYMUM. PocT 3uMHel TeMmepaTypsl IPEeKpaTUiICs B
cepennae 1990-x rr., TOCiIe 4ero HaOmOmanoch ee yObBaHme; omHako mocie 2010 r. HameTHiIach
TEeHJEHIUS K pocTy (okian o KTMMaTHIeCKuX pUcKax..., 2017). B cBoux MCCIIeTOBAHUSAX MBI MPUIILIA K
nooOHOMY pe3yibTary. M3 pucynka 3 BUIHO, 4TO 3a XononHbd mepuoy 1991-2010 rr. mpoucxoauio
CHIDKEHHE CpeJHel Temreparypsl Bo3myxa, a mocie 2011 roma m mo Hacrosiiee Bpemsi HaOIIOMaeTCs
CTaOMIBHBIN pocT. PaccunTaB cpenHIO MO ACCATHICTHSAM TeMIlepaTypy Bo3ayxa 3a 1971-2020 rr. mbl
NoJay4YHian nojoxutensHoe 3Hadenue 0,36° C/10 mer ¢ BeNMMUMHON IOCTOBEPHOCTH AampOKCHMALUH
R2=0,5356, YTO TAK)K€ COOTBETCTBYET JaHHBIM Pocrunpomera.

]
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Pucynox 3. PactipesiesieHre CpeiHUX 10 AECATUIIETUAM TEMIIEpaTyp BO3yXa 3a XOJIOHbIN epuo
U U3MEHeHHe KIuMaTtudeckux HopM ¢ 1961 mo 2020 rr.

[To omeHKaM clieHapHBIX MPOTHO30B KIMMATHYECKUX MOJENel o0IIel MUPKYISIHA aTMOChepsl |
okeana, B XXI B. B pe3yibpTaTe OOMIETO MOBBLIIMICHUS TEMIIEPAaTyphl BO3TyXa M KOJMYECTBA OCAIKOB Ha
Teppuropun Poccun, B menom, Oyzer Takxke Bospactath (Menemko u ap., 2008; MaxkcrotoBa, 2017).
AHanm3upysl JaHHBIE 32 XOJOIHBIE Nepuonbl THuaponormueckux jer (¢ 1961 mo 2020 rr.) Msl
YCTaHOBWJIH, 4YTO Ha Teppuropun HoBocmOmpckoro Ilpencamanprs W3MEHEHHE KOJIWYECTBA TBEPIBIX
OCaJIKOB OT T'0jla K T0Jly HOCUT 3aKOHOMEPHBIN KOJIeOaTeIbHBIN XapaKkTep, HO OTMEUYACTCs TCHICHIUS Ha
ux yBenmueHue (puc. 4). PaccuuTaB KIMMAaTUYECKYI0 HOPMY JUIS OCAJIKOB (aHAJOTHYHO TEMIIEpaType
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BO3/yXa), MBI onpenenwin, uro 3a nocuegaue 30 ger (1991-2020 rr.) KH yBenuuunace Ha 32 MM 10
CpaBHEHHIO ¢ TakoBoH B mepuox c¢ 1961 mo 1990 r. DTo Takke moAaTBepkHaeT TOT (akT, yTo 3a
nocienHue 60 JeT IpoUCXOANT CTaOUIIbHOE YBETHYCHNE KOJIMYECTBA 3UMHUX OCAIKOB.

Ocanku, My

= K X b5
5 % % % % Y % % ?’
Knumarnueckast HOpMa 34 NepHOod:

1 |-1961-1990 | 77| -1991-2020

Pucynok 4. ]lnHamuika HaKOIUIEHUS OCAIKOB XOJOJHOTO MEPHOJA U W3MEHEHHE KIMMATHYECKUX
HOpM ¢ 1961 mo 2020 rr.

CornacHo ortuery Pocruapomera ([loknman o KIMMaTudeckux puckax..., 2017), 3HaUMTENbHBIN
pocT KonmuecTBa ocamkoB B Hadasle XXI Beka mpemmosaraeTcsl 3WMMOW — Ha OoJybIIedl YacTu
EBponeiickoil Teppuropun Poccun ciaenyer 0XKUAATh HE3HAUUTEJBHOIO HAaKOIUIEHHWsS. MAacChl CHEra, a B
3amagHoit 1 Boctouynoli CuOupu HakaruiMBaeMas Macca CHEra 3UMOM OT Toja K roay OyAeT TOJbKO
pactu. OnHaKo, MPOBEACHHBIM HAMU aHAJIU3 KOJWYECTBA BHIIABUIMX OCAJKOB B XOJIOAHBIE MEPUOIBI HA
tepputopun IIpencamanpes ¢ 2001 mo 2020 rr. mokas3sIBaeT, YTO, HECMOTPS Ha MPEUMYIIECTBEHHO
BBICOKHME CHEro3aIlachl, TPCHJ| UMEET HANpaBJICHHE B CTOPOHY HE3HAYUTEIHLHOTO CHIDKEHUs (puc. 5).
JlaHHBIE peTHOHANBbHBIE OTINYHS U3MEHEHHs KIMMara OT OOMEMHpPOBOW TEHICHIINH, BEPOSATHO, MOTYT
OBITH CBSI3aHBI C MECTHBIMH yCIIOBHSIMH.

OcaakH, MM

/ - IHHHA TPEHAA

Pucynok 5. [lunaMurka HaKoIIeHUs 0caakoB xonogHoro nepuona ¢ 2001 mo 2020 rr.

B ycnoBusix cOBpeMEHHOrO TOTEIUICHUS KJIMMAara BJIMSHHE TEMIICPATYPHOIO Mapamerpa M OCaJKOB
XOJIOMHOTO TIEpHOJa HAa TIOYBHI CE30HHOTO MPOMEP3aHUS W Ha TOYBBHL, (OpMHUpPYIOIIMECS B 30HE
pacrpocTpaHeH!s: MHOTOJIETHEH MEp3JIOThI, CTAHOBUTCS OCOOEHHO 3aMeTHO. B Mep3oTHBIX MoYBax 0coOyro
po0IeMy TIPEICTABISIOT M3MEHEHUS! TEMIIEpaTypHOTo PeXrUMa, ONpeelsfoNiie ITyOuHy MpoMep3aHus —
IpoTauBaHUA MHOT'OJIETHEH MEP3JIOThI KPHUOJIMUTO30HBI U OGBOI[HGHHOCTI) MMpOTauBUICTO CJIOA U, KaK UTOI —
JleTpajials MHOToNIeTHe Mep3noThl (XymsikoB, PemotkuH, 2020; [ecatkun, decarkun, 2019; Romanovsky,
Osterkamp, 2001). B ce30HHO-TTpOMEP3aIONIHX MOYBaX, Ha (DOHE TOBLIIICHHSI CPETHEN TEMITEPaTYPhI BO3IyXa
32 XOJIOJHBIA TEPUOJ| THIPOJOTMYECKOr0 TOfa M W3MCHEHHs TMPOCTPAHCTBEHHBIX M BPEMEHHBIX
XapaKTEPUCTUK CHEXKHOTO MOKPOBA MPOUCXOJIUT YMEHBILICHUE TITyOHHBI IIPOMEP3aHUS [TOYB.

I'myOuna mpomep3aHus TIOYB — OAWH U3 BaXKHBIX (DAKTOPOB, OMPEIEISIONIMNA YCIOBHS ITEPE3UMOBKHI
CENbCKOXO03SMCTBEHHBIX KYJIbTYp U HpI/IHI/IMaIOHII/If/'I AKTUBHOC YYaCTHC B ICPCPACIPEACIICHUN TaJIbIX BO/ B
Nepuoj] CHeroTasHus. JlaHHBIA MOKa3aTeldb TEMIIEPATypHOTO PEKMMa IIOYB 3aBUCHT HE TOJBKO OT
TEMITEpaTypbl BO3AyXa W BBICOTHI CHEXHOTO TIOKPOBAa, HO M OT OCEHHETO YBIIQXKHEHHS IOYB, CPOKOB
YCTaHOBIICHHSI CHEXXHOTO TIOKPOBA, AT TEPBBIX W YCTOWYMBBIX OTPUIATENFHBIX TEMIIEpaTyp BO3AyXa,
JIMHAMHKY BBINAJICHUST TBEP/BIX OCAJKOB B TCUCHHE XOJIOIHOTO MEPHO/A. Y CHUIICHUE BIIUSHUS OJJHOTO WU
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rpynnsl (HaKTOPOB MOXKET CYIIECTBEHHO M3MEHWTH MOIIHOCTH MEP3JIOH TONIIM B CE30HHO-MPOMEP3AIOIINX
MI0YBax, KaK B CTOPOHY €€ YBEJIMUYCHHS, TAK U B CTOPOHY YMEHBIICHUSL.

B pesymprate anamza qaHHBIX Temmepatypsl mouB HoBocnbupcekoro IIpencananpest ycTaHOBIICHO, 9TO
3a 60 JieTHMI TIepUOJ] TIyOMHA MPOMEP3aHUsi HOCHT KojieOaTesbHbIi Xapakrep. o 1969 roma, BeposiTHO,
HMelach TEHIICHIMS Ha YBEIMUYCHHE [TyOMHBI MPOHUKHOBEHHUS Temmepatyp (0T 0°C u Huke), 1 B XOJOIHBIN
mepuoy, 1968-1969 rT. oTMmewanmack HamOONbINas TIIyOMHA TIpoMep3aHusi TodB Uit  HoBocmOmpckoro
IIpencamampest — 197 cm. B 3TOT XONOAHBIA TEPHON THUAPOIOTHYECKOTO TONA, HECMOTpPS Ha BBICOKHE
cHero3anacel (145 MM) cpenHsIsl TeMIiepatypa Bo3ryxa coctaBuiia MuHyc 17°C, KOTOpOl 0Ka3alloch JOCTATOYHO
JUISL TAKOTO TITyOOKOTO MPOMOPaKUBAHUS TIOUBeHHOU Tommu. B 3umbt ¢ 1970 no 1973 r. mpomep3anne mous
0CTaBajIoCch OMIMBKEM K MakcuMaimbHOMY. C 1974 1o 1996 1T. 0TMedaeTcsi TEHACHIWS Ha YMEHBIIICHHE TITy OFHBI
NpoMep3aHusa TMOYB CO CPEeAHUM 3HaueHneM 105 cM 3a 3TOT MepHoj, YTO CBSI3aHO C POCTOM CpeaHen
TEeMIIEpaTypbl BO3IyXa WU YBEIWYECHHEM KOJIMYECTBA OCAJKOB 3a XononHblil mepuon. Ilocme 1997 r. B
rocieAyIomye 16 JleT BHOBb OTMEYAeTCs YBEIIMUEHHE TITyOHHBI poMep3anust, kotopoe B 2013 romy cMeHseTcst
JIOBOJIGHO PE3KHM YMEHBIIIEHHEM MOIIHOCTH MoYB ¢ Temrieparypamu oT 0°C u Hwke. B mocneanue 3 roma
HCCIIeJOBaHUH, TeMIepaTypa BO3LyXa B XOJOAHBIA MEPHOJ HE3HAUMTEIHbHO IpeBbIIIala KIMMaTHYECKYIO
HOpMY, a KOJIMYECTBO OCaaKoB ObUIO 3HaunTernbHO MeHblne KH. CooTBEeTCTBEHHO, 3TH /1Ba KIMMATHYECKUX
TIOKa3aTesisi He MOTJIM ObITh OCHOBHBIMH (DaKTOpaMH HEOOJNBILOH TITyOWHBI POMEP3aHHs MOYB B 3TOT MEPHOI,
Hamu Obino 3aduxcupoBano, uro B mpemsumbe 2017, 2018 m 2019 TIT. MOCTOSHHBIA CHEKHBIA TOKPOB
yCTaHaBJHMBAJICS JIOBOJIBHO MOMIHEIM cioeM (10-15 cm) Ha yBnaxueHHyto mouBy (Bbimie HB) n Ha 7-12 nHeit
paHbIIle TOCTOSIHHBIX CPEIHECYTOYHBIX TeMIepaTyp Bosayxa Hivke MuHyc 10°C. iMeHHO 3TO crmocoO6CTBOBAIIO
COXPaHEHHIO TMOJIOKUTENBHBIX TEMIIeEpaTyp B MPoQuIle MoYB B MEPBYIO MOJOBUHY XOJOAHOTO MEPHOJA, YTO
IMPHUBEJIO K MEJUICHHOMY U He TITyOOKOMY IIPOHUKHOBEHUIO TemiiepaTypbl g0 0°C.

200
Z1501

52
el
=1
£
2
=

fame
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Pucynok 6. Temneparypa Bo3/lyxa, KOJUIECTBO OCAIKOB U ITyOHHA IIPOMEpP3aHHs I0YB B XOJIOIHBIC
nepuoasl ¢ 1961 o 2020 rr. HoBocubupckoro [Ipeacananpes

3AKJIIOYEHUE

K pervoHaibHbIM 0COOCHHOCTSM KiIMMaTHUeCKUX u3MeHenuit B HoBocubupckom [pencananpbe 3a
60-netnuii mepuon (1961-2020 rr.) OTHOCHTCA CTaOMJIBHOE IMOBBILICHWE TEMIIEPATyphl BO3AyXa H
KOJIMYECTBA OCAJIKOB B XOJIOAHBIN MEPUOJ THAPOIOTHYECKOTO T'0Jld, YTO COOTBETCTBYET OOIEMHPOBON
KapTUHE TJI00aJbHOTO W3MEHEHHs KiuMaTa. B Toxke Bpems, OTMEYEHO HE3HAYMTENBHOE CHHKCHHE
HAKOIUJICHUS! TBEPABIX OCAJKOB B XOJIOJHBIE MEpHOABI 3a mocieanue 20 JeT, 4TO MOXXKHO OOBSCHHTH
perHOHATFHBIMA OCOOEHHOCTSMH M W3MEHEHHSIMH OOIIed NUPKYJISAIUH aTMochepbl Ha HCCIeayeMon
TeppuTOpHH. Bo31MeiicTBIE MOTOMHBIX YCIOBHM B MPEI3MMbEe W 3UMOM Ha TIIyOHHY MPOMEP3aHUS ITOYB
BeCchbMa 3HAUUTENIbHO. Ha (oHe 0oOIIero moTeruieHusl W YBIAXXHEHUS KIMMAara B XOJIOMHBIA MEpUOJ 3a
uccienyeMele ronsl Ha Teppuropun HoBocuOupckoro Ilpexcanmanpbs NTPOUCXOAWT yMEHBIICHHE
TTyOWHBI IIPOMEP3aHUs MTOYB ¢ MAaKCHMAJIBHBIM 3HaueHneM 197 cm B 1968-1969 runponornaeckuii rox u
HavMeHbIIeH rTyOuHOl npoHuKHOBeHUs TeMmepaTypbl 0°C B 3umy 2019-2020 1.

®UHAHCOBA $1 IOJJIEPYKKA

Pabota BeimosiHeHa no rocyaapcrseHHomy 3aaanuio UITA CO PAH.
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HYDROLOGICAL YEAR IN THE SOUTH-EAST OF WESTERN SIBERIA AND ITS
INFLUENCE ON THE DEPTH OF FREEZING OF SOILS OF THE REGION
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This article is about the changes in climatic characteristics during the cold period of the hydrological year in
the southeast of Western Siberia over the past 60 years and their impact on the depth of soil freezing in
dissected territories. It has been established that at the regional level over the past 60 years there has been
an increase in air temperature and an increase in precipitation during cold periods of hydrological years.
These changes have a direct impact on the depth of freezing of soils in the dismembered territories of the
southeast of Western Siberia. A stable tendency towards a decrease in the freezing depth was noted from
1968 to 2020.

Key words: changing of the climate; cold period; snow accumulation; freezing of soils; dissected territories;
Western Siberia
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CHARACTERIZATION OF THE CORE BACTERIOBIOME IN THE RHIZOSPHERE OF
GREENHOUSE VEGETABLES: TAXONOMIC DIVERSITY AND PUTATIVE FUNCTIONS
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The aim of the study. The aim was to profile 16S rRNA gene diversity and to assess functional potential of
bacterial assemblages in the rhizosphere of some unconventional vegetables grown in protected greenhouse
conditions in West Siberia.

Location and time of the study. Novosibirsk, Russia, 2016.

Methodology. At the end of the growing season in the middle of September the rhizosphere soil was collected
from the plants of wax gourd (Benincasa hispida), bitter melon (Momordica charantia), kiwano (Cucumis
metuliferus) and cowpea (Vigna unguiculata) grown on peat-based substrate in a polyethylene-protected
greenhouse that has been in operation for more than 40 years. The metagenomic DNA was extracted and
amplified with V3-V4 primers for 16S rRNA genes, and the amplicons sequenced with Illumina MiSeq. The
obtained OTUs tables were used to predict putative functions by running through the FAPROTAX database.

Main results. The rhizosphere bacteriobiome was dominated by Proteobacteria (32+11% of the total number
of sequence reads), Acidobacteria (23+7%) and Actinobacteria (18+3%) phyla, together accounting for
about three quarters of the rhizosphere bacteriobiome. In total 20 bacterial phyla were found. The
rhizosphere bacteriobiome was surprisingly diverse with Shannon index ranging 7.0-7.5. The number of the
observed operational taxonomic units (OTUs) per sample was very high, ranging 4,500-4,900, and the
potential number of OTUs estimated as 5,100-5,700; all those OTUs were evenly and equitably represented
in the bacteriobiome, and dominance indices (Simpson dominance and Berger-Parker) were very low. The
main dominant OTU represented Bradyrhizobiaceae family and accounted for just 1% on average. Overall
the study identified 27 OTUs belonging to the Bradyrhizobiaceae family, but only four of them were ascribed
to nitrogen fixation by FAPROTAX. Function prediction by FAPROTAX also suggested that bacteriobiome
had a marked potential for the carbon cycle, denitrification, aromatic compound and plant polymer
degradation, but no plant pathogens. The biggest difference in rhizosphere bacteriobiome diversity was
observed between the bitter melon and the other three vegetable crops: bitter melon had much increased
abundance of Arthrobacter and Sphingomonas as compared with wax gourd, kiwano and cowpea, and
increased number of bacterial species associated with aromatic compounds degradation.

