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AHHOTaumsA. B HacTosilLee BPeMS OCHOBHbIM MCTOYHUKOM HaTypaAbHOIo Kaydyka sIBASIETCSl reBesi bpas3nabcKas
(Hevea brasiliensis). AKTyaAbHOCTb NOMCKa aAbTEPHAaTUBHbIX UICTOYHUKOB HaTypaAbHOIro Kaydyka cBsi3aHa ¢ 3aBUCH-
MOCTbIO €ro npoM3BOACTBA AULLbL OT OAHOIO BUAA PACTEHMS, UBMEHEHNSMU KAMMaTa MU pacrpoCcTpaHeHNeM rpnbKoBbIX
3aboreBaHui. /\ydllern arbTepHaTUBOM reBee 6pa3uAbCKOM SIBASIFOTCS KaydyKOHOCHbIE OAYyBaH4YMKK Taraxacum
kok-saghyz Rodin, Taraxacum hybernum Steven, Taraxacum pobedimovae Schischk n HekoTopble apyrue. BBuay
60AbLLOro uncaa nPobAemM, BO3HUKAIOLUMX MPU MOAEBOM BO3AEAbIBAHUM Kay4yKOHOCHbIX OAYBaHUYMKOB, LIEABHO
npoBeAeHHOM paboTbl CTaAM MCCAEAOBAHMS 10 UX TMAPONOHHOMY BbipallMBaHMIO. B ucribiITaHHONM HaMu TEXHOAOT MM
AAS] BblpalluMBaHUSI KaydyKOHOCHbIX OAYBaHUMKOB ObIAM MCMOAb30BaHbl CTaHAAPTHas MMAPOMNOHHAas yCTaHOBKa,
TBEPAbIV FPYHT B BuUAE HEUTpaAbHOro Toppa, 1/8 pactBopa XornaHaa - ApHOHa, a Takxe buonpenapatbl ®UTOCMO-
puH-M (Bacillus subtilis) n Tpuxoaepma Bepuae (Trichoderma viride). HanboAbLLYIO CbIPYIO U CYXYH Maccy KOpHeH
Habupaau rupponoHHbie Taraxacum kok-saghyz, npuuem B 10 pa3 60AbLLYyH, YEM NPU BbipallMBaHWM B MOYBEHHbIX
ycAoBusX. TeM He MeHee HanboAbLLee CoAEPKAHUE KaydyKa Ha CyXyro MaccCy KOpHeH 6biA0 0BHapyXXeHO y rMApPO-
MOHHbIX Taraxacum pobedimovae. B LUeAOM HauAydluMe nokKasaTeAu MpPoAyKUMK Kaydyka Ha 06beM MCMOAb30-
BaHHOro Toppa bbiAv XapaKTepHbl AASI TMAPOMNOHHbIX Taraxacum kok-saghyz n Taraxacum pobedimovae, Toraa kak
AASI TOYBEHHbIX OAYBaHYMKOB 3TOT Noka3aTeAb ObiA Ha MOPSAOK HMXeE. [TOAHOLLEHHbIE 3pEeAbIE CEMEHA B YCAOBHSX
TMAPOMOHMKK AaAM TOAbKO Taraxacum pobedimovae n Taraxacum hybernum. C yueToM HaKoMAeHusi 6uomMacchl
KOpHEeW U KaydyKa, a TakXe CEMEHHOM MPOAYKTUBHOCTY HanboAee NMPEeANOUYTUTEAbHBIM AASl TMAPOMOHHOIO BbIPALLIU-
BaHusA ABAsieTcs Taraxacum pobedimovae.
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Hydroponic cultivation of kok-saghyz and krim-saghyz
on a peat substrate for natural rubber production
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Abstract. Natural rubber is currently obtained primarily from Hevea brasiliensis. Due to the dependence of natural
rubber production on only one plant species, climate changes, and the spread of fungal diseases, it is relevant
to find alternative sources. The best alternatives to Hevea brasiliensis include rubber dandelions Taraxacum
kok-saghyz Rodin, Taraxacum hybernum Steven, and Taraxacum pobedimovae Schischk, as well as several others.
Due to the large number of problems arising in the cultivation of rubber-bearing dandelions in soil, this work was
aimed at studying their hydroponic cultivation. The tested technology for growing rubber-bearing dandelions used
a standard hydroponic system, hard soil (neutral peat), and 1/8 Hoagland-Arnon solution, as well as Phytosporin-M
(Bacillus subtilis) and Trichoderma viride. The highest wet and dry weights of roots were found in hydroponically
grown Taraxacum kok-saghyz, which were ten times higher than those of plants cultivated in soil. The highest
rubber content per dry weight of roots was found in hydroponically grown Taraxacum pobedimovae. The best rubber
yield per the volume of used peat was observed in hydroponically grown Taraxacum kok-saghyz and Taraxacum
pobedimovae; in the dandelions grown in soil, this parameter was found to be an order of magnitude lower. Only
Taraxacum pobedimovae and Taraxacum hybernum produced fully mature seeds under hydroponic conditions. Taking
the accumulation of root biomass and rubber into account, as well as seed production, Taraxacum pobedimovae
is preferred for hydroponic cultivation.
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BBEAEHUE

