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KAZAKHSTAN DANDELION TARAXACUM KOK-SAGHYZ -
AN ALTERNATIVE SOURCE OF NATURAL RUBBER
(TARAXACUM KOK-SAGHYZ L. E. RODIN)

Abstract. This article contains general information about the natural rubber production in the world and the
search for new alternative sources, and about recent studies of the properties of dandelion Taraxacum Kok-Saghyz.
The authors present an overview of various methods and technologies for the creation of high-yielding varieties and
obtaining natural rubber and sugar from dandelion Taraxacum Kok-Saghyz in the framework of research projects
in Europe. This article also contains the biological features and botanical description of dandelion Taraxacum Kok-
Saghyz. The expected increase in prices of natural rubber and lack of raw materials in the coming years have con-
vinced of the need for urgent revival of the production of natural rubber from Kok-Saghyz in Kazakhstan, which has
all the necessary prerequisites. For sowing in Kazakhstan, KeyGene AgroBusiness Park has provided special varie-
ties of Taraxacum Kok-Saghyz with properties that allow getting from 0.7 ton to 1 ton of latex from 1 ha of crops.

Keywords: natural rubber, dandelion Taraxacum Kok-Saghyz, research, production of rubber.

Introduction. Natural rubber (NR) is a raw material that is widely used in the manufacturing
industry, medicine, transportation, aviation, defense, and at home. Nowadays, the main source of natural
rubber in the world is the rubber tree Hevea (Hevea brasiliensis), which grows in industrial plantations of
South East Asia. The quality of NR is significantly high in comparison with the synthetic substitute, and it
is indispensable in tire production. Technology of cultivation of NR sources is friendly to the environment
and safe for humans. Obtaining of NR from Hevea relies on heavy manual labor, which cannot be me-
chanized due to the nature of the tree, while processing and extracting of NR Kok Saghyz can be readily
automated.

One of the objective of the Concept of Innovative Development of the Republic of Kazakhstan by
2020, approved by the Decree of the President of the Republic of Kazakhstan dated June 4, 2013 Ne 579 is
"The use of the raw materials potential of the country for expansion of cooperation with foreign investors
and companies on attracting advanced technologies and creation of high-tech industries". The develop-
ment of national innovation is expected to make the most decisive contribution to the development of
Kazakhstan.

The solution of many problems of Kazakhstan's economy could be the production of NR in
Kazakhstan from its own endemic, listed in the Red Book of Kazakhstan, dandelion Taraxacum Kok
Saghyz. Modem studies show that within 5-6 years from the first crop of high-grade seeds of Taraxacum
Kok Saghyz on an area of 50 hectares followed by gradual increase to 50 thousand hectares, Kazakhstan
could meet the needs of the internal market in natural rubber and within the following 2-3 years could
enter the world markets with their domestic products. This process is not easy, requiring internal and
external investments, not only in terms of funding but also in terms of knowledge and experience.
Nevertheless, this process is quite reliable and promising.
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Evaluation of the world production of natural rubber. According to the forecasts of the
International group for the study of the rubber market, IRSG (International Rubber Study Group) [1], in
the next 10 years, the growth in demand for natural rubber will be 3.7% per year, reaching 15.4 million
tons by 2020. China will remain being the main consumer, with projected cumulative annual growth rate
for natural rubber consumption of 6.1%.

Analysis of the price for natural rubber on the Tokyo Stock Exchange for July 2016 (Figure 1) shows
a steady growth. The sale volume of NR on the Tokyo Stock Exchange since 2012 remains consistently
low and continues to decline due to the decrease in the number of delivered natural rubber in Southeast
Asia (Figure 2). This did not change in the first half of 2016. The short increase in sales volumes of
natural rubber in the world markets in March and April to July 2016 has decreased significantly, which
made inevitable impact on the growth of prices for one ton of natural rubber, mostly supplied from South
East Asia (Figure 3).

According to the Association of Natural Rubber producing countries (Southeast Asia) [1], accounting
for 92% of the total world production of natural rubber from Hevea Brasiliensis, the deficit of global
rubber supply may persist until 2018. In addition, with the emergence of new dangerous diseases and
pests, adverse climate changes, limited land resources, impossibility to mechanize the process of
collecting and extraction of rubber, high human factor, long period of trees’ maturing (6-8 years), etc., it
is unlikely that the region and the main source of obtaining natural rubber from Hevea will be able to
provide the world needs in natural rubber. In addition, the three largest producers of natural rubber —
Thailand, Indonesia and Malaysia, whose combined share accounts for up to 70% of the world production
of this material, plan to cut down old trees on the area of 100 000 hectares. According to the International
Council of the tripartite rubber (ITRC), this will reduce the market supply to 450 000 tons per year.
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Figure 1 — Diagram of rising prices for natural rubber on the Tokyo Stock Exchange for July 2016
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Figure 2 — The volume of worldwide sales of natural rubber according to the Tokyo Stock Exchange for 1992-2015

