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BBenenue

B XXI Beke oqHUM U3 NEPCHEKTUBHBIX BUAOB HOBBIX CEJIbCKOXO3SIMCTBEHHBIX
KYJBTYD JJIsl HOJYYEHUS Pa3IUYHbIX MPOAYKTOB MTUTAHUSI, & TAKXKE MUILEBBIX J00aBOK
(YHKIIMOHAIBHOIO Ha3HAYCHHUS SBJISICTCSA KBHMHOA, iau kuHoa (Chenopodium quinoa
Willd.) — mceBno3epHoBast KyibTypa cemeiictBa Amaranthaceae mozacemeiictsa
Chenopodioideae[4]. B cBete mociieAHUX TEHACHINI B CTOPOHY 3I0POBOTO IMUTAHMS,
OCHOBHOE€ HAIpAaBIICHUE WCIOJIb30BaHUS KBHHOA CTaja mepepadoTKa 3epHa IS
MOJIyYeHHUsI KPYNbl W MYyKH. 3€pHO KBHHOA 00JialaéT BBICOKOW MUTATEIHHOM
IIEHHOCTBIO U YHUKAJIBHBIM COCTaBOM: BBICOKOE cojiepxkanue Oenka (16% u Goiee), B
COCTaBE BCE BaKHEHIIME aMHHOKHCIIOTBI, OTHOCUTCA K Oe3ritoTeHoBbIM. Kpyma
KBMHOA Oorara NOJMHEHACHIIICHHBIMU >KUPHBIMU KHUCIOTAaMU, BUTAMHHAMU H
MUHEpaJIbHBIMHA BEIIECTBAMH, OCOOCHHO KajibIlieM, Gpochopom, Kelle30M U ITMHKOM
[8, 11]. B HacTosmmii MOMEHT apeay BO3AENIbIBAHUS KBHHOA PACIIUPSETCS BCE
oonmpmie. KBumnoa Bo3nmenwsiBaetcas B Coemmuenneix Ilrarax, Kawmage, Wrammmu,
[ Beunn, Muauu, Ho HanOobIIKE TUIOLIAAM IToceBa no-npexHemy B [lepy u bonusun
[13]. ApantanmoHHBIA TOTEHIIMAT PACTEHUS MO3BOJSET BBIPAIMBATH KBHUHOA B
IIMPOKOM JIMAIa30HE arpo3KOJIOTHYECKUX YCIOBHUM. DTO pPACTEHHE UMEET BBICOKYIO
HKOJIOTHYECKYIO IIACTUYHOCTb, YCTOMYMBO K JCUCTBUIO aO0MOTHYECKHUX CTPECCOB
(3acyxa, HU3KHE TEMIIepaTyphl, 3aCOJICHNE), TPAKTUICCKU HE MTOpaKaeTCs 00JIe3HIMU
[10, 14, 16].

AKTYaJIbHOCTH HCCJIeI0BAHNS. s Poccun KBHHOA HOBas
CEIbCKOXO3SIICTBEHHAs! KyJbTypa U MOKa HE UMEET HIMPOKOTO PacHpOCTPaHECHUS, U
MOHO CKa3aTh, YTO HUCCIIEIOBAHUS C TUM PACTEHUEM TOJIbKO BHAYaJ€ CBOETO MYTH
[13, 16]. HMccnenoBanus HanmpaBJieHbl HA PACIIMPEHUE aCCOPTUMEHTA BO3/EIIBIBAHUS
LIEHHBIX B MHUIIEBOM OTHOUIEHWU CEJIbCKOXO3SUCTBEHHBIX KyJIbTyp  (ArpapHas
Crpateruss o OuomuBepcudukanuu EBpocoroza, 2020r.). B Hamel ctpane
IIpaButensctBOM P® yrBepxknena «Crparerusi NOBBIIIEHHS KadyeCTBAa MHUUIEBOU
npoaykiuu 10 2030 roma», B paMKax KOTOPOH  IUIAHUPYETCS OOECIeUUTh

MOJIHOLICHHOE NIATAHUE, npO(pHIIaKTUKY 3a00sieBaHuUH, YBEIIMYEHNE



IIPOJIOJKUTEIBHOCTH U MOBBIIICHUE KAYECTBA KU3HU HACEJICHUSA 3a CYET Pa3BUTHS
IIPOU3BOJICTBA NPOAYKIMU C BBICOKMM MHUIIEBBIM Kauye€CTBOM, B T.4. MPOU3BOJCTBA
MHHOBALMOHHBIX MPOAYKTOB ITOBBIIIEHHON MUILIEBOW U OMOJIOrHYE€CKOM LIEHHOCTH [6].
KBuHOa 1O BCceM CBOMM IlapamMeTpaM COOTBETCTBYET JAaHHOM CTpaTeruud MU

IpecTaBisAeT OOJbIION UHTEpEC A1 U3YyUEHHUS B HAILIEH CTpaHe.

Heanb HCCJIeJOBAHNSA: VHTPOAYKIUSA HOBOU TS CTpaHbl
CEJIbCKOXO3SIICTBEHHOM  KYJbTYphl KBHUHOA U OLEHKa €€ MOTEHUHAIbHOU
MPOAYKTUBHOCTH.

3agauu ucciae 0BaHUA:
1. M3yunTh BO3MOKHOCTb BO3/IEIBIBAHNS KBUHOA B yCIOBUIX HeuepHO3eMHOM 30HBI
2. OueHUTh YCTOMYMBOCTh KBMHOA K JCUCTBUIO aOMOTHYECKUX U OMOTHYECKUX
(hakTOopoB
3. Onpenenurs ypoKailHOCTh U Ka4€CTBO 3€pHA KBUHOA
4. OLeHUTh TOCEBHBIE KAUECTBA CEMSIH BBIPALLIECHHOT'O ypOXKasi, ONPEAEIUTh SHEPTUIO
IPOPACTAHUS U BCXOKECTh CEMSIH
5. PaccunrtaTh mokazaTenn SKOHOMUYECKOH 3(h(PEeKTUBHOCTH BO3/IEIBIBAHUS KBUHOA.
I'mnore3a wucciaenoBanusi. B Hacrosmiee BpemMsi KBHHOA B OCHOBHOM
akcnioptupyercs us Ilepy B Poccuro, 0lHaKO CTOMMOCTB 3e€pHa BbICOKA. 3BecTHO, 4TO
KBHHOA 00J1a/1ae€T BHICOKUM aJIalITUBHBIM MMOTEHIIMATIOM, ITO3BOJISIOIIUM BHIPAIIIUBATh
€e B IIMPOKOM JIMANa30HE arpod’KOJIOTMYECKUX YCJIOBHM. YUWThIBas I100aibHbIC
KJIIMMATUYECKUE HW3MEHEHHUs, NPOSBICHUE KOTOPBIX HEraTUBHO CKa3bIBAaCTCA Ha
YPOXKANHOCTH TPATUITMOHHBIX CEIbCKOXO03SUCTBEHHBIX KYJIbTYP, OBLIN MPEIPUHSTHI
NONBITKA OLIEHUTHh BO3MO>KHOCTh BBIpalllMBaHus KBHHOAa B Poccum. B pesyinbrare
IpOoeKTa ObUI MPOBENECH aHaNIM3 3apyOeKHBIX COPTOB KBUHOA, U3YYEHbl OCOOEHHOCTH
UX pocra, pa3BuTUs U (HOPMHUPOBAHUS ypoxkKas, CTPYKTYpbl ypoxas H
aMHUHOKHUCJIOTHOTO COCTaBa 3€pHA, JJISI OLEHKU aJalTHUBHOCTU KYyJIbTYpPHl K
arposkoiorudyeckuM yciaoBusiM HedepHozemHon 30Hbl Poccuiickonn ®enepanuu.

brin OIIPCACIICHBI HaunoOoIee MMPOAYKTUBHBIC COPTAa JIs BhIpAIlIUBAHHA.



