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Foreword

Yunnan is the richest area in biodiversity, which is generally acknowledged at
home and abroad. The scientific workers of three generations from our laboratory have
used every conceivable stratagem and worked hard enough to study and exploit the re-
sources of actinomycetes for a cool 30 years. The workers have sweated away at their
work everywhere in Yunnan .'Their route on travel is as long as 25,000 km!

The paper Review on Study of Actinomycetes in Yunnan written by Professor Jiang
Chenglin is used as an article in lieu of a preface of the symposium. The paper briefly
introduces the protracted tortuous course along which our laboratory has specialized in
the study of actinomycetes, and the creative process and achievements based on which
the foundation of the ecological study of actinomycetes has been established. The sym-
posium is the summary conclusions of the past period. It includes 46 academic papers
published in some authoritative journals at home and 13 ones in some authoritative jour-
nals abroad since 1976. And 13 papers will be published in some authoritative journals
at home or abroad. The symposium contains 21 thesis reports, 29 papers on ecological
study of actinomycetes. and 8 papers on study of microorganism resources, and 9 ones
on study of the methodology. The National Funds for Natural Sciences, Yunnan Funds
for Applied Basic Study and relative all ~ level organizations have been conceming
about our study. The author sincerely acknowledges their concern and support .

Xu Lihua
February 8, 1998
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Review of Study on Actinomycetes in Yunnan

(an article used in lieu of a preface)

The first national academic conference on antibiotics was held by the Chinese Academy of Sei-
ences in Beijing in December of 1955. Sixteen papers on antibiotics were published in the Confer-
ence Journal, The authors were the biologists on actinomycetes and experts on antibiotics of the older
generation in our country, including Yan Xunchu, Cai Runsheng, Yi Xingyun, Wang Yue, Shen
Shanjiong, Wang You, Tong Cun and other scientists. The papers laid a main foundation for the bi-
ological study of antinomycetes and the exploitation of antibiotics.

Ten years later, Yunnan began its study on actinomycetes.

The isolation and identification of partial actinomycetes in soil were completed by Mr. Zhang
Chongsheng who studied the microflora in soil of Xishuangbanna region from 1961 — 1966. He was
from the Soil Laboratory, Kunming Botanical Institute, Chinese Academy of Sciences. This is the
earliest record on study of actinomycetes in Yunnan . His study on actinomycetes was suspended by
“the great cultural revolution” .

I was assigned to organize an antibiotics team to support agricultural production in March of
1970. Some actinomycetes were isolated from a special soil sample for the first time on March 24,
1970 (Sunday) . T was on the long and hard course of study on exploitation and utilization of actino-
mycetes. Sometimes, a few dozens of people attended the work. You couldn’t image how bad the
working conditions were! At that time I did not realize I would deal with actinomycetes — the mi-
croworld all my life. The main task during that period was to create preliminary study conditions, be
familiar with relative historical documents and data, and establish working foundation and so on.

The opening of the 3rd Plenary Session of the Eleventh Central Committee of the Communist
Party of China brought hope to science. At that time, Wu Zhengyi and Zhang Aoluo (leaders of
Kunming Botanical Institute) once told us: “If you want to devote yourselves to the cause of ex-
ploitation and utilization of microorganism resources in Yunnan, you should stay in your office for a
few years. We recommend you should devote a lot of time and energy to the classification of actino-
mycetes.” Yan Xunchu and Ruan Jisheng also recommended us to do the classification work to train
successors for the cause for the country. We studied and analyzed the study direction for over 2
years. The “Study on Classification of Actinomycetes” was finally determined as the objective of our
laboratory in July of 1978. The study of actinomycetes has firmly gone on a development road since
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then. 1970s was a hard and difficult period during which our foundation was established. I once
wrote a report “Proposal on Establishment of the Yunnan Institute of Microbiology” in 1979. The
proposal was signed by Zhang Chongsheng, Chen Yuanteng, Wan Xiangyi, Xu Kunyi, Jiang Dongfu
and Jiang Chenglin, and submitted to the Yunnan Provincial Committee of the Communist Party of
China. Then it also got agreement and support from Mr. Li Qiming (vice secretary of the commit-
tee). Wu Zhengyi, Qu Zhongxiang, Yang Guigong, Pan Qinghua, Duan Jinyu, Zhang Aoluo and
Liu Zhibing. Only half a year later(1980), Yunnan Provincial Government officially approved the
establishment of the Yunnan Institute of Microbiology. The institute attracted more than 50 experts
who were engaged in microbiology from Kunming Botanical Institute and Kunming Zoological Institute
of Chinese Academy of Sciences, Yunnan University . Therefore, the essential prerequisites of exploit-
ing the rich microorganism resources in Yunnan had been created. The leaders of Kunming Botanical
Institute donated all the experimental apparatuses and supplies as “dowry” (which had been used by
our laboratory) to the newly established institute , that saved two precious years for us. It took us only
a week for the moving of the articles, and then could be on normal operation. Ms Xu Lihua joined
the institute in March of 1980, who has began her long — term and successful career of studying acti-
nomycetes since then. She showed utter devotion to colleageus, shared weal and woe and vowed to
adhere to her chosen course. The backbone force of the laboratory was formed at that stage. The
study on actinomycetes began to enter a fruitful period.