— § ——



ISSN 2224-5308 Cepusa 6uonozuveckas u Meouyutckas. Ne 6. 2016

Obbem, T

250

200

r

158,741

150

100

50

2016/1 2016/2 2016/3 2016/4 2016/5 2016/6

Figure 3 — The volume of worldwide sales of natural rubber according to the Tokyo Stock Exchange for 2016

According to the latest research, the fungus Microcyclus ulei, which virtually destroyed the plan-
tation of rubber trees in South America, is currently threatening to spread throughout Southeast Asia [2].
The emergence of the fungus in locations associated with the world's leading producers of natural rubber
is only a matter of time. In this regard, all countries producing natural rubber in Southeast Asia have deve-
loped control standards of possible spread of the fungus; however, all these measures are confined to the
control of cross-border traffic flows. Additionally, a number of factors, first of all, the weather, may
destabilize the natural rubber market. Hevea resets foliage in drought and is later incapable of producing
juice (latex) even when it rains, because there is no juice coagulation, whereby the plant may die. Heavy
rains and flooding in Thailand and Indonesia in recent years have caused significant damage to the
production of natural rubber.

The instability of natural rubber market, as well as price fluctuations may lead manufacturers of
automobile tires to search alternatives to this product, because it is not only about the rise in price of pro-
duction due to the high cost of raw materials, but also the threat of its cease as a result of the termination
of the supply, if any biological or climatic emergencies happen. In this regard, many countrics have
started the search for alternative sources of natural rubber production.

Alternative sources for natural rubber. Nowadays, the main source of natural rubber for industrial
use all over the world is Hevea brasiliensis, the rubber tree in Brazil. In the XIX century, the British ex-
ported it from Brazil to Indochina to establish industrial plantations and the production of rubber.
According to the world markets, Southeast Asia provides 92% of natural rubber in the world market, and
the birthplace of Hevea, Brazil, — only 0.8%.

It should be noted that the presence of the latex is observed in many plants. The total number of these
plants identified in the Soviet Union amounted to 903, including shrubs, trees, flowering plants, house-
plants such as pipal, and even vegetables, such as potatoes. The manufacture of one car tire used about
500 potatoes. Generally, in the USSR the need for natural rubber was considerable, taking into account
the rapidly growing industry, and especially the automotive industry. In 1926 the Soviet government
announced a worldwide competition for the production of synthetic rubber and has spent enormous effort
to find sources of natural rubber in the country. It was the most important state program that provided
strategically important raw materials to its own industry. In 1931 dandelion Kok-Saghyz was discovered
in Kazakhstan and in the beginning of the 1940s the Soviet Union has already employed 300 factories for
the production of natural rubber from the Kok-Saghyz. During the Second World War, USSR exchanged
the Kok-Saghyz seeds for necessary weapons with the USA. Unfortunately, due to the rapid development
of the oil industry and high labor costs to obtain rubber from the Kok-Saghyz, the unwillingness to spend
money on mechanization and automation of planting, processing and cleaning of Kok-Saghyz, this pro-
mising culture has been forgotten, and the rubber producing plants gradually closed.
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In the late 1990s and early 2000s, the world felt the first signs of deficiency of natural rubber.
American and European scientists have calculated that by 2015-2020 the need for the world in the natural
rubber industry will grow, and its production may decrease due to a number of factors related to environ-
mental, economic and political problems in the world. The European Union Framework Programs, as the
main EU instrument for funding research and innovation, supported several projects that explore alter-
native sources of natural rubber.

The Sixth Framework Program has financed several small projects in the social, economic and
foresight studies that draw conclusions about the upcoming changes in the world economy associated with
a reduction in the world supply of natural rubber and recommended consideration of new alternatives and
the possibility of resuming the development of the old, already known natural sources for rubber, such as
a Mexican bush guayule and the Kazakh endemic called Russian dandelion Taraxacum Kok-Saghyz.
Back in the late 1940s - early 1950s pilot tires from guayule and Kok-Saghyz were manufactured and
tested showing that after driving for 8000 miles the tires from guayule practically come into disrepair,
whereas those made from the Kok-Saghyz do not change their appearance and qualities even after
22 thousand miles of intensive testing.

The European Union Seventh Framework Program for Research, Technology and Innovation has
announced a special call to research alternative sources of natural rubber. Project proposals should have
set a goal to determine the best alternatives to the Hevea Brasiliensis, studies of their properties availa-
bility for industrial development in terms of ecology, economy and geographical coverage.

The EU-PEARLS, EU-based Production and Exploitation of Alternative Rubber and Latex Sources,
project [3], despite its name, attracted scientists from Kazakhstan, where the Kok-Saghyz is freely
growing. The project consortium brought together 14 universities, research centers and manufacturers
from 8 countries: the Netherlands (Wageningen University, the International Centre for Plant Research,
Agro Business Park Keygene, Apollo Vredestein, Company for the production of tires, Stramproy
Contracting, commercial and industrial company), Germany (University of Miinster), Switzerland
(University of Lausanne), Spain (Basque Institute for Agricultural Research and Development), the
United States of America (Yulex Corporation), Italy (Trelleborg Engineering Company), Czech Republic
(Institute of Botany of the Czech Academy of Sciences), Belgium (Bayer Crop Science, Bayer
BioScience), France (CIRAD, International Centre for cooperation in agronomic research and deve-
lopment). InExCB-KZ, Independent Expert Advisory Board to Promote Scientific Research in Kazakh-
stan, has been a consultant for research of Kok-Saghyz in Kazakhstan and further implementation of the
project results.