HaTypanbHbI Kayuyk NpeACTaBASieT COO0M NoAUMED,
COCTOSAILLMM U3 uMc-1,4-noAMM30NpPEHa, IBASIETCS OY€EHb
BaXHbIM CbIPbEM, UCMOAb3YEMBIM AASt POU3BOACTBa Boree
50000 n3peanit [1] 1 0co60 LEHUTCS B TAKUX OTPACASX,
Kak TpaHCcnopT, MeauLunHa u 06opoHa [2]. KoanyecTBo U
OTHOCUTEAbHAsA AOASI HaTypPaAbHOIO Kayuyka B pe3nHOBBIX
U3AEAMAX YBEAMUMAUCH 3@ NocaepHKe 35 aeT. Tak, B 1981 .
Ha HaTypaAbHbIM Kayuyk npuxoanaocb 30% Bcero kayuyka
(HaTypaAbHOro U CUHTETUYECKOr0), UCMIOAL3YEMOr0 B MUPE,
a kK 2013 1. aTa AOAA yXe yBeAnumaach Ao 42% [3]. 310
CBAI3@aHO C TEM, UTO HaTypaAbHbIV KayuyyK M3 pacTeHWUH
MOXET NPEBOCXOAUTb KayuyK 13 HEDTU NO HEKOTOPLIM
napamMmeTpam: NOAMMEP HATypaAbHOIO Kaydyka Mmeet
ropaspo 60Aee BbICOKYHO MOAEKYASIPHYHO Maccy Nno cpas-
HEHWIO C CUHTETUYECKUM MOAUMU3ONPEHOBbLIM KayuyKoM,
Takxe ycTonunMBoe U Bo30OHOBAAEMOE MPOW3BOACTBO
pacTUTEAbHOro Kayuyka cuntaetcs b6oree 3dHeKTUBHBIM
M 9KOAOTMYHbBIM, YeM NepepaboTka HeBO30OHOBASEMOM
HedTH [4, 5]. HaTypaAbHbIi Kayuyyk obrapaeT npesoc-
XOAHBIMUW 3AACTUYHOCTbIO, AUMTKOCTBIO, MPOYHOCTbIO, TEP-
MWYECKMMU CBOMCTBAMM, COMPOTUBAEHUEM UCTUPAHUIO
M YAQPOMPOYHOCTBIO MO CPABHEHUIO C CUHTETUUYECKUM
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KayuyykoM, 4TO OOBACHSIETCA €ro YHMKaAbHOM MOAEKY-
ASIPHOW CTPYKTYPOWM M BbICOKOM MOAEKYASIPDHOM MacCoM
(6onee 1 MAH 1/MOAb) [6]. COrAaCHO MHOFOUYUCAEHHbBIM
AUTEPATYPHbIM A@HHbIM, KayuyK CrocobHbI CUHTE3UPOBATb
6onree 2500 BUAOB ABYAOAbHbIX pacTteHui [7]. Tem He
MeHee MCTOYHUMKOM BblCOKOKAYeCTBEHHOIO Kayuyka C
60AbLLIOV MOAEKYAIPHOM Maccom BblAM NPU3HAHbI AWLLb
HECKOAbKO BMAOB PacTEHWI, KOTOPbIE MOXHO MCMOAb30BaTb
B MPOM3BOACTBEHHbIX MacluTabax. Hanbonee M3BECTHblE
M3 HUX 3TO reBes 6pasuabckan (Hevea brasiliensis
(Willd. ex A. Juss.) Mdll. Arg.), reatona (Parthenium argen-
tatum Grey) n opyBaHUMK KOK-carbi3 (Taraxacum kok-
saghyz Rodin [5, 8]. ManoM3BEeCTHbI NpoM3pacTatolme Ha
KpbIMCKOM NOAYOCTPOBE OAYBaHUMK OCEHHWI (Taraxacum
hybernum Steven) u npeTeHAYHOLMIA Ha CTaTyC OTAEAbHOIO
BMAA 0AyBaHuuK MobeanmoBoit (Taraxacum pobedimovae
Schischk.) [9], koTopble ¢ 30-X rT. XX BEKa ObIAY U3BECTHbI
NoA HadBaHWAMK BypoceMsaHHas U PO30BOCEMSAHHasN
dopMbl KpbIM-carbi3a cootTBeTcTBeHHO [10]. B cBsisn ¢
3TUM TEPMUH «KPbIM-Carbi3» NO CyTU OTHOCUTCA K 3TUM
ABYM NpeanoAaraeMbiM BUAGM OAYBAHUMKOB U B AAAb-
HeWweM noa KpbiM-carbi3omM 6yAyT noapa3ymMeBaTbCs
06a 6AM3KOPOACTBEHHbIX BUAA KPBbIMCKUX OAYBaHUYMKOB.
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Ha ceropHALWHUI AeHb AWML pacTeHue H. brasiliensis,
KYABTUBMPYEMOE B OCHOBHOM B CTpaHax A3naTtcko-Tu-
XOOKEaHCKOro pervoHa, IBASIETCA UCTOYHUKOM MOYTH
BCEro HaTypaAbHOro Kayuyka B Mupe [11]. OaHako ypoxai
reBeMHOro Kayuyka CUAbHO 3aBUCHT OT MPUPOAHBIX YCAOBUIA
n K npobaeMam U3MEHEHWUS KAMMaTa M onacHoro rpub-
koBoro 3aboaeBaHus, BbidbiBaeMmoro Microcyclus ulei,
pobaBAAETCs HECTaOUABHOCTb LiEH. MICXOAS M3 MOHWUMaHUS
3TUX NPobAEM, BHEAPEHME B MPOMU3BOACTBO aAbTEPHATUBHbIX
KayuyKOBbIX KyAbTYp, 0becrneynBatoLLmx reorpaduyeckoe
