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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 mln 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].
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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 arca 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]. Morcover, 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,
clastic 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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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 1 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/ VI 0,00 8,80 35,85
Saryzhaz 8/VIL 0,00 7,80 23,58
Kegen 16/VII 1,18 3,29 6,860
Chelkudysu 24/V1I 0,70 10,66 47,87
Ashily 9/VIL 1,56 5,35 13,63
Karkara 27/V1I 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 discases, 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 discases.

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 seclection. 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. Yreymn, K.7K. Kaméaxnn
«buonorns xaHe ociMIKTep OHOTeXHOIOTHACH HHCTUTY T PMM, KP BEM, Amvarter, Kazakcran

KOK-CAYbI3 TAMBIPBIHJIAFBI KAYUYK MA3MYHbI MEH OPHAJIACYBI
(Taraxacum kok-saghyz Rodin)

Annoramusi. Makanajga kek-carbiz OakGaroiHbH (7araxacum kok-saghyz Rodin) amemaik MaHBI3EI Gap Oarajibl
PECYPCTHIK OCIMJIKTIH OHONOTHSUTHIK epeKINeiKTepl, OOTaHNKAIBIK CAIATTaMaChl, aHATOMILUTBIK-(DI3HOIOTASUITBIK, 3ePTTeY
HOTIDKEJepl Keripiire. Kok-carbr3 TeXHUKAIBIK Ma/ICHHET PETIH/IC *KOFaphl Calaibl KaydyK Ke3l naijaraHbuiaibL.

Taburu kayuyk (TK) aBromMoOwmib, yInak, BeJIOCHICATEPTe, COHaR-aK asik KHIM, MeJUITMHAIBIK KOJIFAIl KoHe Oacka
Jla Tayapiapra apHaTFaH Pe3eHKe-TeX HUKAIbIK OHEPKACiOlH e KeHIHeH KOJIJaHbLIa IbL

ONeMIIK pe3eHKe oHepkaciOl Macelecl TaOWFM KaydyK HeTisri ko3l — I'eBesl KaydyK araniblHBIH IDIaHTaIHsIChI
KOMBLTY IbIH HAKTHl KayinTiTiriHe Herizfeneni. OHTYcTiK-IIIbrpic A3us enjiepiHiH TPOIUKATIBIK, BUFaIbl KIMMaTHIH/a
eciputren (Hevea brasiliensis). byn OHTYcTiK AMepukaga OacTamKpla TaOWFU KaydyK OHAIPICIHIH SJIEeMIIK OPTaTbIFEI
Gonapl, 6ipak >IUGUTOTHS CalJapblHAH IIO3UIMSCHIH TOJNBIFBIMEH XOFANTTHL. Kasipri ke3je QUTOCaHUTapIbIK KapaHTHH
KOIaHBUIAE koHe OHTyCTIK AMepukaga TeBesra ‘kakpiHgaraH agamra OHrycTik-IIIeiFbic Asus enjepide Kelyre
OonmMai bl

Ocpuraiimma reBest akKIMMaTTala alIMafTEIH olci3 KIMMar aliMaFbIHAa KayuyK Kesl peTiHae Oamama, KOCHIMINA
eciMaikTep KaxeT. CK ochHIall epcreKTUBAIB IPOIYTIeHT Jell Oakbak KeK-carblsbl TaHbUIAH (1 araxacum kok-saghyz
Rodin).

JKapustmanran momiMerTepre colikec, KOK-Carbl3 KaydyK TaMBIp CAyHITHIHJA OPHATACKAH KOHE KaydyK Meepl

(6-man 14%-ra jeiiin) caynT meHOepiHiH caHbHa OaitmaHbicThl (3-TeH 14%-ra geitin). CyT TaMBIPHI MEHOEPIHIH CaHBI
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OHEe JIeMEK TaMBIpIapJarbl KaydyK MeJepl TeHOTHIKe, arpodoHFa ‘KoHe KOK-Carbl3 OHTOTCHE3IHIH Ke3eHiHe
OalTaHBICTEL.

CyTTutik kylecl YT anTalblK KOK-carbl3 KemeTTepi 2-3 mreHOepse maitaa Gomamsl. ['yijeHy keseHiHe Kapalt Kyc
BLABICTAPEL 8-9 KOHIEHTPAIISIIBI MeHGep Kypalapl. Jemic Gepy KeseHIHJE CYT TaMBbIpIapsl mMeHOepiHiy canbl 10-13-ke
KeTeJll, KaydyK MeJIIepl apTabl.

Bereranust coHbIH/A CYT BIABICTAPBIHIAFHl KaydyK MOIIIepi skeMic Gepy Ke3eHiHe KaparaHja OipmaMa keOipek. Kek-
carpl3 OCIMJIKTEPIHIH OCII-0HYIHIH eKIHIT >KbUIHHJa OHBIH TaMBIPBIHIA KaydyTHl caybITTap/AblH KaHa IMeHOepl makina
Oomaapl, all OTKeH XKBUIFHl KayuyK sKiTepl Oap caybITTap Kaydyk KaOBIHBIH Maiima GoIybl HerisiHjae KaOBIpITaKkTaHaIbl.
Ocpinaifima eKiXBUTIBIK 6CIMAIKTeple KayuyK KYpaMBI €Ki ece oceIl.