There is important to note that the consortium of EU-PEARLS project is the world’s only group of
scientists, which has received official permission for the collection and study of the Kazakhstan Red Book
plant Taraxacum Kok Saghyz (Resolution of the Government of the Republic of Kazakhstan dated July 9,
2009 Ne 1046 "On approval of the volume of dandelion collection Kok Saghyz (Taraxacum Kok-
Saghyz)). Taraxacum Kok Saghyz in the world literature is still called as "the Russian dandelion". The
information about this plant and its properties was first published by Dr L. Rodin, who worked in the
Botanical Institute of the USSR Academy of Sciences [4, 5]. In those days, everything that came out of
the countries of the Soviet Union was called “Russian” in the world. So, the Kazakhstani endemic became
a Russian plant, despite the fact that the similar dandelion has been found in Sweden and Norway, where
it was also subjected to a long-term study.

The consortium examined the development and sustainable use of Parthenium argentatum (guayule)
and Taraxacum Kok Saghyz as an alternative source of rubber in the European Union. To ensure the
sustainable development and exploitation of both crops, the development and creation of idioplasm,
biochemistry, genetics, breeding, cultivation, processing and the final product carried out and investigated
throughout the research of a collection of wild plants. The whole of the rubber biosynthetic chain was
analyzed and potential weaknesses were identified. The genes involved in the biosynthesis of rubber were
charted; a strategy of reproduction was defined. Recommendations on the establishment of industries with
commercially sustainable rubber harvesting were developed. Experimental production facilities for the
testing and evaluation of efficient growth and rubber production under different climatic and soil
conditions in Europe were created. Technical performance and economic potential of rubber obtained at
these production sites were evaluated by obtaining some prototypes, such as surgical gloves and tires.
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The project results were presented at the International Congress 2012, "BioRubber for Europe in a
global perspective”, which was also attended by a delegation from Kazakhstan, which included Vice
Minister of the Ministry for Investment and Development of Kazakhstan Kahysh Tuleushin, Deputy CEO
of the National Agency for Technological Development Zhumatay Salimov, director of InExCB-KZ Dr.
Kamila Magzieva, deputy director of InExCB-KZ Sulushash Magzieva, representative of the International
Center for Maize and Wheat Improvement in the Republic of Kazakhstan, Prof. Dr. Murat Karabayev,
Director of the Institute of Plant Biology and Biotechnology, Prof. Dr. Kabylbek Zhambakin. The EU-
PEARLS project consortium presented achievements, pointing out that the main research focus was
guayule and Kok-Saghyz, because Hevea is highly susceptible to disease and the impact of pests and
requires much more energy to grow and manual processing. Moreover, Hevea often causes allergic
reactions. In contrast to Hevea, dandelion Kok-Saghyz and guayule are less fastidious in growing,
planting and processing; the processes of seeding and developing are able to be mechanized.

Scientists of KeyGene AgroBusiness Park, the largest Dutch company in the field of research and
improvement of plant genetics, conducted a study on the creation of highly productive hybrids with
Kazakhstani wild Taraxacum Kok-Saghyz. By breeding and crossbreeding of wild Kazakh Kok-Saghyz
and large Dutch dandelion, scientists have created a new variety of KeyGene Taraxacum Kok-Saghyz,
which can revolutionize the rubber industry, and provide new value-added and easy cultivation of crops
for farmers. The impact on the environment has also been taken into account. During the research,
KeyGene scientists identified genes associated with apomixis, the ability to produce seeds without
fertilization. Understanding of these genes can dramatically change agriculture, as any plant can
potentially be cloned by seeds from the maternal plant. Currently KeyGene continues work on creation of
drought-tolerant specimens of Taraxacum Kok-Saghyz and a cultivated variety that is able to produce
from 700 to 1000 kilograms of natural rubber out of 1 hectare. The cost of handling for one hectare of
land is approximately 250 dollars, which is about three times cheaper than the cost of growing flowers or
food on the same area.

The first tests conducted in the laboratories of the EU and the US showed that rubber from Taraxa-
cum Kok-Saghyz is not inferior to latex rubber trees. Another advantage of this type is that 45% of its
roots consist of inulin, natural hydrocarbon, which can be converted into ethanol. Inulin is used for the
manufacture of pharmaceutical preparations and dietary supplements prescribed for diabetes, obesity,
coronary disease and heart attack, arthritis and osteochondrosis.

American scientists from Ohio believe that the quality of the rubber from dandelions and Hevea are
same. However, the project consortium has proven that it is faster to get the rubber from dandelions. [6]
The guayule bush grows 3-4 years before latex accumulates in roots. Kok-Saghyz at the end of the first
year of life can collect the required amount of rubber. In addition, the mechanization and automation of
seeding, processing and harvest of Kok-Saghyz is much easier, faster and more economical than the same
processes for guayule.