M reHeTMyeckoe pa3Hoobpasune B MUPOBbIX MacliTabax,
6yAET NO3UTUBHO BAWATb HA TOPTOBAKO KayuyKOM, OAHO-
BPEMEHHO CHUXas BOAATUAbHOCTb LIEH U 0becneuynBas
HaAAEXHOCTb MOCTaBOK. Ha nepBoe MecTo B MOuCKax
aAbTEPHATMBHbIX Kay4yKOHOCOB BbIXOAUT T. kok-saghyz,
KOTOPbIN YXe YCNEeLWHO BblpallMBaACs B NMPOMbILIAEHHbIX
MacliTabax B XX Beke. B XX| Beke BO MHOIMX cTpaHax
CHOBa Havancs cbop pecypcoB 3apOAbILLEBOW NAA3MbI
M CTaAW NPOBOANTBLCA GYyHAAMEHTAAbHbIE UCCAEAOBAHUS
3T0ro pacteHus [12, 13]. KOpHU KOK-carbi3a U KpbIM-
carbi3a, Mo pasHbiM AAHHbIM, MOTYT coAepXaTb 0T 3 A0 28%
HaTypaAbHOrO Kayyyka B MepecyeTe Ha Cyxyt Maccy ¢
OYEHb MOXOXMMM MO MaKPOMONEKYASIPHOW CTPYKTYpE U
COCTaBy XxapakTepuUcTUKamMmu, Nnpucymmm aAna H. brasil-
iensis [8, 14-16]. Tem He MeHee KOK-carbl3 U KpbIM-carbi3
AO CUX MOP He yAaeTCs MOAHOLEHHO OAOMALUHUTb U 3TH
pacTeHWsi UMEKOT HECKOAbKO MPUCYLLMX UM NPOBAEM, TaKMX
KaK NOTPebHOCTb B MOCTOSAHHOM YBA@XHEHWM NMOYBbI BO
BPeEMS nMpopacTaHus WU NepBOro Mecsla pocTta, OUYeHb
MeAAEHHAsi CKOPOCTb POCTa, HW3KasA KOHKYPEHTOCMO-
COBHOCTb C COPHAKAMM, 3HAUUTEAbHbIN BbIXOA Kayuyka
TOABKO B MEPUOA CO3PEBAHMSA, a AASI KOK-Carbi3a eLue U
BbICOKasA CTeNeHb reTepo3uroTHOCTU U CaMOHECOBMeE-
CTUMOCTb [2, 5]. MUHYycamMmun NOAEBOT0 BO3AEAbIBAHWS
TakXe ABAAOTCA HU3KaA BCXOXECTb CEMSAH KOK-Carbi3a
M KpbIM-Carbl3a, HepaBHOMEPHOE CO3pEBaHUE CEMSAH U
WX NOTEPS, BbICOKAA NOABEPXKEHHOCTb BO3AENCTBHUIO Bpe-
AMTEAEN, OTCYTCTBUE CMEeLManbHON TEXHUKU AAS MOCEBA,
cbopa ceMsiH 1 yOOpKK KOPHEN, a TakXe HEOBXOAMMOCTb
60AbLLOr0 KOAMYECTBA FOPHOYE-CMA304YHbIX MaTepUanoB..
B aTOM CBA3KM MOXET ObITb NPEAANOXKEHA TMAPO- U a3P0-
NMOHHaA TEXHOAOTMA BblpalLUBaHWA Kay4yKOHOCHbIX BUAOB
oAyBaHuuKa [17, 18]. Baaropaps ee UCMOAL30BaHUIO MOTYT
6bITb peLleHbl NPOBAEMbI C COPHAKAMU, BPEAUTEAAMMU,
HenpeACkasyeMOCTbHO MOrOAHbIX YCAOBUIA U HEOOXOAM-
MOCTbIO HAaAMUKS CeLnanbHOW TEXHUKK AAS cOopa ypoxas,
K TOMY € KOPHU BYAYT UUCTBIMU 1 He ByayT TpeboBaTb
aTana Monku. MopobHbIE TEXHOAOTMK HA CETOAHSLLIHWIA
AeHb pa3paboTtaHbl AAA KOK-carbida B CLUA n fepmaHuu
Ha OCHOBE r'MAPOMOHKKHK. M3BECTEH TakxXe cnocob aspo-
NMOHHOIO BblpalWMBaHUA KOK-carbi3a [19]. PaHee Hamu
npoBeAeHbl paboTbl Kak No rTMAPONOHHOMY [18], Tak v no
a3pPONOHHOMY BblpalLMBaAHUIO KayYyKOHOCHbIX OAYBaH-
UMKOB [17]. OAHAKO B 3TUX YCAOBUSAX OAYBAHUMKKU POCAU
AOBOABHO MEAAEHHO M HAKanAMBaAM MaAo Kayuyka. MoXHO
NPEANOAOXMUTb, YUTO NPW UCMOAB30BaHWUM TBEPAOTO FPyHTa
M NOAE3HON MUKPOPAOPLI HAKOMAEHWE KayuyKa YBEAK-
yntcA. B ¢BA3K C 3TUM LEABIO AGHHOTO MCCAEAOBAHUA
CTaAO UCMbITaHWE KOMOUHWPOBAHHOW TEXHOAOT MU Bbipa-
LLIMBAHMA KayYyKOHOCHbIX OAYBAHUYMKOB, COBMELLAIOLLIMX
TMAPOMOHMKY M NOYBEHHOE BblpalliMBaHue. B ucnoitaHHoOM
HaMW TEXHOAOTUU AAS BblpalLMBaHUA KayYyKOHOCHbIX
OAYBAHUMKOB ObIA MICMOAB30BaH TBEPAbIN FPYHT B BUAE
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HeNTpaAbHOro Topda, pacTtBop XorrnaHAa — ApHOHa, a
Takxe 6uonpenapatbl PutocnopuH-M (Bacillus subtilis)
n Tpuxoaepma Bepuae (Trichoderma viride).