I'maBa 1. O030p JuTEpaTYypPHI 110 TEME MCCJICTOBAHUS

1.2. TIIutaTeabHBIN COCTAB, PYHKIUOHAJbHAS AKTUBHOCTDH M MPOMbINIJIEHHOE
npumMeHnenne kBuHoa (Chenopodium quinoa Willd.)

PanukanbHble U3MEHEHUS, TPOUCXOIAIINE B MUPOBOM HKOJIOTHH, OKA3bIBAIOT
OTPOMHOE BIMSHUE Ha KU3Hb YEJOBEKa, OCOOEHHO OrpaHUYMBas TOCTABKU
IPOJIOBOJILCTBUS, BIMSISE Ha YPOXKAHHOCTh M KA4eCTBO CEJIbCKOXO3MCTBEHHBIX
KyapTyp. IloaTOMy KpaililHe BaXHBIM B HACTOSIIIEE BpEMsl SBIISIETCS TOUCK
aJIbTEPHATUBHBIX BBICOKO MUTATENIBHBIX KYJIbTYp, CHOCOOHBIX aJalTHUPOBATHCS K
U3MEHEHHIO KiuMmara [5,7].

B Hacrosimiee Bpemsi kBuHOa BbIpamuBaercs B FOxxHoit Amepuke, CeBepHOI
Amepuke, Asum u Espome. Ilepy sBnsercd KpynHEHIIMM IPOU3BOAUTENEM U
AKCHOpTEpOM KBUHOA, a Ha Ilepy u bonuBuio BMecte npuxoautcs 90% mupoBoro
IPOU3BOJCTBA, MPHU STOM TIJI00AJIbHBIM MPUPOCT 32 MOCIEAHUE HECKOJBKO JET
npubnm3wics B obmiel cioxaoctd k 160 000 mutH. ToHH [3]. PasHooOpa3Hbie
UCCJIEIOBaHMs TOKa3alid, 4YTO KBUHOA 00JIaJaeT MHOKECTBOM OHOJOTUYECKH
AKTUBHBIX COCIMHEHUH, TAKUX KaK OCJIKH, MOJIMCaXapu/Ibl, CATOHUHBI U (DJIABOHOU/IHI,
OBLJIO YCTAHOBIIEHO, YTO ATH OMOJIOTUYECKH aKTUBHBIE COCUHEHHUS UTPAIOT BAXKHYIO
poJiib B  YKPEIUIEHUM 3JI0POBbS, BBICTyNasd B KAyeCTBE AHTHOKCUIAHTOB,
TUTMIOJIMITUAEMAYECKOTO, MPOTUBOIMAOETUYECKOIO, MPOTHUBOBOCHAIUTEILHOIO U
IPOTUBOOITyXOJIeBOrO  AewictBust  [9, 12]. Kpome TOro, kBuMHOAa MOXKET
paccMaTpUBaThCs KaK BaXKHOE ChIPhEe JJI pa3padOTKU B KayecTBE (PYHKIIMOHATILHOIO
UHTPEAUEHTa U MUIIEBOM M00aBKU JUIsl yIydlleHUsl 370poBbs uenoBeka. DAO
00BsBIIIA, YTO BBICOKAsl MHUTATeNIbHAsl IIEHHOCTb M TE€HETUYECKOe pazHooOpasue
KBHHOA MOTYT CIOCOOCTBOBATh IPOJIOBOJLCTBEHHOM Oe30omacHOCTH B 21 Beke, Tem
CaMbIM ONPEAENINB KBUHOA KaK OJIHO U3 MEPCIEKTUBHBIX PACTEHU I TPOU3BOICTBA
MPOJYKTOB MUTAHUS JIJIs1 YeJIOBEKa.

DOyHKIMOHAJIbHbIe KOMIOHEHThI. KBHHOA cuMTaeTCsi MUTATEIbHBIM 3€PHOM
IJIaBHBIM 00pa30oM H3-32 BBICOKOTO COJlepkaHus Oenka M cOaJaHCUPOBAHHOTO

COOTHOIIICHUS] aMUHOKHUCIIOT, 0COOCHHO JTn3uHa 1 apruruHa [ 15]. Kpome Toro, cemena



KBHHOA COJIEp>KAT HU3KYIO0 KOHIleHTpanuto riauaauda (0,5—7 %), KoTophlil MOAXO0IUT
oM ¢ rienuakueit [17]. JlyHacuH - 5TO HOBBIN POTUBOPAKOBBIN MENTHI, KOTOPBIH
IITUPOKO COJEPIKUTCS B COE M KYKYypYy3€, U OH HE JJaBHO ObLIT 0OHApYKEH B KBHHOA (B
nuariazone ot 1,01 x 10-3 mr/r 10 4,89 % 10-3 mr/r). KBuHoa 6orara JIM3MHOM U MOXKET
CrocOoOCTBOBATh YCBOCHUIO U TPAHCIIOPTUPOBKE KAJIbIIHUSI B OpTaHU3ME.

buosioruyeckn axkTuBHBbIe moaucaxapuabl. Kpaxman - camblii BaKHBIM
yIIEeBOJ, cojepkaliuiics B cemeHax KBuHoa. CojepkaHue CbIpOro Kpaxmasa
cocTasisieT okosio 60 %, comepkaHue MUIIEBLIX BOJOKOH B KBUHOA KOJyieOeTcs oT 7
10 9,7 %, rnaBHBIM 00pa3oM B 3apObIIIE, a COJEPKAHUE PACTBOPUMBIX MHUIIEBHIX
BOJIOKOH KoJjebmercs ot 1,3 1o 6,1 % [18]. 3amMeHna ouMILEHHBIX 3]IaKOB Ha OOraThie
KJIETYATKOW OE3rII0TEHOBBIE I1€IbHO3EPHOBBIC MPOJAYKTHI, TaKWE KaK KBUHOA,
spisieTcss  3(G@GEKTUBHBIM  CIIOCOOOM  ycTpaHeHus Jeduiura Oe3rIFOTEeHOBOU
KJIETYATKH B pallMOHE JIIOJIeH ¢ CHMIITOMaMU 1eJTUaKuu.

