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2,516 papers published 

in SCI/EI journals, 23 

papers published in top 

international academic 

journals

114 science and technology 

achievements, 7 national 

awards and 29 provincial 

first-class awards

34 subsidiary 

institutes

1 graduate school 

1 publishing house

9 co-hosted institutes

7,026 employees, 

including 1,578 

managerial personnel, 

5,911 researchers, 

983 technicians and 

logistics workers

121 Memoranda of Understanding or 

agreements signed and 23 new joint 

international cooperation platforms 

established, 438 applications submitted 

for international cooperation projects, with 

174 approved; 20 training sessions for 

overseas technicians held

13 academicians of the Chinese 

Academy of Sciences and the 

Chinese Academy of Engineering
10 administrative 

departments

1,797 supervisors, 

including 556 supervisors 

for Doctoral Programs, 

508 teachers and 5,119 

post graduate students

673 new patents, 78 new 

plant varieties, 8 Prizes for 

Excellence in the 

WIPO-SIPO Awards for 

Outstanding Chinese 

Patented Inventions and 

Industrial Designs

Message from the President
The year 2017 is historic for Chinese Academy of Agricultural Sciences (CAAS) to mark the 60th 
anniversary of founding. Building on its past glorious achievements, CAAS has been entrusted 
new missions and embraced new aspirations, as President Xi Jinping, also General Secretary 
of Central Committee of the Communist Party of China, sent a congratulatory letter, urging 
CAAS to speed up building world-leading disciplines and scientific institutes and push forward 
overall leapfrog development in China' s agricultural science. CAAS should follow the latest 
trends of international agricultural science, meet the country' s strategic demands and cater 
to the development of modern agriculture in China, Xi said in his letter. Inspired by the spirit of 
Xi' s letter and the 19th National Congress of the Communist Party of China CAAS has gained 
new momentums and seen remarkable progress in the scientific research, transferring, alliance 
building, domestic and international cooperation, capacity building, and infrastructure improvement, further displaying 
its overall strength and international influence as the only national-level agricultural research institute in China. 

In 2017, CAAS launched 2,222 scientific projects at different levels, with the total contract funding reaching 2.06 billion 
yuan ($322 million). Regards to the number of National Key Research and Development Program launched in 2017, 
CAAS owned 22.8 percent of the total. As the leading research institution, CAAS was granted seven national science 
and technology achievement awards, accounting for 23.3 percent of the total number of awards in agricultural sector. 
Researchers at CAAS published 23 papers in top international academic journals, up 23.1 percent year-on-year. 

Meanwhile, the National Agricultural Science and Technology Innovation Alliance has designated 20 model specialized 
alliances and carried out 12 integrated research and demonstration projects on green development technologies, which 
significantly increased the revenue generated from transferring research results. A raft of key projects, including national 
crops gene bank, have witnessed sound development. The high-level State Biosafety Laboratory of Animal Disease 
Prevention and Control has passed the examination of authorities. Through its cooperation with the local governments, 
CAAS has set up Chengdu National Agricultural Science & Technology Innovation Center, in Sichuan province, and 
a Western Agricultural Research Center in the Changji Hui Autonomous Prefecture in the Xinjiang Uygur autonomous 
region. Moreover, CAAS organized a number of high-level international conferences, including the Summit on Agricultural 
S&T Development that was attended by representatives from many countries involved in the Belt and Road Initiative. It 
has also built 23 new international joint laboratories and improved the infrastructure of 16 existing ones. The academy has 
actively launched and promoted a CAAS-led international mega program plan, and constructed a global S&T innovation 
system, which has further strengthened CAAS'  leading role in international agricultural research cooperation.

Lastly, I would like to take this opportunity to express my sincere gratitude and best wishes to friends from all sectors of 
society and to our overseas peers, who have long been helpful and supportive of CAAS'  growth. Let' s walk hand in hand on 
the path of discovery and explore the frontiers of agricultural research so we can help satisfy people' s demands for better 
lives and environment, both today and in the future.

President of CAAS
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April

•  The Institute of Crop Sciences of CAAS 
made breakthroughs in the research on 
the mechanism that regulates the width 
and weight of rice grains. Researchers 
from the institute found a new mecha-
nism through which GW5, a major QTL 
associated with the width and weight of 
rice grains, acts in the brassionsteroid 
signaling pathway to regulate grain fill-
ing, and published the findings in the 
online edition of Nature Plants.

•  The Harbin Veterinary Research Insti-
tute of CAAS identified an HIV-restrict-
ing innate immunity mechanism and 
published the findings in the online edi-
tion of Journal of Virology.

•  The 2017 China Agricultural Outlook Con-
ference, held by the CAAS Agricultural In-
formation Institute, opened in Beijing. The 
China Agricultural Outlook (2017-2026) 
Report was released at the conference.

May June

•  Prof. Chen Mengshan, Secretary of the 
Leading Party Group of CAAS, met with 
a delegation headed by Charles Koffi 
Diby, President of Cote d' Ivoire' s Eco-
nomic and Social Council, and they held 
discussions on strengthening bilateral 
agricultural science cooperation.

