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TABLE OF CONTENTS AND LOCALIZATION
OF RUBBER IN THE ROOTS OF KOK-SAGHYZ
(Taraxacum kok-saghyz Rodin)

Abstract. This article presents biological features, botanical description, and the results of the anatomical and
physiological study of the Dandelion kok-saghyz (Taraxacum kok-saghyz Rodin), a valuable resource plant of world
significance. Kok-saghyz is used as a technical culture, a source of high-quality rubber.

Natural rubber is widely used in the rubber industry for the production of tires for automobiles, aircrafts,
bicycles, as well as shoes, medical gloves and other products.

The global rubber industry faces the real danger of the destruction of plantations of the main source of natural
rubber - the rubber tree of hevea (Hevea brasiliensis), grown in the tropical humid climate of Southeast Asia, due to
its diseases. This has happened in South America, which was originally a world center for the production of natural
rubber; it has completely lost its position due to epiphytotics. There is currently a phytosanitary quarantine and a
person who was accessed to hevea in South America should not visit the countries of Southeast Asia.

Thus, there is a need for reserve additional plant species, the sources of natural rubber in the temperate zone,
being adverse for acclimatization of hevea. Dandelion kok-saghyz is recognized as such a promising producer of
natural rubber.

According to data published, rubber of kok-saghyz sits in the latex vessels of the root, and the rubber content
(6 to 14%) depends on the number of circles of the latex vessels (3 to 14). The number of circles of the latex vessels
and, therefore, the rubber content in the roots depends on genotype, agricultural background and stage of kok-saghyz
ontogenesis.

The roots of kok-saghyz are known for high variability in the rubber content even in the same natural population
of wild kok-saghyz from 0 to 47.87; 35.85 and 23.58% of the air-dry weight is due to several one-year covers in the
root.

Kok-saghyz is a highly polymorphic species that can be used in breeding programs. Individual selection
provides for the high rubber content in the roots of kok-saghyz (10 to 14%).

Currently, kok-saghyz is an important rubber plant with the following features: 1) high percentage of rubber;
2) flowering and fruiting in the first year of life; 3) high quality rubber. Kok-saghyz polymorphism provides for the
selection of the most rubber-bearing and most precocious forms of this plant.

Keywords: kok-saghyz, rubber, latex vessels.

The main part. Problem. The purpose of this article - collection, analysis and discussion of the
information about rubber content and location in the roots of the kok-saghyz (Taraxacum kok-saghyz
Rodin).

Natural rubber (NR) is a strategically important material in the world industry. NR is used in rubber
industry and in production of a wide range of goods: shoes, clothes, catheters, surgical gloves, tires for
planes and cars as well as other goods [1, 2]. Kok-saghyz rubber has great prospects as an additive to
bioplastics for the manufacture of biopackages with improved strength [3, 4].

In 2016 the world NR market amounted approximately up to $ 24 bln with the consumption volume
of 12.9 tons, and by the year of 2023 it is estimated that its consumption will increase up to 16.5 miln tons
(International Rubber Study Group -IRSG).

The main sources of rubber are plantations of rubber woods- hevea (Hevea brasiliensis), grown in
tropical humid climate of the South- Eastern Asia. Currently hevea plantations and consequently the world
market of natural rubber face the following threats [5].

— 4y ——
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1. The threat from fungus parasite (Microcyclus ulei), which causes mass infection and the death of
rubber trees as it happened in the South America, originally it has been the world center of natural rubber
production but completely lost its stand due to epiphytotic.

At present we see phyto-sanitary quarantine there and individuals being in contact with hevea in the
South America are not recommended to visit countries of the Southeast Asia. Fungus spores are being
preserved on the human skin and clothes. Scientists are of the opinion that fungus parasite to crop up in
the South-Eastern countries housing the world's leading natural rubber producers is just a matter of time.
The UN Security Council classified Microcyclus ulei, as the type of the new biological weapon [6].