Canonunbl. CanoHWHBI KBUHOA  TPEJICTABIAIOT COOOW  BTOPUYHBIC
METa0OJUThI, KOTOpPhIE COAEPKATCS B OTPYOSIX U CEMEHAX, BBI3BIBAIOT TOPbKUN U
BSOKYIIMK BKyC KBUHOA. CoJiepikaHre CalOHMHOB YMEHbBIIIAeTCsl Ipu 00paboTKe, TpH
HPOM3BOJICTBE KPYIMbI YTO YMEHbIIACT Tropeub kBUHOA [19]. CanmoHMHBI KBHHOA
o0anaT OMOJIOTUYECKOU AKTUBHOCTBIO (MpOTUBOBOCTIATTUTEIBHOE,
aHTHOAKTEepHAIIbHOE, aHTHOKCHIAHTHOE, HEHPOIIPOTEKTOpHOE aeiicTBue) [21].

Monudenoant u paaBonouabl. B kBuHoa oOHapyxkeHO 23 Moau(EHOIbHBIX
COCIMHCHHM, TIaBHBIM 00pa3oM BAaHWJIMHOBAS KUCIOTA, (epyroBas KHUCIOTa M UX
IPOU3BOJIHBIC, KBEPIIETHH, KeMIT(PepoIt M uX TIUKo3uabl. OCHOBHBIMU (DIIABOHOUIAMH,
coJiep KallMMHUCS B KBUHOA, SIBISIIOTCS (DIIABOHOJIBI, BKITFOYAsI TIIUKO3HIBI KBEPIIETHHA
u kemiepona. Kpome toro, HeGOIBIII0E KOTUIECTBO MUPHUIIETHHA ¥ H30PAMHETHHA
COJIEPKUTCS] B HEKOTOPBIX COpTax.

B macie kBHHOA COJEPKUTCS BBICOKAS J0JII HEHACHIIIIEHHBIX JKUPHBIX KUCIIOT,
BKJIFOYAIOIINX OJICMHOBYIO KHUCIIOTY, JIMHOJIEBYIO KUCIIOTY U JIMHOJICHOBYIO KHUCIIOTY.
Conepxanue (UTUHOBOM KHUCIOTHI B KBUHOA 3HAYUTEJIHHO BBIIIE, YEM B YEUEBHIIE,
IIETHbHO3EPHOBON KpyTie u (paconu. B kBuHOA 3HaUMTENHHO O0JBINE pHOOQIIaBIHA H

¢dboneBoii KUCIOTHI, 4eM B mieHutle u puce. Coaepkanue kanus, Mmaraus, ¢pocdopa,
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kKejae3a M MeOu B KBMHOA BbIlIE, 4yeM B nuieHuue. Kpome TOoro, KBUHOa Takxke
COJICP’KUT aKTUBHBIC MHTPEIUCHTHI, TAKUE Kak OeTanH, GPUTUHOBAsK KUCJIOTA, CKBAJICH
1 (puTocTeposbl, KOTOphIE 00JaAAI0T aHTUOAKTEPUATHLHBIMY, TIPOTUBOBUPYCHBIMH H
IPOTUBOAIIEPTUYECKHUMHU CBOMCTBAMH, KOTOPBIE IOMOTal0T CHU3UTh PUCK CEPIECUHO-
COCYIMCTBIX 3a00J€BaHui U AuadeTa.

buosioruyeckasi akTUBHOCTb. biaromapss cBoel BBICOKOW NUTATEIbHON
IIEHHOCTH U O€3TII0TEHOBBIM CBOWCTBAM KBHHOA MOJIE3HA JUIsl YYBCTBUTEIBHBIX TPYIII
HACEJICHUSI, TAKUX KaK JIE€TH, MOKUJIbIE JTIOJIA U MAlMEHThI C T1a0eTOM, OXKUPEHUEM U
nenrakued. KBuHoa U ee OMOJOTUYECKH aKTHUBHBIE COCTUHEHHUS 00JIaJaioT IEIbIM
PSAIOM TIOJIE3HBIX JJIs 3I0POBbsi CBOMCTB. OHU MOTYT OBITh UCIIOJIb30BaHbI B KAUECTBE
AHTUOKCHUJAHTOB, a TAKXKE B KAUYECTBE MPOTUBOINA0ETUUECKUX, POTUBOOITYXOJIEBBIX,
IIPOTUBOBOCIIAJIUTEIbHBIX, AHTUTUIIOJIUIUAEMUYECKUX U TUIIOTEH3UBHBIX CPEACTB.

O:xupenune. KBuHOa - 23TO mHIIEBas KyJbTypa, o0O0JaJaromias Xopollo
M3BECTHOW aKTUBHOCTBIO B O0ph0Oe ¢ oxkupeHuem. Tem He MeHee, MexaHu3M d(pdekTa
IIPOTUB 0KUPEHUS JI0 CUX MOP HE SCEH, B OCHOBHOM €TI0 CBSI3bIBAIOT C YMEHBUIEHUEM
pa3Mepa aJWIOLUMTOB M JKCIPECCUEH HECKOJbKUX TE€HOB, YYacTBYIOILIUX B
HAKOIUICHUH JIUIIAJIOB, BKJIFOYAs JUTIONIPOTEUHIINTIA3Y 17§
dbochoeHonmupyBaTKapOOKCUKUHA3Y .

AHTHUTHIIEPTEH3MBHASl AKTUBHOCTb. Y KpBIC C THUIEPTOHHEH, KOTOPBIX
KOPMIIM KBUHOA, HA0JI10/1aJI0Ch 3HAUUTEIIbHOE CHUYKEHUE KPOBSIHOTO JJABJICHUS Yepes
OATh  HEAENb, YTO [O3BOJISIET MNPEAMNOJIOXKUTh, YTO KBUHOA  OOJajgaer
aHTUTHIEPTeH3UBHBIM 3(dexktom [21]. Bo BpeMs mnuineBapeHus B KEIyA0YHO-
KHUIIIEYHOM TpakTe OeNOK KBHHOA BBICBOOOXKIAET MHOTO MEPCHEeKTUBHBIX
OMOAKTUBHBIX MEMNTUIOB, KOTOPbIE MOTYT CHMXKATh KPOBSIHOE JIABIICHUE, PETYIUPYS
KHIIICYHYIO (iopy.