•  Prof. Wu Kongming, CAAS Vice-Presi-
dent, participated in the third EU-China 
Innovation Cooperation Dialogue in 
Brussels, Belgium, as a member of the 
Chinese Ministry of Science and Tech-
nology' s delegation to the event.

•  An international symposium on sustain-
able food security and nutrition in the 
context of agricultural transformation 
and urbanization, held by CAAS and the 
Committee on World Food Security of 
the Food and Agriculture Organization 
of the United Nations, opened in Beijing.

January
•  The CAAS 2017 Annual Congress was 

held in Beijing. Zhang Taolin, Vice-Min-
ister of Agriculture, attended the meet-
ing. Prof. Tang Huajun, CAAS President, 
delivered a work report at the meeting.

•  The Shenzhen Agricultural Genomes 
Institute and the Institute of Vegetables 
and Flowers of CAAS made break-
throughs in research on the flavor 
changes of tomatoes and published a 
paper on the issue as a cover story in 
Science.

•  The second plenary meeting of the 
CAAS Agricultural Science and Tech-
nology Training Steering Committee 
was held. The meeting summed up its 
training work performance in 2016 and 
arranged key training tasks in 2017. 
Prof. Wang Hanzhong, CAAS Vice-Pres-
ident attended the meeting.

February
•  The Institute of Plant Protection of 

CAAS found a new mechanism underly-
ing CaM (calmodulin-like protein)-medi-
ated post-transcription gene silencing 
suppression. The findings were pub-
lished online in PLoS Pathogens.

•  CAAS released its development plan for 
scientific and technological innovation 
projects during the 13th Five-Year Plan 
period (2016-20), which is expected to 
speed up the building of world-leading 
agricultural scientific institutes, boost 
the role of science and technology in 
contributing to agricultural industrial 
development and support the modern-
ization of agriculture in China.

•  Prof. Chen Mengshan, Secretary of the 
Leading Party Group of CAAS, and Prof. 
Wu Kongming, CAAS Vice-President, 
met with a delegation headed by Veron-
ica Nataniel Macamo, speaker of Parlia-
ment of the Republic of Mozambique. 

March
•  The Feed Research Institute of CAAS suc-

cessfully developed an antimicrobial and 
anti-endotoxin dual-function peptide, a 
new substitute for antibiotics, and pub-
lished the findings in Scientific Reports.

•  Prof. Chen Mengshan, Secretary of 
the Leading Party Group of CAAS, at-
tended an agricultural poverty relief 
work conference for regions surround-
ing Beijing and Tianjin, which was held 
by the Ministry of Agriculture in Fuping 
county, Hebei province. Chen also pre-
sided over a poverty relief coordination 
conference on CAAS assistance to 
Fuping. Prof. Wang Hanzhong, CAAS 
Vice-President, signed an agree-
ment on poverty relief assistance 
with the Fuping county government.

Key Events 
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October

•  Prof. Tang Huajun, CAAS President, 
attended the 19th National Congress 
of the Communist Party of China as 
a deputy and participated in the fifth 
group interview held at the press center, 
together with four other deputies, like 
He Zhonghu and Wei Lingling.

•  CAAS held a symposium on the opera-
tion and management of the national 
key laboratories. CAAS researchers 
were urged to follow the latest trends 
of scientific development, cater to the 
country' s strategic demands, tackle 
major scientific issues and research ori-
entations and seek to make high-level 
achievements and improve the quality 
of its laboratories.

November

•  The Institute of Special Animal and 
Plant Sciences of CAAS first decoded 
the whole genome sequence for ani-
mals of the deer family and published 
the findings in the online edition of Gi-
gaScience.

•  Prof. Mei Xurong, CAAS Vice-President, 
met with a delegation headed by Michel 
Eddi, president of the French Agricul-
tural Research Centre for International 
Development.

•  Jia Guangdong, head of CAAS'  Person-
nel Department, led a delegation to 
visit the Crop Research Institute in the 
Czech Republic, the Food and Agricul-
ture Organization of the United Nations, 
CABI and University of Reading in the 
United Kingdom.

December

•  The Sino-German Workshop on Food and 
Nutrition was held at CAAS. Development 
strategies of the country' s food and nutri-
tion industries were discussed at the event.

•  Prof. Tang Huajun, CAAS President, led 
a delegation to visit agricultural scientific 
research and educational institutions 
and international agricultural research 
organizations in New Zealand, Australia 
and Indonesia. A total of seven memo-
randa of understanding were signed dur-
ing the visit.

•  The seventh meeting of the China-EU 
Food, Agriculture and Biotechnology 
(FAB) Task Force was held by CAAS and 
its Shenzhen Agricultural Genomes In-
stitute in Shenzhen, Guangdong prov-
ince. Such issues as a work plan for the 
China-EU joint funding mechanism for 
research and innovation cooperation 
were discussed at the meeting.