Kexk-carbi3 TaMBIpBIHAAFEl Kaydyk Meummrepi OoifbiHma Oip TaOury momy uIusHHE eo3iajge O-meH 47.87-re neitim,
35,85 xome 23,58% aya-Kyprak caMaFbIHBIH TAMBIPEIH/Ia OipHETe K bULIBIK THICTAPMEH TYCIHAIpyTe Heri3 6ap.

Kok-carpr3 il TaOUFU ©CIHLIEP] — jKeKe 1pIKTeyTe apHaIFaH MaTepral OolaThlH KYHAB Kop. COHNBIKTaH KOK-Carbl3
TaOWFU 6CIHIUIep] ay JaHBH A KOPHIKITIAHbl YUBIMAACTHIPY ©T€ THIMIL.

Keok-carprz xoraphl HOTIMOPQTHL TYp GOIBII caHala bl 9l CeTEeKIMSLTEIK OaFrapiaManap/ia malijaranyFa MyMKIH/IK
Oepei. XKeke 1pikTey Ke3iHJe KOK-CaFbl3 TaAMBIPBIHIAFE! Kay Iy KTHIH skoraphl Medmiepi (10-14 %) Mypara KaabIpblia bl

Kasipri yakeiTTa KeK-Carbl3 Kellecl epeKIIeNiKTepl apKbUIbl MaHBI3JbI KOK Carbl3 e©CIMIIrT OOJBII CaHaJa[bl:
1) kaydyKTHIH sKOFaphbl MaMbI3/BIK KYPaMbI sKOHE OHBIH THIMJ OpHAJACYHI, 2) oMIpJiH OIpiHIM KBUIBIHJAA TYJJICHY MEH
KeMIC-KHJEK; 3) KaydyKTHIH KoFaphl camachl. Kex-carbl3 MoTMMOp(U3Mi aTalraH ©CIMJIKTIH KaydyThl MEH KbULJaM
CEeTIH HBICAH IAPBIH 1PIKTEyTe MYMKIH/IIK Oepe;/Ti.

Tyiiin ce3gep: KoK-carbl3, KaydIykK, CYTTI TaMbIpiap

K.P. Yreymn, K.7K. Kaméaxnun

Pecry61mkanckoe ToCy JapcTBeHHOE YupexjeHne «MHCTUTYT OHOMOTHE 1 GHOTEXHOJIOTHH PACTCHUM.
Komurer Haykn MuHucTepeTBa 00pasoBanms u Hayku Peciy Omrkn Kazaxcran. AnMatel, Kasaxcran

COJEPKAHHE U JIOKAJIM3AIIUA KAYUYKA B KOPHAX KOK-CATI'bI3A
(Taraxacum kok-saghyz Rodin)

Anroramuns. B cTaThe mpuBeseHE! OHoIormdeckre ocoOeHHOCTH, GOTaHMIecKoe OIICaHUe, PesyIbTaThl aHATOMO-
¢dusmonormieckoro m3ydeHuss OxyBanumka kok-carbiz (Taraxacum kok-saghyz Rodin) — 1meHHOTO pecypcHOE pacTeHHS
MHPOBOTO 3HaueHMs. Kok-carsI3 ncmonbsyeTces Kak TeXHHIecKas KyJIbTypa — HCTOTHHK BEICOKOKAUECTBEHHOTO KaydyKa.

Harypansnsii kayayk (HK) mmpoko memoibsyercss B pe3sHHOTEXHHUECKOM IPOMBIMIICHHOCTH I IPOM3-BOJACTBA
IIMH 171 aBTOMOOMIIEH, caMOJIeTOB, BeJIOCHIISIOB, a Takke 00YBH, MeJUITMHCKAX MIepuaToK U APYTHX TOBapOB.

ITpobiema MuEpoBoit pesHHOBOH MPOMEBIIUICHHOCTH 3aKIIFOUaeTcsl B peallbHON OIACHOCTH YHHUTOKCHUS GOIe3HIMHI
IUTaHTAaIM# OCHOBHOTO HCTOYHHMKA HATYpPaJIbHOTO Kaydyka — KaydykoBoTo jepeBa TeBen (IHevea brasiliensis),
BBHIpAIl[BAEMOTO B TPOIMYECKOM, BIaXHOM KiImMare cTpaH IOro-Boctouno#t Asmm, kak »5To ciayumiock B HOxHoit
Awmepuke, KoTopas W3HAUaTbHO OBUIa MHPOBBIM IIEHTPOM IIPOM3BOJACTBA HATYPAIBHOTO Kaydyka, HO H3-3a SIH(PUTOTHH
MOJHOCTBIO VTpaTIla CBOM IOo3WMIMH. B HacTosmee BpeMsl CYIIeCTBYeT (DUTOCAHUTAPHEI KapaHTHH W HUeIOBEKY,
HAMeIOIIeMy JIOCTYII K TeBee B HOxHO# AMeprike, He peKoMeHAyeTcs Hocemenne cTpaH IOro-Boctounoit Asun.