AHTUMHMKPOOHasi aKTMBHOCTb. CamnoHHUHBI 000JIOYEK KBHUHOA, MPOSIBISIOT
CWIbHYIO aHTUOAKTepUaJbHYI0 AaKTUBHOCTh B OTHOIICHHH BHJIOB OaKTEpHid,
BBI3BIBAIOIIMX HEMPUATHBIN 3alax M30 pPTa, YEM HCXOJHBIE CAllOHMHBI KBHHOA, W,
TakKuM 00pa3oM, MPOU3BOAHBIC IIEJIOYM MOKHO HMCHOJIb30BATh JJII YUCTKU MOJIOCTH

pra [17, 19]. B npyrom npumepe KOMILIEKCHI, 00pa30BaHHBIC KpaxMalloM KBHHOA W
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HAHOYACTUIIAMH 30JI0Ta, CTAOMIM3UPOBAHBI MOHHBIM CHJIECKBUOKCAHOM, KOTOPBIN
MOXET 3(PEKTUBHO HWHTMOMPOBATH 30JOTUCTBIA  CTAQUIOKOKK, W  MOXET
UCIIOJIb30BaThCA B YMAKOBKE MUIIEBBIX NPOAYKTOB i 3P(HEKTUBHOTO MPOIJICHUS
CpOKa TOAHOCTH 3a CUET MHTMOMpOBaHUs 30510TUCTOTO cTaduinokokka (Pagno et al.,
2015).
1.2. IIpon3BOACTBO U 3HAYECHUE KBUHOA B MHpe

[Iupokuii wuHTEpec K KBHMHOA mnosiBUiICI B XXI Beke, Korma yyeHbIe
NOATBEPAWIN BBICOKYIO TMHILNEBYK0 I[IEHHOCTh M TIOJIE3HBIE CBOICTBA KBHUHOA,
Oyaromaps uemy KyJbTypa nmpuodpera nomyasipHOCTh B cepe 310poBoro nutanus [4].
KBuHOa ucnonb3yercst He TONbKO B MUIIEBON IPOMBIIIUIEHHOCTH, UMEIOTCS JAHHBIE 110
UCII0JIb30BaHUIO0 KBUHOA B MEJIUIIMHCKON M XUMUYECKOU MPOMBIIIJIEHHOCTHU. JIUCThA,
cTeOJIM U 3epHO KBMHOA MOTYT OBITh MOJIE3HBI MPU JICUCHUU PaH, CHATHUS OMyXOJei,
obJsieryeHus 6071 U Ae3UHGEKIIMY MOUEBBIBOISAIINX TyTeH. B MpOMBINIIEHHBIX TEIIX
U3 KBHHOA HW3TOTABJIMBAETCS Kpaxmal, KOTOPbIA NOTEHUUAIbHO MOAXOOUT MIJIs
IIPOM3BOJICTBA a’pPO30JIEH, LIEJIIIJIO3bl, JECEPTOB, HAIMOJHUTENEH IS IJIACTHUKOB,
TaJbKOB M T.1. B XHWMHYECKONH NPOMBINIJIEHHOCTH HAaXOASAT CBOE IPUMEHEHUE
CaloOHHMHBI, COJEp)Kallluecs B TOPbKUX copTax KBUHOA. CamnoHMHBI CHOCOOHBI
00pa3oBbIBaTh MEHY B BOJHBIX PACTBOPAX, UTO JIEJIAET BOBMOXKHBIM UX UCIIOIb30BaHUE
B MPOU3BOJICTBE ObITOBOM xumuu. [IpoBeseHHbIe uccnenoBanus B bonuBum, Takxke
MIOKAa3aJId BOBMOYKHOCTh MCIOJb30BAHMS CATIOHMHOB B KAUeCTBE OMOIECTULIHIOB.

IIpousBoacTBo KBHMHOA B Mupe. [lo cTatucTUYECKUM AaHHBIM JUAEpPaMU IO
IPOU3BOJICTBY KBHHOA B Mupe siBisiercs llepy, bonuBus, DxkBagop. C KaxasIM rogom
OTMEUaeTcs yBeJIMYeHue MPOU3BOACTBA KBUHOA B MUpe. Tak, HanpuMmep, Ha DKBaJ0p
B 2020 roay mpuxoauiaoch 0koiao 4,9 Teic. TOHH MHUPOBOro 00beMa MPOU3BOJICTBA
KBHMHOAQ, YBEJIUUYUBIINCH ¢ IpUMEpHO 4,5 ThiC. TOHH B 2019 roay [3]. Cpeansisi MupoBas
IIeHa KBUHOA CYIIECTBEHHO yBeJIWYuiachk, B aekadbpe 2019 rona meHa 3a KujiorpamMmm
KBUHOA cocTaBiisia B cpeanem 3,58 noiutapoB CHIA. B 2020 rogy cTouMOCTh pbIHKA
KBMHOA B MUpPE cOCTaBWJIa 0KoJIo 72 mumumapnoB nosutapos CIIIA. ITo onenkam, k

2026 romy »TOT mokazaTeib JnocturHer Oosnee 149 mummmapaos nosutapoB CIIIA.



Benymeit crpanoii-umnoprepom kBuHoa B 2020 roay cranm CoeauneHHbie IITaTh
Awmepuku. Umnopt kBuHoa B CIIIA cocraBui okono 101 muH. mommapos CIIA.
1.3. Oco6eHHOCTH MOP(PO/IOTMM U GUOJIOTHH, IKOJIOTHYeCKas
XapaKTepMCTUKa KBUHOA

B pannux nyomukanusx (1839 ron) kBMHOA YINOMHMHAETCS Kak I[€HHAs
POJIOBOJILCTBEHHAs]  KyJbTypa, KoTopas Obuta 3aBe3eHa u3 @DpaHuuu, u
BO3JIEJIbIBANIACHh B ceBepo-3amaubix peruonax Poccuum (Cankt-IlerepOypr). ABTOpPHI
o0palllaloT BHUMAHHE, HA TO, YTO HE CMOTPS HA BBICOKYIO MUTATEIBHOCTH 3€pHa
KBMHOA, OHA HE HAIllJIa HIIMPOKOTO PacIpOCTPAHEHUS, B CBSI3U C TEM, YTO HACEJICHHE
OBLIO HE TOTOBO OTKA3aThCs OT MPHUBBIYHBIX 3JAKOBBIX KYJbTYp (TIIEHUIA, POXKD,
SUMEHb) YIOTPEOISIEMBIX B MUILY. ABTOPBI PEKOMEHIOBAIM BO3/IEIbIBAHIE KBHHOA B
T€X PErMOHax, II€ BO3MOXHbI HU3KHE YPOKau 3JIaKOBBIX O3UMBIX KYJbTYp, B CBSI3U C
HEOJIaronpHUSITHBIMU YCIOBHSIMH B 3UMHHMA TTepro. [ 1].

CyuiecTBeHHbIH BKJIa] B u3yueHue KyiapTyp HoBoro CBeta, B TOM unciie KBUHOA
BHeC cBouMu Tpyaamu H.M. BaBuios B 20-x romax mponuioro Beka. B pesynbrare
IJIAHOMEPHOTO  cOOpa  MHUPOBBIX  KOJJIGKIIMH  KyJIbTYpHBIX  pAacTCHUH U
muddepenurpoBanHoro 6oranuko-reorpaduueckoro ux uszydenuss H. . Basusos
OTKpPBLJI HOBBI MHp KYJBTYPHBIX PAaCTEHHUH CO BCEM €ro pazHooOpazuem, co3jail
HOBOE HANpAaBJICHHE B HAayKe O KYJIbTYpHBIX PACTCHUSX; pa3paboTan ydeHue o0
MCXOJIHOM Marepualie JJii COBETCKOM CEJIEKIUMU U OCHOBBI MHTPOIYKIIMH PACTECHUIA
JUIsl Hameu crpaHbl. B cBoen cratbe «Benumkne 3emuienenbueckue KyJIbTypbl
JIOKOJIyMOOBOM AMEpUKM M HX B3aUMOOTHONIICHHS» K KYJbTypam 3€pHOBOTO
HarpaBjieHUs: BaBUIoB 0THOCHT 2 BHJa KBHUHOA [2].