With the help of the National Funds for Natural Sciences (NFNS) in 1980s, the experts of our
laboratory began their 25,000 km joumey, went through various areas of Yunnan province lo collect
more than 5,000 samples from different ecological environments. We successfully completed the
study on ecology of actinomycetes in soil, in lakes and in abnormal environments. More than 50 se-
rial papers were published in some authoritative journals at home and abroad. Almost every issue of
Microbiological Sinica published our papers from 1984 — 1986, which shows our research plays an
important role in the microbiology circle of our country.

1. Main achievements of our study on actinomycetes

(1) At least 29 genera of actinomycetes have been isolated in Yunnan, accounting for 50% of
the total genera of actinomycetes isolated in the world (excluding antino - bacteria and multisporous
bacteria) . It may be concluded that a lot more genera will be found with the improverment of the
isolation methods and further study. It is seen that actinomycetes in Yunnan is very rich and diversi-
fied.

(2) The microfloras of soil actinomycetes in Yunnan may be classified as the tropical microflo-
re, subtropical plateau microflora, northwestern Yunnan mountain microflora and snow — mountain
microflora. The former two microfloras are comparatively complicated and similar without noticeable
differences. The classification of the microflora is different from that of botanical floras.

(3) Based on a lot of experimental results, we have found that the genera of actinomycetes be-
come more and more monotonous in the order of virgin forests, secondary forests, waste land and dry
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land (cultivated land) because the original vegetation is destroyed day by day. The protection of vir-
gin forests is very important, which can be proved from the angle of diversity of microorganism. The
protection proposal and corresponding measures should be taken to protect original environments for
diversity of living things. These conclusions come from a lot of experiments.

(4) The more the soil is arid and barren, the less the number and varieties of actinomycetes
will be, and the higher the proportion of streptomycetes will be.

(5) From the angle of ecology, Streptomyes, Micromonospora, Actinomadura and Nocardia
can be seen everywhere, which account for over 70% of the total.

(6) Thermophilic actinomycetes widely distribute in soil. The upper limit o[ their distribution
is 3,500m above sea level in the subtropical areas of Yunnan, including mainly Strepmyces , Ther-
moactinomyces , Micromonospora and Actinomadura .

(7) The ecological system of aquatic actinomycetes in lakes is characterized by the fact that
micromonosporin is dominant, accounting for 39% - 89% . Streptomycetes rank the second. The
fact that quick decrease of actinomyces resulting from 20 days of drought in three lakes (including
Yilong lake) futher proves that the change of original ecological environments will cause serious re-
sults to the ecological system of microorganism which can not be recovered.

(8) Distributing in abnormal environments, unique actinomyces are important resources of mi-
croorganism. They have great potential of exploitation . However, We know the resources prelimiuarily
so far.

It may be said that the above achievements are the first batch of scientific results from the large

— scale and systematically ecological study on actinomycetes in our country so far, which are even
rare in the world. These results have established the foundation of the study on ecology of actino-
mycetes in our country.

As our special study topic, the isolation methods of actinomycetes has been a basic and key fac-
tor to exploit and study actinomycetes. We have spent a lot of energy on it and achieved some good
results. At present, our laboratory is one of the laboratories which have mastered the most advanced
isolation methods of actinomycetes in the world

At the same time, our laboratory has made great progress in the aspect of classification actino-
mycetes. The comparatively systematic chemical classification methods have been established and by
which more than 20 species have been found. The level of our study work synchronizes the level at
home and abroad.

