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ON NECESSITY OF RESTORATION
OF THE DEGRADED KOK SAGHYZ POPULATION

Annotation. Due to the threat of loss of the hevea (Hevea brasiliensis) traditional plantations productivity and
increasing demand for the natural rubber in the world, a number of countries works on introduction in culture of the
Kazakhstan rare, Red book kind kok-saghyz (Taraxacum kok-saghyz Rodin).

International rubber study group (IRSG) recognized kok-saghyz research as strategic goals.

The review of previous research studies of ecological state of endemical kind shows that small natural
populations and their high sensitivity to anthropogenic influence, low rates and the long period of self-reproduction
complicate natural renewal of natural kok-saghyz populations. The Kazakhstan researchers developed technologies
of accelerated reproduction of kok-saghyz and demonstrated possibility of restoration and expansion of its degraded
populations.
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Kok-saghyz (Taraxacum xok-saghyz) is herbaceous perennial plant of the Taraxacum genus of
Asteraceae family, a producer of natural rubber [1-3]. Natural rubber is used in the manufacture of a wide
variety of rubber products to impart elasticity, ductility, and other valuable properties - tires, conveyor
belts, footwear, medical gloves and other.

The quality of xok-saghyz rubber is not inferior to the reference rubber of hevea (Hevea brasiliensis),
plantations of which are found only in the tropical climate. The threat of destruction of plantations of
hevea by Microcyclus ulei fungus parasite is recognized. In this regard, a number of countries (EU
countries, the USA, Canada, Korea, Kazakhstan) with temperate climate kok-saghyz is introduced into the
culture. International rubber study group (IRSG) recognized kok-saghyz rescarch as strategic [4].

Kok-saghyz was found in 1931 in the north-castern spurs of the Tian Shan mountain system, in
Raiymbek district, Almaty region, Kazakhstan, at an altitude of 1 800-2 100 m above sea level.

The area of its natural distribution confined to this area, covering a total arca of about 2 000 ha. At
this, Kok-saghyz does not grow everywhere, but with individual clumps, often with area of 10 m?, the
distance between them often reach tens of kilometers [5].

Forms of kok-saghyz with the highest content of rubber in the root (27%) are available only in the
Kazakh populations, in terms of introduction the rubber content decreases. Kazakhstani population of
kok-saghyz considered as a natural gene bank, which is used in breeding research.

Kok-saghyz is a plant of 4-5 to 19-37 cm height. Taproot with numerous adventitious roots, covered
with black or brown bark. When the crust cracked and peeled the outer layer of cork there is clearly
visible elastic yarn of rubber holding the broken part.




ISSN 2224-5227 Ne 22017

The leaves form a rosette spread-eagled on the ground, sitting on the thickened root collar. Rosette is
of the many blue-gray, bare leaves, varying in size and shape: spatulate, reverse oviform, broadly
lanceolate, on the whole-extreme to sinuate-toothed, and even runcinate-notched. Kok-saghyz is
polymorphic species, particularly in the form, width and notching of leaves. However, these forms are
highly variable.

There are some ecotypes of kok-saghyz: xeromorphic, hydromorphic and, average between them,
mesomorphic. Kok-saghyz is endemic young.

The area, where it was found naturally overgrowth of kok-saghyz, is characterized by rather diverse
conditions. It covers part of the mountain, partly steppe zone and includes the valleys of two mountain
rivers - Tekes and Kegen, in a rather extensive intermountain area, representing a kind of low-lying
plains, rugged riverbeds of mountain rivers [5].

Review our previous studies of ecological state of endemic species has shown that small natural
populations and their high sensitivity to human impacts, low rates and a long period of self-reproduction
complicate a natural regeneration of natural populations of the kok-saghyz.

In nature Kok-saghyz propagates by seeds. However, seed yield is extremely low, and depends on the
number of flowering individuals in the population, the number of generative tillers per plant, number of
flowers on them and set of seeds.