Taxmm o6pazom, HeoOX0UMBI pe3epBHBIC, JOTOIHATSIBHEIE BUB pacTeHn — ncrounnky HK B 30He yMepeHHOTO
KJIMMaTa, T/ie TeBesl He MOXeT aKKIMMaTH3HpOBaThes. TakmM IMepcHeKTHBHBEIM IpojyrieEToM HK mIpmsHaH ofyBaHUHK
xok-carsi3 (Taraxacum kok-saghyz Rodin).

CormacHo oIyONMMKOBaHHBEIM JaHHBIM, KaydyK KOK-CaTbl3a HaXOJWTCS B MICUHEIX COCYJaX KOPHS, W CoIepiKaHhe
kayuyka (o1 6 10 14%) 3aBHCHT OT KOJIMYECTBa KPyroB MIEYHBIX cocyaoB (oT 3 go 14). KomugecTBo KpyroB MIIEUHBIX
COCYJIOB W, CleJIoBaTelbHO, CoJepKaHne Kaydyka B KOPHIX 3aBHCHT OT T'€HOTHIIA, arpodoHa W STalla OHTOTEGHe3a KOK-
carbl3a.

Mieunast cucTeMa oOpa3yeT V TpeXHeJelIbHBIX CesSHI[eB KOK-caTblza 2—3 Kkpyra. K mepmoxy IBeTeHHs MIICUHBIE
cocy Bl 00pasyloT 8—9 KOHIEHTPHUUYECKHX KPYToB. B Ieprof IUTOJOHOMICHHS KOJTHYECTBO KPYTOB MIIEUHBIX COCYJOB
Jocturaetr 10-13, cofepkanne kayduyka yBeJIUUNBAETC.

K koHITy BereTaly KOIMIECTBO KayuyKka B MICTHBIX COCY JaX HECKOIBKO OOJBITe, 9eM B MOMEHT ILIOAOHOIICHHS.

Ha Bropoif Toj BereTaluy pacTeHHii KOK-carkl3a B €TO KOPHSX 0OpasyIOTCsl HOBBIE KPYTH MIETHEIX COCYJIOB C
KaydyKoM, a MIETHHKH IPOIIIOTOo Toja ¢ HHUTAMM Kaydyka OTIIENYIIMBAIOTCS ¢ oOpa3oBaHHEM KaydyKOBOTO HexIIa.
TaxumM o6pasom, coiepixaHIe KaydyKa y ABYXTOJAIHBIX PACcTCHUH yIBaNBACTCSL.

H3BecTHA BBICOKAs M3MEHUMBOCTH IO COIEpKaHMIO Kaydyka B KOPHIX KOK-carbl3a Jake B OJHOM W ToM ke
IPUPOTHOM MOy AN JUKOTO KoK-carbiza oT 0 1o 47,87; 35,85 n 23,58 % Ha BO3MyIIHO-CYX0OH Bec MOXHO OOBSICHUTD
HaJIM4reM Ha KOPHE HeCKOJNBKUMH TO/IMIHBIMHA YeXIaMH.

ITpupoaEble 3apociy KOK-carsi3a — 5To IeHHeimmit GoH/, U3 KOTOporo Bee BpeMs OyAeT 4epHaThesl MaTepral s
HHUBHU Y allbHOTO 0TOOpa, IOSTOMY BIOJHE PallHOHAJIFHO OPTaHW30BaTh 3aKa3HUK B palfoHe IPHPOJHBIX 3apocieil KOK-
carbl3a.

Kok—carel3 sBmsleTcs BBICOKOIONMMOP(HBIM BHJIOM, HUTO IIO3BOJIET €T0 HCIONB30BaTh B  CEIEKIIHOHHBIX
mporpamMax. [Ipr HHIMBIy aTbHOM 0TOOpE BEICOKOE COJIepKaHue Kayayka B KOPHIX Kok-carbrza (10-14 %) Hacmeayercs.
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B nacTosimee BpeMs KOK-CaTrbl3 SIBIIETCS BaXKHBIM KaydyKOHOCOM, Olarogapsl clieyIoMuM CBOMM 0coOeHHOCTIM: 1)
BBICOKOMY IIPOIIEHTHOMY COJIEP)KaHMIO KayuyKa W BBITOJHOMY €0 PacIIONOXKEHMIO, 2) IBETEHUIO W IUIOJOHONICHUIO B
MIEpBOM TOJy KU3HM,3) BBHICOKOMY KadecTBY Kayuyka. llonmMopdusM KoK-carblza MO3BOJLIET PacCUUTHIBATH Ha OTOOD
Hanbollee KayTyKOHOCHBIX B HanboIee CKOPOCHeTHX (GopM JaHHOTO PacTeHIs.

KinoueBble c/ioBa: KOK-carbl3, KaydyK, MIETHbIE COCY JIBL.
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