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Abstract

Eucommia ulmoides Oliv (EU) is an important and strategic resource for China.
EU is one of the few woody plants producing trans — 1, 4 — polyisoprene ( TPI), or
“Eucommia-rubber” , which has some unique and irreplaceable properties. EU is a
valuable herbal tree with medicinal uses, as well as being an important tree species for
improving ecological environment and increasing carbon sequestrations. These traits
make EU have the potential for use by large-scale industrial enterprises.

Eucommia-rubber, also called “ Gutta-percha” or “Palata”, has some unique
characteristic of rubber-plastic duality that can be processed and manufactured for a
wide range of applications in chemical lines, aerospace sectors, national defense
materials, transportations, communications, electric power, water conservancy,
sports, and medical treatment, etc. On the other hand, EU itself is one of the most
valuable herbs used for thousands of years by the Chinese people. Chinese claim that
EU can “revitalize the internal organs, increase prowess, strengthen the bones,
muscles, and tendons. . . and delay aging when taken regularly”. It is now widely
planted in 27 provinces ( districts and cities) from Guangxi Zhuang Autonomous
Region in southern China to Jilin Province in the north, from Shanghai in the east to
Kashgar of Xinjiang in the west. It is hardy and drought-resistant, and well- adapted
to poor soil conditions. The whole area suitable for growing EU is estimated to be
more than 10 million ha in China. However, the total cultivated area of EU at
present is only 0. 35 million ha. Therefore, there is large potential to expand EU
cultivation in China.

Developing EU-rubber industry is the only approach to solving the shortage of
natural rubber produced by Hevea rubber tree in China. The application of EU-
rubber can effectively enhance product quality from natural rubber. Furthermore,
commercialization of EU-rubber can optimize structure of forestry industry and
improve the combination of ‘the economic, social, and ecological benefits of the

forest industry. Meanwhile, developing EU commercialization can also effectively
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enhance citizen’s health and fitness.

As a result, EU-rubber cultivation and EU-rubber industry project was approved
as a major national research project by Chinese Academy of Social Sciences ( CASS).
A trans-departmental project team was founded to promote the rapid development of
EU commercialization. The project team conducted a number of investigations of EU
enterprises in Henan, Gansu, and Shanghai. Xinhua News Agency and CCTV
participated in the investigations and broadcasted the on-going projects led by the
Social Development Research Center of CASS. The national research on EU
commercialization is the major innovation practice program of trans-departmental and
trans-sectoral project implemented for the first time by the national thinktank of
Central Committee of the Communist Party of China ( CCCPC), involving
participation of research institutes, enterprises, local governments, and forest farmers.
The objective of the project is to study and promote the sustainable development of
EU-rubber resource cultivation and integrated commercialization.

Li Jingyuan, an Academician of CASS, submitted a proposal in March 2011
titled “ On coordinating EU commercialization using systematic approach” to the
National People’s Congress ( NPC) and Chinese People’s Political Consultative
Conference ( CPPCC). The proposal drew widespread attention, was confirmed and
overwhelmingly supported by the State Forestry Administration. In March 2013, Li
submitted another proposal to NPC and CPPCC tided “Promoting systematic EU
development to strengthen EU commercialization”. The proposal stressed that, in
order to speed up EU commercialization in a scientific, standardized, and productive
manner, and promote co-operation and integration among research institutes,
enterprises, governments and forest farmers, accelerate the transfer of the results from
scientific research to EU industries for increasing productivity, strategic and sustainable
development.

Using systematic and constructive thinking, Social Development Research
Center of CASS put forward a proposal for promoting EU industry by an integrated
development of EU commercialization of six categories of products. The
development model of “six in one” includes EU resource cultivation and new cultivar
bréeding, EU rubber production, EU food ( beverage and tea, etc), EU functional
fodder, EU medicine including the construction of EU medicinal base EU ecological

plantation for health care, and EU timber manufacturing.
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With the cooperation with enterprise representatives such as Shanghai Huazhong
Tancheng EU Planting Science Technology CO. Ltd., Social Development
Research Center of CASS and Non-timber Forest R& D Center of Chinese Academy
of Forestry are exploring novel collaborative research models and innovative
mechanism integrating social sciences and natural sciences, and scientific institutes and
enterprises, in order to establish an ecologically constructive path involving the
development of ecological civilization, integrated utilization and development of
green resources to promote the rapid development of EU industries.

Science and technology have played a powerful role in promoting EU
commercialization. As the core of the national EU research team, Non-timber Forest
R&D Center of Chinese Academy of Forestry conducted systematic research on EU
breeding, silviculture and utilization by implementing more than 20 scientific research
projects at national or provincial levels. Over the last 25 years, a national EU
innovation research team has been formed and its expertise covers forestry, medicine
and chemical industry (rubber). These projects have produced 12 important research
findings, 9 of which have been granted Science and Technology Progress Award at
national or provincial level. The team published more than 200 research papers and 6
books, won more than 10 national invention patents.

After 30 years’ of continuous effort, EU team established the largest EU bank
nationwide and conserved 779 types of EU genesomes and breeding resources. 16
superior cultivars for high yield of EU rubber, medicine, and male flowers, among
which 9 cultivars were approved and endorsed by the national new cultivar and clones
committee. Key genes associated with rubber formation have been cloned and rubber
accumulation mechanism in fruit and leaf has been revealed. Breakthrough has been
made in silviculture models and technologies, which eased the bottleneck of high-
yield of rubber. The yield was increased, and rubber yield of the new cultivars in an
orchard-like system was 30 to 40 tmes higher than conventional cultivars in a
traditional silviculture model. The establishment of the novel silviculture model
provides strong scientific and technological support for EU rubber new materials and
modern Chinese herbal medicine industries.

EU rubber has some unique properties such as abrasion resistance, tear
resistance, corrosion resistance, slip resistance, low rolling resistance, and energy

efficient, etc. EU rubber was processed into elastoma for the first time in the world.
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After that, three types of materials have been developed, 1. e. thermoplastics,
thermoelastomer, and high elastomer. Thus, a novel field of natural large molecule
material was opened up with independent intellectual property rights. with regards to
EU rubber extraction, researchs has been carried out in environmental friendly
biological extraction approach, chemical method, physical method and mechanical
method, but these technologies heed further improvement.

EU contains active components in its leaf, bark, fruit, and male flower. These
include lignanoids, phenylpropanoids, iridoids, flavonoid, a-linolenic acid, etc.
Studies have shown them to have the effects of nourishing the liver and kidney,
preventing miscarriage , lowering blood pressure, and improving sleep with little side-
effects. Three-stage-utilization of whole Eucommia tree organ has been fully
developed benefiting from implementation of a biomass production enhancing
technology, including commercial use of the fruit, leaf, male flower, bark and
timber. A series of products have been successfully developed, such as male flower
beverage, a-linolenic acid capsules, male flower wine and alcohol, fruit alcohol, EU
noodle, functional edible mushroom, and functional fodder. The development of
these products effectively promotes EU integrated utilization and enhances forest
farmer’s income, which further improves the steady development of EU production
area.

In order to accelerate EU resource breeding and EU industry and to guide
healthy and orderly development of EU commercialization, this book suggests:
1) strengthening financial input into EU breeding and new products R&D and to
enlarge scientific support; 2) accelerating fiscal subsidy policy and preferential tax
policy aimed at promoting EU rubber resource breeding and new product
development; 3 ) broadening investment and financing channels for EU rubber
resource breeding; 4) establishing and improving inter-departmental coordination and
specialized agencies; and 5) establishing and gradually improving EU cultivation

technology and the quality standards of new products.
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