Conclusion. Based on the finding that the studied rhizosphere bacteriobiomes were very diverse, we
conclude that the crops were able to recruit diverse microbiota from the peat-based soil substrate, which, in
its turn, means that diverse soil substrate microbiota has been sustained over several decades of the
greenhouse operation. All crops apparently shaped distinct bacteriobiomes in their rhizosphere, which
ideally should be included into studies of plant-associated bacterial diversity profiles for breeding and
sustainable production.

Keywords: rhizosphere microbiota; 16S rRNA gene amplicon sequencing; bitter melon; wax gourd; kiwano,
cowpea; West Siberia.

How to cite: Naumova N. B., Savenkov O.A., Alikina T.Yu., Fotev Yu.V. Characterization of the core
bacteriobiome in the rhizosphere of greenhouse vegetables: taxonomic diversity and putative functions // The
Journal of Soils and Environment. 2020. 3(3). e128. DOI: 10.31251/pos.v3i3.128

INTRODUCTION

Sustainable crop production is of utmost importance for providing food, bioenergy, timber and other
plant materials for the ever-growing human population. Except for carbon, plants derive macro- and
micronutrients from soil, affecting the latter by their rhizodeposition and aboveground litter. Rhizosphere is the
primary interface between plant and soil. The rhizosphere microbiota has been recognized as an important
factor regulating the homeostasis of the host plant and influencing its fitness, and, ultimately, determining the
quantity and quality of phytomass production. Thus understanding plant-microbe interactions is indispensable
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for maintaining, increasing or restoring plant health (Berendsen et al. 2012; Trivedi et al., 2017) and
agricultural ecosystem productivity (de la Fuente Canto et al., 2020; Tian et al., 2020).

It is even more essential to understand the processes going on in the rhizosphere and their specifics
for better utilization of the microbial diversity (Vishwakarma et al., 2020) in sustainable greenhouse
production, where biotic and abiotic factors can be controlled. Further climate warming that is forecast for
the Asian part of northern Eurasia, alongside the quest for functional food, invites cultivation of new
unconventional crops in the region, both under protected and open field conditions (Naumova et al.
2019). Vegetables are one of the most essential components of human diets due to their high nutritional
value which provides carbohydrates, proteins, vitamins, and several other useful food elements. Due to
these, vegetable consumption has increased considerably. Recently such vegetable crops as wax gourd,
bitter melon, horned cucumber (kiwano), cowpea and some others have increasingly attracted attention as
supplementary sources of healthy and functional food (Fang et al., 2019; Huang et al., 2020; Zhu et al.,
2021), also in the Novosibirsk region (Fotev et al., 2019). Under protected condition the crops grow on
artificial substrates, commonly based on peat. However, except for some staple vegetable crops like
potato, tomato and cucumber, there is few data about the core and total rhizosphere bacteriobiome of
many vegetable crops and about specific mechanisms of how plants shape it (Kumar, Dubei, 2020). Such
knowledge is particularly important for crops grown in protected conditions in greenhouses, especially
operated for long time, as ultimately it will contribute to better crop performance and higher produce
quality. This actualizes studies of unconventional vegetable crops’ growth and development in the
protected field in the Novosibirsk region. The aim of this pilot study was to profile 16S rRNA gene
diversity and to assess functional potential of bacterial assemblages in the rhizosphere of the some
unconventional vegetables grown in protected greenhouse conditions in West Siberia.

MATERIALS AND METHODS

Experimental setup

The greenhouse (54°48'46.7"N, 83°06'10.2" E, Figure S1) was constructed in 1976 by removing
the top 50 cm layer of natural Phaeozem, filling the void by 10 cm of sand and a mixture of peat and
sawdust to level with the surface. Since then the greenhouse has been used for breeding vegetable crops
and maintaining their seed collections, as well as for introducing new for Russia vegetables. Over the
years once in a while (2-3 years) the same or similar substrate was added as needed and mineral fertilizers
(NPK) applied at crop-dependent rate during the growing season. In 2016, i.e. the year of sampling for the
study, the soil substrate had neutral pH (7.0), 8.9% of organic carbon, 1.3% of organic nitrogen (C:N ratio
8.8), 154 mg N-NOs/ g soil, 77 P-P,05 mg/g soil and 204 K-K,0 mg/g soil. The polyethylene-covered
greenhouse is not heated. Thus the growing season usually lasts since May till the end of September. The
plants of the accessions from the Bioresource Scientific Collection of the Central Siberian Botanical
Garden (CSBG SB RAS) UNU No. USU 440534 were used in the study. In the 2016 growing season the
following vegetable crops were planted: wax gourd Benincasa hispida (Thunb.) Cogn., bitter melon
Momordica charantia L., kiwano (horned cucumber) Cucumis metuliferus E.Mey and cowpea Vigna
unguiculata (L.) Walp. at the density of 2 plants per m*; each crop on a subplot of ca. 5.3 m™.

Soil sampling

At the very end of the growing season (Figure S2, A-D) four plants were chosen at random from
each crop subplot; then from each two of them rhizosphere soil was collected as the soil strongly adhering
to 1-3 mm thick roots after gentle shaking over polyethylene (Zhao et al. 2010) and bulked together to
produce two individual samples for each crop. Thus eight individual soil samples were collected. The
samples were brought into the laboratory and stored at —20°C prior to DNA extraction.

Extraction of total nucleic acid from soil

Total DNA was extracted from the soil samples using the DNA isolation Kit (DNeasy PowerSoil
Kit, Qiagen, Germany) as per manufacturer’s instructions. The bead-beating was performed using
TissueLyser II (Qiagen, Germany) 10 min at 30 Hz. The quality of the extracted DNA was assessed by
the spectrophotomer NanoDrop ND-1000 (Thermo Fisher, USA), by agarose gel electrophoresis and pilot
PCR. No further purification of the DNA was needed.

168 rRNA gene amplification and sequencing

The 16S DNA region was amplified with the primer pair V3/V4 combined with Illumina adapter
sequences (Fadrosh et al. 2014). Amplification was performed by polymerase chain reaction (PCR) as
described by Igolkina et al. (2018) in three replicates for one DNA sample used as template. A total of
200 ng PCR product from each PCR replicate were pooled together and purified through MinElute Gel
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Extraction Kit (Qiagen, Germany). The obtained libraries were sequenced with 2 x 300 bp paired-ends
reagents on MiSeq (Illumina, USA) in SB RAS Genomics Core Facility (ICBFM SB RAS, Novosibirsk,
Russia). The read data reported in this study were submitted to the GenBank under the study accession
PRINAPRINA702204 (https://www.ncbi.nlm.nih.gov/bioproject/PRINA702204).

Bioinformatics and statistical analysis

Raw sequences were analyzed with the UPARSE pipeline (Edgar, 2013) using Usearch v11.0. The
UPARSE pipeline included the merging of paired reads; read quality filtering; length trimming; merging
of identical reads (dereplication); discarding singleton reads; removing chimeras and operational
taxonomic unit (OTU) clustering using the UNOISE-OTU algorithm (Edgar, 2016a). The OTU sequences
were assigned taxonomically using the SINTAX (Edgar, 2016b) and 16S RDP training set v.16 (Wang et
al., 2007). After quality filtering and chimera removal overall 8743 OTUs were found; 23 of them
represented Archaea and were removed from further analyses. Taxonomic structure of thus obtained
bacteriobiome, i.e. bacterial part of the microbiome which is defined by J.R. Marchesi and J. Ravel
(2015) as referring “to the entire habitat, including the microorganisms (bacteria, archaea, lower and
higher eurkaryotes, and viruses), their genomes (i.e., genes), and the surrounding environmental
conditions”, was estimated by the ratio of the number of taxon-specific sequences reads to the total
number of sequence reads (relative abundance of taxa, expressed as a percentage). The obtained OTUs
tables were used to predict putative functions by running through the Functional Annotation of
Prokaryotic Taxa (FAPROTAX, v.1.2.4) database (Louca et al., 2016), available at
http://www.zoology.ubc.ca/louca/FAPROTAX.). Thus some of the OTUs identified in the study were
assigned functionality or environment niche. Biodiversity indices calculated with the help of the PAST
3.19 software (Hammer et al., 2001). The data were represented as a mean.

RESULTS
Taxonomic richness of the rhizosphere bacteriobiome

After quality filtering and chimera removal overall 8720 bacterial OTUs were found in the
rhizosphere samples. The 16S amplicon sequence reads datasets were analyzed by individual rarefaction
(Figure 1): the number of OTUs detected, reaching a plateau with increasing number of sequences,
showed that the sampling effort was close to saturation for all samples, thus being enough to compare
diversity (Hughes, Hellmann 2005).

Rarefacton analysis
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Figure 1. Rarefaction curve for the studied rhizosphere soils. The samples are not specified as all
lines are close to each other.

The number of OTUs per sample averaged 4,713, ranging 4,400-5,000. In total 20 bacterial phyla
and 53 identified and 15 non-identified (below the phylum level) classes were found. Quite a lot of OTU-
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level clusters (19% of the total number of OTUs, or 14% of the total number of sequence reads) could not
be classified below the domain level, most likely signifying their absence in the database. The most OTU-
rich phylum was Proteobacteria with 2,552 OTUs (29% of the total number of OTUs), followed by
Acidobacteria with 1,724 OTUs (20%) and Actinobacteria, represented by 1,384 OTUs (16%).

Taxonomic structure of the rhizosphere bacteriobiome

As for the relative abundance of taxa, assessed by the ratio of a taxon-specific sequence to the total
number of sequence reads, the rhizosphere bacteriobiome of the studied vegetables was dominated by
Proteobacteria (32£11% of the total number of sequence reads), Acidobacteria (23+£7%) and
Actinobacteria (18+£3%) phyla (Figure 2, A). Summed up, the joint abundance of these dominant phyla
comprised more than three quarters of the rhizosphere bacteriobiome. Other prevailing phylum was
Bacteroidetes with its 4.3£1.6%. The phyla Gemmatimonadetes, Firmicutes and cand.Saccharibacteria
each accounted for ca. 1%, being minor dominants. The rest of the identified phyla were quite negligible,
contributing less than 1.0% each. Unclassified Bacteria, however, comprised 16% on average.

At the class level Actinobacteria, averaging 17.6+3.2% was the most abundant (Figure 2, B),
followed by Alphaproteobacteria (15.4£5.3%) and Acidobacteria group 6 (14.2+5.2%).
Betaproteobacteria and Deltaproteobacteria contributed slightly over 2% each into the total
bacteriobiome. Other Acidobacteria classes, i.e. groups 16, 3 and 4, accounted for 1-4% each. At the
order level, some unclassified Bacteria were the most abundant, followed by Acidobacteria group 6
Rhizobiales, Actinomycetales, Gaiellales and unclassified Actinobactria (Figure 2, C).

At the OTUs level, the structure was very even and equitable: only 7 OTUs had relative abundance
ranging from 0.5 to 1.1%. The main dominant OTU represented Bradyrhizobiaceae family and accounted
for just 1.1%. Other dominants represented Spartobacteria class (one OTU with 0.8%), Acidobacteria
group 16 (one OTU with 0.7%), Sphagnomonas genus of the Alphaproteobacteria (two OTUs with
0.5-0.7%) and Actinobacteriales and Gaiellales orders of Actinobacteria class (also two OTUs with
0.5-0.7%). Overall such low relative abundance for an OTU together with a very high number of OTUs
detected resulted in very high diversity indices and extremely low dominance indices (Table 1).
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Figure 2. Relative abundance of the major dominant bacterial taxa: A — phyla, B — classes, C — orders and
D — families. The taxa that were not explicitly assigned a taxonomy at the corresponding level, are not
shown. The markers show the means, and the whiskers show standard deviation.
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Table 1
Bacteriobiome a-diversity indices in the rhizosphere soil of vegetables grown in a greenhouse
Vesetable Observed
cgro OTUs Chao-1 Shannon Dominance Berger-Parker | Evenness
P richness

Wax gourd | 4515462 a* 5162+33 a 7.5240.03b | 0.001+0.000 a | 0.008+0.000a | 0.41+0.01 b

Bitter melon | 4526+167 a 5353+213 ab | 6.96+£0.13 a 0.005+0.000 b 0.036+0.004 ¢ | 0.23+0.02 a

Kiwano 4900£18 b 5551449 be 7.62+0.02b | 0.001+0.000a | 0.013+0.003 ab | 0.42+0.01 b

Cowpea 4911200 b 5730+187 ¢ 7.53+0.06b | 0.001+0.000a | 0.016+0.001 b | 0.38+0.01 b

*Different letters in columns indicate that the values differ at P<0.05 level (LSD test).

Principal components analysis revealed some separation of soil samples from different crops, the
replicates being close to each other. Similar pattern of sample relationship was obtained by extracting
principal components from one data matrix with OTUs’ relative abundance as variables for analysis and
from another data matrix with the number of OTUs assigned to a certain function/niche in the
FAPROTAX database as variables for analysis. In the first case (Figure 1, A), most of the variance in PC
1 was due to the Arthrobacter sp.(Actinobacteria) and OTUs, belonging to Acidobacteria Group 16 and
Sphingomonas genus, at the negative pole (together with bitter melon), and unclassified OTUs, belonging
to Actinomycetales, Acidobacteria Group 6 and Bacteria, at the PC 1 positive pole (together with wax
gourd, kiwano and cowpea).

Putative functions in the rhizosphere bacteriobiome

At the date of analysis the FAPROTAX database contained information about 92 functional
groups. The overwhelming majority of the total number of OTUs, precisely 7574, or. ca. 87%) found in
this study, could not be assigned to any of those groups. The rest 1146 OTUs were assigned to 50 groups,
with some of them being assigned to more than one functional group. Overall function prediction by
FAPROTAX suggested that the core bacteriobiome had a marked potential for the carbon cycle, nitrate
metabolism, aromatic compound degradation, cellulolysis, and xylanolysis, but no plant pathogens and
few human ones. The principal components analysis of the data matrix with the number of OTUs (not
their relative abundance), assigned to specific functions, as columns, i.e. variables for the analysis, and
rhizosphere samples as rows, i.e. cases, revealed (Figure 1, B) that most of the data variance in PC 1 was
due to the chemoheterotrophy, aromatic compounds degradation and cellulose and chitin lysis at the
negative pole (together with bitter melon samples), and mineral N, C and S transformation and
xylanolysis at the PC 1 positive pole (together with wax gourd, kiwano and cowpea). Naturally,
chemoheterotrophy was by far the most OTU rich function. As nitrogen is one of the most important plant
nutrients in peat-based soil substrates, so the number of OTUs ascribed to nitrogen-related functions was
of special interest. Nitrate reduction was second-ranked in species richness, with 91 OTUs of Gaiella
occulta (Actonobacteria phylum), 32 OTUs of the Proteobacteria phylum, 14 OTUs of Opitutus terrae of
the Verrucomicrobia phylum. Nitrification potential was ascribed to 35 OTUs: 25 of unidentified
Nitrospira (Nitrospirae phylum) and 9 of Nitrosospira (Proteobacteria phylum). Nitrogen fixation was
identified for six OTUs of the Proteobacteria phylum, 4 of them representing Bradyrhizobium genus, one
Beijerinckia sp., and another one Azotobacter salinestris.
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Figure 3. Principal components analysis of the data matrices with relative abundance of bacterial
taxa (A) and with the number of OTUs assigned to specific functions (B) as variables for analysis:
location of variables and rhizosphere soil samples in the plane of the first two principal components.
Abbreviations used: WG — wax gourd, BM - bitter melon, K — kiwano, C — cowpea; CHT —
chemoheterotropy; HCD — hydrocarbon degradation.

DISCUSSION

By examining bacterial 16S rRNA gene sequence diversity we found that the rhizosphere bacteriobiome
of the studied vegetables was dominated by Proteobacteria, Acidobacteria and Actinobacteria, together
accounting for ca. 75% of the total number of sequence reads. We could not find information about
bacteriobiome diversity in the rhizosphere soil of the same vegetable crops or in the bulk soil where they grow.
Although one can find some articles allegedly devoted to bacterial diversity in the rhizosphere of vegetable crops,
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they described culturable bacteria, often without taxonomic attribution (Singh et al., 2017). Therefore we can
compare the rhizosphere bacterial profiles obtained in our study with similar studies of more economically
important and hence better studied vegetables crops like cucumber. The latter was reported to have similar
composition of rhizosphere bacteriobiome at the phylum-level (the three of them together accounting for
ca.70%), but Actinobacteria was second-ranked in relative abundance (Wang et al., 2018). Yet another study
from China about the rhizosphere bacterial diversity of cucumber plants grown in soils covering a wide range of
cucumber cropping histories and environmental conditions found that the three main dominant bacterial phyla
were Proteobacteria, Bacteroidetes and Actinobacteria (Tian, Gao, 2014). Comparison with the rhizosphere
bacteriobiome of husk tomato, grown in the same year in the same region (Naumova et al., 2019), but on loamy
arable Phaeozem in the open field, showed that there the bacteriobiome structure, at least at the higher taxonomic
levels, was quite similar to the found in this study. The same phylum-level bacteriobiome structure was also
found in the rhizosphere of sugarcane (Zhao et al., 2020) and canola (Floc'h et al., 2020).

Notably, FAPROTAX found nitrate transformation functions, namely denitrification/nitrification, to be
the most species-rich (after chemoheterotrohy), which is quite reasonable in the greenhouse soil substrate
receiving mineral NPK fertilizers with nitrogen as nitrate. We did not find plant pathogenic bacteria in the
entire plethora of OTUs identified in the rhizosphere of vegetables. Together with the fact that no disease
afflicted the plants during the growing season at the end of which the sampling was performed, it suggests that
the greenhouse soil substrate is either disease-suppressive (Berendsen et al., 2012; Trivedi et al., 2017), or just
lacks the pathogens for these rather novel crops. However, partially this finding resulted from the
incompleteness of FAPROTAX, as there are many yet unidentified and unculturable bacteria. It should be
emphasized that the database has been initiated “by classifying >30,000 marine microorganisms into metabolic
functional groups” (Louca et al., 2016, p. 1272), which may explain that a) no plant pathogens were found, and
b) very low percentage (13%) of the total number of OTUs assigned to some functions/niches. Such low
percentage may imply that the database does not represent adequately soil bacteria. Moreover, there is a basic
methodological flaw in the database, as there is no consistency in the terminology used by the authors to
describe metabolic functions: for instance, “chemoheterotrophy” alongside with “plant pathogens”,
“aromatic_compound degradation” alongside with “human gut”, etc. From these two examples it is obvious
that the predicted functions are not exclusive. In addition, functional groups there are often nested: for
example, all taxa associated with aerobic chemoheterotrophy are also within chemoheterotrophy. It raises
another issue about how relative abundance of OTUs assigned to certain functions can be calculated, which is
what many researchers did (as an example see Zhou et al., 2020). Because of this we analyzed only the number
of OTUs for certain functions, rather than their relative abundance, to get a glimpse of the database
performance with soil data: we tend to conclude that currently the FAPROTAX output is quite limited and
often confusing to interpret. Moreover, one should be well aware that the number of OTUs, allotted to certain
functions/environmental niches by the FAPROTAX database, is indicative only of a certain potential
functionality and by no means of the actual respective functional performance and/or functional bacterial
assemblage structure.