During EU-PEARLS, a Dutch company producing tires, Apollo Vredestein, has produced an
experimental tires Quatrac Lite (size 155/65 R14) from guayule and Kok-Saghyz [7]. Producers indicated
that these tires have a much higher adhesion to the road surface, particularly at high humidity. The
company is ready to start production of tires for airplanes and large-sized cars from Kok-Saghyz, taking
into account its high durability.

DANDELION

Figure 2 — The tire, made of Kok-Saghyz
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EU-PEARLS project, led by the Wageningen University, negotiated with the Kazakh scientists to
participate in the European project for the purpose of subsequent use of the results in Kazakhstan. There
were two reasons. The first concerns the issues of compliance of the Convention on Biodiversity; Kazakh-
stan became its member in 1999, and the provisions of the Red Book of Kazakhstan and the country's
laws on protecting the right of its endemic. The second reason was that probably Kok-Saghyz will better
grow and multiply in the territory of its endemic habitat. The experiments of 2015 showed the results of
crops and cultivation Taraxacum Kok-Saghyz in Almaty region. The percentage of germination was up to
60%. Actually, germination of the fine seeds in the field does not exceed 50%.

The project results were also presented to the President of the Republic of Kazakhstan Nursultan
Nazarbayev at the Astana Economic Forum in May 2013, as well as on the technology exhibition during
the Nuclear Security Summit in May 24-25, 2014, in Hague (the Netherlands).

Figure 4 — Demonstration of the results of the EU-PEARLS project
to the President of the Republic of Kazakhstan N.A. Nazarbayev during AEF 2013

Figure 5 — Presentation of the new varieties in Hague

During the summit in the Hague, KeyGene and “Kok-Saghyz-TM” JSC in the presence of Minister
for Investment and Development of Kazakhstan Mr. Asset Isekeshev and the Netherlands Ambassador to
Kazakhstan HE Hans Driesser signed an agreement on long-term partnership in the production of natural
rubber from Taraxacum Kok-Saghyz.
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The agreement covers the selection and delivery of new and improved varieties of Kazakh dandelions
designed and optimized for the production of natural rubber in Kazakhstan. In the next stages of the
project, Kazakhstan dandelions will be interbred with typical Dutch varieties in order to obtain a high-
yield hybrid that will combine the quality of Kazakhstan dandelions™ rubber with adaptability and produc-
tivity of Dutch varieties. The agreement gives more opportunity to the industrial life of Kazakhstan, which
has all the possibilities for the production of both natural and synthetic rubber. Strong government
support, along with a partnership with one of the top breeding companies in the world is definitely will
fasten this process. Kazakhstan dandelion can be used for molecular breeding, getting the seeds of new
varieties of dandelion suitable for commercially viable production of natural rubber, and to meet the
global demand for high-quality biomaterials [8]. Land resources and agricultural capacity of Kazakhstan
plays a leading role in this process.

The Government of Kazakhstan and the Ministry for Investment and Development supported the
initiative of the project developers on transferring the technology for planting, growing and processing of
Taraxacum Kok-Saghyz in the framework of European EU-PEARLS project in Kazakhstan. Thanks to an
innovation grant of the National Agency for Technological Development for the implementation of the
project "Development of Kazakhstan's natural rubber seed - dandelion Taraxacum Kok-Saghyz and
guayule Parthenium argentatum and business plan for the project «KZ-PEARLS» - Production and
operation of alternative sources of natural rubber in Kazakhstan", the project executors, InExCB-KZ, and
its daughter compeany Kok-Saghyz-TM JSC received a high-quality seed stock. KeyGene presented
special grade Taraxacum Kok-Saghyz with properties that allow getting 1 ha of crops from 700 kg to 1t
of latex for sowing in Kazakhstan. Over a two-year period of the project activities from 2013 to 2015
over 2 million seeds of Taraxacum Kok-Saghyz were collected, which allows sowing an area of over
4 hectares.

The project was based on the main results of the European project EU-PEARLS and implemented in
Kazakhstan by two main project executors, KeyGene and Kok-Saghyz-TM JSC. During the project, KZ-
PEARLS were obtained technology for seed sowing, land cuttings, harvesting and storage of Kok-Saghyz,
and valuable genctic resources, qualified personnel were prepared, the necessary work prior to imple-
mentation for rubber extraction technology in wide production and produce high-quality natural rubber
was carried out. In addition, some experience in growing of Kok-Saghyz under greenhouse conditions for
seed multiplication was gained. The Dutch company KeyGene has launched new tests for even more
fruitful varieties of Taraxacum Kok-Saghyz.