The following factors complicating the natural regeneration of natural populations of kok-saghyz
were established.

Low seed production of kok-saghyz in conditions of the natural habitat.

Wild kok-saghyz in the natural area in small amounts blooms in the first year of life.

During the period of mass flowering of kok-saghyz (June-July), at temperature decrease to - 4,5°C, up
to 35% stems with calathids die on the soil surface.

In kok-sagyz there is no anemophily (adaptation of plants to the pollination by transferring pollen by
wind). Seed formation occurs as a result of normal fertilization by means of cross-pollination. Small
percentage of self-pollination is also determined.

Pollen of kok-saghyz retains its viability for only five days. About the same term of viability is set for
stigmas of kok-saghyz. For crossing the limitations of this term is a negative point, particularly in relation
to the species that are geographically isolated with each other or flowering in different months of year.

Field germination of seeds varies from the growing conditions and often does not exceed more than
18 - 27%. The seeds require for germination high temperatures: optimum 25-30° C, at lower and higher
temperatures it is observed slow rate of germination, and some part of the seeds still does not sprout.

For many years (since the 30-50es of the last century) seeds and root of Kok-saghyz harvesting was
carried out on the territory of the natural habitat.

In the area of the Saryzhasskaya valley the receiving points of kok-saghyz seeds were organized,
local people gathered annually up to 1 ton of seeds of wild kok-saghyz for transmission and organization
of rubber plantations.

As a result of many years of intensive and haphazard harvesting, in 1981 kok-saghyz, as a rare,
endemic species with a greatly reduced number, was recorded in the Red Book of the Kazakh SSR. [6]

In different countries of the world there is working in progress on the introduction of kok-saghyz in
culture, attracting for this purpose highly polymorphic forms leads to a continuation of the collecting of
plants from natural populations, which leads to the degradation of these populations. In this regard, work
to restore degraded populations of kok-saghyz becomes popular.

Institute of Plant Biology and Biotechnology, together with LLP "Ecological reconstruction”, in the
period from 2012 to 2016, held a reproduction test of kok- saghyz on experimental plots in Almaty, as
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well as in the area of its natural habitat. The technology of seed and vegetative growing of kok-saghyz
was developed [7-9].

The results showed the possibility of obtaining the seed and planting material of kok-saghyz to
restore its degraded populations.
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O HEOBXOINMOCTH BOCCTAHOBJIEHUS
JAEI'PAANPOBAHHBIX IOITYJALINN KOK-CAI'BI3A

AnHOTamusi. B CBA3H C BO3MOKHBIM CHIDKCHHEM IPOIYKTHBHOCTH TPAJMIHOHHBIX IUIAHTALUH TICBEH
(Hevea brasiliensis) m BO3pacTaromell MOTPEOHOCTHIO B MHPE B HATYPAIBHOM Kayuyke, B Psiac CTPaH BEAyTCS
paboThl MO BBEACHUIO B KYJbTYPE KA3aXCTAHCKOTO PEIKOTO KPACHOKHIDKHOTO 3HACMHYHOTO BHAA KOK-CArbl3
(Taraxacum kok-saghys Rodin).

MeskayHapoaHad Tpymma Ho M3ydeHmr0 Kaydyka (International rubber study group - IRSG) mpusnana
HCCTIEA0BAHMA KOK-CATbI3a CTPATETHICCKUMY 3a1a49aMH.

O030p HpeAmICCTBYIOMMUX MCCICAOBAHUH 3IKOJOTHIESCKOTO COCTOSHHA JHISMHYHOTO BHAA IOKA3ad, UTO
MAJIOYHCICHHbIC MPHPOIHbIC IOMYJUSIIMH M WX BBICOKAS YyBCTBHTCIBHOCTh K AHTPOIIOTCHHOMY BO3ICHCTBHIO,
HU3KHE TEMIBI W JUIMTEIBHBIH MEPHOJ CAMOBOCHPOM3BOJACTBA 3aTPYIHIIOT E€CTECTBCHHOC BO30OHOBIICHHE
TMPHPOJHBIX HOTYJLIMH KOK-carsra. Ka3aXCTAaHCKMMH HCCIEIOBATEILIME Pa3pabOTaHbl TEXHOIOTHH YCKOPEHHOTO
Pa3MHO’KCHHS KOK-CAarbl3a M MOKA3aHA BO3MOXKHOCTb BOCCTAHOBICHHMSA M PACIIMPCHUA €T0 ACTPATMPOBAHHBIX
TIOTTY JIALIMH.

