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PREFACE

It is in my college junior year in 1957 that I developed an interest on scientific researches
from the time when 1 had a field practice for three months in a local government-owned
farm. During that time, I participated in the work as a technical assistant, and met an
important problem, rice blast. In a very large area, almost all varieties of rice suffered from
this disease though there were strict seed-sterilization and several sprays of fungicides during
rice growth. T noticed, however, that there were some rice plants free of disease as these
plants were almost grown on some patches with higher soil level due to uneven plow, or that
received less fertilizer growing relatively poor (light green, and straight leave). These
phenomenons indicated that it might be possible to control rice blast by applying a good
management of water and fertilizer usage during rice growth in a field. Meanwhile I had to
question what I had learned about the control of rice blast, which was described in some
textbooks. I wondered if there was scientific standing and real practical application in terms
of the strategies: “To eliminate pathogen sources as a prerequisite, to use resistant varieties
as a basis, to have good farming practice as a foundation, and to spray chemicals as a
supplement. "It was apparent that rice blast pathogen was easy to go over winter, spread fast
and the disease normally occurred in a large scale of fields. Therefore, it was impossible to
control this disease completely. Of course, the most effective and economic way is to use
resistant varieties for disease control. However, there were then not many varieties
available, and even fewer varieties with resistant and high yield, of which the majority was
easily affected by climate, soil condition, and water and fertilizer management. In terms of
farming practice, it covered so many factors that it was hard to find which factor was more
useful. In terms of chemical control, it had a lot more problems, such as the chemicals
Ceresan (Ethylmercuric chloride, EMC) and Agrosan (Phenylmer-curicacetate, PMA) that
are organic compound of mercury. Not only were they very toxic, but also were there little
effect for preventing rice heads from infection due to raining season in the south. Upon these
problems. and in combined farmer’s experience with my knowledge, 1 wrote a paper
“Opinions on current problems of rice blast”i. e. later “The immune to rice blast”. In which.
I proposed, “It was main approach to control rice blast by using good cultivation
management. " This paper was later published in the nationwide-adapted textbook (National
Agriculture Press, 1961). In 1960—1970’s, I had twice opportunities to work in countryside

for three years each. By applying “the immune from field practice” theory, we were very
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successful in control of this disease, i. e. not only did it reduce pesticide usage and labor
costs, but also did it guaranty a great harvest. Especially in 1971, rice blast caused severe
losses in the whole Sanmin city, Fujian. China, except the village where I lived because the
application of my theory. We had a historical high yield harvest with a little usage of
fungicides, and got rid of the nickname of “rice blast village"”. and caught farmers’ attention
in several neighbor counties.

In the 1950 — 60’s, another key problem was wheat rust. During 1950 — 1965, the
disease had been epidemic for 5 times, especially, in 1958, it caused 40% — 50% yield
reduction, and some even up to 100%. Therefore, I participated in the research, working on
field investigation and screening for resistant varieties. There was a popular hypothesis that
wheat rust fungi did not go through summer in Fujian, and winter in Northeast (Spring
wheat), but survived along the coast of Fujian during winter. During March to April. the
pathogen source then spread from Northern Fujian to Jiangxi province then further north to
Zhejiang province, Huainan, Huaibei. Jiaodong, and finally reach to wheat growth region in
Northeast of China. Therefore if we could find out where the pathogen survived during the
winter in Fujian, and eradicate the resource for its surviving. we would be able 1o solve the
wheat rust problems. After field investigations in 1959 — 1960 and 1963 — 1966, we found
that the disease did not occur first in the so-called no winter county Shaoan. and in almost no
winter cities, Zhangzhou, and Qunzhou, but in the Central Putian city near Fuzhou. The
main reason was that there was early growing cultivar called as *August Wheat”, and initial
disease center appeared in the end of October to early November, and the pathogen spread
out in December. In the region to the South of Putian, though it was warm with high
humidity favored by the pathogen, the pathogen didn’t have host plants because of late
sowing of wheat. Therefore, I proposed that it is essential to cut off the pathogen winter
source by stopping growth of “August Wheat”, and which was carried out with official
support. Since 1967, the wheat rust has not been epidemic for more than 30 years. and
caused little yield loss in Fujian, especially in recent 10 years.