Although the definition of rhizosphere as the volume of soil affected by exudates from plant root
tissues (Pinton et al., 2007) is rather straightforward and unequivocal, operationally it is rather
challenging to determine the boundaries of thus affected soil volume and collect soil samples
appropriately. Besides, the rhizodeposition may differ between roots of different age/thickness, the effect
varying between different cultivars/crops/species (Rovira, 1959; Singh et al., 2017); all these factors may
add to the variation among rhizosphere microbiomes. With this in mind, we believe that close location of
the two individual rhizosphere soil samples from each crop in the plane of the first two principal
components (Figure 2) may indicate good replication and low intra-crop variability. Notably, among the
studied samples we found the similar pattern of relationship, obtained by principal components analysis
of the two data matrices with different kind of variables: 1) the matrix with relative abundance of OTU’s
sequences in the total number of sequences, generated in the study, and 2) the number of OTUs ascribed
to a certain function/niche in the FAPROTAX database. As those variables are by no means correlated,
the similarity in the samples’ relationship pattern confirms differences in functional and taxonomic
diversity between bitter melon and other crops in this study.

Our finding that bacteriobiome variation within one family (Cucurbitaceae) may be much more
pronounced than the variation between different families (Cucurbitaceae and Fabaceae) implies that
variation in crops’ phytomass chemistry, and in particular between bitter melon and wax gourd (Yu et al.,
2019; Zhu et al., 2021), may be the factor, primarily responsible for shaping the bacteriobiome diversity
and consequently, the revealed pattern of the studied samples relationship. The spectra of cucurbitacins, a
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group of bitter and highly oxygenated tetracyclic triterpenes that are produced by cucurbits, although
structurally related, but yet unique species-specific products (Zhou et al., 2016); they might contribute to
shaping not only the entire bacteriobiome, but also to the absence of plant pathogenic species.

We found a surprisingly diverse bacteriobiome in the rhizosphere of some vegetable crops grown
on peat substrate in polyethylene-protected greenhouse that has been in operation for more than 40 years.
The a-diversity indices, calculated in this study, are comparable with the indices calculated for the husk
tomato grown in the open field in the same region (Naumova et al., 2019); for the rhizosphere
bacteriobiome of other vegetables, like cucumber (Wen et al., 2020) and other crops (sugarcane, Zhao et
al., 2020). Therefore it seems that the chemical diversity of root exudates (Rovira, 1969; Uren, 2000;
Zhalnina et al., 2018), i.e. compounds, easily available for microbial utilization, can recruit and sustain
high bacterial species diversity in rhizosphere even after the long-term use for greenhouse crop
production. As reduction in soil microbial diversity was shown to be associated with the burst of soil-
borne plant diseases (Mazzola et al., 2004), the high biodiversity in this study apparently contributed to
healthy status of the vegetables.

One should always bear in mind that proportions of gene copy numbers, be they 16S rRNA or
functional genes, are not entirely synonymic with the number of the relevant organisms present and the
intensity of the processes they perform. In fact, few publications report revealing microbial community
structure-process links (Bier et al., 2015). Therefore microbiome profiles provide just scaffolding for
constructing more comprehensive and/or targeted research.

CONCLUSION

To the best of our knowledge, here we present the first study describing bacteriobiome in the
rhizosphere of several unconventional for West Siberia vegetable crops, such as bitter melon, wax gourd,
kiwano and cowpea, grown on peat-based soil substrate in the greenhouse, using high-throughput
sequencing techniques. We believe the obtained information will help focusing further more extensive
research on rhizosphere microbiome as related to plant host and soil environment and also serve as a
reference for comparing other data, as well as for meta-analysis. Based on the finding that the studied
rhizosphere bacteriobiomes were very diverse, we conclude that the crops were able to recruit diverse
microbiota from the peat-based soil substrate, which, in its turn, means that diverse microbiota has been
sustained over several decades of the greenhouse operation. All crops apparently shaped distinct
bacteriobiomes in their rhizosphere, which ideally should be included into studies of plant-associated
bacterial diversity profiles for breeding and sustainable greenhouse production. As an important plant-
associated characteristic, rhizosphere microbiota deserves more comprehensive research by combined
metagenomic and general microbiological techniques, which will most likely find novel taxa and/or novel
ecotypes and relate them to certain functions. We believe that such knowledge will be extremely helpful
in the future for shaping plant-associated artificial microbiota for quality yields of functional food
production under hydroponics conditions.
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XAPAKTEPUCTUKA BAKTEPUOBUOMA PU30C®EPHI TEILIMYHBIX OBOIIEN:
TAKCOHOMMWYECKOE PASHOOBPA3HUE U ®YHKIIMOHAJIBHBIE I'PYIIIIbI

©2020 H. B. Haymosa ', 0. A. CaBenkos ', T. 0. Anmuxuna — 2 10. B. ®otes’

'®IBYH Hucmumym nousosedenus u aepoxumuu CO PAH, npocnexm Axademuxa Jlaspenmuvesa, 8/2, 2.
Hosocubupck, 630090, Poccusa. E-mail: naumova@issa-siberia.ru, savenkov@issa-siberia.ru
‘@IBEYH Hucmumym xumuueckoii 61uono2uu u pynoamenmanshoti
meouyunvt CO PAH, npocnekm Axademuxa Jlaspenmoesa, 8, 2. Hogocubupck, 630090, Poccus.
E-mail: alikina@niboch.ru
S ®rBYH Lenmpanvuwiti Cubupcxuti bomanuuecxuti cao CO PAH, 3oromodonunckas, 101, e. Hosocubupck,
630090, Poccus. E-mail: fotev_2009@mail.ru

Lenv uccneoosanus. Lenvio uccnedosanus 6vi10 uzyuerue pasHoobpasus nociedosamenvhocmel 2enog 16S
PpPHK u oyenxa @yuxyuonanohoco nomeHnyuana OAKMepUalbHulX aHcamobnei puzocpepvl HEKOMOpbIX
HempaouyuoHHbIX OIs1 CMPAHbl 080Wel, BLIPAWUBAECMBIX 8 YVCIOBUAX 3AWUWEHHO20 2SPYHMA HA H2e
3anaonoii Cubupu.

Mecmo u épemsa uccnedosanusn. Hosocubupck, 2016.

Memooonozun. B cepedune cenmsabps 6 Kouye 6e2emayuoHHO20 cCe30Ha omobpanu o0pazyvbl NOUEbl
pusocgepovl pacmenuti benunxasvl (Benincasa hispida), momopouxu (Momordica charantia), xusarno
(Cucumis metuliferus) u euenvt (Vigna unguiculata), evipawennvix na mopgpsanom nougocybcmpame 8
VCA0BUAX 3AWUWEHHO20 SPYHMA Menauysl, dKcnayamupyemou 6oree 40 nem. Memazenomnuyro JJHK
aKCcmpazuposany, amnauguyuposaru ¢ nomowppio V3-V4 npaiimepos x ceny 16S pPHK, u amnauxomnvl
cexsenuposanu Ha Illumina MySeq. Ilonyuennvie onepayuonnvie maxconomuveckue eounuyvi (OTE)
UCNONL306aAIU OJISL GbISIGNICHUS. DYHKYUOHATILHBIX 2pYynn ¢ nomowbio 6azel danuvix FAPROTAX.

Ocnosnvle pesynbmamol. B Oaxmepuodbuome puszocghepvl OOMUHUPOSATU NPeOCmAgument munos
Proteobacteria (32€11% om obwezo uucra nocredosamenvrocmett), Acidobacteria (23+7%) u
Actinobacteria (18+3%), nocnedoeamenvHocmu KOMOpbIX 8 CYMMe COCMASIANU MpU Yemeepmu 00U
pusocgheproeo  b6axmepuobuoma. Bceeo 6vino evisigreno 20 munoe 6bakmepuil. buopasznoobpasue
bakmepuobuoma pusocgepsbl 0KA3ANOCL OYEHb BbICOKO. MaK, UuHOeKc a-ouopaznoobpasus I[llennona
sapvuposan 7,0-7,5. Yucno gviasnenuvix OTE (8udogoe pasnoobpasue) 6bino modice 8bICOKO, 8apbUpys HO
obpasyam 4500-4900, ¢ mo epems xak oyenxka nomenyuanvrhoeo uyucia OTE (undexc Kao-1) cocmasuna
5100-5700 OTE na obpazey. Bce OTE 6vinu pagnomepno pacnpeodenieHvl 8 baxmepuoouome, u UHOEKCbl
oomunuposanus (Cumncona u bepzep-Ilapkepa) 6vinu ouenv nusku. Ocnognoui oomunanm, Ho ecezo ¢ 1%
OmMHOCUMENbHO20 00U, OmMHOCUICA K cemelicmgy Bradyrhizobiaceae; ecezo 6vino evisgneno 27 OTE
amoeo cemeticmeéa, oonaxo FAPROTAX evisisuna ececo uemvipex azom@urcamopos cpeou wux. B yenom
8bIAGIEHHbIE (PYHKYUOHATbHBIE 2PYNNbL YKA3AAU HA OOMbWON NOMeHyuan OaxmepuanbHvlx ancamonei 6
naHe npoyeccos mpancgopmayuu yenepood, oeHumpugurayuu, 0ecpadayuu apomMamuyeckux coeOuHeHul
U pacmumenbHbIX NOIUMEPOS, NAMO2EHO8 pacmeHull He Ovlio evlaeneno. Haubonvwas pasnuya Ovina
BbIAGIEHA MENCOY MOMOPOUKOU U OCHMANLHBIMU OBOUWHBIMU KYAbMYPAMU. 8 puzocgepe MOMOpOUKU
0Ka3an0ch nosvluleHo omuocumenvHoe obuiue Arthrobacter u Sphingomonas u uucno OTE, cnocobHuvix k
dezpaoayuu apomMamuyeckux coeOuHeHull.

3aknrouenue. Buviasnennoe @vicokoe 6OuOpasHoobpaszue baxkmepuoduoma puszocghepvl 0B0OUHBIX KYAbMYD
nO3605eM  3aKIIOYUMb, UYMO IMU O0B0WHbIE KYIbMYPbl YCHEWHO NPUSTEKATU CBOUMU KOPHesbIMU
BbIOENEHUAMU PAZHOOOPAZHYI0 MUKDOOUOMY U3 MENIUYHO20 MOPGAHO20 NOY8OCYOCMpama, Ymo, 8 Coio
ouepedv,  ceudemenvcmeyem O  BbICOKOM  OUOpA3HOOOpA3UU  MUKpOOUOMbL,  cyujecmsyoujeli 8
nougocybcmpame meniuybl Ha NPOMANCEHUU ee Oaumenvhou xcnayamayuu. Hecmomps na cxodcmeo
MAKCOHOMUYECKOU CMPYKmypbl baxmepuoduoma puzocgepul, 6blagIeHHble O0CODEHHOCMU PA3TUUHBIX
KYIbmMyp NOOMEEPAHCOAIOM He0OXOOUMOCHb  GKIIOYEHUs. U3YUEeHUss OAKMepuaibHo20 pasHooopasus 6
npospammbl ceneKyul U ompadomKu mexHoI02ull MeniuyHo20 POU3B00CMEa 080Uell.

Knroueevie cnosa: mukpoduoma puzocgepwvi; cexgenuposaue amniuxoros cenog 16S pPHK,; momopouka;
benunkaza, Kugano, sueHa; 3anaonas Cubupu.

Humuposanue: Naumova N. B., Savenkov O.A., Alikina T.Yu., Fotev Yu.V. Characterization of the core
bacteriobiome in the rhizosphere of greenhouse vegetables: taxonomic diversity and putative functions // [lougvl u
oxpyacarowas cpeoa. 2020. Tom 3. Ne 3. el28. DOI: 10.31251/pos.v3i3.128
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MUCKAHTYC - IIEPCIHIEKTUBHAS CbIPBEBASL, DJHEPTETUYECKAS 1
OUTOMEJINOPATUBHAMSA KYJIbTYPA
(MuTepaTypHblii 0030p)

© 2020 C. 10. Kanycranunk — ', B. H. SIkumenko’

Aopec: ' Cubupcruiit HUU pacmenuesodcmesa u cenexyuu — punuan HIul” CO PAH, yn. C-100, 30. 21,
Hosocubupckas obn., p.n. Kpacnoobck, 630501, Poccus. E-mail: kapustyanchik@bionet.nsc.ru
ZI/IHcmumym nousoseoenusi u acpoxumuu CO PAH, npocn. Axademuxa Jlaspenmoesa, 8/2,

2. Hosocubupck, 630090, Poccus. E-mail: yakimenko@issa-siberia.ru

B numepamypnom 0630pe npedcmasnenvi ceéedenusi 06 O0OHOU U3 NEPCHEKMUGHBIX IHEPeMUYECKUX
kynomyp — muckanmyce (Miscanthus spp.). Ilpusedenvl Oaunbie no cucmemamuxe, Mopgoroeuu u
enonocuu pacmenus, €20 YpodlICatuHoOCmu U Kauecmsy HOAYYAEMO20 YENLIOA030CO0CPHCAUES0 ChIPbSL.
Toxkazana 603MONCHOCHb IPHEKMUBHO20 GLIPAWUBAHUS MHO2OIEMHUX NAGHMAYUT MUCKAHMYCA 8
KOHMUHEHmManvhvlx — peeuonax  Poccuu. Paccmampusaromea  pesynvmamul uccnedosanul
cpedoobpasyrwezo U QUMoOMerIUOpamueHo20 6030€lcCmsus NOCaA00K MUCKAHMYCA HA A2pONaHowmagm.
Ananusupyiomess  pabomvl RO USYHEHUIO BO3MONCHOCMEN NOAYHEHUs U3 OUOMACCHl  MUCKAHMYCA
NPOMBLIULICHHOU RPOOYKYUU C BbICOKOU 006ABNICHHOU COUMOCIbBIO.

Kniouesvie cnoea: oHepeemuvyecKue - KyJabmypvl, MUCKAHM)C; ypoofcaﬁHocmb; Kauecmeo npodym;uu,
qbumomeﬂuopamueyoe GIIUAHUE, NPOMbIUUIEHHAA nepepa60ml<a

Humuposanue: Kanycmanyux C.IO., Axumenxo B.H. Muckanmyc — nepcnekmusHas cblpbesas, dSHepeemuieckds u
@umomenuopamusHas Kyromypa (mumepamyphsiti 0630p) // Iouswt u oxpysicaiowas cpeoa. 2020. T. 3. Ne 3. e.126.
DOI: 10.31251/pos.v3i3.126

DddexkTUBHOE M YCTONUNBOE PA3BUTHE MHUPOBOW SKOHOMHKH MPEIyCMATPUBACT O0SI3aTEIbHBIA 1
BCECTOPOHHUI y4eT 3KOJIOTUYECKUX acleKToB. [lepMaHEHTHBIA POCT MHUPOBOTO SHEPrOMOTPEONICHHUS H
OTPaHUYCHHOCTb, B I[EJIOM, HCKOMIAEMbIX HICTOYHUKOB CHIPhS U SHEPTUH, 00YCIOBINBAIOT HEOOXOIUMOCTh
3aMEHbl MMEIOIIUXCS MPOMBINUICHHBIX TEXHOJOTHH Ha 9JHEpPro-, MPUPONO- U pecypcocOeperarorime
omorexnomornn. Cephe3HON MHPOBOW  DKOJIOTHYECKOW TIPOOJIEMON COBPEMEHHOCTH  SIBIISCTCS
3arpsi3HEHHE OKPYJKAarollell cpelbl TUIACTHKOBBIMU YNAKOBOYHBIMH MaTepHalaMd M H3ICIUSMH W3
CHHTETHYECKHX MOJMMEPOB. JTO BBI3BIBAET OCTPYIO NOTPEOHOCTH B pa3pabOTKE M YCHICHHOM
NPOM3BOJICTBE OMOpa3iaraeMblX H OHOCOBMECTHMBIX YIMAKOBOYHBIX MATEPHANIOB, B TOM 4YHCIE W3
BO300HOBJIIEMbIX HCTOYHHKOB CBIPbS, YTO OYJET CIOCOOCTBOBATH HSKOJIOTMYECKOW CTAOMIN3aIlluU
npupoaHOi cpeabl. B 5TOH CBs3M B psae cTpaH MHpa aKTUBHO DPa3BHBaeTCI 0coOoe HampaBieHHUE
OMOTEXHOJIOTHH, OCHOBAHHOE HA TMOJYYCHUM I[CHHBIX BENICCTB U MPOJYKTOB C BBICOKOW M00aBICHHOMN
CTOUMOCTBIO U3 PACTHUTEIBHOTO CHIPhsi — OMOMACCHI SHEPTETUIECKUX KYJIBTYP C HHTEHCUBHBIMH TEMIIAMH
(hoTOCHHTETHYECKOW NesITeIbHOCTH. BrosHepreTHyeckne KyIbTypbl MOXKHO Pa3eNuTh Ha TPU OCHOBHEIE
KaTeropuu: 1) KyJbTyphl, HMCIOIINE TOBBIIICHHOE COJIEPKAHUE KpaxMala U caxapoB, UCIOJNb3YEMbIC B
NPOM3BOJICTBE TOIUIMBHOTO JTaHONA; 2) MAaCIHYHbIE KYJIbTYphl, NPHMEHSIEMbIC B IPOU3BOJICTBE
OMOAM3ENbHOTO  TOIUIMBA; 3)  JIMTHOLEJUTIONO3HBIE  KYJNBTYpbI, HJIyIIME Ha  IPOU3BOJACTBO
BBICOKOKaYECTBEHHOM LIEJUTIONO3bl U TEXHOJIOTWYHOW MPOAYKLHUH €€ MepepadOoTKH, SHepruu, ouorasa u
sTaHoMNa. PacTynuii MHTepeC K HMCMOJIb30BAHHIO MHOTOJICTHHX TPaB B KAa4eCTBE OMOIHEPreTHYECKUX H
CBIPBEBBIX KYJBTYp OTMeuaeTcss Bo MHOrHX crpaHax mupa (Lewandowski et al., 2003; Heaton et al.,
2008; Zub, Brancourt-Hulmel, 2010; Wilson et al., 2013; Lewandowski et al., 2016).

