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Abstract

Rice is the most important food crops, shouldering the heav-
y responsibility of ensuring the country food safety in China. Re-
lying on scientific and technological progress to increase rice yield
is an inevitable choice for ensuring food safety in china. Acceler-
ating thoroughbred breeding, promotion and application is the
most effective measures to improve the yield of rice. Modern sci-
ence and practice shows that every time the rice breeding break-
through is closely linked with the exploitation and utilization of
rice germplasm innovation. Breeding innovation is the key to ob-
tain fine varieties of rice.

Since the dwarfing breeding in the late 50th century and het-
erosis utilization at the middle of the 70th century, rice yield in
unit area has realized two leaps. But since the mid — 1980s, there
was no new breakthrough in rice yield in unit area.

This study based on the related data of main rice varieties in
China, analyzed the following questions in the rice breeding:
narrow genetic basis of the rice breeding. no high utilization level
of germplasm resources, low repeated level of most varieties
breeding, no enough original breeding enthusiasm for breeding
innovation, shortage of innovation power of enterprises to partic-
ipate in the rice breeding. It also analyzed the defects of the sys-
tem of new plant varieties protection (PVP) is having a bad im-
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pact on the examination, DUS testing and handling of tort dis-
putes. Due to the simple and easy breeding process, taking less
time and the clear breeding goal, the slight transformation of the
main current varieties can quickly breed the new so-called inde-
pendent intellectual property varieties. The direct consequence of
this mechanism makes the large number of breeding units lack of
motivation for investment in breeding research.

How to protect Essential Derived Varieties (EDV) has be-
come one of the concerned universal theoretical problems and im-
portant practical problems in the practice of new plant varieties
protection of all countries these years. The lack of EDV system
has already caused the intense attention of the society. On the
basis of the international breeding innovative models and the ad-
vanced management experience of the developed country, we
have given some suggestions to strengthen our protecting system
of innovation of new plant varieties. Establishment of EDV sys-
tem is the innovative core tasks to encourage the rice breeding in-
novation.

The study also analyzed the 949 copies of conventional varie-
ties and hybrids of rice which applied for plant varieties protec-
tion. From the DNA level we have once again proven that the ge-
netic base of rice breeding is increasingly narrow, and the varie-
ties are very lack of the original breeding innovation. Through
analysis of their genetic diversity and fingerprinting mapping,
combination with data of pedigree breeding and field results of
DUS test reports on the basis of comprehensive analysis, we fi-
nally gave some countermeasures and measures such as the estab-
lishment and improvement of PVP system, improving testing
technical measures of new plant varieties, establishment of the

. 2.
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identification standards of EDV for the promotion of innovation

in rice breeding.

The results are as follows:

1. Demonstrated the system problems of sufficient power in
rice breeding innovation

The study analyzed the genetic pedigree of rice varieties in-
cluding 2214 rice varieties which are applied by the scientific re-
search and teaching, enterprises and individuals from 1999 to
2011, main rice varieties in promotion from 2005 to 2009 and 71
super rice varieties approved by Ministry of Agriculture. In the
author” s opinion. the result showed that the basic transforma-
tion of rice breeding around the core germplasm in our country
has become more and more obvious, and the original rice breed-
ing is more and more shortage of innovation power. And it is
closely linked with the unperfected PVP system in our country.
Strengthening the system innovation of PVP is one of the core
tasks to motivate rice breeding innovation in China.

2. Analyzed the genetic diversity of main rice varieties

24 selected SSR primers were used in PCR amplification of
949 tested rice cultivars to identify genetic relationship. The re-
sults showed that 211 bands with distinct, good repeat ability
and polymorphic were amplified. Through constructing the
neighbor-joining tree of 409 accessions of inbred rice and 540 ac-
cessions of hybrid rice based on Nei's genetic distance using data
for 24 SSR loci, it is very easy to distinguish indica cultivars and
japonica cultivars. The results also showed that conventional rice
varieties and hybrid rice varieties had a distant relationship and
the genotype was significantly different, there was great differ-
ence between the genotype genetic. Through the DNA analysis

e 3 .
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results of the annual GS ascendant trend, it showed that the gen-
otype difference between the cultivars became more and more
small. From the DNA level we have once again proven that the
genetic base of rice breeding was increasingly narrow, the prob-
lems of varieties simplification became more and more serious. It
is in urgent need of the breeding new type of varieties to enrich
genetic variation.