SKCNEPUMEHTAABHAA YACTb

B paboTe ncnonbaoBaHbl ceMeHa T. kok-saghyz AMHUK
Saryjaz (c. Capbixas, KaszaxctaH). CemeHa T. hybernum
(BypoceMsiHHas opMa KpbiM-carbi3a) U T. pobedimovae
(po3oBoceMAHHasA dopmMa KpbiM-carbi3a) penpoAyLMpoBaHbl
B I. Ybe 13 cemsiH, cobpaHHbIX paHee Ha KpbIMCKOM MOAY-
OCTPOBE CTapLLMM Hay4YHbIM COTPYAHUKOM Kapaparckom
Hay4YHOM CTaHLUMW KAHAMAATOM OMOAOTMUYECKMX HayK
A.B. ®atepbiroi [10]. CemeHa k03n060poAHMKA BOAbLLIOTO
Tragopogon major Jacq. cobpaHsbl B T. Yoe.

CeMeHa Kay4yyKOHOCHbIX OAYBaHUMKOB M KO3AOOOPOAHMKA
BHayYaAe 3amMmaunBaAu B YUCTOW BOAE KOMHATHOM TeMMepaTypbl
B Yallkax eTpu ¢ GUALTPOBAAbLHOW ByMaroi 1 NPOBOANAK
UX CTpaTUOUKALMIO B OLITOBOM XONOAMABHUKE NP TeMIe-
patype o1 3 A0 5 °C B TeueHne 1 Hepenn. AanbHenee
BblpalLMBaHWe pacTeHUI NPOBOAUAM B YETbIPEXYPOBHEBOM
rMAPOMOHHOW ycTaHoBKe MI'Y-3-3/4 («[TpOMrMaponoHuKa,
Poccus) ¢ UCKycCcTBEHHbIM OCBelLeHWeM (OCBELLEHHOCTb
okono 10000 Atoke, benble CBETOAMOAHBIE AAMIMOYKM) B
pexume 16 4 pAeHb / 8 4 Houb. Bpems BbipalumMBaHus pac-
TEHWI OT NoceBa CEMSIH B TPyHT A0 cbopa KOpHEN 3aHANO
3 mecsua. B kauecTBe rpyHTa MICMOAb30BaAK TOP® HEWTpa-
AM30BaHHbIN Veltorf (Poccus), KOTOpbIM B XOAE SKCNepu-
MEHTa HK pa3dy He MEHSAAU U He 0BHOBAAAM. CeMeHa nocae
XOAOAOBOW CTpaTUOUKALIMM NEPEHOCHUAM MO 4 LUTYKK Ha
KaXAbl TMAPOMOHHbIN cocya o6bemom 300 MA. B cucteme
aBTOMOAMBA B KauecTBE MUHEPAAbLHOIO NMUTaHUSA BO BCE
NepUoAbI BEreTaumnm MCnoAb30BaAu pactBop 1/8 KOHUEH-
Tpaumun cmeck XornaHaa - ApHoHa: Ca(NO;), ¢ 4H,0 (0,6 mMM),
KNO; (0,6 mM), KH,PO, (0,1 mM), MgSO, * 7H,0 (0,1 mM),
KCI (12 mkM), H3BO; (6 mkM), MnCl, ¢ 4H,0 (0,6 MkM),
ZnS0O, * 7H,0 (0,4 mkM), CuSO, ¢ 5H,0 (0,35 mMKM),
(NH4)sMo0,0,, * 4H,0 (0,01 mkM), Co(NO3), * 6H,0 (0,02 MmkM),
Fe-EDTA (10 mkM), NaOH (25 mkM). HacTpoiku aBTonoA1Ba
ObIAU CAEAYHOLLMMMU: B NEPBbIA MECAL, BbIpaLLLMBaHUA BKAKO-
yeHue NoAnBa Yepes Kaxable 6 4 (4 noAnBa B CYTKM), BO
BTOPOM MecsL, — Yyepe3 Kaxable 8 U (3 NoAMBa B CYTKM), B
Tpetn Mecsl - 1 NoAMB B CyTKU. KaxAbli pas cuctema
aBTOMOAMBA BKAKOYAAACh Ha 5 MUH. Pacxop nuUTateAbHOM
CMecH cocTaBMA OKOAO 60 A B Mecsl. B obliem B xope
BCEr0 3KCNEePUMEHTa AN YETbIPEXYPOBHEBOW TMAPONOHHOM
YCTaHOBKM BbIAO McMoAb30BaHO 180 A pacTBopa 1/8 KoH-
LEHTpaLUUK CMeCK XornaHAa — APHOHA, UTO 9KBUBAAEHTHO
22,5 A OAHOKpATHOro pactBopa XoranaHaa — ApHoHa. AAa
3aLUMTbl PacTeHW OT GUTONATOreHOB M YAyULLIEHUS pocTa
pacTeHUI UCMOAB30BaAK KOMMEPYECKM AOCTYMHbIE NPenapatbl
6akTepuit Bacillus subtilis (PUToCcnopuH-M yHUBEPCAABHBIW,
10 r, «bawmHkom», Poccus) u rpubos Trichoderma viride
(Tpuxonepma Bepuae, 30 T, «Bawe xo3s1ctBO», Poccus).
31 buonpenapatbl A06aBAAAM B HaK TMAPONOHHOM yCTa-
HOBKMW 3 pa3a 3a Bce BpeMs onbiTa (no 1 pa3y B MeCsL):
B NEPBbIM pa3 nepea NOCEBOM CEMSH B TMAPOMOHHYHO
cuctemy - 10 r dutocnopuHa-M (BCrO ynakoBky) U 15 1
TpuxopaepMbl BepUAE (MONOBMHA YNAKOBKK); BO BTOPOM U
Tpetui pas - no 5 r dutocnopuHa-M (NOAOBUHY YNAKOBKHK)
n 7 r TpUXOAEPMbI BEPUAE (UETBEPTL YNakoBKK). CornacHo
HaLIMM NpeABapUTEAbHBIM MCCAEAOBAHKAM, 6€3 UCMOAb-
30BaHWA 3TUX BMonpenapaToB cesHLUbl MOTYT MOrMOHYTh
OT rPbKOBbIX 3aBOAEBAHMI U PACTYT ropas3A0 MEAAEHHEE,
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Habupas MeHblLLYo bromaccy. B kauectBe KOHTPOAS TaKXe
BblpalLMBaAM KOK-Carbl3 B MOYBEHHbIX YCAOBUSAX Ha YHU-
BepcaAbHOM rpyHTe («[lpocTo», Poccust). AASt 3TOro UCMOAb-
30BaAM LBETOUYHbIE TopLKK obbemom 900 mA. YcaoBus
OCBELLEHMSA KaK AAA TMAPOMOHUKK, TaK U AASI TOYBbI BbIAK
MAEHTUYHbI, PyYHOM BEPXHWUI MOAMB NOYBEHHbIX PACTEHWI
OCYLLECTBASIAM OT Ha4Yana A0 KOHLa Beretaumu no 3 pasa B
HEeAEAL, NPUYEM NPY OAHOM U3 MOAMBOB KaXAYH HEAEALD
ncnoab3oBanu 1/8 pactBopa XornaHaa — ApHoHa. Takxe
TpWXAbI 06pabaTbiBaAv NOYBEHHbBIE PACTEHUA NpenapaTamu
dutocnopuHa-M 1 TprxoAEPMbl BEPUAE B TOM Xe KOHLIEH-
TPaLKWK, YTO U TMAPOMOHHbIE PACTEHMS.