The European Commission is currently funding a project DRIVE4EU, Dandelion Rubber and Inulin
Valorization & Exploitation for EU. This project is implemented within four years from 2014 to 2018,
brought together seven industrial companies and six research institutions from 6 countries of the EU and
Kazakhstan: The Netherlands (Foundation for Agricultural Research at Wageningen University, KeyGene
AgroBusiness Park, Company for the production of tires Apollo Tyres Global, Pilot farm "Rusthoeve",
QEW Engineered rubber, an industrial company for the production of high-quality rubber), France
(Agriculture Tereos Syral, producer of sugar, which has one of the plants in Belgium, Aalst city), Germa-
ny (GEA Westfalia Separator Group GmbH, one of the world's leading manufacturers of machinery and
development of technological processes in the field of mechanical separation technology centrifugation,
NETZSCH Feinmahltechnik GmbH, a manufacturer of industrial equipment for wet grinding, mixing and
dispersion), Czech Republic (Institute of botany of the Academy of Sciences, MITAS as, a company
producing tires for agricultural machinery), Sweden (Trelleborg Sealing solution Kalmar, Trelleborg a
global leader in engineering polymer solutions), Austria (Joanneum research Forschungsgesellschaft
MBH, innovation and engineering company), Belgium (ILVO, Institute for agriculture and fisheries
research), and Kazakhstan (InExCB-KZ, a private research institution).

The project has a unique competitive advantage, entirely focusing on biotechnology, plant breeding,
agronomy, gathering and processing of biological materials, as well as the production of rubber and inulin
from Taraxacum Kok-Saghyz. The main task of DRIVE4EU is to build a bridge between science, industry
and market. The aim of the project is to create a European chain for the production and processing of
natural rubber and inulin from Taraxacum Kok-Saghyz, in order to reduce the EU's dependence on im-
ports of natural rubber and at the same time respond to the threat of global rubber shortage. Inulin can be
used as raw material for environmentally friendly chemicals such as polymers based on the furan. The
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combination of latex and inulin in one plant demonstrates the technical and economic feasibility of using
Taraxacum Kok-Saghyz as a production platform for high-quality rubber and inulin-containing prepa-
rations.

This project provides Kazakhstani participants with a valuable knowledge to obtain more benefits
from cultivation Taraxacum Kok-Saghyz in Kazakhstan, including non-waste production by extraction of
natural rubber. Assuming that the necessary funds, one ficld with size of 48 hectares could produce a
high-quality honey, sugar, rubber, biofuels and cattle feed at the maximum energy consumption.

Thanks to the unique properties of natural rubber, Kok-Saghyz is indispensable in the production of
large-size tires, and able to withstand loads up to 75 tons. Most manufacturers make tires from a mixture
of natural and synthetic rubber, therefore, it is still the main field of application of natural rubber left tire
industry (70%).

In addition, natural rubber is used in the manufacturing of conveyor belts with high capacity,
corrosion-resistant coatings of boilers and pipes, glue, thin-walled high-strength fine products, including
products for medical and sanitary purpose. Roots of Taraxacum Kok-Saghyz contain 35-50% of natural
hydrocarbon. Inulin is well absorbed by human body, it is used as a diabetes starch and sweetener, for
diagnosing renal function (test inulin), as well as to obtain fructose. Waste is used to feed farm animals
and for the production of biofuels. Production of natural rubber from Kazakhstan endemic Taraxacum
Kok-Saghyz can be done completely without waste, taking into account its features.

So far, technological lines for rubber extraction as well as technological lines for the production of
similar products, for example, sugar beet, have been studied. In addition, a pilot mini-line, using the latest
high-tech for rubber extraction profitable in terms of economy and safety from the point of view of
ecology in cooperation with European partners has been developed.

A Belgian partner, a subsidiary of the famous French sugar producer, TEREQOS, located in the city of
Aalst, received a trial consignment of sugar from dandelion Kok-Saghyz in 2016. The technology of pro-
cessing of Kok-Saghyz into sugar proved to be not most time-consuming. Almost all European partners
have technological possibilities at this stage.

However, the transfer of these technologies in Kazakhstan and the acquisition of necessary equip-
ment remain inaccessible for the Kazakh partner due to lack of funds. At the same time, only Kazakhstan
due to its extensive land and experience in processing it can provide all partners with necessary raw
materials. Kazakhstani scientists were the only researchers who grow crops in the open field, and not in a
greenhouse. Kazakh partners have shown a direct correlation between the biomass Taraxacum Kok-
Saghyz root and thickness, as well as the seeding rate and doses of mineral fertilizers, so being able to
achieve almost 60% of germination.

Participation of the most advanced researchers of Taraxacum Kok-Saghyz in the consortium is
extremely useful for Kazakhstan agronomists and farmers, who will contribute to the creation of an entire
industry in Kazakhstan. Researching of heritage of the USSR, a modification of the previously used
development in the production can help in innovative cooperation in the EU project.

The history of the use of Taraxacum Kok-Saghyz in the USSR. In the 30s of the last century, the
Soviet Union studied 1048 species of plants, 990 of which were found to synthesize rubber. But most
rubber plants were not suitable for obtaining natural rubber. The country was in need of natural rubber,
especially for machine-building industry, which could not generate any tire without natural rubber. In
1931, a search expedition of a Scientific Research Institute led by Dr. Leonid Rodin discovered dandelion
Kok-Saghyz (named by locals) in the foothills of the Tien Shan in the south of Kazakhstan. A year later,
in 1932, Kok-Saghyz occupied 900 hectares, and in 1940 — 55.0 thousand ha. The area of planting Kok-
Saghyz grew very quickly. In 1936 compared to 1935, the area of the farms increased by 13.5%, in 1937 -
by 146%, in 1938 - by 408%, in 1939 - by 592% and 1940-1531%. Thus, within five years it expanded by
a factor of 15 [9].