2. The year of 2024 must see development of up to 10 million hectares of the new rubber plantations.
This level of hevea plantations enlargement will have a catastrophic effect on the biological diversity of
the South-Eastern Asia [5].

The problem of the global rubber industry lies in the real danger of the destruction of plantations by
diseases of the main source of natural rubber - the rubber tree of hevea.

Thus, reserve, additional, alternative plants as rubber source are needed in the area of temperate
climate where hevea is not able to get adapted. Dandelion kok-saghyz is such a perspective producer of
natural rubber. Natural rubber derived from kok-saghyz roots does not concede in quality the standard
hevea rubber [3]. Moreover, the natural rubber of kok-saghyz has some advantages over hevea natural
rubber as it does not contain allergenic which are characteristic to natural rubber of hevea [7].

Kok-saghyz, as a rubber producer, was discovered in 1932 by the botanist L.E. Rodin in the
intermountain valleys of the Eastern Tien Shan of Kazakhstan [8].

From the thirties to the mid-fifties of the last century, kok-saghyz was grown in the former Soviet
Union, however, after the opening of synthetic rubber and lifting the blockade from industrial plantations
of hevea of Southeast Asia, work with kok-saghyz was stopped [9].

Since the beginning of the 21st century, in connection with threats to the hevea plantations and the
global NK market, the studies of kok-saghyz have been resumed, aimed at organizing its industrial
plantations in the USA, European Union countries, Russia, Korea, Japan and Kazakhstan [10-12].

Kok-saghyz is a perennial herbaceous, cross-pollinated plant, a plant of the genus Dandelion, the
Asteraceae family, diploid (16 chromosomes) species.

The aerial part of the kok-saghyz plant is a rosette of 20-25 leaves tightly pressed to the ground. The
leaves of the kok-saghyz are fleshy, bluish-green, without pubescence. They are whole-extreme, incised,
dissected. By the time of flowering, kok-saghyz ejects tubular peduncles from the central part of the
outlet, with baskets at the end.

Dandelion flower is not one flower, but a whole basket of tubular flowers with fused petals and
stamens. Dandelion has a special system of green leaves surrounding the receptacle and supporting a
basket called a wrapper. The wrapper protects the flowers in the basket by hiding them in rainy weather so
as not to waste precious pollen. The root of kok-saghyz in wild populations is pivotal, in the culture it is
often fibrous.

The main features by which kok-saghyz differs from other types of Dandelion are:

- the outer and inner leaves of the kok-saghyz wrapper end flower with a 2.5-5 mm horn-shaped
appendage, bent at a right angle;

- smaller flower baskets have a lemon tint;

- kok-saghyz leaves do not have sharp spines along the edges;

- the rubber content in the root is high, above 6%, reaches 8-12%, in terms of the dry weight of the
root [8,13].

The maximum amount of rubber is in the roots. Rubber is found in special vessels called the latex
vessels. In them, it is in the form of milky juice - latex. During coagulation of rubber in the latex vessels,
elastic threads are formed. In the root, the latex vessels are located in concentric circles in the parenchyma
of the external (cortical) tissue.

The root structure of the biennial kok-saghyz plant is shown in Figure 1.

Numerous rows of latex vessels scattered between the xylem and the layer of the inner traffic jams are
scattered behind the cambial ring in the parenchyma.

Next, between the inner and outer plugs is part of the root, also filled with rows of latex vessels.
Outside, at the periphery of the root, cork layers lie under which layers of rubber are visible. The latex
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vessels are located in the cortical part, and those of them that make up the rings located to the periphery
itself and under the layer of the inner tube have the greatest power. There are from 2 to 14 rows (rings) of
milky vessels.

The inner ring of the traffic jams cuts off the parenchyma lying outside of it with latex vessels
enclosing the threads. The parenchyma gradually dies, and the external latex vessels with rubber threads
exfoliate along with the cork. The outer traffic jams is multi-layered. Its peeling is especially noticeable in
the spring; by the onset of summer, the cork layer becomes thinner. With an average rubber content of
8-12% in the root wood, the biennial cover also contains about 8-12%.

