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DANDELION KOK-SAGHYZ (TARAXACUM KOK-SAGHYZ
L. RODIN) AS A ONE-YEAR CULTURE DEVELOPED
UNDER CONDITIONS OF SOUTHEAST KAZAKHSTAN

Abstract. Dandelion kok-saghyz (Taraxacum kok-saghyz L.Rodin) is a herbaceous plant, a source of high-
quality rubber. At present, Taraxacum kok-saghyz (Tks) is introduced into agriculture in Kazakhstan.

"Saryzhaz" is Kazakh variety of Tks tested as a one-year culture on the experimental plots of the South-Eastern
Kazakhstan (N43.1471, E77.2977). The vegetation period of Tks "Saryzhaz" from the preparation of seedlings in the
greenhouse (early March) until achene development maturity in the open field takes five months. The studies of kok-
saghyz “Saryzhaz” as a one-year culture were repeated three times.

From the 200 m2 plots, the raw root harvest was 0.35 (2017), 0.32 (2018), and 0.37 centers (2019), with a
density of 10 plants per 1 m2. The rubber content is 8 = 3% per the dry weight of the root. By extrapolating the
results of research to one hectare (at a plant density of 100,000), one can predict the harvest of a raw root from
16.0to 18.5 centers per hectare.

This article demonstrates the possibility of Tks “Saryzhaz" cultivating as a one-year culture in the South-East of
Kazakhstan. Tks "Saryzhaz" passes the vegetation cycle before flowering, achene development\maturity in a short
spring and early summer period of 5 months.

The combination of the following conditions makes it possible to use Tks as a one-year-old culture in the
South-East of Kazakhstan: the use of seedlings, sufficient moisture supply (rains, watering), increased (optimal)
temperatures of the spring months for the accelerated plant development.

The increase of the root crop of Tks as a one-year-old crop can be achieved through optimization of farming
practices (fertilizers, stocking density) and selection work.
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Introduction. Dandelion kok-saghyz (Taraxacum kok-saghyz L.Rodin) is a perennial herbaceous
plant, with the habitat in the valleys ofthe mountains ofthe South-Eastern Kazakhstan [1].

Taraxacum kok-saghyz (Tks) was introduced into agriculture in the last century, as a technical culture
with the roots synthesizing natural rubber in the quality not inferior to the natural rubber of the tropical
tree of hevea [2].

Natural Rubber (NR) is a strategically important material, used in production of a wide range of
different products: tires (automobile, airplane), medical gloves and other medical products.

At present time, there is a real threat of destruction by the diseases of the largest plantations of the
traditional source of rubber tree - hevea (Hevea brasiliensis) in the countries of South-East Asia - the main
world producers of NK, and therefore a threat to the NK market.

In the light of these developments, EU [3], the US, Canada [4] (PENRA, 2018), and Kazakhstan are
taking measures to develop research and introduction of Tks into agriculture as an alternative source of
natural rubber.

In Kazakhstan, from 1932 to 1935, on the fields of the Turkestan district, South Kazakhstan, the Tks
was cultivated as a one-year plant and harvest about 1ton of roots per hectare, with the output of pure
natural rubber up to 8%.
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By the beginning of 1934, 5 871 hectares had been developed for sowing of natural rubber plants.
But, as explained in the documents of the Archive of the Republic of Kazakhstan, "due to the financing
cutin 1936, the development of industrial natural rubber production in Kazakhstan was suspended” [5].

Tks studies in Kazakhstan have been resumed since 2005 by the Institute of Plant Biology and
Biotechnology (IBBR), Almaty [2].

There is a need for Tks genotypes with high root yield, high rubber concentration, and high seed
vigor [6].

The purpose ofthis study was to test the first Kazakh variety Tks “Saryzhaz” as a one-year culture on
the experimental plots ofthe South-East of Kazakhstan [7].

M aterials and methods. Tests of Tks “Saryzhaz” were carried out in the open ground in the territory
ofthe agricultural farm "Mirnoe": village "Ostemir": Talgar district, Almaty region, Kazakhstan
(N430d37'49', E770.15'41"). The presence of artesian wells provides low-cost water supply, irrigation of
farming areas "Ostemir".

The experimental plot of 200 m2combined eight small sections of 25 m2each. The soil of the site is
sandy loam, with manure fertilization applied (400 kg per 200 m2plot) to a depth of 15 cm.

The seedling method of cultivation of Tks was used. In a greenhouse, seed sowing was carried out on
peat pills, the seedlings developed for two months (March, April) under 25°C [8].

The planting of the Tks “Saryzhaz” seedlings was carried out in the open ground of the experimental
plots "Ostimir". Density of planting is 10 plants per square meter. Care of the plantings consisted of the
following measures: fertilization (manure), watering, loosening of rows, weeding.