OnHuM 13 Haumbolee NEepPCIEeKTUBHBIX, B STOM OTHOIICHWH, PACTCHHU SBISICTCS MHCKAHTYC
(Miscanthus spp.), oOnamarOMMA TOCTATOYHO BBICOKMM aIallTUBHBIM IMOTCHIIMAIOM. Ero HamazeMHas
LEJUTIONI030CoepIKalas OnomMacca OTHOCUTCS K HETPAJAUIIMOHHBIM BO30OHOBIISIEMbIM UCTOYHHKAM CHIPbHSI
U SHEPTHUH, MOJYYCHUE KOTOPBIX HE TPeOYeT 3HAYMTEIbHBIX KaMUTAIBHBIX BioxeHui. [IpoBencHHbBIC B
psilie CTpaH HCCIIeOBaHMsI MOKa3aiy, YTO BaKHOW OCOOCHHOCTHIO MHUCKAHTYyCa SIBJISIETCS CIIOCOOHOCTB
€ro NPOW3BOJICTBEHHBIX IUIAHTALWK Mpou3pacTarh Ha OJHOM MecTe Oonee 20 et 0e3 CyIeCTBEHHOTO
CHIDKEHHS TPOAYKTUBHOCTH, BBICOKas WHTEHCHBHOCTb KOTOpOW 0OOyCiIOBiIeHa chenu(uIecKoi
opranmzanueii poTocuHTEeTHYECKOH nesTenbHOCTH pacteHuss Mo C4-tumy. Ocoboro BHUMAHHS
3aCIy’)KHBaeT CHOCOOHOCTh 3TOW KYJbTYpPHI JJIUTEIBHOE BPEMs MPOU3PACTATh HA HHU3KOMPOIYKTHBHBIX
3eMJISIX, 4TO oOecreunBaeT 0ojee BBICOKYIO SKOHOMHYECKYIO OTAady HCIOJIb30BaHUS TaKUX YTrOAWN
(Nijsen et al., 2012; Clark et al., 2014; Jones et al., 2015; Figala et al., 2015; Lewandowski et al., 2016).
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B psie 3apyOeKHBIX CTpaH MUCKAHTYC aKTUBHO MCIOJNIB3YETCs IIPU MPOU3BOJICTBE LEIUTIONO3bI, OyMary,
3TaHOJA, YIIaKOBOYHBIX MaTepHAIOB W IPYTHX HeHHBIX npoaykroB (Lewandowski et al., 2003; Heaton et al.,
2008; Zub, Brancourt-Hulmel, 2010; Wilson et al., 2013; Lewandowski et al., 2016).Kpome Toro, B
MPOBE/ICHHBIX  HCCIIEJIOBAHUAX TOKa3aHa IEPCHEeKTMBHOCTh IPUMEHEHHS MMHCKaHTyca B  KadecTBe
OuopasnaraeMoro copOeHTa st OOpBOBI C 3arps3HEHUEM TEPPUTOPHIA, B YACTHOCTH TSDKEIBIMH METaJUTaMH,
TuKBHIanuy pa3zmmBoB HehTH w T.4. (Nijsen et al., 2012; Figala et al., 2015;Wang et al., 2020). B paborax
OTeUeCTBEHHBIX aBTOpoB (3uHueHko, SAmmu, 2011; Cnemeko u ap., 2013; bymarkun, 2018; [N'ymmxa,
Octpoboponora, 2019; barmer, [[3to6enko, 2019; CakoBuu u ap., 2020; KamycrsHuuk u ap., 2020) Takxke
TIOATBEPIKIAETCS IEPCIIEKTHBHOCTh UCTIONB30BaHUS MUACKAHTYCa, MPOTHO3UPYIOTCS 00JIACTH KyJIbTHUBAPOBAHHUS
Ha  Teppurtopun  Poccmiickoit ~ Deneparmm,  00OCHOBBIBACTCSI  HACTOSITENIbHAS ~ HEOOXOAMMOCTH
COBEPIICHCTBOBAHHS TEXHOJIOTHI (P (EKTUBHO TepepaboTKH ATOTO IEILTIOIO30COIEPIKAIIETO PACTHTEILHOTO
CBIPBSI, TIOTyY4aeMOro B CHEIM(UYECKUX PETHOHATBHBIX YCIOBHSAX, OIMCHIBaeTCS (POPMHUPOBAHHE U
ToJyIep KaHme TeHO(OHIa MUCKaHTyCa B MECTHBIX ycloBUsiX (JlopormHa u ap., 2019).

Pon Muckantyc (Miscanthus) npuHauiexut K noaceMencTBy IIpocoBsie (Panicoideae) cemeiicTBa
3naku (Poaceae) nopsinka 3nakonsetHsie (Poales). Bee mpencrasurenu poaa sBISIOTCS MHOTOJICTHUMH
KOPHEBHITHBIMU TpaBamu. PazHOOOpa3ne BUIOB MUCKAHTYCa TOBOJHHO BEIHMKO — HACUMTHIBAETCS Oolee
10 BHIOB, pacTylIMX B Pa3IUYHBIX YCIOBMSX — HAa CYXHX, BJIQXXHBIX, 3aCOJIEHHBIX ITOYBAX; Ha Jyrax,
TOPHBIX CKJIOHaX, Oeperax peKk W HapylIEHHBIX TEPPUTOpHsIX. B kauecTBe OMOIHEPreTUUECKOTO CHIPHS
MIEPBOCTETICHHBI WHTEpEeC MPEICTABISAIOT TpU Buna: M. sacchariflorus, M. sinensis n M. giganteus.
Borannueckne xapakTepUCTUKH ITHX BHIIOB UMEIOT HEKOTOpbIe pasnuuus. M. sacchariflorus oTHOCHTCS
K JJIUHHOKOPHEBHIIHBEIM TpaBaM BEICOTOH 70 2-2,5 M, UMEET MNpsIMOM, >KeCTKuil crebenn. JIucThs,
UIMHON 10 60 cM, XapaKTepu3yloTcs y3KOW JaHIETHO-THHEHHOM (hopMoil. AOakcuanbHas MOBEPXHOCTh
JMCTOBOM IIJIACTHHBI TOJIasi, HEOMyIIIeHHAs, a a/lakCHalbHAas — OMyIIeHHast ¥ UMeeT OeI0BaTyro 3aMETHYIO
CepeuHy ¢ leNbHOM Gopmoii kpas. CouBerue, JIMHON 10 25 ¢M, UMEET BUJ BEepOOOpPA3HON METEIKU
OnenHO-(MOIETOBOTO 1IBETA B Hadajle U Oelo-Ceporo LBeTa B KOHLE LBETECHUs (PUCYHOK). M. sinensis
MPEJCTaBIIIeT cO0OW KycToOoOpa3HOe pacTeHHe BBICOTOH a0 1,5 M, WMEeT KOMIIAaKTHYI0 M MEHee
Pa3BETBJICHHYIO KOPHEBYIO cucTeMy. JINCTOBBIE TUTACTHHBI TOXO0XH Ha TIacTUHBI M. sacchariflorus, HO
abakcualibHasi IOBEPXHOCTh onylieHa. CoLBETHE UMEET OKPACKY OT 30JI0TUCTOH A0 TEMHO-()HOJIETOBOH.
M. giganteus sIBISeTCS CTEPUIBHBIM THOPUIOM, TIOJYYEHHBIM B Pe3yJIbTaTe MPUPOIHOTO CKPEIUBAHS
M. sacchariflorus u M. sinensis.

Mopdonorndeckoe CTpOCHHE TIOA3EMHOW 4YacTH pACTEHUH MHCKaHTyca XapaKTephu3yeTcs
MOUYKOBaTOH KOPHEBOM CHCTEMOM C MHOMECTBOM IIPUJATOYHBIX KOpPHEH, y37I0M KYyIIEHUS U
BUJIOM3MEHEHHBIM MOOEroM — KOPHEBHUIIEM. Y3el KyIIeHHS W TOoJ3eMHBbIe TIOOETH pPacIojiaratlorcs Ha
rmyoune 5-20 cM OT MOBEpXHOCTH MOYBBL. KOpHM pa3MmemaroTcs B CJIO€ TOYBBI OT HECKOJIBKHX
canTuMeTpoB A0 1,5 M. KopHeBuina o61aaaioT OKpyIiiol Wi CILIIOCHyTol Gopmoii. Ha nx moBepxHocTH
HaOIIFOJAIOTCS peAyIIUPOBAaHHBIE JTUCThS B BHJIE OECI[BETHBIX WM OypBIX UENIyH, B IMa3yXxax KOTOPBIX
pa3zBuBaroTca OokoBble TOYKH. I[Ipm BBICazKe pacTeHHWH OTpe3KamMH KOpPHEBUIN Habmomaercs
(dopmupoBaHNe y37a KYLIEHHUS, OT KOTOPOTO IMPOUCXOJUT Pa3BUTHE HOBBIX IMOJ3EMHBIX MOOETOB C
OTXOSIIMMA TIPUJATOYHBIMH KOPHSAMH. MUCKaHTYC HCIONB3yeT KOPHEBWINA W KOPHU B KadecTBE
XpaHWINIIA DJIEMEHTOB MHTAaHUS M YIJIEBOJOB, YTO TMO3BONSIET eMy J((EKTUBHO HCIIONb30BATh
MUTATENbHBIE BEIIECTBA BO BpeMsl BereTanuoHHoro mnepuona (3unuenko, AmmuH, 2011; [ymwmxa,
Octpoboponosa, 2019; Kamyctsauuk u np., 2020).

Pactennst MuckaHTyca B KOHTHHEHTAJIBHBIX YCJIOBHSX B TEUYEHHWE BETETAIIMOHHOTO IEPHOAA
OpoxoJiaT psad (GeHodas ¢ xapakTepHBIMH MOP(OIOTHUECKUMH M (H3HOJIOTHUECKUMH NPH3HAKAMH —
BCXOJBl U Pa3BUTHE JIMCTHEB, POCT MEXIOY3MHH (yAJMHEHHE cTeOns), KyIleHHe, BBIXOJ B TPYOKY,
MIOSIBJICHWE COIBETHH, [BETEHHE, cTapeHue (PUCYHOK). M. sacchariflorus, M. sinensis He CUHTAIOTCA
CTepUJIBHBIMH BHIaMH, HO B YCIOBUAX 3anaaHoil Cubupu JaHHBIE BUJIBI HE IPOU3BOIAT CEMSH, TO3TOMY
CTaJluyu Pa3BUTHA CEMSH U CO3PEBAaHUS OTCYTCTBYIOT.

EcrectBeHHOe reorpaduueckoe pacnpocTpaHeHue pona Miscanthus IpAypoOuYeHO K YMEPEHHOW U
cyoTpornmueckoii 3oHam FOro-Bocrounoit Azum, npoctupasick Ha 3anaza no LlenTpansnoit Uaanu u Ha
BocToK 10 [lonmmHe3nmn; HecKoNbKO BHIOB oOHapykeHbl B Adpuke, a Takke Ha [lamsHem Bocroke B
6opeanbHoii 30He (Yanetal, 2012). PacTeHuss MuckaHTyca B LEJIOM XOPOIIO MPUCIOCAONMBAIOTCS K
pa3IMYHBIM MecTaM OOHWTaHWs, CIIOCOOHBI TPOM3PACTaTh HA pPa3HBIX BBICOTAX, YTO TOBOPHT O
3HAYUTENFHOM aJaNTHBHOM MOTeHnuane poxa. OmHako Tpuruionn M. giganteus sBIsieTcsl HambOoiee
pacnpocTtpaHeHHOH (opMol s BeIpanuBanus B Oonee toxkHbIX pernonax (Hodkinson et al., 2002).
MuckanTtyc umeer ortocuHTe3 C4-TMTAa C BBHICOKHM ypOBHEM 3(D(PEKTHBHOCTH HCITONB30BAHUS BOIBI,
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CBETa U 3JIEMEHTOB NMTaHUsA, IIPH 3TOM, B OTIMYME OT APYrHMX BUAOB pacTeHMi C4-Tumna, HEKOTOpbIE
BUJIBI MHCKaHTyCa CIIOCOOHBI MPOM3PACTaTh B OTHOCHTENBHO XOJogHOM kiumare (Bonin et al., 2014).
[loBblIeHHAs XOJOAOYCTOWYMBOCTh OTIEJIBHBIX BHIOB MHCKAaHTyca [EJIaeT €ro IEePCIEKTUBHBIM
KaHJIUJAaTOM JJISl BO3JICNBIBaHNs B KOHTHHEHTAILHBIX pernoHax Poccuu, B ToM uncie B Cubupwu.

A

Pucynok. llnmantarmm wmuckantyca (M. sacchariflorus) copra COpaHOBCKHHA TIPH TPOXOXKICHHUH
paznuuHbix (heHo(a3 B TeUeHUE BETETAIMOHHOTO TEpUOJIa U TEXHOJOruveckas omepanus (yOopka) B
koHIle Beretanuu (HoBocuOupckas 061., Poccus).

A — KymIeHne U BBIXOJ B TpyOKy; b — 1iBeTenne u crapenne; B — ybopka HagzeMHON 6GMOMAacCHI.

CeezieHust 00 UHTPOIYKIIMM MUCKAHTYCA JIOBOJILHO MPOTUBOPEUMBEL. [10 OJJHUM JaHHBIM, pa3IudHbIC
BHBI MHCKaHTyCa IepBOHAYAILHO OBUTH 3aBe3¢HBI B EBpomy m3 As3mm B JeKOpaTHBHBIX IeimsiXx B 1930-x
roaax, no npyrum — M. sacchariflorus Obu1 3aBe3eH B EBpory B koHie 1800-X To0B pycCKUM OOTaHUKOM
K.H. MakcumoBuuem. CooOmiaercs, uto M. sinensis npucytcrBoBan B CIIA eme no 1900 roma u Obut
nocakeH B ycanpbax banrumopa. EcTh cBeneHus, 4To OpuruHambHbIA ruOpun M. giganteus BO3HHK Ha IOTe
Slmonmn u 3aTem ObLT ipuBe3eH B Jlanuto B 1935 roay (Hodkinson et al., 2002; Heaton et al., 2008).

OpHu W3 MepBBIX YHNOMHMHaHMK o pone Miscanthus Ha Tepputopun ObiBuiero Coserckoro Corosa
(EBpometickas 9acTp) CBs3aHBI C UCCIEIOBAHUSAMH IO OIIEHKE PACTEHUI C TOYKW 3PEHHS MPUTOJHOCTH LIS
HCTOJB30BaHms B KopMmorpou3BoacTBe (KopMoBeie pacteHus..., 1950); oTMedanach NepCHEKTHBHOCTH
NpUMEHEHUs] OMOMACCHI KYJIBTYPBI JUIsl IPATOTOBJIEHHSI CHJIOCA M B KAYECTBE ITOJHOKHOTO KOPMa Ha PaHHUX
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CTaAusIX Pa3BUTHA. MHCKaHTYC Takke BBIpAIIMBAIM Ha Oeperax 3achIXaroIlux 03€p Uil OYMCTKU BOIBI U
CraceHus 03epHoOi (IOpHI 1 hayHbI U 1 O0PHOBI ¢ 3PO3UEH TTOUB.

HenasHo npoBeieHHBIC HCCIEIOBaHMS KOPMOBEIX KadecTB MuckanTyca (Kamycrsaunk u mp., 2017,
Kanyctsaunk u ap., 2020) mokaszanu WX CHHKEHHE B TEUEHHE BEreTallMOHHOTO Mepuona; Mo Mepe
npoxoxaAeHus: ¢eHoda3 B HaA3EeMHOW OHOMacce yMEHBINACTCS KOJIWYECTBO MPOTEHMHA W XKHpa H
YBEITUIHMBACTCS coaepxkanue kietdarku (tabdm. 1). Comepskanne B Omomacce ooMeHHO# »HEeprun (0D) 9—
10 M/Ix/Kr B Hauajie BEreTalud TaKKe CBHUIETEIILCTBYET O BO3MOXKHOCTH MOJIYYCHHS B 3TOT MEPHOJ
KOpMa JIOBOJILHO XOPOLIETO Ka4eCTBa.

Taonuua 1
KadecTBO KOpMa U MUTATEIFHOCTD 3€TEHON MacChl MECKaHTyca 3-T0 Tofa IMOCcaIku 1o (ha3aM BereTaruu
(cpenuue naHHBIE)

. o ITuraTensHOCTD
XUMHUYECKHit cocTaB, % B CyX. BEIIL.
Daza o 1 Kr KOpMa
S Brnaxunocts, % 03
MPOTEHH | JKUP KJIETYaTKa 30114 K. €. M I[)K;KF

Havauo passurus 77,4 19,8 2,0 27,1 11,4 | 086 10,17
JUCTHEB (KOHEI] Mast)
Pocr mesaoysmit 63,9 12,1 2,2 28,9 65 | 0,78 9,27
(MIOHB—HIONB)
Bexon 5 1py6iy (o 46,3 6,9 1.0 41,5 55 | 061 8,51
aBI'yCT)

Ha rtepputoputo 3amanuoit Cubupu MuckanTyc Obul 3aBe3eH B 90-X romax MpOILIOr0 BeKa C
Hansaero Boctoka corpyanukamu HWuctutyta uwurtonorun u TeHetukn CO PAH. Meromamu
dhenotunmpoBanms 1 aHanmm3a JJHK HoBas Texmmueckas KyiabTypa Oblia OoTHeceHa K BUAY Miscanthus
sacchariflorus (Cnbiabko u ap., 2013). B pe3ynabTare momysisiiuOHHO-TEHETHUYSCKUX U CEJIEKIIMOHHBIX
pabot Obut BeIBeneH copT CopaHOBCKHIA, BHECCHHBI B [ OCYHapCTBEHHBIH pEECTp CEIEKIIMOHHBIX
MOCTIDKEeHHH (cBUIeTeNbcTBO Ne 58540).