Figure 1 - Cross section of the root of the kok-saghyz (Taraxacum kok-saghyz Rodin). In the center of xylem (1), cambium (2)
behind it. After him there are rows of latex vessels (3) in the cortical parenchyma enclosed between the xylem and the layer
of the inner traffic jams (4). Further, the root part, enclosed between the inner and outer traffic jams, with rows of latex vessels.
To the outside are cork layers with layers of rubber lying (6) under them [8]

In the roots, the rubber is distributed along the length in such a way that its quantity gradually
increases to a known depth (up to about 20 cm, counting from the root neck), and then begins to gradually
decrease, as shown in table 1.

Table 1 — The rubber content in individual segments of the root of kok-saghyz [8]

The depth of the root collar (in cm) Rubber, %
0-5 11,47
5-10 21,11
10-15 27,20
15-20 27,87
20-25 -
25-30 23,92

Since the latexk vessels are the only container of rubber in the roots of kok-sagyz, the rubber-bearing
capacity of the latter depends on the number and size of the latex vessels, as well as on the degree of
saturation of the latex juice (latex) with rubber. The latex of the roots of annual plants contains 30—35% of
rubber, from 6 to 15.5% of non-rubber substances (tarry substances, disaccharine, inulin, etc.) and
50-60% of water. The primary system of latex vessels is formed from the moment of seed germination
near the sieve tubes. Rubber is formed in the roots of seedlings on the first day of seed germination,
regardless of lighting, that is, in the absence of photosynthesis.

In the three-week-old seedlings, the system of latex vessels forms 2-3 circles. By the flowering
period, the latex vessels form 8-9 concentric circles. During fruiting, the number of circles of the latex
vessels reaches 10—13, the rubber content increases.

Towards the end of the growing season, the amount of rubber in the latex vessels is somewhat larger
than at the time of fruiting [14, 15].

—— 44 ——
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In the second year of vegetation, an inner cork develops in the roots of kok-saghyz and a “rubber
cover” forms. Only in wild two or three year old plants, under conditions of slow decay of the cover, roots
with several rubber covers were observed [8].

Latex globules have a complex structure. The outer layer is formed by proteins, lipids, fatty acids and
other surfactants contained in latex. The next layer consists of hard elastic rubber. Finally, the inner part of
the globule — the bulk of it — is also a rubber hydrocarbon that, in consistency, resembles a very viscous
liquid [16].

The concentration of rubber in latex by the end of the growing season may increase by 3 times.

It has been established that the number of latex vessels depends on the agricultural background and
climatic conditions. The upper zones of the root are the least poor in latex vessels , the zones most
saturated are 12-25 cm distant from the root neck. For example, the lateral roots (younger than the main)
have 203 latex vessels per | mm? and the main ones —164 [14].

Table 2 shows the exceptional variability of kok-saghyz in terms of rubber content even in the same
thicket, which is especially significant in the Chelkudysu valley. In which these fluctuations are recorded
from O to 47.78%. There are facts that indicate that, when individually selected, a high rubber content
within certain limits of variability can be retained in subsequent offspring.

The natural thickets of kok-saghyz are the most valuable fund from which material for individual
selection will be taken all the time. Therefore, it is quite rational to organize a nature reserve in the area of
natural thickets of kok-saghyz.

Table 2 — The rubber content in the roots of kok-saghyz for individual thickets in the Tien Shan [8]

Valley name Analysis date The rubber content in the roots of kok-saghyz
to air-dry weight,%

Tekes 21VI- 27/ VII 0,00 8,80 35,85
Saryzhaz 8/ VIl 0,00 7,80 23,58
Kegen 16/VII 1,18 3,29 6,86
Chelkudysu 24/VII 0,70 10,66 47,87
Ashily 9/VII 1,56 5,35 13,63
Karkara 27/VIl 1,83 4,03 10,08
Salt Lake 28/VI 0,00 5,25 9,9

Such a high rubber content in the roots of wild plants of kok-saghyz: 47.87; 35.85 and 23.58%

to air-dry weight can be explained by the presence of several rubber covers at the root [8].