The climate in “Ostemir” is steppe, continental with hot summers and cold winters. The spring and
autumn rainy, average air temperatures in April are +18.2° C, in May + 23.9°C, that is optimal for the
development of plants Tks.

The hottest months are July, August. Weather with the temperature close to +30°C is observed on
average in 36 days a year (Weather in Ostemir, 2017, 2018, 2019) [9].

The collected roots were washed and dried under 80°C till the constant weight was achieved. The
method of alkaline extraction of rubber from dry roots was used, followed by gravimetric determination of
the rubber content by Koyalovich method [10]. The results were statistically processed [11].

Results and discussion. The life cycle of Tks “Saryzhaz” was documented across the testing period
of nine months (March-November) 2017, 2018 and 2019. That is, the studies of kok-saghyz “Saryzhaz” as
a one-year culture were repeated three times. The chronology and duration of various stages of Tks
“Saryzhaz” growth under the conditions of the village of "Ostemir”, Southeast Kazakhstan are shown in
figure 1

Growth stage MAR APR  MAY  JUN JUL AUG SEP OCT  Nov

Preparation of seedlings.
Development seedling.

Planting seedlings. Adaptation of
seedlings to the open soil. Leaf
development/rosette growth.

Inflorescence emerge

Flowering, achene
development\maturity. Peak.

Summer resting
Autumn flowering

Winter resting
Figure 1- Chronology and duration of various stages of growth of Tks *“Saryzhaz” under the conditions of *Ostemir"
In early May, seedlings with 6-8 real leaves were planted in the open ground ofthe experimental site

(figure 2).
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Figure 2 - Experimental plots "Ostemir".
Planting Tks “Saryzhaz” seedlings in April (a b), the plots in June (c) and July (d)

The period of adapting Tks “Saryzhaz” seedlings to open soil conditions took two weeks - the leaves
ofthe seedlings died off and then new leaves formed, a new rosette.

In early June, the beginning of flowering Tks “Saryzhaz” was marked.

The period of active flowering and achene development\maturity was mainly in July and early
August. In early August, the number of leaves in the rosette reached 40-56, the length of the leaf plate
10 cm, the leafwidth 1.5 cm.

The height of the aerial part with the peduncle was 22 + 5 cm, of the total number of plants, non-
flowering forms amounted to 49%, flowering forms had from 8 to 26 peduncles. Mature seeds appeared
about 8-12 days later. On one peduncle there are 42-56 seeds.

The leaves of Tks “Saryzhaz” are green, in shape a leaf is entire, incised or dissected. The shares of
the cut or incised leaf are wide and round, without small burrs. The leaves of the basket wrapper have
carob-shaped appendages.

In August, in "Ostemir" even under the conditions of watering, the leaves dry up as Tks “Saryzhaz”
has the “summer resting”, which lasts until the and September.

With a decrease in temperature in October (+ 16 °C) and due to rain falls, Tks “Saryzhaz” leaves
come out from the "summer resting "

New leaves grow, an outlet is formed, and then an autumn flowering is observed. After the period of
"summer break™ in October, the regenerated plants did not have time to recover up to the mass of the first
fruiting period before "summer resting ", and also 1/3 ofthe number of plants died.

The growth stages ofthe Tks “Saryzhaz” are shown in figure 3.
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Figure 3- Growth stages of Tks “Saryzhaz” as one-year culture. 60 -days-old seedlings (a), adaptation of seedlings to open
ground (b), rosette growth (c), the beginning of flowering and maturity (d), the peak of flowering and of achene
development\maturity (), summer resting (g), plant regeneration (h ), autumn flowering (i)

In the beginning of August, during the period of the fruiting Tks “Saryzhaz” root harvesting was
carried out. lllustrations of the samples of the harvest of the roots and rubber of Tks "Saryzhaz" are shown
in figure 4.

Tks "Saryzhaz" has a fibrous root system (which does not have the main root). The sternal root was
less common (18-22% ofthe total number of roots).

c d

Figure 4 - Samples of the harvest of Tks "Saryzhaz". Fibrous root types (a),
raw root samples (b), dry root samples (c), and rubber samples (d)
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Similar results were obtained in the last century in the South of Kazakhstan by Mynbayev K.

When manure is applied (40 tons per ha) to a small depth of up to 15 cm, about 80 percent of the total
number of plants form branched roots; when applied the same amount of manure deeper up to 20-25 cm,
the branching percentage drops down to 58%.

The more favorable the conditions in the surface layers of the soil, the more branched roots and the
higher the yield ofthe root mass [12].