B wuccnenoBaHMAX, TPOBENEHHBIX B  PA3IMYHBIX I[TOYBEHHO-KIMMAaTHYECKHX  YCIOBHUSX,
YCTaHOBJICHO, YTO BKHOW OCOOCHHOCTHIO MUCKAHTYyCa SIBJISIETCS €ro MOJIOKUTENIbHAS Cpeo00pa3yolas
1 (PUTOMENHOPATUBHAS CIIOCOOHOCTH, BO3MOXHOCTh d(PPEKTHBHO MPOU3pACTaTh HA JeTrpaJiupOBaHHBIX
MOYBaxX, 3aMETHO yIydlras WX CBoicTBa. B paborax psga aBTOpOB IOKa3aHa IEPCHEKTHBHOCTH
BBIpAIIMBAHNS MHOTOJICTHUX MOCAJOK MHCKAHTyCa Ha 3eMJISIX, MMOABEPKEHHBIX 3po3uu (Venuto, Daniel,
2010) u nHaBomHenusiM (Barney et al., 2009); Ha oTBaysiax, 00pa3yeMbIX MOCIE JOOBIYH MOJE3HBIX
nuckomaeMbix (Marra et al., 2013; Chen et al., 2013); Ha kucabIX W 3acoieHHBIX mouBax (Krizek et al.,
2003; Schmer et al., 2012; Zhuo et al., 2015); mouBax, 3arps3HEHHBIX TsDKeIbIME MeTarutamu (Pidlisnyuk
et al., 2014); onecuanennsix mousax (DiNasso et al., 2015). [IpogykTHBHOCTE OMOMACCHI 3TOH KYJIBTYPEBI
Ha MaprUHAJBHBIX 3€MIIIX CHIBHO Bappupyer (B mpenmenax 1—14 T/ra) W 3aBUCHT OT COCTOSHUS
WCTOJIB3yEeMBIX TTOYB, TpUMEHeHNs ynoOpenwnii n Buaa pacrenuii (Blanco-Canqui, 2016).

[NoreHiuanbHas MPOAYKTUBHOCTh MUCKAHTYCA ITPU OJ1aronpHsTHBIX (haKTOpax BHEIHEH CPEIbl MOXKET
nocturath 40 T cyxod maccel ¢ 1 ra, peaibHas K€ 3aBUCHT OT BEJIMYMHBI MPHUX0/a (POTOCHHTETHYESCKOU
axktuBHON pamuanuu (DAP) m 3pPeKTHBHOCTH €¢ MCIIONB30BaHMS, TTOYBEHHO-THUAPOTEPMUICCKUAX YCIIOBHIA
BBIPAIIMBAHVS, MPOJAOJKUTEIHBHOCTH BEreTAlIMOHHOTO MEPHO/Ia M BUa pacTeHus. [1o yCpeTHEHHBIM TaHHBIM
(Lewandowski et al., 2003), ypokaiflHOCTb TpPEXJETHHX MOCAJOK MHCKAaHTyca B YCIOBHSAX AHITHU
coctaBysia: y Miscanthus giganteus— 13,8—18,7 t/ra, M. sacchariflorus — 11-12, M. sinensis — 4,6-10,9 1/ra;
B ['epmanum, COOTBETCTBEHHO, 22,8-29,1; 12-13 1 9,1-12,8 1/ra, a B [lopryramm — 34,7-37,8; 35-36 u 16,1—
22,4 1/ra. BnausHMe KIMMaTHYECKUX YCIOBHM PETMOHA HA YPOXKAHOCTh MHCKAHTyCa TaKXkKe IMOKa3aHO B
padoTax psi/ia OTEUECTBEHHBIX U 3apyOeKHBIX aBTOPOB (TaluI. 2).
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Tabauya 2
YpoxallHOCTh MUCKAHTYyCa B pa3JIMYHBIX PETHOHAX MUpPaA
Kinmar v .
poxat,
Pernon Cpennsis £° Ocaiku, MM Bun /ra Hctounuk
3arox, °C B rojl
CII A, New Jersy 11,2 1211 M. giganteus 9,5 Masters et al., 2016;
Kalinina et al., 2017

CIIIA, Illinois 11,1 1043 M. giganteus 15,6
CIIIA, Nebraska 9,7 704 M. giganteus 27,7
Wcnanns 13.9 100.3 M. giganteus 17,6 Tubeilen et al., 2016
Opannus 11.5 557 M. giganteus 16,9 Dufoss, 2014
Opanius 17,8 390 M. giganteus 22 Maughan, 2012
Poccus 4,5 620 M. sinensis 7.8 Nunn et al., 2017
(EBporefickas 4acTb)

M. giganteus 5,7

M. sacchariflorus 4,2
Poccus (3anagnas 1,7 464 M. giganteus 16,6 JlarHBIE aBTOPOB
Cubmups)

M. sacchariflorus 12

B murenpHBIX onbITaX, MPOBOIUMBIX B jiecoctenu 3amagHor Cubupu (Kanycrsaumk u np., 2020),
MPOAYKTUBHOCTH Pa3HOBO3PACTHBIX Mocanok M. sacchariflorus BappupoBaina B npenenax 10—16 1/ra, npu
CpelHeM 3HaueHUH OKoyso 12 T/ra. OTMedeHa XOJIOMOYCTOHYMBOCTH KYJBTYPBHI, €€ BEreTaTHBHOE
pa3MHOXKEHHE, CHOCOOHOCTH MOCJI€ BBICAIKHM KOPHEBUII YK€ Ha 2-3-H Trol co3gaBaTh POBHYIO
TUTAHTAIMIO BBICOTOH 110 2,5 (cMm. puc.). B otmuume ot M. sacchariflorus, M. giganteus umen OONBITYIO
MPOTYKTUBHOCTL OmomMacchl (16,6 T/ra), HO ee Ka4ecTBO OBLIO HIDKE HM3-3a HEITOJIHOTO IMPOXOXKICHUS
(eHoda3 B BereTalMOHHBIA MEPHON: HA MOMEHT yOOpKHM ellle He 3aBepllanach CTaIusl ITTOSBICHUS
COLIBETHH, yOrpaemasi OMoMacca XapaKTepHU30BaJIaCh TOBHIIICHHON BIaKHOCTBIO.

OrmpeneneHHyI0 JUCKYCCHOHHOCTh MOXKET BBI3BIBATH BOIIPOC 00 WHBa3uBHOCTU M. sacchariflorus.
OO6unpHBIE KOPHEBHUIIA KYJIBTYPHI, aKTUBHO pacrpocTpassomuecs B 20-cM MOYBEHHOM CJI0€, HEKOTOPbIe
HCCIIEIOBATENN CKIOHHBI OTHOCHTH K MHBa3sMBHOMY pucKy (Bonin et al., 2014). OgHako W3BeCTHO, YTO
WHBA3WBHOCTH CBOMCTBEHHA, IPEXK/I€ BCETO, PACTEHIAM, Pa3MHOKAIOIIMMCS ceMeHaMu. B 3Toif cBs3H, 10
MHEHHIO PsiJla aBTOPOB, MUCKAHTYC HE MPEJACTABIISAET WHBA3WBHOM YIpo3bl AJS CENbCKOXO3SIMCTBEHHBIX
yroamii (Smith, Barney, 2014; Bonin et al., 2017). B KOHTUHEHTAIbHBIX PETHOHAX C OTHOCHUTEIHHO
XONOMHBIM KiIMMaToM M. sacchariflorus OOBIMHO HE HaeT CEeMsH, TEM CaMblM MHUHUMH3UPYS PHUCK
WHBa3WBHOTO pacnpocTtpanenns (Kamycrarunk u ap., 2020).

OnHoli U3 0COOEHHOCTEH YHEPreTHUECKIMX MHOTOJIETHHX TPaB, B TOM YHCIIE MECKaHTYCa, SBISICTCS
riiyOokoe W OOMIIBHOE MPOHMKHOBEHHWE KOPHEH B MOYBEHHYIO TOJNIIY, YTO YBEIMYHBAET MOPHCTOCTH
MOYBBI, YyJydIIaeT €€ arperatHelii COCTaB M BOAOIMPOYHOCTH arperatoB. [loBBIIEHHAS MOPHUCTOCTH
CHOCOOCTBYEeT WHTCHCHU(HMKAIWW NpPOCAYMBAHUS BJIAarM W, TaKUM O0pa3oM, YMEHBIIAeT CTOK Ha
CKJIOHOBBIX 3eMJIsIX. OnTUMH3aLUs arpoQU3NYECKUX CBOHCTB MOYBHI O BO3ACHCTBHEM YHEPTETHIECKUX
KyJAbTYp TIOJIOKUTENFHO KOPpEeNUpyeT ¢ YyBeJIWueHHeM oOIedl KOHIIGHTpalud TOYBEHHOTO
OpraHWYecKoro yriiepoza. VccinenoBanusi CEeKBECTHPOBAHMS YIJIEPOJa MHOTOJIETHUMH SHEPTeTHYECKUMHU
KyJbTypaMy MOKa3ald UX CHOCOOHOCTDH CBS3bIBaThH yriepon (ot 0,25 mo 4 1/ra B rog nouseHHoro C) u
yIIyqImaTh MpU 3TOM arpou3ndecKre CBOWCTBA IOYBHI, YBEIMYHWBAaTH MUKpPOOHYIO OWOMaccy W ee
aktuBHOCTH (Blanco-Canqui et al., 2014).
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B mpoBeneHHBIX UCCIEIOBAHUSAX YCTAaHOBICHO, YTO MHOTOJIETHIE SYHEPTETHUECKHIE TPaBhl TPEOYIOT
OTHOCHUTEIFHO HHU3KOTO IOYBEHHOTO YPOBHS MHTATENBHBIX BEIMIECTB IO CPAaBHEHUIO C OIHOJIETHUMHU
KyJIbTypaMH, 00J1a/1at0T BBICOKOW MPOAYKTHBHOCTHIO Ha HU3KOIIOJOPOTHBIX 3€MIISIX M CIIOCOOHOCTHIO
JUIMTENTLHOTO OECCMEHHOTO MPOM3pacTaHusl Ha maHtanusx. B EBpore, A3un 1 AMepuke cpein BCero
pa3HooOpa3usi MHOTOJETHUX TpaB BbIAENACTCS HauOojiee NEpPCIEKTUBHBIA IpeAcTaBUTENh JaHHOW
rpymmsl pacternit — pon Miscanthus (Lewandowski et al., 2003; Heaton et al., 2008; Zub, Brancourt-
Hulmel, 2010). B ycnoBusx 3amagnoit Cubupu yuensivu WIulT CO PAH npoBoautcs u3ydeHue
Pa3NUYHBIX IUKOPACTYIIMX M KYJIBTYpHBIX JHEPreTHUeCKHMX pacTeHHH, B TOM YHCJIE W3 ceMeicTBa
3NIaKOBBIX. Hampumep, kaHapeeYHHWK TpPOCTHUKOBUAHBIN (Phalaroides arundinaceae Raush.) mmeer
yposkaii 3eneroit maccel 30-35 1/ra, conepxanne nemtona0o3sl 44,2 % (abc.-cyX. CHIpBs), BEICOTY MOOET0OB
220 cMm; oBcsiHUIA TpocTHUKOBUAHAS (Festuka arundinaceae Schreb.) — ypoxxaii 3eneHoit maccbl 39-45
T/ra, conepxanue nemnonossl 40 % (abc.-cyX. crpbs), BeIcOTy HoberoB 158 cm; exa coopras (Dactylis
glomerata L.) — ypoxaii 3enenoit maccsl 3338 1/ra, cogepxanue nemmnoiossl 55,4 % (abc.-cyX. ChIphs),
BeIcOTY T00eroB 150 cm. OgHAKO MO KOMILIEKCY OHMOJIOTHUYECKHX, XO3SMCTBEHHBIX M OHOXMMHYECKUX
TroKazaresieli MUCKaHTYC SIBIISIeTCS HarOoiee npeanoututenbHbM (Kamycrsaunk u nip., 2020).

OnHMM W3 JOCTOMHCTB MHCKAHTyCa SBJISIETCS OOECIIEYeHHE €ro ITOCaJKaMHU MOJIOKUTEIEHOTO
JHEPreTHYECKOro Oaanca u npoduuutHoro Oananca rymyca. [lo nanasiM B.A. 3unuenko u M. fAmmna
(2011), ypoxkaii Hag3zemMHO#l OmMoMacchl 3TOH KyJbTypel B 20 T/ra MOXKET 00ECHEYUTH CTOJBKO IKe
SHEPTHH, CKOJBKO MPOou3BOaUTCS U3 12 T yris. [lpu BeIpammBaHnn MUCKaHTyca yXKe Ha 5-if To B IOYBE
TuraHTanuii Habmomaercs ysenuuenue (Ha 0,1-0,2 %) comepxannsa rymyca (3uHuenko, SAmun, 2011).
[lokazaHo, 4YTO TmpH BHIpAllMBAaHMKM MHCKaHTyca B TeueHue 10 JleT Ha TMOYBaxX JIETKOTO
IpaHyJIOMETPHYECKOTO COCTaBa COAEp)KaHHe ryMmyca B mouBe Bospocio Ha 0,3-0,4 %, HecMoTps Ha
WHTCHCHBHOE HCIIONIb30BaHUE pACTEHHSAMH TMOYBEHHOr0 MOOWIBHOTO a30Ta, TEHEPHPYEMOTO
COOTBETCTBYIOLIUMH MUHEpPAIH3aMOHHBIMU Tiporieccamu (KamycTsaauuk u ap., 2020).

HccnenoBanusi, mpoBeAeHHbIE 3a PyOEKOM B IMOCagKaX MHCKAaHTyca, CBHUAETENBCTBYIOT, YTO
3arackl yriiepoja B O4YBe O] 3TOH KyJIbTypoil yBenuunBaroTcs Ha 2 1/ra B rof (Robertson et al., 2017). B
nepuosl (GopMUPOBaHUS MHOTOJICTHHX IOCaJOK MHUCKaHTyca (4 roma) B ycioBuax 3amagHor Cubupwm
Obula MPOBEZICHA OLIEHKa KOMIIOHEHTOB OajaHca yriepoja, KOTopas Moka3ajla Haludhe O0ObEeKTHBHBIX
MPEINOChUTIOK IS 3aKpelyieHus yriepojia arMocdepbl B YCTOMYMBBIX (PAaKIHUAX I[TOYBEHHOTO
opraamdeckoro BemectBa (Kamyctsaumk u np., 2021). B pabore C.}O. KamycTssHUMK ¢ coaBTOpammu
(2020) ycTraHOBJICHO AOCTOBEPHOE HAKOIUICHHE YIJIEPOJa B BEPXHEM CJIO€ IMOYBHI IOJI MHOTOJICTHUMH
MOCaJKaMd MHCKaHTyca M, KpOME TOro, TEHACHIHA YBEIUYEHHUsS COACPKaHMS 30JIbHBIX 3JEMEHTOB,
CBSI3aHHOTO, BEPOSATHO, KaK C WX OWOTCHHOW AaKKyMyIsllMed, Tak W C IIOBBIIICHHEM CTEIeHU
TIOJIBMDKHOCTH MTOYBEHHBIX ()OPM DIIEMEHTOB.

C.1O. KanycrsHuuk ¢ coaBropamu (2020) ompenenunu, YTO €XKETOAHBIM BBIHOC MHCKAHTYCOM
AIIEMEHTOB MUTaHUs M3 TOYBEHHBIX 3a1acoB MPH cpenHell ypoxaitHocTu 12 1/ra cocraBmser: azota — 17—
20 kr/ra, docdhopa — 11-17, xamus — 35-40, maramss — 2-3 kr/ra. Ilo cpaBHEHHIO C APYTHMH
YpOKaHBIMK KYyJbTYpaMH, TaKHe MacliTa0bl OTYY>KIACHUS IUTATENbHBIX DIEMEHTOB W3 MOYBBI
MIPEJICTABIIIOTCS HEBBICOKMMH. HW3KyH0 MOTpeOHOCTH MHCKAaHTyca B MOYBEHHBIX 3aracax 3JEMEHTOB
muTaHus oTMedanu u npyrue aBTopsl (Lewandowski et al., 2003; Nijsen et al., 2012; Jones et al., 2015).

Ilo nmanHeiM HexoTopbix wucchemoBatened (Himken et al., 1997; Lewandowski, Kicherer, 1997)
NpUMeHeHre YIOOpeHWi MOJ MHCKaHTYC IIenecooOpa3HO TONBKO B mepBble 1-2 roma ¢opmupoBaHus
TUIAHTAIlMM Ha TI0YBaX ¢ odeHb Hu3kuM cozepkanneM NPK. Crabas OT3BIBUMBOCTG 3TOH KyJIbTYphI Ha
BHECEHHUE yI0OpEeHHI BO MHOTOM CBsI3aHa C €€ CIIOCOOHOCTBIO K AP (EKTUBHON PeyTHIM3AIMH TUTATEIbHBIX
aneMeHTOB. B KOHIle BereTanuu U3 MoOEroB B KOPHEBHUINA mepeMernaeTcs npumepao 50 % MOrIoneHHOro
azora 1 pocdopa u 30 % xanus u Maraus. BecHo#t 3Ti pezepBbl MOOMITU3YIOTCS ISl POCTA HOBBIX TIOOETOB,
JieTiasi MECKaHTYC B OTIPEZIeTIEHHOM CTENeHN HE3aBUCUMBIM OT YPOBHS IIOYBEHHOT'O TUIOIOPO/IHSL.