There are conflicting opinions on the role of rubber in a plant:

1. Rubber, in the form of latex (milky juice) - a plant protection product against fungal and

bacterial diseases, as well as mechanical damage. Coagulated rubber in the form of a cover -
protection against excessive consumption of moisture by the root and from high temperatures.

2. Rubber-excretion - garbage is formed as a by-product in the metabolism.

3. Rubber is a reserve nutrient that can be used by plants.

Thus, at present, kok-saghyz is the most important plant species - a source of rubber, due to its
following features: 1) high percentage of rubber and its favorable location, 2) flowering and fruiting in the
first year of life, 3) high quality of rubber. Kok-saghyz polymorphism allows counting on the selection of
the most rubber-bearing and most precocious forms of this plant.

The roots of kok-saghyz with the participation of xylem and latex vessels located in successive circles
were found; this structure resembles that of beets.

Under culture, kok-saghyz undergoes significant changes. In natural thickets, the weight of the root is
about 1 g. On good plantations, the average weight of the root reaches 10 g. With root enlargement, there
is a slight decrease in the percentage of rubber, however, the total amount of rubber per root is higher in
the culture than in natural thickets. If in these thickets about 100 mg of rubber falls on one plant, then in
the culture the average amount of rubber on one plant reaches 200-250 mg.

A particularly significant increase in the root of the kok-saghyz is obtained when grown on a high
agricultural background. Individual roots in nesting crops reaches a weight of 100-150 g or more.

The largest roots were obtained by breeders when grown on a good agricultural background and
solitary standing. The weight of large roots from seed sowing reaches 100-150-200 g, from cuttings
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250-300 g. The largest roots were obtained in Gorki Leninsky from cuttings, the root weight reached
380 g. The diameter of the root neck of such a root is equal to large carrots. Although the rubber in such
roots is usually about 2%, the absolute amount of rubber in such a root is 5-7 g.

However, roots of this magnitude were grown in separate copies on cuttings. In the future, when
cultivating plantings by cuttings and growing on a high agricultural background, it is possible to achieve
mass enlargement of the roots and consolidation of these qualities in the off spring.

To date, there is a variety of kok-saghyz “Saryzazh” in Kazakhstan (Institute of Plant Biology and
Biotechnology, Almaty, Kazakhstan), which is characterized by high environmental plasticity and can be
used as an annual culture [17].

In a selective way, the rubber content in the root of kok-saghyz can be brought up to 25% [18]. It is
assumed that when hybridizing with T.fficinale, which has large roots, you can get hybrids with a rubber
content of 20%, theoretically, a rubber crop of up to 1800 kg / ha can be obtained [1, 19].

Conclusion. Natural rubber is indispensable synthetic in the manufacture of a wide range of products:
tires for aircraft, automobiles, shoes, clothing, surgical gloves and other products.

The problem of the global rubber industry lies in the real danger of the destruction of plantations of
the main source of natural rubber, the rubber tree of Hevea (Hevea brasiliensis), grown in the tropical,
humid climate of Southeast Asia, by diseases.

In this regard, in the temperate climate zone, Dandelion kok-sagyz (Taraxacum kok-saghyz) is being
introduced into the culture as an additional source of hevea for natural rubber.

It has been established that the rubber of kok-saghyz is located in the latex vessels of the root and the
rubber content in the root (from 6 to 14% on the dry weight of the root) depends on the number of circles
of latex vessels from 3 to 14. The number of circles of latex vessels depends on the genotype, agricultural
background and stage of ontogenesis

In the second year of the growing season of kok-saghyz plants, new circles of latex vessels with
rubber are formed in its roots, and latex vessels of last year with rubber threads form a rubber cover
around the root. Thus, the rubber content of biennial plants doubles. In the thickets of wild kok-saghyz,
kok-saghyz plants with several annual covers and, accordingly, plants with an increased rubber content
were found.