Kok-Saghyz is Kazakhstan's endemic, introduced in the "Red Book" of Kazakhstan, Ne338 [10].
Natural vegetation is limited to a fairly small area, an area of 10 thousand km®, mainly in three mountain
valleys in the eastern Tien Shan in the south-cast of Almaty region: Kegen, Saryzhaz, Tekes (partly
Karkarinsk, Cheldysuy and Aschilla valley), between 79 - 80°30' east longitude and 42°20' - 43°20' north
latitude. Valley stretches from north-west to south-east and situated at an altitude of 1800-2100 meters
above sea level [11, 12].
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The first scientific studies have shown that Kok-Saghyz is better than many other plants in terms of
domestication. Moreover, it gives a high yield of the roots with the highest content of rubber in the first
year. The increase in the number of collective and state farms, to achieve high yields of roots and seeds of
rubber plants, requires the construction of a huge number of both large and small plants for processing of
rubber plant roots, in order to obtain natural rubber.

Kok-Saghyz dandelion is an alternative source of valuable vegetable raw materials for the production
of natural rubber. The roots of Kok-Saghyz contain 6-14% rubber (in the roots of wild plants it is up to
27%), which is not worse than the traditional raw material for the production of rubber, obtained from
Hevea brasiliensis. But unlike Hevea, the manufacturing process of collecting and processing of Kok-
Saghyz is fully amenable to mechanization.

The latex, which fills milky vessels of Kok-Saghyz root contains rubber. When you cut the root, the
latex flows out in the form of a white, quickly solidifying liquid, which forms durable elastic rubber film.
Overwintered plants begin further root growth in spring, last year's living root tissue dies and collapses,
but instead, as a result of the cambium, there will grow a new tissue. Rubber of old dead latex of Kok-
Saghyz turns into yarn, and their dense mesh forms a thin cover of tubes. It contains all rubber that has
been accumulated in the root on the Ist year of life. By the end of the period of mass fructification, it will
be a thin film easy to destroy and it can remain in the soil. After harvesting the seeds for the biennial
plantations, digging of roots is carried out in the shortest period. The roots of Kok-Saghyz contain 10-
12% on the green weight of rubber (2-2.5% green weight) by the end of the 1st year of life, in the 2nd
year of life is from 11 to 14%.

The Soviet Union allocated an area of 500 thousand hectares of land in more than 15 areas to plan-
ting crops of Kok-Saghyz, Tau-Saghyz, Crimea-Saghyz, and other rubber. These measures allowed deve-
loping up to 50 thousand tons of rubber in 1942. More than 300 plants have been built for the processing
of vegetable raw materials [13].

Properties and possibilities of industrial use of additional crops, growing in Kazakhstan, such as Tau-
Saghyz, Crimea-Saghyz are still poorly studied. Comparative analysis of properties of the most studied
rubber sources, such as Hevea, guayule, Kok-Saghyz, Tau-Saghyz, Crimea-Saghyz (Table), shows a
special attraction is the Kok-Saghyz for industrial development, taking into account the high rubber
content in the roots, unpretentious plant, low cost in growing and harvesting, as these processes for Kok-
Saghyz is fully amenable to mechanization.

Comparative analysis of the properties of four rubber sources

Plants Resistance ) Extention Permane_nt extension Aging factor
to tensile stress (kg/cm?) rate (%) after tensile stress (%) (by Geertz)
Kok-Saghyz 180-220 650-780 18-24 0,3-1,0
Tau-Saghyz 208-220 700-720 17-20 0,5-0,9
Crimea-Saghyz 180-230 700-780 26-33 0,6-0,9
Guayule 140-160 600-630 28-30 0,4-0,6
Hevea 200-260 700-760 16-18 0,7-0,9
Synthetic rubber 130-160 700 27-28 -

Kok-Saghyz: in culture, accumulates 10-12% of rubber and about 2.5% of resin in roots by the end of
vegetation by the Ist year, indicators increased almost twice by the end of the second year.

Tau-Saghyz: in culture, 3 years of age, accumulates 12-15% of rubber and about 2-3% of resin in the
roots.

Crimea-Saghyz: in culture, 2 years of age, accumulates 5-6% of rubber and about 3% of resin.

Guayule survives well in dry subtropical zone in Central Asia, the South, in the culture of 3-4-year-
old it collects 8-10% of rubber and 8-10% of resin on absolutely dry weight axial organs.

Conclusions. Testing and introduction of an alternative source for natural rubber that can be grown
in most parts of the country, establishment of seed production, development of vegetable raw processing
technology to produce a qualitative product, industrial production of natural rubber, creation of appropriate
infrastructure and human resource base will help to quickly create a stable foundation in Kazakhstan for
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the production of domestic rubber and gradually bring it to the world markets. It should be noted that the
production of natural rubber from the domestic plant endemic Kok-Saghyz will greatly reduce or even
completely eliminate the import-dependence of the country.