July
•  Prof. Li Jinxiang, CAAS Vice-President, 

led a delegation on a visit to CAB Inter-
national (CABI), Institut National de la 
Recherche Agronomique and the Con-
sultative Group for International Agri-
cultural Research.

•  Prof. Wu Kongming, CAAS Vice-Pres-
ident, visited to Uzbekistan and Ka-
zakhstan, as a member of the delega-
tion of the Ministry of Agriculture of the 
People' s Republic of China. Consensus 
was reached on cooperation in a vari-
ety of areas, including cotton produc-
tion, animal hygiene, the storage and 
processing of agricultural products, 
further processing of silk products, and 
fertilizer production.

•  Prof. Wang Hanzhong, CAAS Vice-Pres-
ident, led a delegation to visit agricul-
tural scientific and educational institu-
tions in Bulgaria, Czech Republic and 
Germany, with preliminary intentions 
of building joint laboratories or research 
centers. The first Sino-Bulgaria agricul-
tural science and technology sympo-
sium was held during the visiting.

August
•  A seminar on the ª going globalº  strategy of 

Chinese agricultural science and technol-
ogy was held by CAAS in Beijing. A number 
of issues, including the information service 
platform, expansion of a talent pool featur-
ing internationalized agricultural scientific 
researchers, and innovation of the mecha-
nisms and systems that facilitate implemen-
tation of the strategy, were intensively dis-
cussed at the seminar.

•  The Biotechnology Research Institute of 
CAAS, made important progress in the re-
search on using light to regulate the phos-
phate starvation response of plants and 
published the findings in The Plant Cell.

•  A work conference on the management of 
CAAS'  experimental bases was held. The 
conference summed up the achievements 
that the bases had made in such aspects 
as promoting agricultural scientific innova-
tion, training scientific research personnel, 
accelerating technology transformation 
and serving local agricultural development.   
Problems and shortcomings were also iden-
tified and future development approaches 
explored.

September
•  Prof. Wan Jianmin, CAAS Vice-President, 

attended the second China-Norway Joint 
Committee on Science and Technology and 
a China-Norway seminar on the influence of 
climate change on agriculture in polar region 
and innovative agricultural cooperation. A 
memorandum of understanding on agricul-
tural scientific cooperation between CAAS 
and Norwegian Institute of Bioeconomy Re-
search was signed during the events.

•  Prof. Wu Kongming, CAAS Vice-President, 
attended a symposium for central, eastern 
Europe and central Asia, held by Internation-
al Plant Protection Convention and the UN 
Food and Agriculture Organization in Tbilisi, 
Georgia. He also visited the the Ministry of 
Agriculture of Georgia and the Georgian 
Academy of Agricultural Sciences.

•  Prof. Chen Mengshan, Secretary of the 
Leading Party Group of CAAS, visited sci-
entific research institutions in Canada, 
Chile and Columbia and signed cooperation 
memoranda of understanding with these 
countries.

Introduction



Wang Hanzhong, who has long been engaged in the research on 
genetic breeding of rapeseed, is in charge of more than 20 national 
key research projects or subjects, including the high-yield rape-
seed project supported by the National Basic Research Program 
of China (973 Program). He has published a total of 123 papers in 
top international journals including Nature Genet, PNAS and Plant 
J, with the number of citations totaling 4,673, and the citations for 
the most-cited paper reaching 1,023. Wang was granted one inven-
tion patent in Europe and 15 invention patents in China as well as an 
excellence prize of the WIPO-SIPO Award for Chinese Outstanding 
Patented Invention and Industrial Design. Wang also won a second 
prize of the National Award for Technology Invention, a second prize 
of the National Science and Technology Progress Award and seven 
provincial or ministerial science and technology awards as the first 
accomplisher of the projects. He has developed 17 new double-low 
rape varieties as the first accomplisher, of which the total planting 
area has reached 6.67 million hectares.

Wang is also the chief scientist for the National Rapeseed Industrial 
Technological System, head of the oil plants experts team for the Min-
istry of Agriculture and Rural Affairs, a member of the ministry' s sci-
entific and technological committee, a member of the National Crop 
Germplasm Resources Committee and a council member for the 
International Consultative Group of Research on Rapeseed. He was 
also listed among the national outstanding professional and technical 
personnel, named a role model for engaging in the country' s key sci-
entific projects during the China' s Ninth Five-Year Plan (1996-2000) 
period and received an outstanding youth award for technical transfer 
from the China Association for Science and Technology. He receives a 
special government allowance from the State Council. 

In 2017, Wang Hanzhong was elected an academician of the Chinese 
Academy of Engineering.