Kok-saghyz is a highly polymorphic species, which allows it to be used in breeding programs aimed
at increasing the productivity and stability of this promising technical culture.

The content of rubber can be brought up to 25% by selection. Hybridization with Taraxacum
officinale, which has large roots, you can get hybrids with a rubber content of 20%, theoretically a rubber
crop of up to 1800 kg / ha can be obtained.

K.P. Yteymun, K. K. ’Kambaxkun
«buonorus xoHe eciMIIKTep OHOTEXHOIOTHACHI HHCTUTYTh PMM, KP BFM, Anmartsl, Kazakcran

KOK-CAFbI3 TAMBIPBIHJIAFBI KAYUYK MA3MYHbI MEH OPHAJIACYbBI
(Taraxacum kok-saghyz Rodin)

AHHoTauusa. Makananga kek-carbl3 0akOarbiHbIH (Taraxacum kok-saghyz Rodin) onemzaik MaHbI3bl Oap Oaraiibl
PECYPCTHIK OCIMIIKTIH OMOIOTHSIIBIK epeKIIeTiKTepi, O0TAaHUKAJIBIK CHIIATTaMAachl, aHaTOMHUSUTBIK-(H3HOTIOTUSUTBIK 3EPTTEY
HOTIDKeNepi KenTipiareH. Kek-carbl3 TEXHUKAIBIK MOJCHUET PETiH/IE KOFaphl canabl KaydyK Ke3i naiianaHbliabl.

Taburu xayuyk (TK) aBTOMOOWIB, yIIaK, BeJIOCHIIEATEPre, COHAAN-aK asK KUIM, MEAUIMHAIBIK KOJIFaIl JKoHEe Oacka
Jla Tayapilapra apHaJIFaH PEe3eHKE-TEXHUKANBIK OHEPKICiOiHAe KEHIHCH KO AaHbLIa bl

OneMIiK pe3eHKe OHEepKocihi Moceneci TaOMFM KaydyK HETi3ri Ke3i — IeBesl KaydyK arallblHbIH IIJIaHTALUACH
KOWBUTY/IBIH HaKThl Kayinrinirine Herizaeneni. OHTycTik-1birbic A3us eepiHiH TPOMHUKAJIBIK, BUIFAJIbI KIMMAaThIH/IA
ecipinren (Hevea brasiliensis). byn OHTycTik AMepukajna 06acTalKplia TaOUFU KaydyK OHJIPICIHIH QNEMJIK OpTajbIFbl
6onel, OipaK AMUQUTOTHS CcalJapblHAH TO3UIMSCHIH TOJBIFBIMEH XKOFANTThL. Kazipri ke3ne GUTOCAHUTAPIIBIK KapaHTHH
KosijaHblIanel jkoHe OHTYCTIK AMepukaaa reBesra >kakplHAaraH anamra OHTycTik-llbiFeic A3us engepiHe kemyre
GonmMan bl

Ocpunaiilia reBesi akKIMMaTTalla alMaWTBIH QJICI3 KIMMAaT aiiMaFblHAa KaydyK Ke3i peTiHie Oanama, KOChIMIIA
ecimaikTep KaxeT. CK ochlHIal NMepcHeKTUBANbBI MPOAYLEHT Jen 0ak0ak KeK-carbi3bl TaHbUIAbl (Taraxacum kok-saghyz
Rodin).