Ksunoa (Chenopodium quinoa Willd.) oqnonernee pacrenue, Bua poaa Mapb
(Chenopodium). Kak npezacraBuTelib ceMeiCTBa aMapaHTOBbIC KBHHOA HE SIBIISICTCS
HACTOSIIUM 3JIaKOM, €ro OTHOCAT K TiceBno3epHoBbiM (Pseudocereal). Ksunoa —
TPaBSIHUCTOE PACTEHHUE, BBICOTA KOTOPOTO BapbupyeT B npeaenax oT 0,6 m 1o 3,0 m,
YTO 3aBUCHUT OT TUIIa U COPTA PACTECHMUS, a TAKXKE OT BHEIIIHUX YCJIOBUI MPOU3pACTAHUS

(KMMMaTHYECKUX 0COOCHHOCTEN TEPPUTOPHH, IIJI0IOPOAMS OYUBBI U T.1.) [12, 22].



[ToTenmmanbHas ypoKalHOCTh KBUHOA MOXET nocturarh 11-12 T/ra, BeICOKOM
ypOXalHOCTBhIO cuuTaercs 6 T/ra, cpeqHUM IMOKa3aTelb MO YPOXAWHOCTH B MHUPE
cocraBisieT 0,85-3,5 1/ra [13]. OpHu U3 MEpBBIX HAYYHBIX UCCIEIOBAaHUI KBUHOA B

Poccun nHayanuce yuensiMu PITAY-MCXA nmenu K.A. Tumupsizesa [4, 5, 8].

I'naBa 2. JxkcnepuMeHTAJIbHAA YaCTh
2.1. MarepuaJjibl M1 METOABI
HccnenoBanuss mpoOBOAUIMCH HA TEPPUTOPUU ITOJEBOW OIBITHOW CTaHIUU
[55°50'29,73" CeBepnoii mmpotsl, 37°33'38,93" Boctounoit goirotel| PTAY-MCXA
nmenn K.A. TumupsizeBa (r. MockBa) B 2022 roamy. IlouBa ombITHOTO yuacTka
TUOUYHAs JUIsl PEruoHa, JEpHOBO-CIA0OMO30JIMCTasl, CPEIHECYIVIMHUCTAs IO
IPaHyJIOMETPUYECKOMY COCTaBY, HA MOPEHHOM CYrIMHKe. OObeKTaMu UCCIIEI0BAHUM
ObLIM cOPTOOpA3Lbl KBUHOA PA3JIMYHOIO HKOJIOr0-reorpauuecKoro NporuCXoxICHUs:

Cherry Vanilla (CIIA), Titicaca (danus), Q5 (OAD) (pucyHnok 1).

Cherry Vanilla Titicaca Q5

Puc. 1. U3yyaembie copTo00pa3ubl KBMHOA HA ONIBITHOM I0JIe
ITouBa oNBLITHOIO YuacTKa — ,[[epHOBO-CJIa6OHO,Z[30JII/ICTa}I CPCOAHCCYTIIMHUCTAA

M0 TPAHYJOMETPUUYECKOMY COCTaBy Ha MOPEHHOM CYTJIMHKE. MOIIHOCTh MaXOTHOTO
ropuszonta 20-22 cwm, coaepkanue rymyca (mo Tropuny) 2,0-2,2%, MOABUAKHOTO

docthopa u kamus (mo KupcanoBy) coorBercTtBeHHo 230-250 mr P,Os (V kiacc,
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BbicOokasi oOecrieueHHocTh) U 105-115 mr KoO/kr mouswer (I kmace, cpemuss
obecrnieueHHOCTh). Peakius nmouBsl cinabokucias —pHcoa 5,4-5,6.

[ToneBwie ccIen0BaHMSI TPOBOIUIUCH B YCIOBHUSX MEITKOEISTHOYHBIX OTIBITOB,
3aJI0)KEHHBIX METOJIOM OPraHU30BaHHBIX MIOBTOPEHUH, B 4-KpaTHOI MOBTOPHOCTH.

CeB kBHMHOA OBUT MPOBEACH B ONTHUMAJIbHBIE CPOKH — B CEPEIAMHE TPEThEH
nekanasl Masg. CeMeHa BbICEBANM BPYUYHYIO (IIPEAIIECTBEHHUK: MHOTOJIETHHE 0000BO-
31akoBbIe TpaBbl). Crioco0 moceBa — MUPOKOPSAIHBIN, ¢ MeXaypsabsiMu 45 cm. Hopma
BbIceBa ceMstH — 10-12 kr/ra (2,5-3,0 MitH. Bcxokux cemsH/ra). CeMeHa 3a/1eIbIBaIu B
nouBy Ha rryouny 1,3-1,5 cm. B mepuop Bereramuu mpoBOAMINCH HAOTIOJIEHUS 3a
POCTOM M pa3BUTHEM PACTECHUN KBUHOA, yUeT ypoxkas B (ha3y MOJHOMN CIEIOCTH 3epHa
U ONpENENICHUE OCHOBHBIX JJIEMEHTOB CTPYKTYphl Yypoxas. YOOpKy ypoxas
NPOBOJWIN BPYUYHYIO. YpOXKalHble [JaHHbIE OBUIM CTATUCTUYECKU OO0padOTaHbI
METOJIOM JIUCTIEPCUOHHOTO aHaJIM3a ¢ UCIOJIb30BAHUEM MPOTPAMMHOI0 00ecTieueHus
Microsoft Office Exel 2019. Omnpenenenne maccel 1000 ceMsH BBITIOJHSINA C
nomotpio cuetynka cemssH SEED COUNT S 25+ (WINTERSTEIGER), kotopsrit
MO3BOJISIET ¢ TOYHOCTHIO 710 99,9% mpousBoauth cyeT cemsiH oT 0,5 MM g0 18 mm.
AHanu3 3epHa KBHHOA rnpoBeaeH metonoM bUK-ananuza Ha npubope «SpectraStar-

2400» (pUCyHOK 2).