In the 1960—1970’s, rice virus disease were widely spread in the south China, causing
severe losses of rice production. To control these diseases, we organized a workshop
research on rice dwarf in eastern China, and nation-wide collaboration research on rice virus
diseases. With official support and the guidance of pioneer plant pathologists. we
coordinated our efforts, and achieved our primary goals.

I began my research on rice virus diseases in 1972. 1 actively participated annual
conference of nation-wide collaboration research on rice virus diseases in 1972 —1979. Each
meeting, I benefited a lot from many pioneers, including their encouragement, support and
instructions for my career goals. Since 1973, our research group has systemically conducted
investigation and researches on rice virus diseases, which covered 22 provinces of rice

growing area in China., and 63 counties in Fujian province. Qur results are as following:
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1. Being conducted research on identification and biological characterization of rice
viruses, we identified 10 kinds of rice viruses in China. one of them, Rice bunchy stunt virus
(RBSV) was a new virus in the world. and Rice ragged stunt virus (RRSV) and Rice tungro
spherical virus (RTSV) were new records in China. and leafhopper (Nephotetiix virescens)
was a new vector for Rice druwf virus (RDV).

2. Found out the distribution of the above-mentioned 10 kinds of viruses and their
epidemic characteristics of some important viruses, in addition, established monitoring
systems for 40 — 50 days, and 90— 100 days, respectively, before the occurrence of these
virus diseases, which greatly assisted the integrated management of these virus diseases, and
was adopted by Agriculture Ministry for the usage of all county forecasting centers.

3. Set up a practical monitoring protocol that emphasizes on resistance, escape,
eradication. and control- “Four word rules” in combined with disease forecasting. Just on
screening for resistance, we identified 25 virus-resistant or insect-resistant varieties.

All these results, especially our systemic research on the pathology of rice viruses. and
the new discoveries of RBSV and a new vector of RDV, caught an attention of colleagues in
the world. T was invited to attend international conferences for keynote speaking for three
times . two of which T was appointed as a chair of the meetings. Our papers were cited by
ICTV and VIDE databases, and several virology and plant pathology journals, and some
other professional Journals or textbooks. We. therefore, were granted several scientific
awards. It was also so important that our results generated a great social impact and
cconomic benefits.

4. In recent years, we focus on molecular biology of Rice stripe virus (RSV), Rice
grassy stunt virus (RGSV) and RDV. We sequenced major parts of RSV and RGSV
genomes. and conducted extensive research on gene expression, regulation and function of
CP and SP genes of these viruses, and extensive research on the molecular evolution of RSV,
the interactions between virus and host, and between virus and vector. We also generated
RDV, RGSV and RSV transgenic rice plants; some of them were resistant. and stable in
subsequent gencrations.

5. Our research achievements strengthened our authorization for Ph. D candidates and
postdoctoral training. and a group of students graduated with advanced degree.

Twenty-first century will be the century of fastest growing ever for science and
technology, and of better adaptation between human and nature environments, Therg will
appear all different kinds of problems in the coming agricultural and economic processes.
One has to continue his or her efforts to learn, to explore and to research so that he or she
will meet new challenges.

Papers collected in this book reflect our researches on rice virus diseases and their
molecular biology in the last 30 years. The publication was for the invitation of our

university in celebration of her 65 years anniversary.
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In the past decades. my research and teaching always benefited from official suUpport .
pioneer’s guidance. and encouragement and help of colleagues.
I am indebted to Jiang Yuanlin. deputy editor of Journal of Fujian Agriculture and

Forestry University. and his group for their critical review and editing works.

Lianhui Xie

September 1., 2001
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