KroueBnie cioBa: Kok-carers, momy amus, AeTpagarus.

Koxk-care3s ( Taraxacum xok-saghyz) — MHOTOICTHEE TPABIHUCTOC pacTeHHe poxa OxyBaHYMK
cemelictBa ActpoBhie (Asferaceae), mpoxyueHT HarypanbHOro kayuyka [1-3]. Hartypampneiid kaydyk
HCTIONB3YCTCS [IPU U3TOTOBICHHUH IMPOKOTO Psiga PC3UHOBBIX M3ACIHH, ISl IPUAAHHUS UM DIACTHIHOCTH,
IUIACTHYHOCTH U APYTUX LCHHEIX CBOMCTB - LIMH, TPAHCIIOPTEPHBIX JICHT, 00y BH, MECIULMHCKUX NCPUATOK
W IPYTHUX.

Ilo kauecTBY Kaydyk KOK-Carei3a HE VCTYIIACT JTAOHHOMY Kay4uyky reseu (Hevea brasiliensis),
IUIAHTALKH KOTOPOI HAXOAATCS TOJBKO B 30HE TPOIMYICSCKOro Kiumara. [Ipu3HaHbl yIpo3bl VHHUTOKCHUS
IUIAHTAUWH reBeH MHUKpoUUKIyc (Microcyclus ulei) rpubkoM mapasuroM. B CBsI3H ¢ 3THM B psiae CTpaH
(ctparsl EC, CIIA, Kanagma, Kopesa, Kazaxcran) ¢ yMepeHHbIM KIHMAaToM BBOJAHUTCS B KYJIBTYPY KOK-
carsi3. MexxnyHapoanas rpymma no myucHuro kayuyka (International rubber study group - IRSG)
npuzHana ucciaenosanns Kok-careiza crpareruueckumu [4].

Kok-careiz Hatizen B 1931 r. B ceBepo-BOCTOUHBIX OTporax ropHoil cucremsl Tsubp-lllans, B
Paiieimbexckom paiione Anmaruackoi obmactu Kasaxcrana, sa Beicote 1 800—2 100 M max ypoBHEM
MOpsL.

Apeanr ero eCTCCTBCHHOTO pAaCIPOCTPAHCHHS, OTPAHHYHBACTCA NPCACIAMH O3TOTO  paifoHa,
3axBaThiBas 00wy wiomanps okono 2 000 ra. [lpu 3TOM KOK-carei3 MpoU3pacTacT HE MOBCEMECTHO, a
OTACIBHBIME KyPTHHAMH, YacTO ILIOMAIBI0 OT 10 M, pacCTOSHHE MEXKIy KOTOPBIMH YaCTO JOCTHIACT
JIECSITKU KUIIOMETPOB [3].

@DopMBl KOK-Carbi3a ¢ HAWBBICIIAM COACPKAHHMEM Kayduyka B KopHE (27%) HUMEIOTCA TONBKO B
Ka3axXCTAHCKUX MOMY/UILHIX, B YCIOBHSAX MHTPOAYKIMH COACPIKAHMEC Kayuyka cHrkaercs. Kasax-
CTAaHCKHC MOMYISALUH KOK-CArbl3a PACCMATPHUBAIOTCSA KAaK MPUPOAHBIH TCHETHYCCKUH OaHK, KOTOPBIH
HCTIONIB3YETCS B CENEKIUOHHBIX HCCIC0OBAHUSIX.