Chen Hualan, who is engaged in basic research on the avian influ-
enza virus and the research and development of vaccines, has made 
a number of important findings, which have improved cognition of 
the virus and provided the scientific basis for prevention and control 
measures for the disease and technical research and development of 
remedies. Chen won a second prize of the National Natural Science 
Award in 2013, and a second prize (first accomplisher) of the National 
Award for Technology Invention in 2007 as the first accomplisher. She 
also won the first prize of the National Science and Technology Prog-
ress Award in 2005 as the second accomplisher. She was also listed 
among the national outstanding professional and technical personnel 
in 1997 when the award was launched; and granted the China Award 
for Excellence in Agriculture in 2007 when the award was set up. She 
has also received the Ho Leung Ho Lee Science and Technology In-
novation Award, the L' Oréal-UNESCO For Women in Science award, 
the Science and Technology Award for Chinese Youth and the Qiushi 
award for innovative youth. 

In 2017, Chen Hualan was elected an academician of the Chinese 
Academy of Sciences.

New Academicians

4

Wang Hanzhong 
Professor, 

Vice-President of CAAS

Chen Hualan
Professor, 

Harbin Veterinary Research 
Institute of CAAS

CAAS | ANNUAL REPORT 2017



Honors and Awards

5

Breeding and application of new 
potato varieties with early maturity, 
good quality and high-resistance, 
a program headed by Jin Liping, a 
researcher at the CAAS Institute of 
Vegetables and Flowers 

Key technology and system integra-
tion of LED intelligent plant factory 
with high luminous efficiency and 
low energy consumption, a pro-
gram headed by Yang Qichang, a 
researcher at the CAAS Institute of 
Environment and Sustainable De-
velopment in Agriculture

Establishment and application of a 
technical system that monitors non-
point source pollution from national 
farmland, a program headed by Ren 
Tianzhi, a researcher at the CAAS 
Institute of Agricultural Resources 
and Regional Planning

Breeding and application of aflatox-
in-resistant peanut cultivars with 
improved quality and high-yield, a 
program headed by Liao Boshou, 
a researcher at the CAAS Oil Crops 
Research Institute

Mushroom Germplasm Identifica-
tion and Evaluation Techniques and 
Breeding of Widely Adaptive Culti-
vars, a program headed by Zhang 
Jinxia, a researcher at the CAAS 
Institute of Agricultural Resources 
and Regional Planning

2017 National Science and 
Technology Progress Awards (Second Prize)

2017 National Technology 
Invention Awards (Second Prize)

Technologies on high-quality bee product safety 
production processing and quality control, a pro-
gram headed by Wu Liming, a researcher at the 
CAAS Institute of Apicultural Research

Conservation and innovative utiliza-
tion of wild rice germplasm resourc-
es in China, a program headed by 
Yang Qingwen, a researcher at the 
CAAS Institute of Crop Sciences

Introduction
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Winners of the National Science Fund for Outstanding Young Scholars

Key innovative team in the Innovators 
Promotion Program initiated by 

the Ministry of Science and Technology

A research team on healthy breeding, innova-
tive preparation and application of new en-

zyme, led by Yao Bin, a researcher at the CAAS 
Feed Research Institute

Tong Hongning, a researcher 
at the CAAS Institute of Crop 

Sciences

Cheng Feng, an associate re-
searcher at the CAAS Institute 

of Vegetables and Flowers

Winner of the National Science 
Fund for Distinguished 

Young Scholars

Wang Guirong, a researcher at the 
CAAS Institute of Plant Protection

Honors and Awards

CAAS | ANNUAL REPORT 2017
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Scientists listed in the National Hundred, Thousand and Ten Thousand Talents Program 
and named a National Young and Middle-aged Expert with Outstanding Contribution

Li Xinhai, 
a researcher at the CAAS 
Institute of Crop Sciences

Wang Guirong, 
a researcher at the CAAS 

Institute of Plant Protection

Zhao Guiping, 
a researcher at the CAAS 

Institute of Animal Sciences

Zhang Chunyi, 
a researcher at the CAAS 
Biotechnology Research 

Institute

Cao Weidong, a researcher 
at the CAAS Institute of 

Agricultural Resources and 
Regional Planning

Yan Gentu, a researcher 
at the CAAS Institute of 
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Leading Young and Middle-aged Scientists in Science and Technology Innovation 

in the Innovators Talent Promotion Program

Zhang Ruifu, 
a researcher at the CAAS 

Institute of Agricultural 
Resources and 

Regional Planning

Li Chengjun, 
a researcher at the CAAS 

Harbin Veterinary 
Research Institute

Zhang Chunhui, 
a researcher at the CAAS Institute of 

Food Science and Technology

Guo Huichen, 
a researcher at the CAAS 

Lanzhou Veterinary 
Research Institute

Li Wenxue, 
a researcher at the CAAS 
Institute of Crop Sciences

Gao Li, 
a researcher at the CAAS 

Institute of Plant Protection

Wu Liming, 
a researcher at the CAAS 

Institute of Apicultural 
Research

L u o  H u i y i n g ,  a  r e s e a r c h e r  a t  t h e  C A A S  F e e d  R e s e a r c h  I n s t i t u t eH o n o r s  a n d  A w a r d s CAAS
 |
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Leading Young and Middle-aged Scientists in Science and Technology Innovation 

in the Innovators Talent Promotion Program 

Cheng Guofeng, 
a researcher 
at the CAAS 
Shanghai Veterinary 
Research Institute