B memom MOXHO CKa3aTh, YTO UCCIIEIOBAHUS, POBEACHHBIE B PA3JIMUHBIX CTPaHAX MHpa B Pa3HBIX
MOYBEHHO-KJIMMATHYECKHX YCIOBUAX, YCTAHOBWJIM TIOJOKUTEIBbHBIE CPelno00pa3yrole BO3MOKHOCTH
MHUCKAHTYCa, €T0 OYCBUIHBIA ()UTOMEITHOPATHBHBIA M alallTUBHBIN MOTEHIINA. BBISBICHa CITOCOOHOCTH
pactenuii poma Miscanthus TORIEPKUBATh BBHICOKWH ypoBeHb (orocuHTe3a C4-Tuma npu HHU3KUX
temneparypax (Lewandowski et al., 2000; Naidu et al., 2003; Heaton et al., 2008), moka3aHbl HEBBEICOKHE
MOTPeOHOCTH B TMHTATENLHBIX BEIIECTBaX, CIIOCOOHOCTh CBS3BIBATh OOINBIIOE KOJIMYECTBO YTIEpona,
xoportrast 3QPeKTHBHOCTL UCTIOIB30BAHNS UMEIOIICHCS BJIaru, BhICOKas mpoaykmus 6uomaccer (Clifton-
Brown, Lewandowski, 2000; Lewandowski et al., 2003; Foereid et al., 2004), a Tak)ke IOBBIIICHHAS
YCTOHYHMBOCTH K O0IIe3HAM U BpeautensM (3uHueHko, Amun, 2011).
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Takum o00pa3zoMm, pe3ynbTaThl UIMTENbHBIX wucchaenoBanuid (KamycrsHumk u ap., 2020; u 1p.)
CBHIETEJBCTBYIOT, YTO KyJIbTHBUPOBAaHUE IIAHTALIMH MHUCKaHTYCa CIOCOOCTBYET PELICHHIO Psifa 3HAYMMBbIX
9KOJIOTMYECKHX BOIPOCOB: CO3[A€T KyJBTYpPHBIH arpojaHmmadr, pandoOHAIBHBIA B ONPEAEICHHBIX
MOYBEHHO-KIIMMATHUYECKUX YCIIOBUSIX;, OOECleYnBacT TONYYeHHE YCTOWYMBOTO YpOXKas KadyeCTBEHHON
pacTeHHEeBOAYECKON MPOAYKLUH, YTO TMOBBIIACT S(PPEKTHBHOCTH HMCIONB30BAHUS HHU3KO IUIOAOPOAHBIX
3eMeJlb; YJIydIaeT TyMyCHOE COCTOSIHUE M CTaOWIM3HupyeT (POHA HOABIKHBIX (DOPM 30JIBHBIX JIEMEHTOB
MIOYBBL, TEM CaMbIM IPEMATCTBYS HapPaCTAIOIIEMY HCTOIIEHHIO €€ TNIOAOPOHS U ACTpaJaliii.

XuMUYecKHii aHaIM3 HaA3eMHONH Ouomacchl Muckantyca (tadom. 3) (BymaeBa m ap. 2015)
HOATBEP)KAAET €ro IEHHOCTh KAaK MCTOYHUKA SHEPIMU M ChIPhs UIA MEpepadOTKH B MPOAYKLHUIO C
BBICOKOW 100aBIIeHHON cToMMOCTRIO (CipIHBEKO U jp., 2013; 'mcmartynmuaa u ap., 2015; CakoBud u mp.,
2020). Bricokoe comepxanue 1eutton036l (10 51 %) mpu OTHOCUTENHEHO HU3KOM ypoBHE JurHuHA (10 20
%) u xupoBockoBoil ¢pakuuu (0,9 %) xapakTepu3yeT MHCKaHTYC KaK IEPCIEKTUBHYIO YpPOXKalHYIO
CBIPbEBYIO KYJBTYPY CO 3HAUHUTEIIbHBIM 3KOHOMUYECKUM IIOTEHLMAJIOM BO3ZEIBIBAHUS U NE€pPepadOTKU.
[TokazaHo, 4TO OTIAMYMUS B COJIEPKAHUHM OPTaHUYECKUX COEIMHEHHUI B OMomMacce B 3aBUCHMOCTH OT BHJIA
KYJIbTYpBl HEBEIHKH (TabI. 3).

Tabnuuya 3
ConepxaHue coelMHEHUH B HaI3eMHON OnoMacce MUCKaHTyca, % ot abc.-CyX. BElecTBa
Bun Henmronoza JIuraun IIenTo3anHbl 30IbHOCTE KupoBocKoBad
bpakuus
Mzscar?thus 50.65+1,0 16,98+0.5 24,90+0,5 2,37+0,1 0,70+0,5
sacchariflorus
M. sinensis 50,92+1,0 20,70+0,5 24,7205 2,19+0,1 0,85+0,5
M. giganteus 46,72+1,0 18,50+0,5 17,85+0,5 3,12+0,1 1,1240,5

OpHUM W3 NEPCHEKTHBHBIX HANPABICHUH HCIONB30BaHMA MHCKAHTYCAa Ha CETONHSIIHUNA ACHb
SBISIETCS  EJUTIOJIO3HO-OyMakHasl  MPOMBIIUIEHHOCTh.  J((QEKTHBHAS BO3MOXHOCTH  IMOJYYCHHUS
OTICNBHBIX COPTOB Oymaru u3 OMoMacchl MECKaHTyca NokaszaHa B psae padot (Hurter, 2014; Bynaesa u
np. 2015; I'nematynuna u ap., 2015). B Tabnuie 4 nmpuBeaeHbI XapaKTePUCTUKH OyMaru, MPOU3BeIeHHON
u3 M. sacchariflorus copra CopaHOBCKWHIA, BBIparieHHoro B 3amaaaoit Cubupu (I'ncmarymuHa u 1p., 2015).

Tabnuua 4
[ToxazaTenu kadecTBa Oymaru, moJydeHHON M3 MucKaHTyca copra CopaHOBCKHIA
ITokazaTens kadecTBa 3HaveHHe

CpenHsis TonmuHa 00pasia, MKM 96,5
[L10THOCTS, T/cM° 0,827
PaspoiBHas qiuHa, M 3200
CormnpoTuBiieHHE TIPOAaBINBaHUI0, Klla 68

ComnpotuBnenue pa3aupannto, MH 130

XKectkocTs npu pactsxenuu, kKH/m 410

PaGota paspyurerus, /M’ 10,79
Pazpymatoiiee Hanpsokenue, Mna 26,51
Pazpymatommas gedgopmarus, % 0,76

B mpoBeneHHBIX POCCHHCKMMH YYEHBIMH HCCICIOBAaHHUSIX yCTaHOBIEHA BO3MOXKHOCTb
NoJydeHus W3  OHMOMacchl  MHCKaHTyca  KaueCTBEHHOH  LeJUII0JIO3bl, B  TOM  UHUCHE
HAaHOKPHCTAJUINYECKOH, HCHOJIB3yeMON [UIS W3TOTOBJICHUS pPa3IMYHONH BBICOKOTEXHOJIOTUYHOMN
npoaykiuu (Cneiapko U ap., 2013; Gismatulina et al., 2015; Budaeva et al., 2016; CakoBu4 u ap.,
2020). JlocToBepHO TMOKa3aHO, YTO M3 MHUCKaHTyca MOKHO TNOJYYUTh LEJUIION03y Kak s
HOCJIEIYIOIEro CHHTE3a MPOCTHIX U CIIOKHBIX d(QHUPOB, TaK U JUIs BEIPAOOTKH 0COOBIX BUJOB Oymar.
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C mpuUMEHEHHEM OTEUECTBEHHBIX (DEPMEHTOB, IPOXIKEH, MUKPOOMOIOTHYCCKUX KOHCOPIIUYMOB H
HITAMMOB U3 MHCKAHTYCa MONTYYSHBI TIFOKO3HBIC THAPOIU3ATH, OMO3TAaHOM (TOMJIHUBHBIA U B KAYECTBE
mpeKypcopa [ XHMHYSCKMX MPOAYKTOB), OakTepuabHas MEJI0I03a M MOJOYHAs KHCIOTa.
Muckantyc MoxeT 3((EKTHBHO HCIOJIB30BAaThCS B MPOU3BOJICTBE OJIHOPA30BOW OHMOpaszmaraeMoii
nocyibl, 0M00eTOHAa, KOMITO3UTHBIX MAaTePUANIOB, OMOTOILINBA U JIP.

[IpousBoacTBO OHMO3TAHOMA, SBISIONIEIOCS NPHOPUTETHBIM OHOTOILUIMBOM, IOJYYHIO IIIHPOKOE
pasBuTtue B psiae 3apyoexHbix crpad (Lewandowski et al., 2003; Heaton et al., 2008; Nunn et al., 2017). Ono
OCHOBaHO Ha UCIIOJIb30BaHUU OBICTPOBO300HOBIISIEMOTO IEIUTIOII030COACPIKAIIETO ChIPhS, K KOTOPOMY, B TOM
yrcie, oTHOCHTCST M MuckaHtyc. [IpoBeneHnple uccnenoBanus (Baibakova, Skiba, 2015; FOpuna, 2015)
XapaKTEPU3YIOT MMOJYYaeMyI0 U3 MUCKAHTYCa IMPOAYKIINIO KaK CIIUPT BHICOKOIO KayeCTRa, IpeIHa3HAUCHHbIN
JUIS HETUILEBOTO HCIIOJIb30BaHKS; YCTAHOBJICHO, YTO B MPOM3BOAMMOM M3 MHCKAHTyca OMO3TAHOJE OIS
METaHOJIa OYeHb MaJia, HeBBICOKO U COJICPYKAHNE CHBYIITHBIX Maces U 3(pUpoB.

Takum o00pa3oMm, aHajaM3 HaydHbIX pPabOT, BBIIOJHEHHBIX B Pa3HBIX CTpaHax MHpa,
CBUJICTEILCTBYET O OOJBIION TEPCIEKTUBHOCTH BO3JENIBIBAHUS MHCKAHTyCa KaK CBIPhEBOU U
JHEPreTHYECKOW KYJIBTYPhl C BO3MOXHOCTSAMH HIMPOKOTO WCIIOJIB30BAHUS B Pa3iIUYHBIX OTPACISIX
9KOHOMUKH, CIIOCOOHO! (HhOpMHUPOBAThH MPOTYKTHUBHBIC MHOTOJICTHUE TUTAHTAIMH HA HU3KOTLJIOAOPOIHBIX
MOYBax U B PETHOHAX C KOHTMHEHTAJILHBIM KIIUMATOM, B TOM uuciie B Cubupu.

®UHAHCOBA I IOJJIEPYKKA

PaboTa BhIOIHEHA B paMKax OIOKETHBIX MPOEKTOB CHOMPCKOrO Hay4YHO-HCCIIEAOBATEIBCKOTO
WHCTHUTYTa pacTeHneBoacTBa U cenekunn — ¢umnan OUL] MactutyT nuronornn u renetuku CO PAH Ne
0259-2021-0018 u Muctutyta nouBosenenus u arpoxumun CO PAH Ne AAAA-A17-117030110078-1.
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The literature review provides information about one of the most promising energy crops — miscanthus
(Miscanthus spp.). Data on the systematics, morphology and phonology of the plant, its yield and the
quality of the resulting cellulose-containing raw materials are presented. The possibility of effective
cultivation of perennial miscanthus plantations in continental regions, including Russia, is shown. The
results of studies of the environmental and phytomeliorative effects of miscanthus plantings on the
agricultural landscape are considered. The work on studying the possibilities of obtaining industrial
products with high added value from miscanthus biomass is analyzed.
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HOYBEHHOMY MY3EIO UIIA CO PAH - 20 JIET!

‘M) Check for updates

© 2020 H. A. CokoJioBa

Aopec: @I'BYH Uncmumym nousosedenus u azpoxumuu CO PAH, npocnexm Axademura Jlaspenmoesa, 8/2,
2.Hosocubupck, 630090, Poccus. E-mail: nsokolova@issa-siberia.ru

14 ansapa 2021 coda ucnoamsemca 20 nem co Ousi ocnoganus nougennozo myszes HIIA CO PAH.
Obpaszosanue u QyHkyuonuposarue myses OblN0 NPOOUKMOBAHO KAK KOAUYECEOM HAKONIEHHbIX K HAYATY
XXI gexa 3nanuii 0 nousax Cubupu, max u HeoOX0OUMOCbIO WUPOKO20 NPOCEEUeHUS HACENEHUs 8 CBA3U C
Ha3pesuwuMu dKono2uveckumy npoonemamu. Ilpeumywecmea axademuueckoeo myzes — cepbesHoe HayuHoe
conpogodicoenue KoaneKyutl, 603MONACHOCMYb OJis nocemumeietl NoZpy3umvpCs 68 UCcie008amenbCkylo cpeoy,
NPUKOCHYMbCA K HAYKe «U3 nepauix pyky. [lousosedenue — MynbmuoUCyuniuHapHas HayKa, Nodmomy 3HaHus.
0 NOY6AX UHMEPECHBI He MONbKO CAMUM NOYB08E0aM, HO U KOJIe2aM U3 CMEJCHbIX Ompaciel — 60MaHuKam,
2eonozam, ezeozpagpam, cneyuanucmam 8 O0IACMU CEeTbCKO20 XO3AUCME U, NPUPOOONONb308AHUS,
cmyoenmam, wiKoavhukam u m.0. Ilougenmwili myseii ce200Hs — dMO OUHAMUYHASA, DA3GUSAIOWAACS
CMPYKmMypa, HARPAGNEHHAS. HA AKKYMYIAYUIO U PACHPOCMPAHEHUe 3HAHULL O NOY6AX, 3aKOHOMEPHOCMAX UX
paseumust u QYHKYUOHUPOSAHU, hOPMUPOBAHUE OMBEMCIMEEHHO20 OMHOUEHUS K OKpY*calouell cpeoe.

Knwueswie cnosa: My3eu, no4evl, IKCNOHAMbl, NOY6EHHblEe MOHOJIUNDbL,; 06pa3ubl noue, d)On’IOGblCmaBKM

Lumuposanue: Coxonosea H.A. Ilousennomy mysero UIIA CO PAH — 20 nem! // Housvl u oxpysicarowas cpeoa.
2020. Tom 3. Ne 3. el23. doi: 10.31251/pos.v3i3.123

B cucreme w™yseeB Poccum B HacTosmiee Bpems ¢yHKuoHupyer Oomee 3000 wMy3ees,
COXPAHAIONIUX HALMOHAJIBHOE U KYJIbTYPHOE JIOCTOSHHE CTpaHbl. AKaJeMUYecKue (MCCIeI0BaTeIbCKUE
WIN Hay4HbIE) My3€H HaXOAATCS B BEACHUM AKaJZeMUH HayK, U BCETJa TECHO CBA3AHBI C YUPEKICHUAMH
HayK{ U 00pa3oBaHUs. AKaJleMHUUYECKHE My3€H, KaK NIPAaBHUJI0, OTIMYAIOTCS BHICOKUM YPOBHEM HAy4YHOTO
COIIPOBOXK/ICHHSI, CTPEMIIEHIEM HE TOJIBKO TIOCTOSHHO PaCIIUPATH CBOU (DOHIBI, HO U COBEPIICHCTBOBATD
(hopMBI B3aUMOAEHCTBHS C TIOCETUTENSIMH: OpraHU3alHsl SKCIIO3ULIUH, BEICTABOK, JIEKIWH, HHTEPaKTHBOB,
B3aumoneiicteue co CMU u T.a1. Cpenu moutn 600 pOCCHICKHUX €CTECTBEHHOHAYUYHBIX MY3€EB
CYLIECTBYIOT aHTPOIOJIOIUYECKHE, T€OIOTHYECKUE, MUHEPAIOTHYECKIE, OOTAHUYECKUE, 300J0THIECKHUE,
MOpPCKHE, MaJleOHTOJOTHYECKHe M Apyrue. OTH YUYPEKIACHHUsS COOMPAIOT, HM3YyYalOT U IKCIOHUPYIOT
KOJUIEKLIMM €CTECTBEHHBIX MaTEpHAJIOB, a TAaKKe Pe3yJbTaThl MCCICAOBAHUN B MPOQHIBHBIX 00JacTAX
3HaHus. EcrecTBeHHOHay4Hble My3€H IIO3BOJISIIOT IOCETHTENAM JIydllle Y3HaTh OKPY’KAaroIUH MHup,
c(OpPMHPOBATh HMITATUIO M OEpEeKHOE OTHOIIEHHE K MPUPOJE, MOBBICUTH YPOBEHb OOPAa30BAaHHOCTH M
KyJbTYpbl. OCOOEHHO ATO aKTYalbHO ISl )KUTEJIeH rOpoJOB, MOTPYKEHHBIX B HCKYCCTBEHHO CO3JaHHYIO
cpeny. llouBoBenenue, Kak MyJbTHAMCHMIUIMHAPHAA HAayKa, JAaeT CaMoO€ ITUPOKOE MPEICTaBICHUE O
(YHKIMOHUPOBAaHWW JaHJIIAPTOB, CBS3M WX KOMIIOHEHTOB, HCTOpHH (opmupoBanusi. My3ees,
HEMOCPEJICTBEHHO CBA3aHHBIX C TIOYBEHHBIMHU M 3€MENBHBIMU pPeCypcaMu, HacUUTBIBaeTCsl okoio 20, u3
HUX 3a YpajoM — Bcero 3 (Bkirouas [louBennsriii myseit UITA).