Pe3yAbTaTbl aHaAM30B NPEACTaABASIAU B BUAE apudme-
TUYECKUX CPEAHMX C MAAHKaMK MOrpeLlHOCTEN B BUAE
CTaHAQPTHOM OLWMBKK. CTaTUCTUYECKOE pasAnUMe AAHHbIX
NPOBOAWAM C UCMOAb30BaHWEM TecTa AyHKaHa AASt ABYX
(1 6onee) He3aBUCUMMbIX BbI6OPOK [20].

CemeHa aHaAM3MPYEMbIX paCcTEHUI BCXOAWAW B TEUEHWE
nepBbIX 2 HEAEAb BblpaLLMBaHUS, M AAAe€ HaUMHANCA MHTEH-
CUBHbIM POCT pacTeHUit Ha rMAPonoHKKke. 06a BUAA KPbIM-
carbi3a B NepBbIY MECAL, YCTYNaAK B POCTE KOK-carbidy. K
KOHLLYy BTOPOW HEAEAM B K&XAOM COCYAE NMPOBOAWAM Npope-
XWBaHWE U OCTaBASIAM TOAbKO MO OAHOMY pacTeHuto. Yepes
1,5 mecsila HabAAAAN MHTEHCUBHbIWA POCT AUCTBbI KOK-
carbl3a, K TOMy Xe HEKOTOPbIE pacTEHUSI HAYMHAAM LIBECTU

(puc. 1, a). B 10 xxe Bpemst 0b6a BUAA KPbIM-Carbi3a K 3ToMy
BPEMEHM elLle He uBeAn (puc. 1, b). NouBeHHbIE pacTeHMA
KOK-Carbi3a CMAbHO OTCTaBaAW B POCTE OT TMAPOMOHHbIX.
LiBeteHne T. hybernum HayanoCb Ha BTOPOM MecsLe
BEretauun, 1 A0 KOHLLA 3KCNEPUMEHTA 3TU PACTEHUS AAAK
60AbLLOE KOAMYECTBO 3peAblix cemsaH (puc. 1, d). C onos-
AaHUEM Ha 2 HEeAEeAU 3auBEAU TaKXe PO30BOCEMSIHHbIE
dopmbl KpbiM-carbi3a (T. pobedimovae). Kok-carbl3 A0 KoHUa
Beretauum LBeA, OAHAKO 3penble ceMeHa He paa (puc. 1, c).
A0 KOHUa akcnepumeHTta T. pobedimovae pan ropaspo
MeHblLEe ceMsH, yeM T. hybernum. CemeHa 06omx BUAOB
KpbIM-carbi3a, NOAYYEHHbIX Ha TMAPOMOHUKE, OKa3aAUCh
3peAbIMU 1 NOKa3aAW BbICOKYH BCXOXECTb. TakuM 06pa3om,
AN MTOAYYEHUS 3PEABIX CEMSH B YCAOBUSX TMAPOMOHWUKM
Ayyllre pesyabtaTbl ObIAM NMOAyYeHbl AR T. hybernum
(bypocemsaHHan ¢opma KpbiM-carbi3a). Yepes 3 mecsiua
BblpallMBaHMA BU3yanbHO pacTeEHUA NepecTaBaAm pacTy,
HWKHWE AUCTbA HAUUHAAM COXHYTb (CM. puc. 1, ¢, d), noaTomy
3KCMEPUMEHT OCTaHaBAMBAAK U MPOBOAUAK COOP KOPHEW.
Haunbonbluan cbipasi Macca KopHei bbina xapakTepHa
AN KOK-Carbl3a U Ko3n06opoAHKKa (puc. 2, a). 0ba Bupa
KpbIM-Carbl3a AMLLb HEMHOTO YCTynaAv nNo AQHHOMY napa-
mMeTpy. MoYBEHHbIE pacTeHNA KOK-carbi3a Habupanu OYeHb
MaAEHbKYHO CbIpyto Maccy - NnpumMepHo B 10 pa3 MeHblue,
4YeM rMAPOMNOHHbIE BapuaHThbl (CM. pUC. 2, a). Aanee KOpHU