From the 200 m2plots, the raw root harvest were 0.35 (2017) 0.32 (2018) and 0.37 centers (2019),
with a density of 10 plants per 1 M2

The average weight of one raw root of Tks “Saryzhaz” is 16 + 5 grams, with the rubber content of
8+ 3% per the dry weight of the root.

By extrapolating the results of research to one hectare (at a plant density of 100,000), one can predict
the harvest of the raw root from 16.0 to 18.5 centers per a hectare.

Thus, this article demonstrates the possibility of Tks "Saryzhaz" cultivating as a one-year culture in
the South-East of Kazakhstan. Tks "Saryzhaz" passes the vegetation cycle before flowering, achene
development\maturity in a short spring and early summer period of 5 months.

The combination ofthe following conditions makes it possible to use Tks as a one-year-old culture in
the South-East of Kazakhstan: the use of seedlings, sufficient moisture supply (rains, watering), increased,
optimal temperatures ofthe spring months for the accelerated plant development.

The increase of the root crop Tks as a one-year-old crop can be achieved through optimization of
farming practices (fertilizers, stocking density) and selection work.
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K. P. ¥Teynuu, I'. T. bapu, A. XXekceHbaii

«BUONOrns XaHe eamaxrep 6UOTEXHONOMUACHI UHCTUTYThI» PecnybmKasbll, MeMIEKETNIK KICLLOPbIHbI,
KasakcTaH Pecny6mKacbiHbIL BLIM XX3He rbiibiM MUHUCTPAT, AnmaTsl, KasaxcTtaH

04TYCTIK;AbIFbIC LUA3ALCTAH XATOANbIHAAT bl KeK-CATbI3
(TARAXACUMKOK-SAGHYZ L. RODIN): B1PXbI/N1Abl, EKME sCIMA1IN1 PETIHAE

AHHoTaums. Kek-carbi3 (Taraxacum kok-saghyz L.Rodin) we6i - »orapbl cananbl kaydyyk Ke3i 6onatbiH
eamax. K33ipri ke3ge Kek-carbi3 KasakctaHza erncrnkke eHN3wn Kenear

Owycnk-LWeirsic KasaxctaH Taxlpube ankantapbiHga (N43.1471, E77.2977) 6ip XbUIAbIK eKne eampax
penHAe 6ipiHLWi Ka3akcTaHAbIK «CapbbKas» aTTbl C pbINTbIL, CbIHAKTaPbl ETKEH.

«CapbhKas» KeK-CarbI3blHbIL, Beretaumsaibik Mep3iMi Xblibbkainga eckiHgepai gaibiHaaygaH 6actan (Haypbi3
aiibIHbIL, 6acbiHAa), T KbIM Gepyre fellH awblk Xepae 6ec aingbl kamTuapl. Kek-carbizgbl «CapbbKas» Xblf CabIHIbI
M3[EHMET peTLUe 3epTTey YLl peT KaiTanaHabl.

1 m2pe 10 eaMfX ThIrbi3abirbiHbIL 200 M2 ankabbiHAa AbIMKOC TamblpgaHd 0,35 (2017), 0,32 (2018) xaHe
0,37 ueHTHep (2019) a/bIHraH.

TambIpAbIL, opTaLla K¥prak canmarbl 8+3 % Kayuyk menweplue 6ip Tan «Capbihkas» Kek-carbl3blHbIH AbIMKOC
TamblpbIHbIL, 16 £5 rpaMmmbliHa Tew,

Bip rektapga (100 000 eaMfXX TbIrbI3fbIrbiHAA) 3€pTTEY HITUXKENepiH akcrnponpuauusnan, 16,0-gaH
18,5 LeHTHepre feLH AbIMKOC Tamblp ewmML 6ip rekTapgaH anyabl 60/mkayra 6onagbl.

Con ce6enti 6”n makana Owycnk-LUbirbic KasakctaH aymarbiHga «Capbbkad» TKC-bIL, 6ip XbIngblK eKre
ecimgik penHge ecipy IMymKwwwnH kepcetefi. «Capbbkas» TKC-bl 5 alifblk KeKTEMAEri KbiCKa XX3He epTe
Xasablk mep3imae rY/)eHyre, >KeTLin nicyre feidiH BereTaluaiblK Ke3eLiHeH eTLL XaTbip.

Keneci arpainapgbiy, Yiinecyi TKC-Hbil 6ip XbiAAblK €Kne eciMAik penHAe KonfaHbilybl: KelleTTepgi
KOMAaHy, XETKINIKTI bUirangblk (kayblH, Cyapy), eCcimMaikTepaiy Te3 gaMmybl YLUiH KEKTEM aiinapbiHbIL, ONTUMagsl
TeMmnepaTypacbl MYMKIHAIK Oepegi.
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Bip »xbingbik peTwaen eHimiHge TKC TambIpbIHbIL Airatobl, aybin LWapyalibiiblK (ThIHAATKbILLTAP, OTbIPrbi3y
ThIrbI3AbITbI) MEH CEEKLMANBIK XX MbICTap XXYPN3y 34icTepiH Yiinecivmaineyge »x\Y3sere acagbl.
TywWH ce3fep: Kek-carbi3, 61p xbingplk exne ecrmark, OHTYCTik-LUbIFbic KazaxcTaH.