2. The Laboratory Has Made the Latest Progress since 1990s

1) In the aspects of basic study and applied basic study
(1) In as early as 1987, 1 wrote some letters to my colleagues who worked in Beijing and
Shanghai to put forward a proposal that all of us should co — operate with each other to study and ex-
ploit the rich resources of actinomycetes in Yunnan . They agreed to my proposals completely. Each
institute proposed its specific projects and replied to me, and then I compiled a proposal based on
. 3 .



their projects. Mr. Ruan Jisheng consulted with the National Funds for Natural Sciences ( NFNS)
many times to discuss the proposal. After more than two years of waiting, the NFNS demonstrated
and approved the first major project on microbiology subject — “Feological Distribution of Actino-
mycetes and Exploitation of the Resources at Earlier stage in Yunnan” , because the study project was
very significant, the cooperative institutes had good background and a galaxy of talent and the re-
sources of actinomycetes were rich in Yunnan. This project was the first major one, and has been
the only major one so far in our country, which carry out so large — scale study and exploitation of
microorganism resources at the level of the province. The project is an important milestone to the
study of actimycetes in Yunnan. More than 60 colleagues had worked hard for 5 years to investigate
the resources of actinomycetes in Yunnan. They selected more than 10 antibiotics producing bacteria
which were of good prospects from over 20 million actinomycetes. The results established a firm
foundation for exploitation and utilization of the resources of actinomycetes in Yunnan and opened
wide study fields. Our study level was coincident with the interational one, and the achievements
(8AIB) of our team was accepted. Afterwards, the Yunnan Commission for Science and Technology
continued to support our study. That further consolidated and enhanced our direction of study on ac-
tive substancas of actinsnycetss, and our project concerned was taken in the plan of provincial key
projects.

(2) Before 1990s, though some Chinese scholars published several new genera of actino-
mycetes in Microorganism Sinica, they were not accepted abroad. Some scholars(who once worked
abroad) with their foreign colleagues published new genera of actinomycetes . During the implementa-
tion of the major project on actinomcetes supported by the NFNS, We published new genus of acti-
nomceetes — actino — double — spore mycin in an intemational authoritative journal — Int. J. System
Bacteriol in 1991, which had been accepted in the world. The new genus was shown in the Japanese
journal ” Graphicallndentification On Actinomycetes” in 1997. Some Chinese scholars also isolated
the genus from some soil samples in other areas of China, and confirmed the existence of the genus.
Some foreign scholars specially studied the isolation of the genus.

(3) We cooperated with some scholars from Taiwan to write the hook“classification of Actino-
mycetes” which was published in 1995( Yunnan University Press, Kunming) . The book was well ap-
praised by scholars at home and abroad. It is believed that the book is the latest special one on clas-
sification theory of actinomycetes, and it is an overall and systematical works. Shino (a senior
Japanese classifier) appraised the works highly, “This is the latest classification and unique
works.”

(4) The book “Resource Theory of Microorganism” was published at home in 1997( Science-
Press, Beijing). The book first systematically describes the basic principle, scope, methods and
prospects of the microorganism resource theory. It discusses the characteristics of microorganism re-
sources, strategy and tactics of exploitation and application, puts forward the necessity and specials
of protecting natural microorganism resoures, and corresponding measures to be taken . Mr. Zhengyi
(academician) fully indicates in the preface that the book is of importance and significance in the
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process of forming the resource theory of microorganism.

(5) Our laboratory is the first one to study the molecular ecology of actinomycetes. And our
project is ranked among the projects by the NFNS. At present, our laboratory s level in the correla-
tive fields is generally coincident with that of foreign correlative laboratories. The means and correla-
tive information systems such as the DNA molecular detection program for the studying of molecular
biology have been established. The study of molecular classification and ecology of actinomycetes has
been made. The six papers on molecular classification and ecology of actinomycetes are shown in the
symposium, and are to be published abroad. The papers show that our laboratory have achieved es-
sential results.

(6) Our laboratory has paid great attention to the studying methods. Our studying objectives
include the isolation methods of special actinomycetes, morphology, improvement of DNA prepara-
tion method, design of data classification programs, design and improvement of reconstruction pro-
grams of the phylogenetic tree. And some satisfactory results have been achieved.

(7) More than 80 papers have been written and published so far, some 20 papers abroad, and
some 40 at home. A prize was given by the Chinese Academy of Sciences, a prize by the State Edu-
cation Commission, and a prize for science & technology progress by Yunnan province.