B cBere HOBBIX ODKOJIOTHYECKMX BBI30BOB, CBSI3aHHBIX C M3MEHEHHEM KIIMMaTa, YyBEJIHMYEHHEM
00bEeMOB JTOOBIYM TOJIE3HBIX HCKOMAEMbIX, MHTEHCH(HKAIIUEH CEeIbCKOXO3SMMCTBEHHBIX MPOU3BOJICTB,
HPOCBELICHUE ITMPOKHUX KPYT'OB HACEIEHUS B YACTH SKOJIOTHUECKON 0€3011aCHOCTH BBICTYTIAET Ha MEPBbIH
rutaH. [TouBa — 0ocHOBa BCeX HAa3eMHBIX HKOCHCTEM — TAaK)KE€ MTOIBEPTAeTCs BIMSIHAIO MHOTHX HETaTUBHBIX
(akTOpoB, B TMEpPBYIO OuYepedb, aHTPOINOIEHHOTro xapakrepa. Kak mpaBWilo, MpOLECCH €CTECTBEHHOM
BOJIHOM M BETPOBOM 3pO3MM TOYB MHOTOKpPaTHO YCWJIMBAIOTCS IIOJ BO3ACHCTBHEM HENPABUIBHO
OpPraHM30BAaHHON XO3SHCTBEHHOM [NESITENbHOCTH dYejoBeKa. Pacmamka KpyThIX CKIIOHOB B 00JacTsx
NpPOSBICHUS BOJHOM »HpO3MM TPHUBOIUT K pPE3KOMY YBEIHMYEHHUIO CMBIBa BepxHero, Hauboiee
IUIOAOPOAHOTO IIOYBEHHOTO TOPHU30HTAa; HEKOHTPOJUPYEMBIH BBIAC CKOTAa BIEYET YCHIICHUE
IeIAIMOHHBIX MPOLECCOB U OIYCTHIHUBAHMS B CTEIHBIX paloHax; MUINTEIbHOE HCIIOJIB30BaHUE MAIIHU
C OrpaHWYEHHBIM TPUMEHEHHWEM YIOOpeHHWH, HECOOJTI0JeHHEeM CeBOOOOPOTOB MPHUBOIUT K
00ECCTPYKTYPHBAaHUIO W JEeTyMU(UKAIMU; HENPAaBWIBHO OPraHM30BaHHOE OPOIICHHE IPOBOLHUPYET
BTOPUYHOE 3acolieHHe W ToMmy momoOHoe (I'moGampHBI KimMart.., 2019). 3adacTyro MOYBHI OBIBAIOT
MOJTHOCTBIO pa3pyLIeHBI, HAPUMED, MPH JOOBIYe MOJE3HBIX MCKOMAEMbIX — YIS, HeTH, JKEIe3HBIX U
nojuMeTaJuIndeckux pya (AHapoxaHoB, AprtamonoBa, 2018). Takum o6pazom, HTPOUCXOAUT
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MIOCTETIEHHOE U HEYKJIOHHOE CHUKEHHE IIJIOUIa/ e He TOJBKO CEIbCKOXO3AHCTBEHHBIX YToJuil, HO U, B
I[EJIOM, TIPOYKTHBHBIX 3€MeJIb.

Borpochl skomorudeckoi 6e30macHOCTH Ha3peln yxke K Hadany XXI cromerus. Hapactaromiue
TEMIIBI TOPHOH 100ObIUM, HedTe- M ra30100bIUH, COKpAIlEHHE ILUIONaaeH MPOMYKTUBHBIX ITaCTOMII
BCJICJICTBUE OIYCTHIHMBAHUS, 3a001aYNBAaHUC JICCHBIX YTOJHU, JACTpajaius BEYHOH MEp3JIOTHl U JIpyTUe
mpo0IeMBl TPeOYIOT CKOpeHIIero MpUHATHS pereHnid. HeoOXomuMoCcTh crcTeMaTH3auy  OOJIBITIOTO
KoJIM4ecTBa HakomieHHBIX K 2000 romy 3HaHWi O mouBax oOycioBuia co3naHue [louBeHHOToO My3es
WuctutyTta nouBoBeaenusa u arpoxumun CO PAH. 14 suBaps 2001 r. mupexkropom uHctutyTta HM.M.
lamxueBsIM OBLT U3M1aH TPUKa3 00 opraHu3auy [[ouBeHHOTO My3es, TPU3BAHHOTO HE TOJBKO COXPAHAThH
M aKKyMYJIHPOBaTh 00pa3ubl MOYB [T JaTbHEHIIIEro MOHITOPHHTA TIOYBEHHBIX pecypcoB Cubupu, HO U
MOMYJISIPU30BaTh HAYKy O MOYBaX B KPYTy KOJUIET — CIIEIHAJIMCTOB €CTECTBEHHOHAYYHOro mpoduiu, a
TaK)Ke CTYJIEHTOB, IIKOJBHUKOB M BCEX HEPABHOMYIIHBIX K TMpHpojie mozei. [lepBriM pykoBomuTeIeM
ITousennoro my3es ctan B.A. KynsIinH, HayqHBINA COTPYIHUK JabopaTopuu reorpaduu U reHe3nca MoyB
HITA. CobpaHnuio U MOMOJHEHUIO KOJUIeKIuid My3est CiocOOCTBOBAIM U IPYTHe COTPYAHUKH MHCTUTYTa
— B.A. Xwmenes, B.M. Kypaues, b.A. Cmonenues, O.B. [Tonoxun, E.H. Cmonenuea, [.A. Cokomnos,
H.A. I'aBpunos, C.A. Xynses, A.C. UymbaeB, M.T. YcTHHOB 1 MHOTHE pyTHE.

OCHOBHBIMH HamlpaBICHUSMH Pa0OTBl My3es OCTAlOTCS SKCIO3WIMOHHAs W (oHmoBas padora,
oOpa3oBarenbHasi U MPOCBETUTEIbCKAS JIEATEILHOCTD, MPOBEACHHE HAYYHBIX HCCICIOBAHUM, M3IaHUC
CYBEHHPHOU U MH(POPMAIIMOHHOHN MPOTYKITHH.

JKcno3uyuonnas u ponoosan padoma. I’ TaBHEIMI SKCIIOHATAMHU ITOYBEHHOTO MYy3esl SBISIOTCS
MOYBEHHBIE MOHOJHUTHl — BEPTUKAJIbHBIE Cpe3bl MOYB B HEHAPYIIEHHOM, €CTECTBEHHOM CIIOKEHHUH.
dopMupoBaHrEe KOJIEKIMH MOHOJIMTOB OBUIO HAYaTO €Ile 0 CO3JaHus MOYBEHHOTO MYy3esl, HEKOTOpbIE
MOHOJIHTHI XpaHWJINCH CO BpeMeH cymiecTBoBaHus [louBenHoro otnena B buonormueckom uactutyTe CO
AH CCCP. Dkcrno3uiiyisi MOHOJIUTOB ITIOYB COCTOUT M3 3-X 4acCTEH.

@omo 1. Dxcnio3urus MoHOIUTOB B [louBeHHOM My3ee UITA

Opna M3 HUX COCTaBJI€HA MO MPUHIIUITY CMEHBI MPUPOAHBIX 30H U 30HAJIBHBIX TOYBEHHBIX THUIIOB
OT TMOJ30JI0B CEBEPHOM TalI'W IO KAIITAHOBBIX IMOYB CyxHX crenei 3amaguoit Cubupu. IIpodwin nous
COIIPOBOXKAAIOTCS (QoTorpadusiMU XapakTEPHbIX JTaHAMA(PTOB, B KOTOPBIX 3TH IIOYBBI CYIIECTBYIOT.
Takasi KOHLENIHNS TTO3BOJISIET MPOCIEIUTh 3aKOHOMEPHOCTH (DOPMHUPOBAHUS PA3IUYHBIX THIIOB MOYB B
OMOKIMMATHYECKUX 00IaCTIX B COOTBETCTBHH C MIOUYBEHHO-TEOrpaQUUECKIM PaiOHUPOBAHUEM.

Bropas 4acTh 3KCIO3UIMK MOHOJIUTOB CHOPMHUPOBAHA 110 NPUHLIUITY CMEHBI I0YB B 3aBUCHMOCTHU
OT TIOJIOKEHHsI B penbede — OT aBTOMOP(HBIX 30HAJIBHBIX THIIOB MOYB JIECOCTENMH (UEPHO3EMOB) K
THIPOMOP(HBIM HHTPa30HATBHBIM (OOJIOTHBIE M 3aCOJICHHBIE MOYBHI). Takod NPHHIUI pa3MelIeHUs
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MO3BOJISIET IPOCIEIUTD POJIb penbeda B pacipeeeHHH OCTYIaoIINX Ha 3eMHYI0 IIOBEPXHOCTh TeIlIa U
BJIard U, COOTBETCTBEHHO, B IOYBOOOPA30BAHUH.

TpeTbst 4acTh NpenCTaBICHA MOHOJIMTAMH MOJIOJBIX IIOYB — 3MOPHO3EMOB, Pa3BUBAIOLIMXCS HA
OTBaJIaX BCKPBLIIIHBIX IIOPOJ IIOCIIC JIOGI)ILII/I MMOJIE3HBIX HKCKOIMAEMBIX. JTa 4YacTb JSKCIIO3NIIUHU
WUTIOCTPUPYET BIUSHHUE BO3PACcTa, TEXHOJIOTHI PEKYIbTUBALMH, a TAKKE MOYBOOOPA3YIOIIMX MOPOA Ha
CBOICTBa [IOYB M UX HBOJIONHNIO. B HacTosIIee BpeMsl B My3e€ SKCIIOHMPOBAHBI 52 MOYBEHHBIX MOHOJIMTA.
Bce oHM MMeHHBIC, T.€. yKa3aHO, K€M W TJI¢ OHH ObUIM B3SThl. MHOTHE COMPOBOXIAIOTCS DKOJIOTO-
TeHETHYECKON XapaKTEPUCTHKOM, a TakKe MOP(POIOTHIECKUM ONHCAHNEM M aHATUTHIECKUMU TaHHBIMH.

Kpome moYBEeHHBIX MOHOJINTOB, OTPAXKAIOIINX CTPOEHHE IOIHOro Npoduis moys, B GoHAE My3es
HMEeTCs] KOJUICKIHMS MHKPOMOHOJIUTOB, MPEICTABISIIOIUX CO00H yCEYeHHOE CTPOCHHE II0YBEHHOI'O
npoQuis, T.e. HACBHIIHBIE O0Opa3llbl C COXPAaHHOH CTPYKTYpOW, pa3MelleHHbIE B COOTBETCTBHH C
PAacIIONIOKEHUEM TIOYBEHHBIX TOpu30HTOB. Koyuiekuus BKirodaeT B ceOs MUKPONPOQHIM IOYB OT
TYHAPOBBIX MEP3JOTHHIX JI0 IMIOYB CYXUX CTeTel tora 3amaaaoit Cubupm.

[Tomumo MOHONMMTOB, My3eW pacmojaraeT Kojuiekiued (210 eauHUI] XpaHEHMs) HACBHITHBIX
0o0pa3lloB TOYB H3 OIOPHBIX pa3pe3oB. Takod MMOAXOA TO3BONAET MONYYUTH OoJjiee MOJHOE
npezacraBieHre o mousax CuOUpH, UCIOIB30BAaTh UMEIOLINECS 00pa3Lbl ¢ U3BECTHBIMU aHAJTUTUYECKUMHU
JaHHBIMHU B Ka4Y€CTBC CTAaHAApPTOB, IPU IPOBCACHUHN MOHUTOPUHIOBBIX I/ICCHGI[OBaHI/Iﬁ COCTOsSIHHUA
NOYBEHHOTO TOKpoBa Ha Teppuropuu Cubupu. K HacrosieMy MOMEHTY COTPYAHUKAMH WHCTUTYTa
(Cmomnennesa E.H., Uymbae A.C., CokosnoBa H.A.) pa3paborana meroanka oTOopa IUId HONOJIHEHUS
(oHma HACHITHBIX 00PA3IOB, a TAKKE BeAeTcs padoTa MO CO3JaHUI0 NPOCTPAHCTBEHHO PACIpeIeICHHON
0a3bl MOYBEHHBIX JaHHBIX MO ONIOPHBIM pa3pe3am.

Fheawsinn 1 [T 3wy Ca o i

b PR ) BRI IR IR R0 b0 M CTR

a 0
@omo 2. Hacpimable 00pa3ibl U3 TOPU30HTOB MOYB!
a — IO/30J1 WILTIOBHAJIbHO-KENE3UCTO-TYMYCOBBIif; O — 1013011 TPy0OryMyCHpPOBaHHBIN

Kpome mouBeHHBIX 00pa3loB, My3ei pacmojaraeT KOJUIEKIIUSIMH TPHUPOIHBIX MaTepHalioB,
HETMOCPEICTBEHHO CBA3aHHBIX C MOYBAMH. JTO KOJUIEKLIMH MOYBEHHBIX CTPYKTYp (IIOYBEHHBIE arperaThl
pasHbIX (OpM M pasMEpOB U3 Pa3HbIX MOYBEHHBIX TOPH3OHTOB); IOYBEHHBIX HOBOOOpPA30BaHUMN
pa3InyHOro MIPOUCXOKIACHUS (xapOOHATHBIX, JKE€JE€3UCTO-MAPTraHLIEBBIX, TYMYCOBBIX);
NOYBOOOPa3yIOMUX TOPOoA (PBIXJIBIX WM TUIOTHBIX OCAJ0YHBIX, METaMOP(QUUECKUX, MarMaTHUECKHX);
MMOYBEHHBIX BKIIOYEHHH, B T.4. okameHenocTei. Komnekuun HOBOOOpa3oBaHWi B MOYBAaxX MO3BOJISIOT
HarIAOHO JEMOHCTPUPOBATh TEUEHHE M PEe3yJbTaThl IOYBOOOPA30BATENbHBIX MPOLECCOB, a 3HAHUS O
[TOYBEHHBIX BKIIIOYEHHSIX MMOMOTAIOT JIydIlle MPEeACTaBUTh CBA3b MOYB KaK OCOOBIX MPHPOIHBIX TENl C
JpyTUMH KOMIIOHEHTaMH JIaHAIa(Ta 1 UCTOPHUIO €TO Pa3BUTHSL.
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@omo 3. KapOoHaTHBIEC TOYBEHHBIE HOBOOOPa30BaHMS

HarnsaueiM  pe3ysibraTroM pabOTHl MOYBOBEAOB, B TOM 4YHCIE COTPYAHUKOB MHCTHTyTa
nouBoBeaeHus U arpoxuMuud CO PAH, sBnst0TCS MHOTOYMCIICHHBIE TIOYBEHHBIE KapThl, HAXOASIINECS B
pacmopspkeHHH My3esl. JDTO M TeMaTH4YecKhe CIelralbHble KapThl (HallpuMep, KapTa THIIOB 3aCONEHUS
nouB bapabunckoit HM3MeHHOCTH, cocTaBieHHas P.B. Kosaneseim, H.W. basunesuu u nmp. B 1965 r.,
M 1:1000 000) u xapTel o0I1Iero Ha3HaYeHHs pa3HoOro Macmrtaba: [louBenHas kapra HoBocuOupckoit
obmactu (M 1 : 400 000), [louBeHHast kapTa 0r0-BocTOUHOM yacTr 3ananHoi Cubupu (M 1 : 2 500 000),
IlouBennas kapra Aswmarckoit wactu CCCP (M 1:6 000 000), IlouBennas xapra Poccuum (M
1:5000 000), ITourennast kapra mupa (M 1 : 10 000 000). bonee mupokoe npeaCTaBICHHE O MOYBAX
BCETO MUPa IoMoraeT noyryduTs miaHmeT «lloussl mupay» (Soils of the World), kotopslit conepkut ¢poto
106 npodumeit TOYBEHHBIX pa3pe30B, COMPOBOKIAIONTUECS HA3BAHISIMH TI0YB IO CEMH KJIACCH(DHKAITHIM.

@omo 4. Ctenp «IlouBbl MHpa» B 3KCTIO3ULIUU My3€sl.

OTtoOpakeHa B ACHCTBYIOIIEH SKCIIO3UITUN M MCTOPHS CTAHOBIICHUS U Pa3BUTHSI IOYBEHHON HAYKH
B Cubupu. B ¢doHIe MEMOpPHATIBHBIX U JOKYMEHTAIbHBIX MPEAMETOB UMEIOTCS MOPTPETHl OCHOBATEIICH
nouBoBesieHus: B Poccun — B.B.JlokyuaeBa, u B Cubupu — K.I1.I'opiienuna, GoTonopTpersl OCHOBATENS
WuctutyTa — P.B.KOBanera, u ero y4eHUKOB, IEPBHIX 3aBEAYIONINX JJa0opaTopusiMu. JleMOHCTpUpYOTCS
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1 KONHMU JOKYMEHTOB: MOCTaHOBIEHUS Akanemuu Hayk u [IpaButensctBa 06 opranuzanuu WHCTHTYTa
mouBoBeneHuss u arpoxumun B coctaBe CO AH CCCP. B Qonzme HOKyMEHTalIbHBIX HMCTOYHHKOB
COCPEIOTOYCHBI KOMUHU MEePHOANYECKUX H3TaHUHA C 3aMETKaMU O JesSTeIbHOCTH HWHCTUTYTa, a TaKKe
nyOnmkamu cotpynaukos UITA.

B oskcnosumum Mysest MpeACTaBiIeHBl TakKe IeYaTHble pPadOTBl COTPYOHHMKOB MHcTHTyTa
MMOYBOBEACHUA W arpoxXuMum, MoHorpaduu o mouBax Cubmpckoro denepanbHOTO OKpyTa, a TaKxKe
W3JIaHusl, TIOJNyYEHHBIE B Jap OT JAPYIMX OpraHW3alui, B YWCIIE KOTOPHIX MaTepuaibl KOH(pEpeHIHH,
TPYJbl M3BECTHBIX TOYBOBEIOB, OpOIIOPHI O mouBax u npupoae Cubupu BooOmIe, OHorpaduveckue
n3ganus. Kommekumsi mNeYaTHBIX HW3JaHUH MOCTOSHHO IMOMOJHSETCS, B TOM YHCJIE PEAKHMHU
9K3eMIUISIpAMH. YdYacTHe COTPYTHUKOB VHCTHTYyTa B HAYYHBIX M HAYYHO-NIPAKTUIECKUX KOH(DEPEHIHIX
OTMEYEHO KOJUIEKIIMEH MaMITHBIX 3HAYKOB.

M.I A HAL

WAER

Domo 5. Monorpaduu o nousax CuOUPCKOro (eepaibHOTO OKPyra B OCHOBHOM SKCITO3UIIHUH.

Bonpmoe komuuecTBo (OTOMATEPHATIOB, HMEIOLIMXCS B paclnopsbkeHMH Myses, I03BOJISIET
WUIIOCTPUPOBATh HE TOJIBKO OCOOCHHOCTH (POPMHUPOBAHMS IOYB B PA3IUYHBIX OMOKIMMATHYCCKHX
YCIIOBUSX M 3aKOHOMEPHOCTH CMEHBI (aKTOpPOB MNOYBOOOpa3OBaHMs, HO TakKe OPraHM30BBIBATH
TeMaTH4ecKue GOTOBBICTABKH.