Puc. 2. IIposenenne BUK-anann3a (cjieBa) u KioBeta ¢ 00pa3noMm 3epHa (cnpasa)
MeTeoponornqecmle YCI0BUdA NMPOBEIACHHUA OIILITOB. Hepnoz[ BCrerainuu

KBHHOA OBUI TEIUIBIM H JOXKAJIMBBIM. CYMMa AdKTUBHBIX TCEMIICPATYp 3a IICPUOJ

11



Bererauuu Obita Ha 274°C Bhime cpegHeMHOroneTHel. OCOOEHHO TEIIBIMU ObLIM
UIOJIb U aBTYCT MECSIIbl, KOT/Ia CpeAHECyTOUHas TeMrepaTypa BO3ayXa IMpeBbliiaia
cpenneMHoronetHior Ha 5,5 m 3,6°C coorBerctBenHo. KomuuecTBo 0CankoB 3a
NEepHoJl BereTallud KBUHOA ObLIO OoJibllie Ha 57 MM, HO OCaJKHU paclpeieisiich
HEpPAaBHOMEPHO B Mpejenax mepuoja Bereranuu. Hambosbliiee KOIMYECTBO OCAIKOB
BHITIAJIO B WIOHE MecsAlle — Ha 65 MM Ooibie cpegHeMHoroneTHero. KomamdecTBo
OCAaJIKOB B Ma€ M aBT'yCTE€ TaK)K€ 3HAUUTEIBHO MPEBHIIIAN0 KIMMAaTUYECKYIO0 HOpMY. B
HIOJIE KOJIMYECTBO BBHIMABIIMX OCAJAKOB OKa3aloch B 2,8 pa3a HUXKE HOPMBL.
bnaronpusTHbie yCI0BUS TEIJIO- U BIAr000ECIEYEHHOCTH PACTEeHUI B UIOHE MECAIIE
CrOCOOCTBOBAIM OBICTPOMY MPOXOXKJICHUIO PACTEHUSIMU KBUHOA BEre€TaTUBHOIO
nepuoga. dopMupoBaHue couBeTus (METEIKH) W Hayajao IBETEHHUS KBUHOA
IPOXOJIUIIO B HEOIArONPUATHBIX METEOPOJIOTMUECKUX YCIOBUSX — BECh MIOJIb MECSI]
CTOsIa JKapkas M cyxas norojaa. Takxe Hayajao HaJMBa 3€pHA COBHAJIO C >KApKOM
NOTOJIOM M HEJOCTAaTKOM BJIarM B MOuBe. BbIcOKas cpelHecyTouyHas TeMIiieparypa
BO3/lyXa U 3aCyXa OCTaBUJIU CTEOENb pacTeHu KBUHOA Ha 1/3-1/2 6e3 TucTheB yxe B
a3y mnBereHus. [IpakThuecku BeCh TEPHOJ HAIMBA W CO3PEBAHHS 3€pHA CTOSIIA
Kapkas M cyxas IMOorojaa, KoTopas YyCKOpHJIa TEPHOJl CO3pEBaHUS 3€pHA, 4YTO B
pe3yJiibTare MpuBEIOo K (OPMUPOBAHUIO HU3KOM YPOXKAHHOCTH M 0Opa30BaHUIO
MEJIKOTr0 3€pHa.
2.2. Pe3yJbTaThl HCCJIEIOBAHUSA U UX 00CYK/IEeHHUE
B Teuenue Beretanuu Mbl MPOBOJAUIMN OLICHKY POCTA PACTEHUI, OTMEYAIU J1aThl

HACTyIUIeHUA (pa3 pa3BUTUA U UX TPOJOIKUTEIBHOCTD (Tabnuua 1, pucynku 3, 4, 5).

Tabauma 1
MeHoJI0THSI POCTA U Pa3BUTHS PaCTEeHUI
deHo0ornYeckas gpasza Jata HacTynmieHus Ipoao/xuTEeILHOCTH
denodazbl nepuoaa, THeu
IToces 25 mas -
da3a ceMs10JbHBIX
2 UIOHS 8

JIUCTHEB
IlepBas mapa

P P 6 UIOHS 4
HACTOSIIIIMX JUCThEB
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4-6 HACTOALIUX JHCTHLEB 11 uronsa 5
6-8 HacTOAIIMX JIUCTHEB 15 urons 4
ITosiBIeHue couBeTHS
conBeTHE OKPYKEHO
( Py 1 nronsa 16
JIUCTHAMH, XOPOIIIO
BU/HO CBEpPXY)
Hauajo uBereHus 26 urois 25
IlosiHOe BeTEHHUE 8 aBrycra 13
MoJso4yHas crejJocThb

26 aBrycra 18
3epHa
BockoBas cresioctb

17 cents6pst 22
3epHa
IHoHas cesiocTh 3epHa 29 cenTsa0ps 12
Ilepuona Bereranuu - 127

Hamm ObutM OTMEUEHBI JABa OCHOBHBIX IICPpHOOA PA3BUTHUA paCTeHI/Iﬁi Iepuoag

aKTUBHOT'O pOCTa (BEreTaTUBHBIN) W Tiepuoa (POpMHUPOBAHUSI COIBETUM M 3epHa

(pemponyktuBHBIN). BereratuBnas ¢aza B 2022 romy mnpomormkanack 37 IHEH,

penpoayktuBHas — 90 nuel. [lepron BereTanu KBUHOA COCTaBWII 127 qHEH.

BbicoTa pacreHMil KBHHOA.

Poct pacrenuii KBHMHOA NPOJOILKACTCA

MPAaKTUICCKU OO OKOHYAHHUSA BCIrCTALIUU. B Ta6J'II/III€ 2 MNpCaACTAaBJICHBI OAHHBIC II0

BBICOTE PACTEHU B (pa3y MOJIOYHOM CIEIOCTH 3€pHA KBUHOA (KOHEL[ aBryCTa).

Tab6aunia 2

BbicoTa pacTeHuil KBUHOA, CM

Coproodpa3zen BrbicoTa pacTenui, cM
Cherry Vanilla 94,1+7,1
Titicaca 97,9+6,0
Q5 98,4+4,9
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MonouHaa cnenocTe 3g8pHa

Puc. 3. ®enosornyeckue pa3bl KBHHOA
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Puc.4 PacTeHnsi KBHHOA HA ONBITHOM YYACTKe (BereTaTUBHbIN MePUO/)

Bricora pacrenuit kBuHOa B (a3ze TOJHOTO CO3pPEBaHHUS 3€pHA B
DKCIIEPUMEHTAJIBHBIX YCIOBUAX BapbUPOBAJIACh B 3aBUCUMOCTH OT copTa oT 94,1 cm

(copt Cherry Vanilla) no 98,4 cm (Q5).

Puc. 5. PacTeHusi KBMHOA HAa ONIBITHOM Y4YacTKe (PenpoAyKTHBHBIN NepHo)
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YPpoxkaliHOCTh U CTPYKTYpPaA ypoOKasi KBHMHOA. B Hamux McciaeqoBaHUsAX Ha
YpO’KaiHOCTh KBHHOA CYIIECTBEHHOE BJIHMSIHHE OKa3blBAIM METEOPOJIOTHYECKHE
YCIIOBHUSl BETETAIIMOHHOTO TMEpHOAAa M aJaNTHUBHBIE XapaKTepUCTHKH copra. Camas
BBICOKAasl ypO’KalHOCTh KBHUHOA cocTaBmia 1,78 1/ra copt QS5, 3T0 OBUIO 0OECTIEUueHO
BO MHOT'OM OJiarozapsi 60see KpylHbIM METeNKaM - ¢ Maccoil 3epHa 1,51 r/pacrenue

(Tabnuma 3).