Li Shaokun, 
a researcher at the 
CAAS Institute of 
Crop Sciences

Li Shengben, 
a researcher at the 
CAAS Shenzhen 
Agricultural 
Genomics Institute

He Zhonghu, 
a researcher at the 
CAAS Institute of 
Crop Sciences

First National Award for Excellence in Innovation (Medal winners)

First National Award for Excellence in Innovation (Certificate winners)

Honors and Awards

Hou Shuisheng, 
a researcher at the 
CAAS Institute of 
Animal Sciences

Yan Gentu, 
a researcher at the 
CAAS Institute of 
Cotton Research

Introduction



Developing important cultivars to support food security: CAAS has conducted large-scale investigations, col-
lections and innovative applications of crop germplasm resources, and has 480,000 accessions in long-term stor-
age, which ranks second in the world in terms of quantity. CAAS has developed 360 new varieties of rice, wheat and 
corn that exhibit the desirable characteristics of high yields, good quality, multi-resistance, and wide adaptability, 
and the total sown area for the varieties is 160 million hectares. CAAS has researched and developed comprehen-
sive prevention and control technology against the main plant diseases and insect pests, realizing the matching of 
good seeds with good methods, and has made important contributions to the improvement of the average output 
of main food crops from 1,662 kilograms per hectare in 1957 to 6,058.5 kilograms per hectare in 2017.  

CAAS'  60th Anniversary: 
Progress and Influence

 The exploitation and application of 
ID-type rice male sterile cytoplasm won 
first prize in the 2005 National Prizes for 

Progress in Science and Technology 

 The construction and application of the 
comprehensive treatment technology 
system of the source base for Chinese 
wheat rust won first prize in the 2012 

National Prizes for Progress in Science 
and Technology

 Dwarf male sterile wheat and 
the creation of its highly efficient 

breeding method won first prize in 
the 2010 National Prizes for Prog-

ress in Science and Technology

10

Established in 1957, CAAS has made a glorious journey of 60 years with the development of China' s science and 
technology cause. Under the guidance and care of the Central Committee of the Communist Party of China and 
the State Council, CAAS has always borne in mind its mission as a national team for agricultural sciences, as-
sumed its duty of serving agriculture, rural areas and farmers, and constantly improved its science and tech-
nology innovation ability and comprehensive strength, leading the progress of national agricultural science and 
technology. Through the unremitting efforts of generations of researchers, CAAS has accumulated deep cultural 
deposits and developed into a national comprehensive agricultural scientific research institute with important 
international influence. 

Over the past 60 years, CAAS has made 6,131 science and technology achievements, 310 science and technology 
achievements that have been recognized with national awards, 16.2 percent of the total national awards in the 
agricultural field, with one outstanding national award, and 19 first prize national science and technology awards, 
24 percent of the total national first prize awards in the agricultural sector. 

CAAS | ANNUAL REPORT 2017



Accelerating transferring of its research findings to sup-
port the supply of agricultural products: CAAS, through 
importing and improving Simmental Cattle, has popularized 
8 million cattle of that breed over the year, with the breed ac-
counting for 52 percent of the national market. The Datong Yak 
can be found in 75 percent of the yak-producing areas in China. 
CAAS has researched and produced insect-resistant cotton 
with proprietary intellectual property, which has put an end to 
the foreign monopoly, and developed more than 200 varieties 
of new transgenosis insect resistance cotton with high yields, 
early maturing and multi-resistance features, which are sown 
in a total area of 40 million hectares, accounting for more than 
97 percent of the total area planted with insect-resistant cot-
ton in the country. 

Breeding of cabbage self-
incompatible inbred-lines 

and seven derived varieties 
won first prize in the 1985 

National Awards for Techno-
logical Invention

 Efficient and value-added 
techniques for breeding 

sika deer and red deer won 
second prize in the 2004 

National Prize for Progress in 
Science and Technology

 Construction and applica-
tion of a virus-free, three-

level reproducing system for 
quality oranges won second 

prize in the 2012 National 
Prizes for Progress in Sci-

ence and Technology

New breeds of of Datong Yak and their breeding 
technology won second prize in the 2007 National Prizes for 

Progress in Science and Technology

Developing characteristic industries to increase farmers' incomes: CAAS has cultivated more than 390 new varieties 
of vegetables, fruits and special economic husbandry plants, among which the annual sown area of kale has reached 1 mil-
lion hectares, accounting for 60 percent of the total kale planted area in China. Through organizing the demonstration and 
integration of green technologies that help to enhance agricultural efficiency and output, precise poverty alleviation using 
science and technology, and providing science and technology assistance to the Tibetan and Xinjiang Uygur autonomous 
regions, CAAS has cultivated a series of local characteristic industries, effectively boosting the country' s total vegetables 
output from 340 million tons in 1997 to 790 million tons in 2017, which helped to increase farmers'  incomes.