XKapusnanran MomiMeTTepre colikec, KOK-Carbl3 KaydyK TaMBIp CaybITBIHAA OpPHAJACKaH J>KOHE KaydyK Melepi

(6-nan 14%-ra neiiin) caybIT meHOepiHiH caHbiHa OaiinmaHbicThl (3-TeH 14%-ra peiiiH). CyT TaMbIpbl meHOEpiHIH CaHbI
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JKOHE JIeMEK TaMbIpilapJarbl KaydyK MeJIlepi TeHOTHUIIKE, arpo)OHFa JKOHE KOK-Carbl3 OHTOIEHE3iHIH Ke3eHiHe
GaitIaHbICTHI.

Cyrrinik xyileci ylI anrtaiablK KeK-carbl3 KeuleTrepi 2-3 meHOepae naiina Oonansl. I'ynneHy ke3eHiHe Kapail Kyc
BIIBICTApBI 8-9 KOHLEHTpalMsIbl meHOep Kypaiiabl. XKemic Oepy Ke3eHiHIE cyT TambIpiapsbl eHOepiHiH canbl 10-13-ke
JKeTelll, KaydyK MeJlepi apTajibl.

Bereraiusi COHpIHIIA CYT BIABICTAPBIHIAFBI KAYYyK MOJIIIepi xkeMic Oepy Ke3eHiHe KaparaHaa Oipriama kebipek. Kek-
carbl3 ©CIMIIKTEpiHIH ©cin-eHyiHIH eKIHII XbUIbIHJA OHBIH TaMbIPbIHIA KaydyTrbl CaybITTapIblH JKaHa IIeHOepi maiina
0omaapl, aJl OTKEH JKBUIFBI Kay4dyK JKinTepi O0ap caybITTap Kayuyk KaObIHBIH maija OoJybl HETi3iHIe KaObIpIIaKTaHaJIbl.
Ocblnaiinia eKiXbULABIK 6CIMAIKTEPE KayuyK KYpaMbl €Ki ece oceli.

Kexk-carpl3 TaMbIpbIHIAFBl Kay4dyK MeJiuepi OolbiHIIA Oip Taburu momyssuusHblH e3inae 0-nen 47,87-re neili,
35,85 xone 23,58% aya-Kyprak cajiMarbIHbIH TaMbIPbIH/a OipHeIle KbULJIBIK THICTAPMEH TYCIHAIpyre Heri3 0ap.

Kexk-carbI3bIH TAOMFH OCIHIIIEP] — JKEKe IpIKTeyre apHaIFaH MaTepral 0oaThbiH KyH/Ibl KOp. COHIBIKTaH KOK-CaFbl3
TaOWUFH OCiHAIepl ayJaHbIH/a KOPHIKIIAHBI YIHBIMIACTHIPY ©T€ THIM/II.

Kex-carpI3 s)orapbl HOJIUMOPQOTHI TYP OOJBII caHaNaIbl 9pi CENEeKIMSIIBIK OaFapiaManapaa naiiaianyra MyMKiHIIK
6epeni. XKeke ipikTey ke3iHe KOK-Carbl3 TaMBIPBIHAAFb]l Kay4yKThIH skorapbl Memmepi (10-14 %) Mypara Kaiaaslpbliagsl.

Kazipri yakpITTa KOK-Carbl3 Kejeci epeKIICeTIKTepi apKbLIbl MaHbI3/Ibl KOK CaFbl3 ©CIMIIri OOJBIN CaHallaibl:
1) Kay4dyKTbIH XOFapbl NaWbI3ABIK KYpaMbl XKOHE OHBIH THIMII OpHalacybl; 2) eMip[iH OipiHII >KbUIBIHAA I'YJIICHY MEH
JKeMIC-KHIEK; 3) KaydyKThIH KOFapbl camachl. Kek-carpl3 monuMopdu3Mi atanFaH eCIMIIKTIH Kaydyrsl MEH JKbLIIam
MiCeTiH HBICAHIAPBIH 1piKTEYre MYMKIHAIK Oepei.

