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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 M’ 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 m* . 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
16.0 to 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.

Key words: Kok-saghyz, one-year culture, Kazakhstan.

Introduction. Dandelion kok-saghyz (Taraxacum kok-saghyz 1.Rodin) is a perennial herbaceous
plant, with the habitat in the valleys of the mountains of the 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 1 ton 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
cut in 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 of this study was to test the first Kazakh variety Tks “Saryzhaz” as a one-year culture on
the experimental plots of the South-East of Kazakhstan [7].

Materials and methods. Tests of Tks “Saryzhaz” were carried out in the open ground in the territory
of the agricultural farm "Mirnoe": village "Ostemir": Talgar district, Almaty region, Kazakhstan
(N43°37'49', E77°.15'41"). The presence of artesian wells provides low-cost water supply, irrigation of
farming areas "Ostemir".

The experimental plot of 200 M combined eight small sections of 25 m” each. The soil of the site is
sandy loam, with manure fertilization applied (400 kg per 200 m” plot) 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 of the 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
of the 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 leaf width 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 of the number of plants died.

The growth stages of the 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 (f), 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. Illustrations 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% of the 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 of the root mass [12].

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

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 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 Tks as a one-year-old crop can be achieved through optimization of
farming practices (fertilizers, stocking density) and selection work.

Acknowledgments. The author expresses his gratitude for the help in carrying out the investigations
to Mr. Murat Akhmetzhanov, the director of the farm "Akhmetzhanov", in the village of Ostemir, Almaty
oblast, Kazakhstan. These studies were funded by the Ministry of Science and Education of Kazakhstan
and the World Bank.

K. P. YTeysaun, I'. T. Bapu, A. Kekcenoaii

«buosnorus )xoHe 6ciMIIKTEp OMOTEXHOJIOTHACHI HHCTHTYTBD) PeciryOImKaliblk MEMJIEKETTIK KOCIOPBIHBI,
Kazakcran PecryOmukachiabiy bisliM jxoHe FRUTBIM MUHUCTPITIT, AnMatsl, KazakcTan

OHTYCTIK-IIBIFBIC KA3BAKCTAH KAFJIAUBIHJIAFBI KOK-CAFbI3
(TARAXACUM KOK-SAGHYZ L. RODIN): BIPKbLJIABIK EKITE OCIMAII'T PETIHAE

Annoraunus. Kek-care3z (Taraxacum kok-saghyz 1.Rodin) me0i — >xoFapsl camaisl KaydyK Ke3i OoJaThIH
ecimuik. Ka3ipri ke3ne kek-carb3 Kasakcranma ericTiKke eHri3iTin Kenei.

Onrycrik-1eirpic Kazakcran toxipube ankantapeiiga (N43.1471, E77.2977) Oip XbULABIK €KIle ©CIMIIK
perinze OipiHi KazakcTaHIblK «CapbbKasy aTThl CYPBINTHIH ChIHAKTAPI OTKEH.

«CappDKa3z) KOK-CarbI3bIHBIH BETETAIMUIBIK Mep3iMi JKbIIbDKalIa eCKIHAepAl NaiblHAaynaH Oactan (HaypsI3
afBIHBIH OackIHIA), TYKBIM Oepyre IeiiH alblK skepae Oec aiapl KamTuabpl. Kek-carei3abl «CapbbKasy KbUT CAHBIHFBI
MOJICHHUET PETIHAE 3ePTTEy YII peT KalTalaHIbl.

1 m’-z1e 10 ecimmik THIFBIABFBHBIE 200 M* aakaGbHAA JABIMKOC tambipaad 0,35 (2017), 0,32 (2018) xone
0,37 uentuep (2019) anviarax.

TamMbIp/bIH OpTalia Kyprak caiMarbl 8+3 % kayuyk meuttiepine 0ip Tan «CapbbKas» KOK-CarbI3bIHBIH JIBIMKOC
TaMBIPBIHBIH 16 £5 rpaMMbIHA TEH.

Bip rekrapma (100 000 eciMmik TBHIFBI3OBIFBIHAA) 3€PTTECY HOTIDKENEPIH OJKcmpomnpuanusuian, 16,0-max
18,5 menTHepre AeiiH ABIMKOC TaMBIp OHIMIH Oip TeKTapaaH amyasl 6omkayFra 60masl.

Coun cebenti Oyn makana OHrycrik-11breic Kazakcran aymarbiaga «Capbikaz» TKC-bH Oip KBUIIBIK €KIe
eciMaiK peTiHAe ecipy MyMKiHmIrin kepcereni. «Capbikazy TKC-bI 5 aiiblk KeKTeMIeri KbICKa JKOHE epTe
Ka3AbIK MEP3iMIEe TYIICHYTe, )KETUIII Micyre AeHiH BereTAlUsUIBIK Ke3CHIHCH OTII KaThIp.