2. Aspects of exploitation and application

(1) Tobacco will still be the important mainstay of economy in Yunnan province in future. And
potash fertilizer is one of the key factors which can raise the quality of tobacco leaves while potash
fertilizer is of shortage in our country. Development of potash fertilizer with microorganism is a nec-
essary tendency. With the help and support of the Mountainous Development Department of Yunnan
Commission for Sciences & Technology, our laboratory isolated many potash bacteria from some soil
samples in Yunnan, which can convert potash in soil. Based on the study of seed selection and cul-
tivation and ferment technology, some correlative agricultural scientific departments made compari-
sion tests in tobacco fields in several areas of Yunnen province for 3 years. The results show that the
increasing value is 67 - 440 RMB Yuan/mu. The average increasing value is 157 RMB Yuan/mu
(13%) . The method had been popularized in one million mu tobacco fields by the end of 1997.
Caculating by increasing value of I00RMB Yuan/mu, tobacco farmers increased 100,000,000 RMB
Yuan, saved 10,000, 000RMB Yuan of fertilizer cost, and the producers earned 500, 000-RMB
yuan (pure profit) . The total is 110,500,000 RMB yuan. And the ecological environment is also
improved. It is seen that the ratio of income to investment is very high in the project.

(2) Entrusted by the Kunming Commission for Science & Technology, and cooperating with
some institutions, our laboratory participated in developing succesufully a new microorganism phar-
maceutical medicine . Its scientific and technical contents are high, curative effect is good and eco-
nomic result is noticeable. The medicine has been sold on the market since 1998.

(3) “ Microorganism Wet Metallurgy "

As one of the key projects of the ninth five — year plan of province and our country, the project
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opens a new and high - value study field for our laboratory . The project is being performed according
to the plan.

As our study is deepened and our scientific achievements are accumulated, the international
exchanges of ours are expanding step by step. And our reputation is raising day by day. From 1993
to 1995, our laboratory successfully cooperated with Qinghua University( Taiwan) . Our cooperation
with some colleagues from Europe, USA and Japan has made some progress. Our laboratory began to
admit foreign doctors and postdoctors for advanced studies in 1993. Some members of the laboratory
were invited to join the American Microorganism Association, Newyork Academy of Sciences, Amer-
ican Science Improvement Association, Japan Actinomycetes Association, Japan Fungus Seeds Asso-
ciation and other academic organizations, and some were invited many times by some foreign insti-
tutes and organizations to become the Examiner and Supervisor of their doctors, and the Advisor of
IFS Foundation, Special Advisory Compiler of “Great Names in the World”, Organizer and Conven-
er Speaker of some large — scale intemational academic conferences, editor of some magazines, and
member of some national associations at home. The achievements of some members of our laboratory
are shown in some international dictionaries such as ” Great Names in the World” and ” Who s
Who in the World”. Some foreign magazines specially reported our laboratory. All these has further
enlarged the influence of our country’s microbiology study in the world, which has raised the inter-
national position of our country”s academic study.

It may be said that the Actinomycetes Laboratory of the Yunnan Institute of microbiology has
entered into its mature period, and become an important base of studying actinomycetes in our coun-
try. The structure of its research personnel is comparatively reasonable. The personnel are ambitious
and their successors are qualified. The laboratory also employs masters and doctors from time to time
to increase its fresh force. The scientific subjects are reasonably matched with each other. The
knowledge structure of the personnel can meet the requirements of performing the relative projects.
The modem research means and cooperation relations have been established. The information flows
quickly for us and our international contacts are very wide. _

The above achievements are attributed to our research personnel’s hard work, a down - to —
earth style of work, selfless philosophy of life, and good relations between colleagues. We often
work overtime and the time generally exceed 50% of our normal working hours. The professors of
our laboratory not only undertake the study projects, but also perform experimental tasks. They com-
pletely concentrate on real ability and learning and actual progress. They have worked hard for a few
dozen years, and remained indifferent whether granted favors or subjected to humiliation. How diffi-
cult it is! The late academician Mr. Yan Xunchu once appraised our work with the sentence " Con-
stant effort yields sure success!” This is the words from the bottom of his heart! Scientific study is
an art. Idea is the most important factor. The study practice of these years shows that our idea is
generally correct in the selection of projects. We have reasonably dealed with near and distant rela-
tions, relations among various subjects, and relation between basic study and exploitation. No major
mistake has occurred to us so far. We should never forget that the national funds, the provincial
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