Tyiiin ce3aep: KOK-carbI3, KaydyK, CYTTi TaMbIpiap

K.P. Yreyaun, K.JK. ’Kambakun

PecrybimkaHCKOE TOCYTapCTBEHHOE yUpexaeHne «IHCTHTYT OHOIOTHE M OHOTEXHOIOTHH PACTCHUID).
Komuter Hayku MunucrepcTsa o6pa3oBanust u Hayku Pecmyonuku Kaszaxcran. Anmartsl, Kazaxctan

COJEPKAHUE U JIOKAJIN3ALUA KAYUYKA B KOPHAX KOK-CAI'BI3A
(Taraxacum kok-saghyz Rodin)

AHHoTauuus. B crarbe npuBeneHsl GMonornyeckue 0COOEHHOCTH, OOTAHUYECKOE ONUCAHUE, PE3YJIbTaThl aHATOMO-
(usnonoruyeckoro u3yuenus OnyBanunka kok-carei3 (Taraxacum kok-saghyz Rodin) — 1eHHOro pecypcHOE pacTeHHs
MHUPOBOTo 3HaueHHs. KOK-carsi3 HCHONb3yeTcs Kak TeEXHUYEeCKast KyJIbTypa — HCTOYHUK BBICOKOKa4E€CTBEHHOI'O KaydyKa.

Hatypanbubiii kayuyk (HK) mmpoko ucnonb3yercs B pe3MHOTEXHUYECKOH MPOMBIIIIICHHOCTH Ui TPOM3-BOJICTBA
LIMH /7151 aBTOMOOMIIEH, CaMOJIETOB, BEJIOCUIIENIOB, a TaKkXKe 00yBH, MEIUIIMHCKUX IIEPYATOK U IPYTUX TOBAPOB.

IIpobnema MUPOBOM PE3MHOBOI MPOMBIIIICHHOCTH 3aKJIFOYAETCS B PEabHOM OMACHOCTH YHHUYTOXKEHHUS OOJIC3HAMHU
IUTAHTalMid OCHOBHOI'O MCTOYHHMKA HATypalbHOIO Kaydyka — KaydyKoBoro nepeBa reBen (Hevea brasiliensis),
BBIPALBAEMOI0 B TPONHMYECKOM, BiIaXHOM kimMmaTte cTpaH lOro-Boctounoit Asmum, kak 310 cimyumiocs B HOxHoi
AwMepuke, KOTOpasi H3HA4YaIbHO OblIa MUPOBBIM IIEHTPOM IPOW3BOJICTBA HATYpPAJIbHOTO KaydyKa, HO U3-3a 3MU(PUTOTHU
MOJHOCTBIO YTpaTWiIa CBOM MO3MIMU. B HacTosmiee Bpemsl CyIIECTBYeT (DUTOCAHWTApHBIN KapaHTUH W YEIOBEKY,
UMeloIIeMy JI0CTyI K reBee B OxHOM AMepuke, He pekoMeHayeTcs noceuenue crpad FOro-Bocrounoii Asuu.

Takum 00pa3zoM, HEOOXOAUMBI pe3epBHBIC, OMOJHUTENILHBIC BUIBI pacTeHuit — uctounnkun HK B 30He ymepeHHOTO
KIIMMaTa, TJIe TeBesl He MOXKET aKKIIMMaTHU3UpOBaTbcs. TakuM InepcrneKTHBHbIM npoxyuneHToM HK mpusHan omyBaHumMK
kok-carbi3 (Taraxacum kok-saghyz Rodin).

COFJ]aCHO OHyGHMKOBaHHbIM JaHHBIM, Kay4yK KOK-Carbl3a HaXOAWUTCs B MJICHHBIX COCyJaxX KOPHsA, U COACPIKAHUC
Kayudyka (0T 6 1o 14%) 3aBHCHUT OT KOJMYECTBA KPYroB MIIEYHBbIX cocyqoB (oT 3 no 14). KonmdecTBO KpyroB MIiI€4HBIX
COCYZIOB U, CIEI0BATEIbHO, COJACP)KAaHUE KaydyKa B KOPHSAX 3aBUCHUT OT T'€HOTHIIA, arpod)OoHa M dTara OHTOTCHE3a KOK-
carsliza.