Puc. 1. Kok-carbi3 uepes 1,5 mecsila (a) U 3 mecsaua (C) nocae noceBa CemMsiH Ha rPYHT; KpbIM-carbi3 (B 6AMXHeEM BAoke - Taraxacum
pobedimovae, B panbHeEM 6aoKe - Taraxacum hybernum) uepes 1,5 mecsiua (b) u 3 mecsiua (d) nocae noceBa CemMsiH Ha rPyHT

Fig. 1. Taraxacum kok-saghyz 1.5 months (a) and 3 months (c) after seeds sowing on the ground; krym-saghyz (in the near block -
Taraxacum pobedimovae, in the far block - Taraxacum hybernum) 1.5 months (b) and 3 months (d) after seeds sowing on the ground
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Puc. 2. Cbipasa Mmacca kopHs (a), cyxasi Macca kopHs (b), OTHOLLEHWE MacCOBOM AOAU KayuyKa K CyXOM Macce KOpHS (C), a Takxe
mMacca Kayuyka, NoAyYeHHas C OAHOrO KOpHS (d) (CTaTUCTUYECKOE pasAnyMe AaHHbIX MPUBEAEHO MO pe3yAsTataM Tecta AyHKaHa)
Fig. 2. Fresh weight of the root (a), dry weight of the root (b), mass fraction of rubber to dry weight of the root (c),

weight of rubber from one root (d) (statistical differences between data are based on the Duncan test)

0AYBaHUYMKOB BbICyLLMBAAK MPU KOMHATHOM TeMnepaType B
TeueHne 10 AHEeN AN UIBMEPEHUS CYyXOM MacChl M NEPEBOAA
Kayuyka B KoaryAMpoBaHHOE COCTOSIHWE, YTO HEOBXOAMMO
ANSI UCKAIOUYEHMSA NMOTEPb Kayudyka Mpu npoueaype ero
BblaeneHUst [21]. Mo cyxoi macce 6bIAU NMOAYYEHbI CXOXHME
AaHHble. Camast 6oabLuan cyxaa Macca bbina xapakTepHa
AN KOBNOOOPOAHMKA U KOK-carbl3a (puc. 2, b). MeHbLIWIA
06bem cyxo Macchl 6biA 06HapyxeH y T. pobedimovae, elle
MeHbLLasa cyxas macca bbina xapakTepHa aAAs T. hybernum
(cMm. puc. 2, b). B noUBEHHbIX YCAOBHAX KOK-Carbl3 Habupan
CYXyt0 Maccy B 8 pa3 MeHblUe, YEM B YCAOBUAX TMAPO-
NOHMKKU. Aanee C UICNMOAb30BAHWEM METOAA FEKCaHOBOM
9KCTPaAKLMKU NPOBOAMAM BblAEAEHUE KayuyKa [21]. AaHHasdA
METOAMKA 3aKAKOUYAETCS B NOCAEAOBATEABHOM YAGAEHWMU
M3 KOPHEN BOAO- M aLleTOHOPACTBOPUMbIX KOMMOHEHTOB
N B 3aKAOUMTEABHOM SKCTPAKLMK KayuyKa Npu NOMOLLM
rekcaHa. Aanee BbinapuBaAu BECb rekcaH nyTemM HarpeBsa
20 50 °C v NoAyYaAmn Cyxow reKcaHOBbIM IKCTPaKT, KOTOPbIM
COCTOMT M3 HaTypaAbHOro Kaydyka. Hanbonbluee coaep-
XaHMWe Kayuyka Ha CyXyt Maccy KOpHen BbIA0 XxapaKTeEPHO
AAS TIOUBEHHbIX PAaCTEHUI KOK-carbi3a - B cpeaHeM 9,2%.
M3 ruppOnoOHHbIX pacTeHMi BOAbLLE BCEFO Kayyyka Haka-
namBaau T. pobedimovae (puc. 2, ¢), NpuyemM no aTomy
nokasaTteAro OHW AMLb B 1,2 pasa ycTynaAu NOYBEHHbLIM
KOK-carbl3aM. HavMeHbLlee copepxaHne kayuyka 6bino
XapaKTepHO AAS KO3A0OBOPOAHMKA. Aanee onpeaensinach
CpeAHsA Macca Kayuyka, moAyyaemas OT OAHOIo KOpHs. o
3TOMY NOKa3aTeAtd AMAEPaMK OKa3anuchb T. pobedimovae
n T. kok-saghyz (puc. 2, d), koTopble NPUMEPHO B 6 pa3
npeBbILLaA NOYBEHHbIE PACTEHUA KOK-Carbl3a.
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BOAbLLOW MHTEPEC TaKXe NMPEACTaBAAET ONPEAENEHNE
BbIXOA@ Kayuyka Ha 06beM MCMOAb30BAHHOIO FpyHTa.
ATOT NoKasaTeAb SBASIETCA BaXXHbIM MPU ONpeAeneHUr
3G HEKTUBHOCTH MCMOAb30BAHHOM NAOLLLAAM TMAPOMOHHOIO
BblpalLMBaHus. Mo AaHHOMY NMOKa3aTeAD AMAEPOM TaKXe
okazanucb T. kok-saghyz v T. pobedimovae (puc. 3).