K. P. ¥TeynuH, I'. T. Bapu, A. XKekceHbaii

Pl «HCTUTYT 6ronorum n buotexHonorum pacteHuii» KH MOH PK,
Anmartbl, KazaxcTaH

O4YBAHUUNK KOK-CATlbl3 (TARAXACUM KOK-SAGHYZ L. RODIN)
KAK OAQHONETHAA KY/IbTYPA B YCNOBUAX IOTO-BOCTOYHOIO KASAXCTAHA

AHHoTauua. OfyBaHUMK KOK-carbl3 (Taraxacum kok-saghyz L.Rodin) - TpaBfHUCTOE pacTeHue, WUCTOUHUK
Kay4yKa BbICOKOr0 KayecTsa. B HacTosLLee BpeMs KOK-Carbi3 BBOAUTCA B KyNbTypy B Ka3axcTaHe.

Ha akcnepumMeHTanbHbIX yvacTkax HOro-BoctouHoro Kasaxcrana (N43.1471, E77.2977) 6biv npoBefeHbl
UCMbITaHMSA NEPBON0 Ka3axCTaHCKOr0 CopTa KOK-carbida «Capbhkas» Kak 04HOTOANYHON Ky/bTypbl.

BereTaymoHHbIN Nepunof, Kok-carbiza "Capbbkas" OT MOArOTOBKWM paccafbl B OpaHxepee (Hayano MmapTa) Ao
MIOLOHOLLEHNA B OTKPLITOM TPYHTE 3aHWMaeT nNATb MecsueB. lccnefoBaHus KOK-carbida «Capbbkas» Kak
OAHOJETHEW KyNbTYpbl MOBTOPAANCH TPVXKADI.

C yyacTkoB no 200 M2nosny4yeHbl ypoxkan cbiporo KopHa 0,35 (2017) 0,32 (2018) v 0,37 ueHTHepoB (2019) npu
nnoTHocTn 10 pacTeHwmin Ha 1 m2

CpefHuin BEC OJHOIO CbIPOr0 KOPHSI KOK-Carbida «Capbikas» paBeH 1615 rpamm C COAepXaHWeM Kay4yka
8+3 % Ha Cyxoli BEC KOpHS.

SKcTpanonvpys pesynbTaTbl WCCNEA0BaHUIA HAa OAWMH TFekTap (Mpy NAOTHOCTWM pacTeHmid 100 000), MOXHO
MPOrHO31POBaTL YPOXKali CbIPOro KopHs oT 16,0 o 18,5 LieHTHEpPOB C O4HOr0 reKTapa.

Takum 06pa3om, B HacToslell paboTe MPOLEMOHCTPYPOBaHA BO3MOXHOCTb BO3fe/biBaHUA KOK-Carbi3a Ha
Tepputopumn HOro-BocTtouHoro KasaxcTaHa kak OLHOMOAWMYHON KynbTypbl. Kok-carbi3 «Capbbkas» MpoXoauT
BereTaumOHHbIM UMKN A0 LUBETEHNS, NIOAOHOLLEHNS 33 KOPOTKMIA BECEHHUIA U PaHHWIA NETHUIA NEPUOA - 5 MeCsILIEB.

CoueTaHve cneflytoLyxX YCI0BMiA NO3BOMISAET MCMOMb30BaThb KOK-Carbl3 Kak OAHOMOAMYHYIO KyNbTypy Ha tore
KasaxcTaHa: MCMonb30BaHWE paccafbl, [OCTaTouHOe BnaroobecriedeHvie (4OXAW, MNONWB), MOBbILIEHHbIE
(onTUManbHbIe) TeMNepaTypbl BECEHHMX MECALEB 15 YCKOPEHHOTO Pa3BUTUSA PaCTEHWA.

YBennueHne ypoxkas KOPHS O[HONMETHEro KOK-Carbi3a MOXET ObiTb AOCTUFHYTO 4epe3 OonTUMMU3aLUIo
arpoTeXHNYecKnX NpremMoBs (YA06peHus, NIOTHOCTb NOCaAKMN) U CENeKLMOHHYH0 paboTy.

KntoyeBble cnoBa: KOK-Carbi3, OAHOMETHAA Ky bTypa, KasaxcraH.
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