Thanks to the long-term research of global scientists, it may be concluded that dandelion Taraxacum
Kok-Saghyz is a rare natural phenomenon that combines the amazing features of the source of natural
rubber, as well as sugar and inulin.

Kok-Saghyz has a great potential as an alternative rubber culture, but is in need of further increase in
the roots biomass harvest as well as the level of the rubber content. At the University of Wageningen (the
Netherlands), a pilot plant for the extraction of rubber was built. Researchers have noted [2] that the tires
obtained from the Kok-Saghyz have the same quality as the rubber from Hevea tree. The results of the
European projects show that Taraxacum Kok-Saghyz grows best on Kazakh soil, especially in the areas of
their endemic habitat in the foothills of the Tien Shan. Creation of the rubber industry in Kazakhstan will
require large investments in the initial phase and it will be highly profitable. Unpretentiousness of dan-
delions helps them to exist even in areas not suitable for agriculture. Other advantages include the lack of
vulnerability to serious pests that simplifies cultivation, and, of course, the short growing scason of
dandelions, which lasts only one year after which the plant is ready for collection and processing.

In order to produce natural rubber in the country, the domestic demand for natural rubber must be
estimated. Thus, according to the Kazakh Statistics Agency, Kazakhstan has imported more than 2 million
tires in 2012. If one tire requires 50% of rubber and the average rubber tire for a passenger car weighs
approximately 8 kilograms, the country needs 8000 tons of natural rubber per year only for providing the
domestic demand for tires. Not taking into account the growing demand, the country requires over 8000
tons of natural rubber per year. According to the Agency, the average price per ton of imported natural
rubber in 2012 for the needs of Kazakhstani producers of technical rubber products amounted to $ 8800.
Thus, the size of the domestic market for natural rubber in Kazakhstan is exceeds $ 70 million per year.

The current situation in production of natural rubber in the country and the world is affected by the
following facts and circumstances:

— The limited world reserves of non-renewable sources of synthetic rubber, the negative impact of
its production, use and recycling for the environment and human health;

— Constantly increasing global demand for natural rubber and its irreplaceable role in a number of
industries (automotive, acronautics, medicine);

— Increase in the cost of production of natural rubber;

— The limited global production of natural rubber both in terms of the plants acting as sources of
rubber, and the territory of their cultivation. Nowadays, it is Hevea and South-East Asia;

— The need for new sources of natural rubber and areas of cultivation.

In this regard, Kazakhstan has a unique position and advantage, since it is home to the endemic
rubber plants Kok-Saghyz and its homeland has enough land resources for industrial cultivation.

Nowadays, there is a struggle for the domestication of the Kok-Saghyz around the world, although
it is an endemic of Kazakhstan and is included in its Red Book. Ohio University (USA) has received
$3 million from the US government budget for the cultivation of Kok-Saghyz in America. Russia is trying
to resume the production of the Kok-Saghyz rubber. Canada, China and Europe are interested in com-
mercialization of rubber products from Kok-Saghyz in their countries.

Kazakhstan has clear advantages in obtaining and commercialization of products made of natural
rubber. Kok-Saghyz is a natural endemic of Kazakhstan. It included into the Red Book as the Kazakh
endemic. Therefore, it has to be called the Kazakh Dandelion.

Kazakhstan signed the Convention on Biological Diversity in 1994, which protects the right of
Kazakhstan to the commercial production of its own endemic. Kazakhstan takes part in the EU projects
and has the right of access to the technologies developed in the framework of the European projects under
specific agreements. Finally, Kazakhstan has land, natural and financial resources for implementation of
technologies for production of rubber and may become a leader in the production of natural rubber in the
world. Revenues from natural rubber may well compensate the expenditure, suffered from the decline in
oil prices. Vehicles of the future will be able to find a replacement for gasoline, but any car and aircraft
will require natural rubber for decades.

— |4 ——
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K. T. Marsuesa', P. K. Kanaes?, A. T. IOCyHOBl, P. b. Ber.ios’

'InExCB-KZ — Ka3akcTan aFb! FITBIME 3PTTEYICPIi KOIAay OOMbIHIIA
TAyeJICi3 capanraManbl-kOHCY IbTaTuBTIK Kernec, Amvarsel, Kazakcras,
*CUMMMUTrix Opransik Asus sxoHe Kaekasmarst exinairi, Aamater, Kazakctan

KOKCAYFBI3 (TARAXACUM KOK-SAGHYZ L.E.RODIN) —
TABUTH KAYUYYKTIH BAJTAMA KO3I
(TARAXACUM KOK-SAGHYZ L.E.RODIN)