Preventing and controlling major animal epidemics, safeguarding public hygiene and safety: CAAS has analyzed the 
pathogenesis of major animal epidemics, created and produced safe and efficient vaccines to treat bird flu, foot-and-mouth 
disease, equine infectious anemia and blue-eared pig disease, and has industrialized the production of vaccines for these 
diseases. Among these, the bird flu vaccine developed by CAAS has more than 95 percent of the domestic market, and has 
been introduced to and applied in Southeast Asian countries including Vietnam and Indonesia. The foot-and-mouth vaccine 
developed by CAAS has been widely used in areas affected by the disease in China. CAAS'  vaccines have helped to eliminate 
cattle plague and cattle pleuropneumonia, and effectively control the epidemic zoonosis of bird flu and foot-and-mouth 
disease, effectively safeguarding national public hygiene and safety. 

11

Introduction



12

Strengthening original research and innovation to make breakthroughs in science and technology: CAAS utilized 
the new generation sequencing techniques to finish genomic sequencing and frame diagram construction of wheat (D ge-
nome), rape plant, cotton, cucumber, potato, tomato, Chinese cabbage and kale; analyzed the genetic control network 
and mechanism for the characteristics of some agricultural animals and plants, and cloned more than 30 key genes for 
important characteristics related to output, quality and disease resistance. CAAS has published more than 20 papers in 
top international academic journals, such as Science and Nature. Ten CAAS experts were listed as the most quoted Chinese 
scholars in 2016 by Thomson Reuters.  

 Serial inactivated vaccine for foot-and-mouth disease won second 
prize in the 1999 National Awards for Technological Invention, and 
the second prize in the 1987 and 2016 National Prizes for Progress 

in Science and Technology

Equine Infectious Anemia Live Attenuated Vaccine won the first 
prize of the 1983 National Award for Technological Invention

Signaling pathway of strigolactone in the adjustment and control 
of the tillering and plant type of rice was evaluated as one of the 

top 10 progresses in science and technology in China in 2014

Bt insect-resistant cotton risk assess-
ment mechanism studies was selected 

as one of the top 10 news on science 
and technology progress in 2008

CAAS | ANNUAL REPORT 2017
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Prompting the ª going globalº  of agricultural science and technology to increase China' s international influence: 
CAAS has actively taken part in the country' s Belt and Road Initiative and exported more than 60 kinds of technologies and 
products to over 150 countries in Asia, Africa, the Americas and Europe. The academy has developed 64 varieties of green 
super rice for African and Asian countries, which have been sown in an area of more than 2 million hectares. The new variet-
ies of China Cotton, have been widely planted in Central Asian countries, increasing the per unit area yield by 60 percent. 
CAAS'  highly pathogenic avian influenza vaccine has been widely used in Egypt and Southeast Asian countries, and the 
total exports have hit more than 570 million doses, contributing to global food security and the sustainable development of 
agriculture. 

Making breakthroughs in key technology to promote 
sustainable development: Through its R&D efforts, 
CAAS has developed and applied new technology to im-
prove medium- and low-yield farmland. In particular, 
CAAS has helped to raise the yield of low-quality farm-
land. CAAS researched and developed the technology to 
improve winter-drying duck feces mud to solve the prob-
lem of the decline in rice yield in the autumn, and the 
technology to improve low-yield farmland in the 1960s, 
which doubled the per unit area yield of rice. The acad-
emy researched and developed water-saving and dry-land 
farming technology, markedly increasing the efficiency of 
agricultural water use. The technology has been applied 
yearly on nearly 6.67 million hectares of farmland, and the 
yield in total has increased by 3 billion kilograms. CAAS 
has founded a national agricultural remote monitoring 
system, providing technological support for the response 
to climate change, agricultural disaster prevention and 
reduction, and the alleviation of water shortages for the 
realization of sustainable agricultural development.   

The research and application of key technologies for the remote 
sensing and monitoring of major crops won second prize in the 2012 

National Prizes for Progress in Science and Technology, and the 
technology for remote sensing and monitoring technology of agricul-

tural droughts and floods won second prize in 2014

New varieties of China Cotton have been 
planted in Central Asia, helping local farm-

ers to increase yields and incomes

Green super rice varieties help to alle-
viate food shortage in Asia and Africa

The high-efficiency production technology of 
feed phytase has been widely promoted and 

adopted in Europe and North America

Looking toward the future, CAAS will always bear in mind its mission, move forward, assume its duties ª in the 
vanguard of reform, as part of the national innovation team, and as a think tank for decision-makingº , and make 
more contributions to the implementation of the rural revitalization strategy and accelerate the modernization 
of agriculture. 