Mineunas cucreMa oOpa3yeT y TPEXHEAENbHBIX CESHIEB KOK-carbl3a 2—-3 kpyra. K mepuony IBeTeHus MIie4HbIE
cocynpl 00pa3yroT 8—9 KOHLIEHTPHYECKHX KPYroB. B Iepuop IIOJOHOUIEHUs] KOJIHYECTBO KPYroB MIIEYHBIX COCYJIIOB
nocruraet 10-13, conepxanue kaydyka yBeIUIUBaETCs.

K koHITy Beretanny KOJMYECTBO KaydyKa B MIEYHBIX COCYaX HECKOJIBKO OOJbIIe, Y4eM B MOMEHT IIIO{OHOLICHHS.

Ha BTOpoO#i rox Bereralnmu pacTeHUI KOK-carbi3a B €ro KOpPHSX 00pa3ylOTCs HOBBIE KPYrM MIICYHBIX COCYJIOB C
KaydyKoM, a MJIEYHHKH TPOIUIOTO roja ¢ HHUTSIMH KaydyKa OTIIENYIIMBAIOTCS C OOpa3oBaHUEM KaydyKOBOTO dYeXJa.
Taxum 00pa3zoM, coepikaHne KaydyKa y JBYXIOJAUYHBIX PACTEHUH yIBaHBaCTCS.

W3BecTHa BBICOKAas HM3MEHYHMBOCTH II0 COIEPKAaHHIO Kaydyka B KOPHSAX KOK-carbl3a JaXXe B OJHOH M TOW XKe
MPUPOAHON MOMYJISIMU TUKOTO KOK-carbi3a ot 0 mno 47,87; 35,85 u 23,58 % Ha BO3IyLIHO-CYXOi BEC MOXKHO OOBSCHHUTH
HaJIMYHEM Ha KOpHE HECKOJIbKUMH FOJANYHBIMH YEXTaMH.

IIpupoaHbie 3apocny KOK-carki3a — 5T0 HEeHHeHmmi GoHJ, U3 KOTOPOro Bce BpeMs OyAeT 4eprnaThbesi MaTepral Ui
WH/IMBUAYAIBHOTO O0TOOpa, MO3TOMY BIIOJHE PAllMOHAIILHO OPTaHM30BaTh 3aKa3HUK B pailiOHE MPUPOIHBIX 3apOCied KOK-
carsiza.

Kok—carbI3 sBnsieTcss BBICOKOMOJIMMOP(HBIM BHIOM, YTO IIO3BOJSIET €r0 HCHOJb30BaTh B  CEJIEKLHMOHHBIX
nporpammax. [Tpu HHANBHIYaIEHOM 0TOOpE BEICOKOE COAEPKaHUE KaydyKa B KOpHSIX KoK-carbiza (10-14 %) Hacnemyercs.
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B HacTosiee BpeMsl KOK-Carbl3 sBISIETCS BaXKHBIM Kay4yKOHOCOM, Oy1arofapst ciaedyolM CBOUM OCOOEHHOCTIM: 1)
BBICOKOMY TPOIIEHTHOMY COJCP)KaHHIO KaydyKa M BHITOJHOMY €TO PACIIONOXKEHHIO, 2) IBETEHHIO U IUIOJOHOIICHUIO B
[EPBOM IOy JKU3HHU,3) BHICOKOMY KauyecTBYy Kayuyka. ITonumopdu3M KOK-carbi3a IO3BOJIIET PACCUMTHIBATH Ha OTOOD
HanboJee KayTyKOHOCHBIX 1 HanboIee CKOpOCIIeNbIX (popM JaHHOTO PaCTEHHS.

Ki1104yeBble cj10Ba: KOK-Carbl3, Kay4dyK, MJICUHBIE COCYbIL.
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