TaoOmuna 3
YpoxaiiHOCTBb, T/Ta
Coproobdpa3zen YpoxkaiiHoCTb, T/Ta
Cherry Vanilla 1,52
Titicaca 1,48
Q5 1,78
HCPos 0,21

VYpoxaitHocTh coproodpazna Cherry Vanilla cocraBuna 1,52 1/ra, Titicaca —
1,48 Tt/ra. K OCHOBHBIM 3JIEMEHTaM CTPYKTYphl ypoXkasi COPTOB KBHHOA B
[IPEJICTABIICHHBIX HCCIEAOBAHUAX, KOTOPBIE ONPEACISIN €0 BEIWYMHY, CIEHYET
OTHECTH TYCTOTY CTOSHUSI pacTeHuMl K yOOpke, a TakKe Maccy 3epHa C OIHOTO
pacteHusi. Macca 3epHa C OJHOTO pacTE€HHUs], B CBOKO OUYEPE/Ib, 3aBUCUT OT KOJIMYECTBA

(ducrna) 3epeH B MeTEeIKe U UX Macchl (Tabnuna 4).

Tabmuma 4
CTpykTypa ypoxkasi KBHHOA

I'ycrora

CTOSIHUA Macea Macca 3epHa, | YmucJio 3epen
CopTtoobpa3zen pacreHui 1000 sepen, r r/pacrenue B MeTeJIKe,

K yOopke, IIT.

mr./m

Titicaca 127 1,90 1,16 610
Q5 118 2,40 1,51 629
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| Puc.6. eT ypmaﬂ KBnoa, 2022r.

B Mereoponornueckux yciousix 2022 rojia pacTeHUs KBUHOA COPTOOOPA3IOB
Cherry Vanilla, Titicaca popmupoBanu menkoe 3epHo —macca 1000 3epen cocraisiia
1,8-2,0 r, a mx guamerp — ot 1,0 mo 1,5 mm. CaMmbIM KpPymHBIM 3€pHO OBLIO Yy
coptoobOpasziia Q5— ¢ maccoit 1000 3epen 2,4 r. CaMbIMH TSKEJIOBECHBIMU OBbLITH
MeTenku copta Q35, 3a cuet popmupoBaHus Oosee KPYIMHOTO 3epHAa.

KauecTBo 3epHa kBuHoa. [loMuMo yposkaitHOCTH, 00/bIIOE 3HAYECHUE UMEET
KaueCTBO 3€pHA M €ro IMHUIleBas ILEHHOCTh, TaK KakK 3€pHO — 3TO MCTOYHUK
BBICOKOKauecTBeHHOTro Oenka. ConmepxkaHue Oenka B 3epHE KBHHOA 3HAYUTEIHHO
BBIIIIE, YEM B 3€pHE OCHOBHBIX 3€PHOBBIX KYJIbTYp (IILIEHHULIbI, KYKYPY3bl, puca). benok
KBMHOA TaK)X€ M3BECTEH BBICOKOW LEHHOCThIO aMHHOKHCIOTHOTO COCTaBa, MPEXIe
BCEr0 COAECPKAHUEM HE3aMEHUMbIX AMUHOKHUCJIOT.

B tabnuue 5 npeacraBieHa CpaBHUTENbHAS OLIEHKA aMUHOKUCIOTHOTO COCTaBa

3€pHa pa3JIu4HbIX COPTOB KBHHOA, BhIpAIEHHbIX B 2022 roxy.
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AMMHOKHCJIOTHBIN COCTAB 3¢peH KBUHOA

Tabmuia 5

Conepxanune aMUHOKHCJIOT, /100 r Oesika

Cherry

Q5

AMMHOKHCJI0TA Titicaca ITANOHHbIH
Vanilla Gestox
Banuu 3.96 3.84 3.24 5.00
JlenuH +u30J1eUIuH 9.20 8.72 8.84 11.00
JInzun 5.36 4.98 5.11 5.50
Metunonux 1.09 0.85 1.11 3.50
Tpeonun 4.08 3.97 4.23 4.00
deHunanaHuH 3.31 3.09 3.84 6.00

C Touku 3pCHUA COACPIKAHUS B OeJIKe TaKuX HE3aMEHHUMBIX AMHMHOKHCJIOT, KaK

BaJIMH, JIM3WUH W TPCOHUH, OeJIoK B 3C€pHaxX KBHWHOA ObU1 OJIM30K K KOHTPOJIbHBIM

[moKasareism Oelika.

Ha pucynkax 7,8 mnpencraBieHbl pe3yJbTaThl ONPEACIECHUS COAECPKAHUSA

OpPraHUYCCKUX U MUHCPAJIBbHBIX BCIICCTB B 3CPHC KBMHOA.
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Puc. 7. Coaep:xkanne opraHm4ecKux BelecTB B 3¢epHe KBUHOA, %o

Cpeny opraHMYeCKUX BEIIESCTB B 3¢PHE KBHHOA OBLIO ONPE/ICTICHO COIepIKaHHE

6eJ'IKa, JKHpa 1 IMUIICBLIX BOJIOKOH.
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Copnepxanue Oenka B 3epHE KBHHOA BapbupoBasioch B mpeaenax 11-12%.
Haunbonwiiee comepkanue Oenka oTMeuaercs y coproobpasma Titicaca — 12,1%.
Conepxanue 6enka y coproodpasma Q5 — 11,9%, Cherry Vanilla —11,3%.

CopepkaHue KMpa W TUIIEBBIX BOJIOKOH B 3aBHCHMOCTH OT COPTOOOpasiia

CHUJIBHO HE Pa3jInvdaIOCh.

3
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Cherry Vanilla Titicaca a5

Puc. 8. CogepxaHne MUHepaIbHBIX BellIeCTB B 3epHe KBUHOA, Y%

Copnepxanue 3056 B 3€pHE KBHHOA CBHJIETEILCTBYET O €ro OorarcTse
MUHEpaJbHBIMU BemecTBaMu. CoepKaHue B 3epHE TAaKUX MUHEPATbHBIX BEIIECTB KaK
Kanpluid U (pocdop mpakTHUECKW HE 3aBHCEI0 OT copTooOpasma. Hambombimmm
cojiepkanreM Kanbius 1 pocdopa oTmaaercs coproodpaserr - Q5.