Introduction



Talent Project 

1. Young talent project Plan (2017-30)

The ª Young Talent Project Planº  (2017-30) is an important, forward-thinking project that CAAS initiated in 2017 to 
strengthen its core competitiveness and realize leapfrog development. CAAS will construct an all-round talent system 
and build an innovative, transformative and supportive talent team that is of the proper scale, with clear structure and 
functions, a rational layout of disciplines, that can serve the causes of agriculture, villages and farmers. It is planned that 
by 2030, CAAS will have a young talent team of 4,750 people under 45 years old, which should account for at least two-
thirds of the total number of frontline research professionals. At the same time, the number of innovative young talents 
will reach 3,450, the number of transformative young talents will reach 340, the number of supporting young talents will 
reach 960, and outstanding young talents will reach 570. 

2. Special support policies for outstanding 
agricultural talent 

CAAS has come up with a set of policies to sup-
port both domestic and foreign outstanding 
agricultural talents, including leading high-level 
talents, giving priority support to jointly pro-
mote and  construct a complete talent devel-
opment system, as well as a talent cultivation 
mechanism, which are of equal importance, so 
as to attract and cultivate high-end science and 
technology talents and stimulate their innova-
tive and creative vitality.

The special support policies are mainly extend-
ed to full-time science and technology profes-
sionals working in research posts at CAAS, who 
can be divided into three levels: top talents, leading talents and young talents. CAAS provides these talents with research 
funds and annual subsidies. For top talents, the research funds are 2 million yuan ($312,500) (per person a year), and 
they receive an annual subsidy of 500,000 yuan ($78,138) (per person a year). The research funds for leading talents 
in Class A are 1.5 million yuan ($234,415) (per person a year), and their annual subsidy is 300,000 yuan ($46,883) (per 
person a year). The research funds for leading talents in Class B are 1 million yuan ($156,276) (per person a year), and 
their annual subsidy is 250,000 yuan ($39,069) (per person a year). The research funds for leading talents in Class C are 
800,000 yuan ($125,021) (per person a year), and their annual subsidy is 200,000 yuan ($31,255) (per person a year). 
The research funds for the young talents are 600,000 yuan ($93,736) (per person a year), and their annual subsidy is 
100,000 yuan ($15,622) (per person a year). 

CAAS selected 259 outstanding agricultural talents in 2017, including 12 top talents, 154 leading talents and 93 young 
talents, making its talent pool bigger and stronger.

3. The Elite Young Scientists Program

The Elite Young Scientists Program is a young science and technology talent introduction program initiated by CAAS in 
2013 that features high goals, high standards and high intensity. The plan was listed as one of China' s first 55 key initia-
tives aimed at recruiting high-level overseas experts and specialists in 2014, attracting wide attention both at home and 
abroad. In 2017, CAAS amended the program to further improve the quality of young talents introduced and speed up the 

Strategic Programs
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recruitment process. It now consists of two projects: introduction project and cultivation project. It aims to attract both 
domestic and foreign high-level leading scientists and innovative talents in various disciplines who are under 40 years old 
and have an international view. In 2017, 12 young talents were introduced at the academy-level through the introduction 
project, and 22 people were introduced at the academy-level through the cultivation project. 

4. Post-doctoral work

CAAS'  center for post-doctoral studies was established in 1991. It covers four academic fields, namely natural science, 
engineering, agronomy agriculture, science and management, and includes  mobile research centers for post-doctoral 
studies in veterinary medicine, animal husbandry, crop science, plant protection, agriculture and forestry management, 
biology, horticulture, agrostology and agricultural engineering. In total, 1,463 post-doctoral researchers have been en-
rolled, including 127 Chinese graduating from foreign universities and 48 foreigners. In 2017, CAAS enrolled 152 post-doc-
toral researchers, and there are currently 470 post-doctoral researchers in the centers for post-doctoral studies of CAAS. 

Strategic Programs and Research Progress

Institute-



Agricultural Science and Technology Innovation Project 

1. Assigning missions during the ª overall pushing-forward periodº  

2017 was an important turning point for the Agricultural Science and Technology In-
novation Project (ASTIP) to transfer from the pilot phase to the overall advancement 
phase. CAAS organized a work conference that clarified the key tasks for the ASTIP 
in the overall advancement phase. 

2. Strengthening performance management 

The academy has designed 
a performance management 
plan for the overall advance-
ment period, held performance 
management training courses, 
and organized academy and 
institute level managements 
to sign assignment books for 
evaluating performance. CAAS 
conducts annual monitoring of 
the progress of the ASTIP at in-
stitute levels; and the academy 
conducts a mid-term evalua-
tion of the ASTIP to assess the 
performance of the institutes.

3. Promoting collaborative innovation 

CAAS has organized the general directors and chief technicians of 19 collaborative 
innovation tasks to sign assignment books, initiated cooperation with the Shandong 
Provincial Academy of Agricultural Science, and explored ways to establish collab-
orative innovation mechanisms with parties outside the academy, so as to promote 
alliances and foster collaboration in agricultural scientific research. 