3. Constructed the DNA fingerprint map for main rice varie-
ties in our country

A DNA fingerprint database containing genotypic data of
949 rice variety times 24 marker loci, was constructed. DNA fin-
gerprinting is a useful tool for the registration and identification
of new cultivars, the plant varieties protection and evaluation of
genetic diversity. The results also laid on the foundation for the
scientific approval of new plant varieties and the scientific law
enforcement of variety rights.

4. Put forward the suggestions to promote rice breeding inno-
vation

On the basis of the international breeding innovative models
and the advanced management experience of the developed coun-
tries, we put forward to promote the countermeasure of innova-
tion in rice breeding. Considering the long cycle of modifying the
regulations is very long, in the short-to medium run, EDV could
be taken the administrative measures to be protected for 5 years.
Through the revision of rice DUS testing guideline., no-produc-
tive characteristics are limited. And the technical measures were
taken to adjust the characteristics distance to control the specific-
ity judgments. In the long term, our country should revise PVP
regulations and establish the EDV system. Even for each type of
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crops, we should establish the EDV identification standards suit-

able for China’s national conditions, and layout with plant varie-
ty protection territory of Chinese characteristics.

S. Discussed the rice EDV identification standards

According to our current situations of rice breeding and the
DNA identification results of genetic similarity reaches 95% of
the total 164 copies of species with DUS test results and pedigree
analysis, the 96% — 98% can be used as EDV identification
threshold. When the genetic similarity is lower than 96%, it
cannot be judged as EDV; when genetic similarity coefficient is
higher than the 98%, it can be judged to be EDV; when genetic
similarity coefficient is between 96 % and 98% ., DUS needs to be
further combined with field test result. The appraisal standards
should be revised with the development of rice breeding and
DNA appraisal standards synchronously.

6. Put forward rational suggestions on the rice breeding strate-
gy in China

On the basis of analyzing the difference between UPOV
1978 Act and UPOV 1991 Act, combining with the current situ-
ations in rice breeding. the author put forward the rice breeding
strategy combined with long-term and short-term. In the short
term, China should actively introduce the foreign genetics re-
source, breed new varieties and apply for plant varieties right
and obtain a complete independent intellectual property rights as
soon as possible through some short-smooth-fast breeding meth-
ods including physical radiation, chemical mutation, backcross,
system breeding and so on. In the medium-long term, when we
introduce the foreign varieties, we should pay great attention to

the resource assessment and identification and application, the
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foreign germplasm resources should also be hybridized with the
local fine varieties at the same time to obtain a great deal of fine
varieties which are suitable for popularization in our country. At
last, our country should establish the early warning mechanismin
in PVP, and try to avoid the breeding methods such as transgen-
ic, system selection, continuous backcross, mutagenic breeding
way directly based on protected varieties in order to avoid in-
fringement disputes especially when cultivating export-oriented
varieties or after joining UPOV 1991 Act.

It is found that no other researchers have studied the rice
EDV system and identification standard systematically. This
study will fill the international gaps. And it will prepare for our
country to establish the EDV system, revise PVP regulations,
join in the UPOV 1991 Act, and also lay the preparation for the
establishment of other crops’ EDV system and identification
standard.

7. Put forward policy recommendations on the applications of
new plant varieties rights to the overseas

China must seize the initiative in the international seed mar-
ket to develop and build modern and powerful seed indus-
try. Supporting new plant varieties rights to apply in the overseas
has become the focus of our government in the strategic layout of
the international seed industry, but also become the inevitable
choice of seed enterprises to open up the international seed mar-
ket. Compared to the developed countries actively applying more
new plant varieties rights in the overseas, China just applied a
little of new plant varieties rights and most applications were
limited in the domestic. On the basis of the analysis of the cur-
rent situation and impact of new plants varieties of overseas ap-
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plicants, the author provides some policy recommendations such

as China should further improve the system of new plant varie-
ties protection and germplasm resources management, strength-
en the strategic layout of the new plant varieties protection, con-
struct new plant varieties rights warning system, support a
number of export—oriented enterprises, strengthen the interna-

tional intermediary services of the new plant varieties protection.

Key word: Rice; EDV; Genetic similarity; Genetic diversi-

ty; Fingerprint; New plant varieties protection; UPOV
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