Annotanua. ¥ CHIHBUTHIT OTHIPFAH MAKAJNa dJCMIC TAOWFH KAYUYKTI OHTIPY JKOHC OHBIH >KaHA Oamama Kes3-
ngepin tady, Tapakcakym Kekcarbl3 OakOarsIHBIH KACHETTEPIH 3aMaHAYH TYPFBITA 3CPTTEYICD TYPajbl >KAIIIbI
MaFTYMaTTApAbl KAMTHIBL ABTOpPIAp OICMOIK TAOWFH KAay4dyK 6HAIPICiHe Tamaay xkoHe 0ojamakka 0oJpkay Kacau
oTeIpbin, EypomansiH 3epprey skobamaps! meHOepinae KeKcarbl3ablH JKOFAPBI OHIMII CYPHINTAPBIH IIBIFAPY JKOHE
0JIaH TadWFY Kay4yK MEH KAHT ajly TOCLIACpPl MEH TEXHOJOTHATIAPHIHA MmOy KearipreH. COHbIMEH Karap Makajiaga
KexkcarbI3apIH OHONOTHAIBIK €PEKIIEITIKTEP] MCH OOTAHUKAJIBIK CHITATTAMACHI KENTIPIITeH. OIeMIiK TA0UFH KayuyK
eHZipiciHe Oara Ocpy JKOHC KYBIK apada TAOWFH Kay4dyK OaFaCBIHBIH 6CY1 MCH IMHKI3AT TATIIBLIBIFBIHA KATHICTHI
6omwxaynap Kaszakcranna miyrbin Typac Kekcars3man TaOwrw KaydyK OHIIPYAl KaHTa SKAHFBIPTY KAKCTTLITIH
AUKBIHAAMTBL, SKOHE ¢ OYIT YIIH KAKCTTI JKaFJaiIapasH OapIIbFsl ISPk Oap.

KeyGene Arpobmsnecllapki Kazakcranga ery ymis 1 rexrap nakeuigan | tomragan 0,7 TOHHAFA OCHIH TATCKC
ayra MyMKIHAIK OepeTiH KacuerTepi 6ap Kek-CarbI3apiH apHAHBI COPTHIH KAMTAMACHI3 CTTI.

Tipek co3aep: TaOuru kayuyk, 0ax0ak Tapaxcakym Kexkcarws (Taraxacum kok-Saghyz), 3eprTey, Kaydyka
eHIpiCi.
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K. T. Marsuesa', P. K. Kanaes?, A. T IOCyHOBl, P. b. Ber.ios’

"He3aBucHMBIi 3KCTIEPTHO-KOHCY TbTATHBHBIH COBET
o MOAACPKKE HAayuHBIX uceneaosanuit B Kazaxcrane (InExCB-KZ), Anvarer, Kaszaxcraw,
“TIpeacrapurensctso CHUMMMUT B IlenTpansHoit Asum u 3akaskasse, Amvarer, Kazaxcran

KA3AXCTAHCKHM OAYBAHYNK TAPAKCAKYM KOK-CAI'bI3 -
AJIBTEPHATUBHBIN HCTOYHHUK HATYPAJIBHOTO KAYUYKA
(TARAXACUM KOK-SAGHYZ L.E.RODIN)

Annortamust. [Tpeamaraemast craThs COICPKUT OOIIYI0 HH(DOPMALMIO O MTPOU3BOACTBE HATYPATIBHOTO KAay4uyKa
B MHUPC W NMOHUCKEC HOBBIX AJBTCPHATHUBHBIX HCTOYHHUKOB, O COBPCMCHHBIX HCCICOIOBAHHUAX CBOHICTB OAyBAHTHKA
Tapakcakym Kok-carsi3. ABTOPBHI MIPEACTABIBIOT 0030p PA3IMYHBIX METOAOB M TSXHOJIOTHH CO3TAHHA BBICOKOYPO-
JKAHBIX COPTOB U MOJYYCHHA HATYPAJbHOTO KaydyKa M caxapa u3 odyBaH4uuka Tapaxcakym Koxk-cars3 B pamkax
HCCIEA0BATEILCKUX MPOcKkTOB B EBpome. CTaTha Takke CONCPKUT OHOJOTHUCCKHE OCOOCHHOCTH W OOTAHMIESCKOC
ommcanue oayBaH4unka Tapakcakym Kok-carsi3. OxKumaeMbId pOCT IICH HA HATYPATIbHBIH KayuyK H AS(QUIUT CHIPHS
B Ommkaimue roapl yOS:KIAT B HEOOXOIUMOCTH BO3POKICHHS MPOW3BOJCTBA HATYPANBHOTO Kayuyka m3 Kok-
careza B Kazaxcrane, ams 4ero ectb Bce He0OXoauMble peanocsuike. [l nocesa B Kazaxcrane Arpobmsaecllapk
KeyGene nmpemoctaBun cnermanbHbie copta Tapakcakym Kox-carsi3 co CBOHCTBAMH, TIO3BOJIAFOIIMMHA THOIYIHTH C 1
ra nocesoB 0T 0,7 TOHHBI A0 1 TOHHBI JaTEKCA.

KimoueBbie cjI0Ba: HATypambHBIH Kayuyk, oayBaHumK Tapakcakym Kok-carsi3 (Taraxacum kok-Saghyz),
HCCIICAOBAHMS, TPOM3BOICTBO KAy IyKa.
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