Taknm 06pa3om, HanbonblLas 3GHEKTUBHOCTb MO 3aHU-
MaemMoMy 06bEMY 1 NAOLLL@AM NMPU MOAYYEHNM KaydyKa Oblna

0,06
0,05
0,04
0,03

0,02

Macca kayuyyka
Ha 100 mA rpyHTa, r

0,01

0,00

Puc. 3. Macca kayuyka, noayyeHHoro Ha 100 ma
MCMOAB30BAHHOTO MPyHTa (CTaTUCTUYECKOE Pa3AMUMe AAHHbIX
NPUBEAEHO MO pe3yAbTaTam TecTa AyHkaHa)

Fig. 3. Mass of rubber obtained per 100 ml of soil used
(statistical difference of data is given according to the results
of the Duncan test)
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c
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Puc. 4. MpocaurBaH1e AaTeKCca U3 paspesaHHbIX KOPHEN KOK-Carbl3a, BbIPOCLLIMX B YCAOBUAX TMAPOMOHUKM (a, b), pactareaHue
KayuyKa, BbIAEAEHHOTO U3 TMAPONOHHbIX pacTeHui Taraxacum kok-saghyz (C), luapuKk Kayuyka AMaMEeTPOM OKOAO 2 CM,

BbIAEAEHHOTO M3 HECKOAbKMX KOpHeH Taraxacum kok-saghyz (d)

Fig. 4. Seepage of latex from the cut roots of Taraxacum kok-saghyz grown in hydroponics (a, b), stretching of rubber isolated from
hydroponic Taraxacum kok-saghyz (c), ball of rubber, about 2 cm in diameter, isolated from several roots of Taraxacum kok-saghyz (d)

xapakTepHa AAA T. kok-saghyz v T. pobedimovae, Toraa Kak
HaumeHee 3pGEKTUBHO ObIA UCMIOAb30BaH MPYHT NMPKU MNou-
BEHHOM BbIpaLLMBaHWK KOK-Carbi3a (cM. puc. 3). Ha puc. 4 npea-
CTaBAeHbl GpoTorpadmm cpe3oB KOpHeW (puc. 4, a, b), Ha KOTOpbIX
BUAEH CTEKAIOLLLMIA AATEKC, MPEACTABASIOLLIMIM COBOM Kayuy-
KOBYHO 3MYAbCHIO, @ TakXe GoTorpadumn Camoro Kayuyka nocae
NpPOLEAYPbI BbIAEAEHUSI METOAOM FrEKCAHOBOM 3KCTPaKLMK
(puc. 4, ¢, d). NMonyyYeHHbIN B TMAPOMOHHbBIX YCAOBUAX KayuyK
Mo BHELLUHEMY BMAY M SAACTUYHOCTU HE OTAMYAACH OT MOAY-
YEHHOrO B YCAOBUSAX MOYBbI.

OBCY)XAEHUE PE3YNAbTATOB

TexHonormmM 6e3cybCcTpaTHOro BblpalUMBAHUA  KOK-
carbi3a paspabatbiBatorca B CLUA [22], B Poccun [23], B
KasaxctaHe [24] 1 B Apyrvx cTpaHax. M3BecTHbl cnocobbl
a3pOMOHHOrO BblpalUMBaHWS KOK-carbi3a [17, 23]. B yka-
3aHHbIX paboTax Nokas3aHo, YTO MO CKOPOCTU POCTa KOK-
carbi3, BblPaALLEHHbIN B TMAPOMOHUKE WMAU @a3POMOHKKeE,
4acTo NPEBOCXOAMUT NMOYBEHHbIE BapWaHTbl. TeM HE MeHee
B KAACCUUYECKOM MTMAPOMOHUKE U a3POMNOHUKE Y KOK-Carbl3a
yacto He popMMpPYETCH eAMHbIN TAaBHbIN KOpeHb [17], a
MMEHHO B HEM MPEUMYLLLECTBEHHO HAKaNAMBaETCS KayuykK.
31O MOXET NPUBOAUTL K TOMY, UTO TMAPO- M @3POMOHHBIE KOK-
carbi3bl ByAyT NPOAYLIMPOBATh OYEHb MAAO Kayuyka, Pe3Kko
CHWXas peHTabeAbHOCTb TaKoro cnocoba KX BblpallMBaHKS.
B cBA3K C 3TUM aKTyaAbHbIM NPEACTABASIETCA UCMOAb30-
BaHWe rMBPUAHOTO MOAXOAQ, COBMELLLAOLLLETO TMAPOMOHMKY
1 MNOYBEHHOE BblpalLyBaHWe, boree BAU3KOro K MPUPOAHOM
cucteMme [24]. Takxe oTMeYaeTcs:, UTo MPU UCMOAb30BaHNUM
6e3cybCTpaTHbIX TEXHOAOTMI, 0COBEHHO NPY PE3Ke KOPHEN
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AAS X cOOPA, eCTb PUCK 3apaXeHUs TPMOKOBbLIMK U APYTHMM
MHOEKLMOHHBIMK 3aboAaeBaHnAMM [19]. Mcxoas U3 3Toro,
NPUMEHEHWE HamW B TMAPOMOHMKE GYHTMUMAHBIX Bronpena-
patoB ®utocnopuHa-M 1 Tpuxoaepmbl BEPUAE, O4EBUAHO,
OKas3blBaAO NMO3UTKBHbIV 3O HEKT Kak Ha UMMYHUTET, Tak 1
Ha pOCT 0AYBaHUMKOB. B x0ae NpOBEAEHHOTO UCCAEAOBAHUS
HaMu BblAa UCMbITaHa TEXHOAOTMA TMAPONOHHOIO BbIpalLLIW-
BaHMSA Kay4yKOHOCHbIX OAYBAHUMKOB C MCMOAb30BaHUEM
HeMlTpanbHOro Topda B kauecTse cybetpata, 1/8 pactBopa
XornaHaa - ApHOHa B KauecTBe MMHEPAAbHOro NUTaHKA
¢ pobaBaeHMeM DuTocnoprHa-M u TpuxoaepMbl BEPUAE
Ha CTaHAAPTHOM TMAPOMNOHHOW YCTAHOBKE C aBTOMOAMBOM
M UCKYCCTBEHHbIM OCBellleHWeM. B Hallen pabote kpome
KOK-Carbl3a BNepBble B YCAOBUAX TMAPONOHUKM Ha TBEPAOM
cybcTpate npoluAn ucnbitanue T. hybernum v T. pobedimovae.
3T ABa BMA@ MPOAEMOHCTPUPOBAAU BbICOKYHO CEMEHHYHO
MPOAYKTUBHOCTb B YCAOBMSIX TMAPOMOHUKM 6€3 UCKYCCTBEHHOTO
NepeonbINEHUS, YTO, OYEBUAHO, CBSI3AHO C TEM, UYTO 3TU
OAYBaHUMKK pasMHoXaroTca yepes anomukenc [13]. Kok-
carbl3 Xe, HafnpoT1B, B YCAOBMSIX TMAPOMOHWKKU HE AaA
HUKaKnXx cemsH. BeposTHee Bcero, 3T0 CBA3AHO C TEM,
UTO KOK-CarbI3 — NEPEKPECTHO-OMNbIAAEMOE CaMOHECOBME-
CTUMOE pacTeHue [5], a UCKYCCTBEHHOIO NepeonbIAeHUSA
Mbl HE MPOBOAMAMK.