Keneci xarmaiimapaery yitmecyi TKC-HpIH Oip JKBUIABIK €KIE€ OCIMIIK PETiHAE KOJIIAHBUTYBI: KOIIeTTep.Ii
KOJIaHy, JKeTKUTIKTI BUTFAJIABIK (KaybIH, Cyapy), OCIMIIKTEpAiH Te3 AaMybl VIIiH KOKTEM alIapBIHBIH ONTHMAJIIbI
TeMIepaTypackl MYMKIHIIK Oeperti.
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Bip xwuineik peringeri eniMinae TKC TaMBIpBIHBIH YIIFAIOBL, aybUT MAPYAITbUIBIK (TEIHAUTKBIIITAD, OTHIPFBI3Y
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K. P. YTeysun, I'. T. Bapu, A. Kekcendaii

PI'TI «MuctutyT Onosnoruu u ouorexuonorun pacrenuity KH MOH PK,
Anmatel, Kazaxctan

OAYBAHYUK KOK-CATI'bI3 (TARAXACUM KOK-SAGHYZ L. RODIN)
KAK OJHOJIETHSAA KYJBTYPA B YCJIOBUSAX IOI'O-BOCTOYHOI'O KA3BAXCTAHA

AnHoraunus. OxyBaHuuk Kok-cars3 (Taraxacum kok-saghyz L.Rodin) — TpaBsiHHCTOE pacTeHHE, HCTOYHHUK
Kay4yKa BBICOKOTO KauecTBa. B HacTosImee BpeMs KOK-carbl3 BBOAUTCA B KylbTypy B Kazaxcrane.

Ha skcnepumenTtanpHbix ydacTkax FOro-Boctounoro Kazaxcrana (N43.1471, E77.2977) Obumn TipoBeneHBI
UCIIBITAHUS TIEPBOTO Ka3aXCTAHCKOT'O COpTa KOK-carbiza «Capbikas» Kak 0JTHOIOIMYHOMN KyJIBTYPBIL.

Bereranmonsslii nepuoj kok-carbiza "Capbpkaz" OT MOJATOTOBKU paccajbl B OpaHxkepee (Hayalo mapra) 10
IUIOJIOHOLIEHUsI B OTKPBITOM TPYHTE 3aHMMaeT NATh MecsueB. lccnenoBaHus Kok-carbiza «Capbbkasz» Kak
OJTHOJIETHEH KYJIbTYPbI HOBTOPSUIMCH TPHAKIBI.

C yuacTkos 110 200 M” 0JTydeHbI ypoxan chiporo kopas 0,35 (2017) 0,32 (2018) u 0,37 uenrHepos (2019) npu
miotHocTH 10 pactenuii Ha 1 M.

Cpennuii Bec OZHOTO CBHIPOTO KOpHS KOK-carbi3a «CapbDkas3» paBeH 16+5 rpamMm ¢ copepkaHueM Kaydyka
843 % Ha cyxoil Bec KOpHSI.

DKcTpanoympys pes3yJibTaThl UCCIEIOBaHWi Ha ofuH Tekrtap (mpu ruiotHocTH pacteHui 100 000), moxHO
MIPOTHO3UPOBATH ypOXKai CeIporo KopHs oT 16,0 1o 18,5 neHTHEPOB ¢ OIHOTO reKTapa.

Takum oOpazoM, B HacTosimed paboTe MPOJEMOHCTPHUPOBAHA BO3MOKHOCTH BO3ZAEIBIBAHUS KOK-Carbi3a Ha
tepputopun  FOro-Bocrounoro Kasaxcrana kak omgHorogmgHOH KymbTyphl. Kok-careiz «Capbpkas» MPOXOAUT
BEreTallMOHHBIN UK JI0 [IBETEHHUS, IUIOOHOLICHUS 32 KOPOTKHI BECEHHUI U paHHUI JETHUH EPHOJ — 5 MecsILeB.

CoueraHue ClIeyIONIMX YCIOBUH TO3BOJISIET MCIOJIb30BaTh KOK-CArbl3 Kak OJHOTOAMYHYIO KYJBTYpy Ha Iore
Kazaxcrana: wucrHonp30BaHUE paccalbl, JOCTATOYHOE BiaroodecredyeHue (J0KAW, TOJIMB), IOBBIIICHHBIE
(onTHManbHBIE) TEMIIEPATYPbl BECEHHUX MECSLIEB Ul YCKOPEHHOTO Pa3BUTHUSI PACTEHUH.

VYBenuueHne yposkash KOpPHS OJHOJETHETO KOK-Carbl3a MOXKeT OBITh JOCTUTHYTO Yepe3 ONTHMHU3ALHIO
arpOTEeXHUIECKUX NMPHEMOB (yI00peHHs, INIOTHOCTH MOCAIKH) U CEJICKIIMOHHYIO paboTy.

KioueBbie c10Ba: KOK-carbi3, OTHOJIETHSS KyIbTypa, Kazaxcran.
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