Tak, TOCTOSIHHO 3KCTOHUpYeTcs (oToranepes MOYBEHHBIX NMpoduiei, a Takxke IaHAMAPTOB, K
KOTOPBIM OHH NPHYpOuYeHbl. TeMaTnieckue BHICTABKH OCBEINAIOT IOOMIEHHBIE JaThl, a TAKKE TEKYIINe
akTyanbHble mpobaembl. Hampumep, B 2007 u 2017 rr. k 100-netuto u 110-neturo co OHS pOKACHUS
OCHOBATeJIl MHCTUTYTA U BBIAAIOIIECIOCS OpraHusaropa mouyBeHHOM Hayku B Cubupu P.B. Kosanesa
OBUIM AKCIIOHUPOBaHbI (DOTOMATEPUAIIBI, TOCBAIICHHBIC €r0 KU3HU M Hay4HOU nestenbHocTd. B 2013 n
2018 rr. B creHax MHctuTyTa OBLIM OpraHu30BaHbl (POTOBBICTaBKH, MOCBSIICHHBIE 45-metuio U 50-
twietnio VHcTuTyTa mouBoBeneHus U arpoxumun («MITA B munax», «Jlronm u Bpems» u «lloneBbie
CTapaHUs») C WCIHOJH30BAHWEM MAaTepHajoB, MPEIOCTAaBICHHBIX COTPYyAHWKaMH WHCTHTYyTa. B 2016
roay Mmyseil mpenocTaBmi (oToMaTepuanbl M KOMIIETCHTHBIE KOMMEHTAPUM K HUM Ui TPOBEICHUS
BoictaBku «[Ipupoma ropoma HoBocubupckay, mpoBommmoit Myseem ropoga Hosocubupcka. Kpome
Toro, B creHax MHctuTyta ObUTa OpraHm3oBaHa (oTOBBICTaBKA «[IpHpomHBIE 30HBI M TOYBBD C
HCIIONIb30BaHNEM MaTepHuasoB, npeaocTaBieHHbBIX b.A.CmonenuesbimM. B 2017 rogy B ctenax MHctutyTa
Obu1a opraHu3oBaHa (OTOBBICTaBKa, MocBsmeHHas ['ogy sxonorun B Poccun «S.0.S. — Save Our Soils!»
(«Cnacure Hamum noussl!»). Kpome toro, ¢otomarepuansl My3es ObIIM BKIIOUEHBI B BBICTaBKY «Mup
o7 MHUKPOCKOTIOM», TpoBeneHHyo BricraBounsiM Ileatpom CO PAH. B 2019 1. opranm3oBaHa
¢dorosricTaBka k 20-1etuto CoBera HayyHoit monoaexxu UITA CO PAH.
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@Domo 6. DotosricTaBka K 45-neturo UTTA CO PAH «UITA B aumax».

XpaHeHHe M Y4eT OCYIIECTBISCTCA C HCIIOIb30BAHUEM CIIELUAIbHON YUYETHOW NOKYMEHTAlUH,
obecrieunBaronield BO3MOKHOCTh MOJTHON HMACHTH(PHUKALMK SKCIIOHATOB U COAEPIKAIIEH CBEIACHUS O HX
MECTOHAXOXIEHHH, COXPaHHOCTH, (OpMe HCIONb30BaHUS © T.1. [lomojHeHWe KOJIeKIUi
OCYILECTBISIETCSI B OCHOBHOM [0 HHHMLMATUBE COTPYJHHMKOB MHCTHTYTa M PYKOBOAMTENS My3esl.
Exeromnno B ¢poume! moctymaet ot 20 1o 150 emuaut xpaneHus (6€3 ydeTa 3JIeKTPOHHBIX HOCHTEICH ).

Oobpazoeamenvhas u npoceemumenvckas pavoma. IIpuoputeTHON 4acThio (PYHKIIMOHUPOBAHUS
My3esl SIBIISIETCA HayYHO-TIPOCBETUTENBCKas paboTa 10 MOMyIIpU3aluy IoUBeHHON Hayku. Takas pabora
IIPOBOJUTCS B BUAE 3KCKYPCHUH, JIEKLIUH, BCTPEY C BEAYIIUMH YUCHBIMU MIHCTUTYTa HENIOCPEICTBEHHO B
My3ee, a TakkKe B J1a0OpaTopusx B JHU OTKpPBITBIX JaBepedd, mnpocmorpa ¢uibMoB. Cpenu
BHICOMATEPUANIOB IPEACTaBICHb (WIBMBI O POJM IMOYB Ha IUIAHETE, CBSA3U MOYB C JaHAmapTaMu,
cneuuduke paboTsl Mo4YBOBeAOB. CaMbIM MalleHBKHM IIOCETUTEISIM — JOLIKOJIbHUKAM M MIIAALINM
HIKOJBHUKAM ~ JIEMOHCTPHPYIOTCS MYJBTQUIBMBI O Ppa3IMYHBIX KOMIIOHEHTAaX IIOYBBI M HX
(YHKIMOHMPOBAaHWU B JIOCTYNHOW s 3Toro Bospacta ¢opme. OCOOEHHO IUIOTHOE COTPYIHHYECTBO
cioxwiock y IlouenHoro myses ¢ BY3amy, cnennanusupylomuMmucs Ha CEIbCKOXO3SIHCTBEHHOM
MIPOW3BOICTBE, IPHUPOAOIIoIb3oBanuy, skoorun (HI'AY, HI'YOuY, HI'TLY, CI'YT'uT u np.). CTymeHTs
M MarucTpaHTbl 3THX M JAPYTUX Y4YEOHBIX 3aBEACHHUN €KEroJHO CTAHOBATCA TMOCETHTEISIMH My3esl.
Hekotopsie u3 Hux B pampHeWmem npuxonst B MITA mist nmpoxoxaeHus MpOou3BOJACTBEHHON NMPaKTUKU
WM BBITTOJTHEHUS MCCIIEIOBATENLCKOI paboTel B Maructparype. Kpome yuamunxcs BY3o0B, xomiemxei,
IIKOJI 3KCKYPCUU B My3el IPOBOJIATCS U JUIsSl yYaCTHUKOB KOH(EpEeHIUH, mpoxoasaiumx mnoj srumoi UITA.

Tak, nocerurenssmu my3sesi cranu ydactHuku I, I, u III KoBaneBckux MONOAEKHBIX YTEHUH (B
2010, 2013 u 2016 rr. coorBercTBeHHO); yuacTHuKM [II MexnyHapoqHOW HaydHOW IIKOJBI I10
maneomouBoBeAcHMo (2012 1.); yuactHukn Cne3na Beepoccmiickoro obmecTBa modBoBenoB uM. B.B.
HokyuaeBa (2004 r.); yuactHuku koH¢pepeHuuii «IIpuponHo-texHorenusie cuctemsl» (B 2013 u 2016
IT.), YYaCTHHKH IOOWIEHHBIX KOoH(epeHIul, mocBsmeHHbIX 100-metnto u 110-meturo ocHoBaTens
nHcturyTa P.B. KoBanesa (B 2007 u 2017 rr.); ydacTHUKM KOH(pepeHINH, TocBameHHON S0-neturo UITA,
a TaKKe NepUOINYECKUX OYBEHHO-arPOXUMHUYECKUX CEMUHAPOB, CEMUHAPOB MOJIOABIX YUEHBIX U T.1.

OKCNO3UIUU My3€d IEMOHCTPUPYIOTCS M YYEHbIM W3 JIPYI'MX Hay4HbIX opraHusauuii Poccum,
corpyaamnuatonnx ¢ MITA — Ilepmckas I'CXA, Yocy-Hypckuii MexmyHapOIHBIA HEHTP OHOCHEpHBIX
uccnenopanuii (TriBa), MHCTUTYT (PU3HKO-XMMUYECKUX M OUOJIOTHYECKUX mpoOieM noyBoBeneHuss PAH
(r. Ilymwno), [louBennsnii wuHCcTUTYT uM. JlokywaeBa (r. MockBa), Cubupckuil (¢enepaabHbIH
yauBepcutet (T. Kpacuosipck), HUU cenbckoro xossiictBa (r. KpacHospck), MHCTUTYT MOHWUTOpHHTA
kumaTrdeckux U skonorndecknx cucreM CO PAH (1. Tomck), buonoro-ITousennsiii nactutyt /IBO
PAH (r. BraguBocTok) u apyrue. 3HakoMsTcs ¢ GoHmamMu Mmy3es u ucrtopueir UITA m mHOCTpaHHBIE
KOJUIern W3 ONMKHEro W JallbHero 3apyoOexbss — Monrommu, Kasaxcrana, AsepOaimkana, [lombmm,
I'epmannu, @panuuy, Ucnannu, Typuuu, Ykpaussl, benapycu.
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Domo 7. DKcKypcus B My3ed Ui CTYICHTOB.

B JlHu OTKpBITHIX IBepei, 00BIMHO MpHypoUeHHbIE K BeepoccuiickoMy aHIO Hayku U ['opoackum
TTHSM HayKH, My3eill €XeroJHO NMpPHHHMaeT MOoceTHTeNel u3 umcia kureneid HoBocnbupcka n obnactu,
HEPaBHOAYUIHBIX K 3HAHUSM O MIPHUPOJIE, II0YBAX, BOIPOCAM COXPAHEHUS SKOJIOTHUECKOTO OJIaromnonyyns.

C 2018 roma Ilouennsiii myseit UIIA yuactByer B OOmepoccHiicKkoM Hay4dHOM (ecTuBae
«Hayxa 0+», Omaromapss KOTOpOMY MOSBHWIMCH [ONOJHHUTENbHBIE BO3MOXXHOCTH KOMMYHHKALIUU C
y4eOHBIMA M HayYHBIMH 3aBEJICHUSIMH B LENSAX MOMYJIApH3aldd Hayku o moyBax. COTiacHO HOBBIM
TEHACHUUAM B MPOCBELIECHUH, B JIEKIIUU JUISI IIKOJIBHUKOB BBEACHBI JIEMEHTHI MHTEPAKTUBA: JETH MOTYT
CaMHM IPOBECTH MIPOCTHIE OMBITHI ¢ 00pa3LaMu IOYB U CAENIaTh BEIBOABI 00 UX CBOHCTBAX.

@omo 8. 11IKONBEHUKY 32 TPOCMOTPOM (QHIIbMa O MOYBaX.

ExxeronHo nocerurensimu [lousennoro mysest MITA cranoBsaTcs 1o 350 yenoBek, 4TO OTpaskaeT
0O0NBLION MHTEPEC B CAMBIX PAa3HBIX KPyrax CIELHUaIMCTOB U ydalluXcs K MpodiaeMaM 3KOJIOTHH, OXPaHbl
OKpYKarotel cpeapl, PopMHPOBAHHIO U (HYHKITHOHUPOBAHUIO JIAHAMIA(PTOB.

OKCMO3MUIMU My3es CIIOCOOCTBYIOT WINTIOCTpauy MaTtepuaioB o padore UITA B CMU. Tak, B 2018 1.
3[eCh NPOBOAMINCE ChbeMKH 4acTd nepenadn «llemkom mo HoBocubupckoil 061acTy ¢ KOMMEHTApUsIMU
E.H.Cmomnenuesoii; B 2020 1. mpormia cheMKa CloXxeTa 0 pesynbTatax bombrmoit Hoprmbckolt Dkcreauiim
tenekananoM «MHUP», a Takxe koppecrionaeHTamu razetsl «Hayka B Cubupmy».
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Marepuansl MOYBEHHOTO My3es OBUTM HCIOJNB30BAaHBl TAaKXKE NpPU TMOATOTOBKE K YYacTHIO B
npaszaHoBanuu JHa Akagemroponka: corpyanuku UITA ¢ makaTamMu OpoLuId TOP>KECTBEHHBIM MapIieM
10 T7aBHBIM yaunaM HoBocnOupckoro HayuyHoro neHTpa — npocrnexram JlaBpenrsea 1 Mopckomy.

Domo 9. llpazgunanoe mectBue corpynuuko UITA CO PAH mo AxagemMropoaxy.

BaxsbiM a7 uHQOPMALMOHHOW MOAJICPKKH W TIpOMAraHabl OXpaHbl OKpY’Karolled cpensl
OCTaeTCs U30aHue CNPABOUHBIX U UHPOpMauuoHHbIX mamepuanos. Tak, k 45-neturo u 50-neturo UITA
CO PAH wu3gaHbpl KpaTKue CIPaBOYHHUKH, COJAEpIKallllie OCHOBHBIE CBEACHHSA O CTPyKType MHCTHTYyTa,
HampaBJICHUIX paOOTHI OAPa3/ACIeHU 1 OCHOBHBIX JOCTHKEHUSIX cHOMpckoro nmousosenenus. B 2003 u
2014 rr. u3maHbl WLTIOCTPUPOBaHHBIE Opourtopsl «llouBeHHBIN My3eil» ¢ KpaTKUM ONMHCaHWeM paboThI
My3esl, OCHOBHBIX AKCITO3HIINHA, HCTOPHEH pa3BUTHS Haykd o mouBax B Cubupu. B 2004 r. ommyOirkoBaH
ouorpaduuecko-oubnuorpapuueckuii cnpaBoynuk «IlouBoBensl n arpoxumuku Cubupu u JlanbHero
Bocroxkay, rae nmpuBenieHsl CBEACHUS O HanOosiee U3BECTHRIX CHOMPCKUX MOYBOBEAAX U arpOXMMHUKAX, UX
3aciyrax, Harpanax, Ononmorpadudeckre MaHHEBIE, TJABHBIE pe3yJbTaThl uccienoBanuii (IlouBoBens u
arpoxumuku..., 2004). B 2017 r. k 110-nmetHemy roGmieto ocHoBarens wuHcTuTyTa P.B.KoBanmena
omy0OnukoBan Ouobubmuorpapuueckuii cnpaBounuk (ITaBaosa, Cokonosa, 2017). B 2011 r., B rox 10-
netHero oOwmiesi IlouBeHHOro Mysesi, B KadecTBE CYBEHMPHOH NPOAYKLUUHM HameyaTaH KaJleHAapb C
(dhotorpadusmu npoduiieii mous u corpyaHukos UITA.

Hayuno-uccneoosamenvckas oOeamenvnocms. (Co3JaHuE W TONOJHEHUE KOJUIGKIUH U
9KCHO3UINHA My3€es COINPOBOXKIACTCS HCCIECAOBATEIbCKON NESITENbHOCTBIO, OTPAXKAIOWIEH CYTh HAyYHOTO
my3est. OmyOIuKoBaHbI pabOThI, 000OIIAIONTHE HCTOPHIO pa3BUTH MmouBoBeneHus B Cubupu (KymeimmH,
2004; Xwmenes, Kympmun, 2007; Kynsmun, 2009), 3akoHoMepHOCTH (POPMUPOBAHUSI CBOWCTB MOYB Ha
tepputopun 3anaaHoit Cubupu (Xmenes, Kynemma, 2013; [louBsl 3arioBeTHUKOB W HaIMOHAIBHBIX. . .,
2012), a Takke TMOTHUMAIONIUE TMPOOJIEMATUKY HEOOXOJUMOCTH JKOJIOTHYECKOTO IPOCBEIICHUS
(Kynpimn, 2013; Kynemms, 2015).

Takum oOpaszom, 3a 20 ner cymectBoBanusi IlouBeHHBIH My3ed mpencTaeT Kak AWHAMHUYHASI,
pa3BHBAOLIasICs CTPYKTypa, CIIOCOOCTBYIOLIAs HAKOIUICHUIO 3HAHMH O MOYBAaX M 3aKOHOMEPHOCTSX HMX
(hopMupoBaHUS, MOMYISIPU3AIIMHN [TOYBOBEACHNS, BOCITUTAHUIO OEPEXKHOTO OTHOIICHHS K OKPY’KaIOIIeMy
MHpY, TpoHaragie oOXpaHbl TMOYB U palMOHAJIBHOTO INPUPOAONONB30BaHMs. [lepcrieKTHBBI
cyuiectBoBaHusl u pas3Butus Ilousennoro mysest MIIA cBsi3aHbl ¢ NPHOPUTETHBIM HCIIOJIB30BAHUEM
nmpocTpancTBa MHTEpHET, YBEIUYCHHEM BO3MOXKHOCTEH IPENCTaBICHUS W300paKCHUHA KOJUICKIIUN OH-
JaifH, ¢ COXpaHEHHWEM B TO K€ BpPEMS JKUBOTO OOIIEHHS C YYCHBIMH-TIOUYBOBEJAMH W IIHPOKOTO
BHEPEHUS] UHTEPAKTUBHBIX 3aHATUHN AJIS TOCETUTEIEH.

OUHAHCOBAS ITIOAJJEPXXKA

PaboTa BrmosHeHa 1o rocynapcteenHoMy 3ananuto UITA CO PAH npu ¢uHaHCcOBO# noanepxkke
MuHucTepCTBa HAYKHM | BhIcIIero oopa3zoBanus Poccuiickoit denepannu.
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Asmop npouuman u 0006pUN OKOHUAMENbHBIL 8APUAHM PYKONUCU

Cratps nmoctynsa o aunen3un Creative Commons Attribution 4.0 License

THE SOIL MUSEUM OF THE INSTITUTE OF SOIL SCIENCE AND AGROCHEMISTRY SB
RAS IS 20 YEARS OLD!

© 2020 N.A. Sokolova

Address: Institute of Soil Science and Agrochemistry of the Siberian Branch of the
Russian Academy of Sciences, Novosibirsk, Russia. E-mail: nsokolova@issa-siberia.ru

January 14, 2021 marks the 20th anniversary of the Foundation of the Soil Museum of the ISSA SB RAS. The
formation and functioning of the Museum was dictated both by the amount of knowledge accumulated by the
beginning of the XXI century about the soils of Siberia, and the need for broad education of the population in
connection with urgent environmental problems. The advantages of the academic Museum are serious
scientific support of collections, an opportunity for visitors to immerse themselves in the research
environment, to touch science "first-hand". Soil science is a multidisciplinary science, so knowledge about
soils is interesting not only for soil scientists themselves, but also for other scientists, i.e. botanists,
geologists, geographers and other specialists in the field of agriculture, nature users, students,
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schoolchildren, etc. The Soil Museum today is a dynamic, developing structure aimed at accumulating and
disseminating knowledge about soils, their development and functioning, overall aimed at the formation of a
responsible attitude to the environment.

Key words: museums; soils, exhibits; soil monoliths; soil samples; photo exhibitions

How to cite: Sokolova N.A. The Soil Museum of the ISSA SB RAS is 20 years old! // The Journal of Soils and
Environment. 2020. 3(3). el23. doi: 10.31251/pos.v3i3.123 (in Russian with English abstract).
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