B ycAOBUAX TMAPOMOHUKM Ha TBEPAOM CybCTpaTe KayuyKko-
HOCHbI€ OAYBaHUMKW HabWpaAu BEreTaTMBHYIO Maccy ropasao
6bICTpee, YeM NoYBEHHbIE. HECMOTPSA Ha TO UTO BU3yaAbHO
HanboAbLLIEE YBEAMUEHWNE MPOSBASIAOCH B POCTE AUCTOBOW
Macchbl, FTMAPOMOHHbIE KOPHU Takxe B 10 pa3 npeBbIlLanm
NMOYBEHHbIE MO 3HAYEHUSIM CbIPOM U CyX0Oi Macchl. [pn aTom
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B MMAPOMOHUKE HaMK MCMOAb30BaHbl COCYAbl 06bEMOM B
3 pasa MeHbLUe, YeM Y NMOYBEHHbIX PacTeHuin. OUEBUAHO,
YTO 3TO CBA3AHO C AYULUIMMMW YCAOBMSIMW BblpalUMBaHUA
TMAPOMOHHBIX PACTEHUIA MO CPABHEHWIO C MOYBEHHBIMMU.
BeponATHo, 310 06yCAOBAEHO TEM, UTO FTMAPOMOHHbIE PaCTEHMS
OﬁeCI'IeHVIBa/\VICb NUTaTEAbHbIM PaCTBOPOM Ha NOCTOAHHOM
OCHOBE, TOTAA Kak NMOUYBEHHbIE PACTEHUS NOAYYaAU MUHEPAAbI
TOAbKO 1 pa3 B HepeAto. AtobonbITHO, UTo Boree Baaronpu-
ATHbIE YCAOBWS BbIPALLIMBAHWA HA TMAPOMOHUKE NMPUBEAU K
MeHbLLIEeMY HAaKOMAEHUIO Kayuyka, YeM B YCAOBMSX MOYBbI.
OpHaKo ¢ yueTom 6oaee bbICTPOro 1 BOAbLLETO HAKOMAEHMS
MacCChbl KOpHeVI FTMAPOMOHHbIE OAYBaHYMKKU B UTOre Haka-
NAMBaAK ropasno 6oAbLLE Kayuyka B pacyete Ha 1 KopeHb.
HeobX0AMMO OTMETUT, UTO AaXeE MO NPEABAPUTEAbHBIM Pac-
yetam, KOTopble Mbl 3AEChb HE NPUBOAUM, HEAb3S FOBOPUTh
06 3KOHOMMYECKOW PeHTabeAbHOCTM NpeANaraemMomn Hamm
TEXHOAOIMU, TaK KaK KayyyK U3 reBen Ha AaHHbIVI MOMEHT
3HAUYUTEABHO AeLLIEBAE KayvyKa U3 OAYBaHUYMKOB MpPU N060M
M3BECTHOM crocobe WX BbipallMBaHus. B 3Toi CBSI3M ocTatoTCs

AKTYyaAbHbIMW AAAbHENLLIME UCCAEAOBAHUS TMAPOMOHHOIO, a
TaKXe OMONOHHOIO BbIPALLIMBAHUA KayUyKOHOCHbIX OAYBaH-
UMKOB C LIEALIO MOUCKa cnocob0B CTUMYASILIMK BUOCUHTE3A
M HaKOMAEHWS KayuyKa.

SAKAKOUYEHUE

Takum 06pa3oM, co3paHHas HaMU METOAMKA OTKPbIBAET
NepcrneKTUBbl AAA Pa3paboTKM TEXHOAOTMI MPOU3BOACTBA
HaTypaAbHOTO Kayuyka MCKAKUMTEABHO U3 OTEUECTBEHHOIO
CbIpbsl B YCAOBUSIX POCCUM BHE 3aBUCHMOCTM OT YCAOBUNM
Kaumarta. MpermyliecTBamMmu ruAPONOHHOM TEXHOAOTMU Ha
TBEPAOM cybcTpate fABAseTcst 6oAbLIAs BAU30CTb K Npu-
POAHBLIM YCAOBUSIM B OTAMYME OT KAQCCUUYECKOW FMAPO-
MOHWKM, UTO CNOCOOCTBYET BOABLLEMY HAKONAEHMIO KayUyKa
B KOPHSX 0OAYBaHUMKOB. HanboAbLLYHO NEPCNEKTUBHOCTb
AN TUAPOMOHHOTO BblpallyBaHUsA NMPEACTaBASIET pac-
TeHue T. pobedimovae (opayBaHuuK MobearMoBOW), paHee
M3BECTHOE KaK PO30BOCEMSIHHAsA GopMa KpbIM-carbi3a.
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