OneHKka MOCEBHBIX KayecTB CeMsiH KBHHOA. /11 TOJMyYeHHs] BBICOKOM
YPOXKAHHOCTH CEIBCKOXO3SIMCTBEHHBIX KYJIBbTYP OY€Hb BAXKHBI ITOKA3aTEIIA TTOCEBHBIX
KadecTB ceMsiH. OHUM M3 TaKHMX MMOKa3aTelel sBiseTcs 1abopaTopHas BCX0XKECTh U
SHEPTUs TMPOPACTaHUs, KOTOPHIE TIO3BOJSIIOT CYIWTh O KadeCTBE IIOCEBHOTO
maTepuana. J[JIsS OIIGHKM TIOCEBHBIX KAadeCcTB CEMSH KBHHOA B J1a0OpaTOPHBIX
YCIOBUSIX TIO cOpTaM ObLIa OmpejesieHa JHEPTusi MpopacTaHwsi W JabopaTropHas
BcxoxkecTh (Tabmuua 6). ITo TOCTy P 55294-2012 nabopaTopHas BCX0KECTh CEMSH
KBMHOA HE JOJDKHA ObITh HIKe 75%. OmpeneneHue SHEPTHH MPOpacTaHUs CEMSH
IPOBOJIMIIOCH Ha 3 JIEHb TOCIIE MoceBa B YamKy lleTpu, 1abopaTtopHOi BCXOKECTH —

Ha 7 NeHb.
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Tabania 6

JHeprusi NPOPACTAHUS U BCXO0KECTh CEMSH KBUHOA

Coproodpasen OHeprus n([;(())pacTaHnﬂ, Bexosects, Y%
Cherry Vanilla 87,75 89,00
Titicaca 84,25 84,50
Q5 84,00 86,25

Bce copToobpasiibl OTIMYainch BHICOKUMHU MTOKa3aTeNIIMU MOCEBHBIX KAYE€CTB —
nabopaTopHasi BCX0KecTh coctaBuiia 86...89%, sneprus nmpopactanus 84...88%.

Pacuer »3kxoHOMHYeCKOM I(PGPeKTUBHOCTH BO3JCJBIBAHUS KBHHOA.
[IpousBoacTBo kBHHOAa B Poccum 1enecoo0pa3sHO OCYIIECTBISATh C  LIEJBIO
oOecrieueHus MPOAYKIIMEH, KaK BHYTPEHHETO PbIHKA CTPAHBI, TaK U OCYIIECTBIICHUS
skcnopra. Takas qeATeNbHOCTh MPEANOJIAraeT NOCTOSIHHOE COU3MEPEHUE PE3YIHTATOB
M 3aTpar C IENBI0 ONpPENeTCHUsT dYKOHOMUYECKON A(DPEKTUBHOCTH M OMPECIICHHUS
HaumOonee H¢¢dekTuBHOTO BapuaHTa neiictBuil. [lo wHammm pacueram, ¢GoHA
3apabOTHOM TUIATHI € JOIJIaTaMH 3a MPOJIYKIHIO, KIACCHOCTh, U HAYHUCIECHUAMH IO
COI[MAJIbHOMY CTPaXxOBaHUIO PAOOTHUKOB Ha Bo3jenbiBaHre 100 ra KBUHOA COCTABIISIET
207 247 py0.
DOxoHomuyeckas 3¢ (HEKTUBHOCTh BO3/I€IbIBaHMS KBUHOA B ycioBusix [[PH3 PO:
E (Cherry Vanilla) =45600/13 540*100% = 336,8%
E (Titicaca) = 44400/13 540*100% = 327,9%
E (Q5) =53400/13 540*100% = 394,4%

Takxum 06pazom, HaHOOIBIITYIO MPUOBLUTE OT BHIPAIIMBAHKS KBUHOA B YCIIOBUSIX
LentpanbHoro peruona P® MoxHO momyuyuTh, BbIpamuBas copT Q5, nmpuObUIb
coctaBuT 39,86 ThIC.pyO (C 1 ra). DxoHOMHYECKast 3PPEKTUBHOCTh BO3/EIIBIBAHUS

nanHoro copta 394,4%.
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BbiBoabI

3epHO KBHHOA 0OOraTo TMUTATEIbHBIMH BEIIECTBAMH: BBICOKOE COJIEpPIKaHHE
Oeyka, HE3aMEHHUMbIe aMUHOKHCIIOTHI, BATAMUHBI U MUHEpalibl, ocoberHo K, P, Mg,
Ca, Na, Mn u Fe, He cOOepXUT TIIFOTEHA, YTO BAXKHO IS MAIMEHTOB C 1euakuei. B
HacTosee Bpems HacerneHue Poccuiickoit deneparnuu cocrapiser Oomnee 145 muiH.
YeJIOBEK, MPOTHO3UPYEMBIM POCT HACEJEHUs MPEANOoJaracT He TOJIBKO YBEIUYCHUE
IPOU3BOJICTBA IMPOJIOBOJBLCTBEHHOTO 3€pHA, HO M TEPEXOJ K HKOJIOTUYECKH
0e30macHOMY YCTOMYMBOMY CEIBCKOMY XO3sicTBY. [IpoBeneHHBIE HCCiEIOBaHUS
MOKAa3aJIM, YTO BhIPAIIMBAHNE KBUHOA B arpOIKOJIOTHUECKUX YCIoBUsIX LleHTpanbHoro
peruona Poccutickoii deneparuu mo3BossieT moiayyats 1,5-1,8 T/ra 3epHa ¢ BBICOKUM
conepxkanuem Oenka (11-12%) u He3aMEHUMBIX aMUHOKHUCIOT (B MEPBYIO OYEpElb
BaJIMHA, JU3MHA W TpPeoHHUHA). JlJIsl MOJHOro LMKJIA Pa3BUTHUS PACTEHUN KBUHOA
coproo6pasiioB — Cherry Vanilla, Titicaca u Q5, oT moceBa 10 TMOJTHOW CHEIOCTH
3epHa, IOTPeOOBaAIOCh 4 Mecsla U cymMmMma akTuBHbIX Temmeparyp 2300°C. Bricokas
aJaNTUBHOCTh U YHUKAJIbHBI aMUHOKHUCJIOTHBIA COCTAaB 3€pHA KBHMHOA MO3BOJISIOT
paccMaTpuBaTh KBUHOA KaK KYJBTYPY C BBICOKMM KOMMEPYECKUM MOTECHIIUATIOM JIJIst
Poccun. B Hacrosiiee BpeMs KBUHOA B OCHOBHOM 3kcnioptupyercs u3 [lepy B Poccuto,
OJIHAKO CTOMMOCTh 3€pHa BblcOKa. KBuHOa 001amaeT BBICOKMM aJalTUBHBIM
MOTEHIIMAIOM, TO3BOJSIIONIMM  BBbIpalllMBaTh €€ B  HIMPOKOM  JUAlla30He
arpod’KOJIOTUYECKUX YCJIOBUH. YUUTHIBAs IIO0ATbHBIC KIMMATHUYECKHUE M3MEHEHWS,
NPOSIBJIEHUE KOTOPBIX HETATHUBHO CKA3bIBAECTCS HA YPOXKAWHOCTU TPATULHOHHBIX
CEIbCKOXO3SIICTBEHHBIX KYJIBTYP, KBUHOA JOJKHA 3aHSThH IOCTOMHO MECTO Ha MOJSAX

Hamren PouHeL.
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