4. Organizing the pilot work of the agricultural genome research institute 

CAAS organized the Agricultural Genomes Institute to apply for the pilot program 
of seven ministerial departments including the Ministry of Science and Technology, 
in which the ministries have decided to ª expand university and research institutes'  
right to manage their own affairs, and entitle the leading talents more right in dispos-
ing of personnel and properties, and more power in the decision-making for techno-
logical orientationº .

16
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ASTIP has three phases 
concurrent with the 12th, 
13th, and 14th Five-Year 

plans (2013-25).

The first phase of ASTIP 
(2013-15) focuses on 

exploration of a new and 
more efficient organization 

to support agricultural 
innovation.

The second phase  
(2016-20) will review and 

adjust lessons learned 
during the first phase, and 
international cooperation, 

capacity development, and 
the improvement of research 

facilities and infrastructure 
are expected to reach their 

peak.

The third phase  
(2021-25) will feature the 

expansion of all parts of the 
program.

Performance
management

Performance plan

Making assignment books 
and the index system

Application 
of results

Linked with 
resource allocation

Process 
management

Annual monitoring

Performance evaluation

Mid-term diagnosis and 
assessment Final comprehensive 

assessment
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Research and Demonstration Program on 
Integrated Technology-based Green Production

CAAS continues to advance the existing nine research and demon-
stration programs for more efficient production of rice, corn, wheat, 
soybean, rape, potato, cotton, milk cows and sheep. It has newly initi-
ated three industrial programs for vegetables, pigs and ducks, which 
have made technological reserves for the implementation of China' s 
rural revitalization strategy, and provided strong science and tech-
nology support to the promotion of green development and quality 
agricultural products.

The 12 programs have integrated more than 180 advanced and ap-
plicable technologies, formed 38 sets of replicable, comprehensive 
technology production modes and brought about more than 120 
experimental and demonstration bases, covering an area of 28,700 
hectares with 450,000 cattle, sheep and pigs for demonstration; 18 
provinces and regions are under the program and demonstration. 

 

Strengthening guidance and coordination. CAAS employed experts 
to provide instruction for its affiliated research institutes and to conduct 
patent analysis in the fields of crude fiber crops, agricultural machinery, 
agricultural product processing and livestock breeding waste disposal. 
Strengthening training and education. CAAS hosted three academic-
level training classes, including a ª patent retrieval analysis practice train-
ing classº , an ª IPR management and achievement transformation senior 
international training classº  with PIPRA of University of California, Davis, 
and an ª IPR promoting agricultural innovation training classº  with Mon-
santo company. Strengthening the transformation and application of 
research results. Through a national agricultural science and technology achievement transformation service center, CAAS 
has organized and taken part in 28 provincial- and city-level exhibitions, 10 technology fairs, and introduced its technology and 
research findings to more than 10,000 people, which has greatly advanced the transformation of scientific and technological 
achievements of CAAS and other agricultural research institutes.

Intellectual Property Achievements

Strategic Programs and Research Progress
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First, the alliance has tackled some key technologies 

crucial for quality-oriented agriculture, and created a 

batch of technological products. The dairy industry alli-

ance has researched and developed raw milk grading tech-

nology, and drawn up production and processing standards 

for quality milk, which have been piloted in 23 dairy enter-

prises. The cotton industry alliance has demonstrated and 

spread some sets of new technology of cotton planting. The 

area of farmland for ordered quality cotton hit 26,700 hect-

ares, and the quality of the commodity cotton rose one to 

two ranks.  

Second, the alliance has made breakthroughs in a batch 

of key technologies for the development of green ag-

riculture, and integrated and demonstrated a batch of 

technologies. The alliance for the utilization of recycled 

agricultural waste established methods for calculating the 

carrying capacity of land for livestock waste, integrated the 

utilization technology for seven kinds of livestock wastes on 

various breeding scales, and demonstrated that the ª county 

implementationº  mode, and the ª Jing' an modeº  have be-

come the main methods popularized nationwide. The alli-

ance of green rice producers has enhanced efficiency and 

made breakthroughs in seven sets of core technologies for 

mechanized rice planting, fertilizer utilization and the pre-

vention and control of diseases, insects and weeds, increas-

ing Northeast China' s rice yield by 5 to 10 percent, and re-

ducing the usage of both chemical fertilizers and pesticides 
by 10 percent.

National Agricultural Science and Technology Innovation Alliance 
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National Agricultural Science and 
Technology Innovation Alliance
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In 2017, the National Agricultural Science and Technology Innovation Alliance paid special attention to fulfilling important 
tasks, initiated collaborative efforts to tackle key technologies in green development, quality agriculture development 
and sharing scientific and technological resources. The academy strengthened its mechanism for innovation and perfor-
mance monitoring, gradually regulating the management and operation of the alliance.
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Third, the alliance has focused on important regional issues, form-
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Major New Scientific Projects

Under the guidance of new concepts and adhering to the principle of serving innovation projects, CAAS made break-
through progress with a new overall arrangement of important scientific research in 2017.

 

National (Chengdu) Agricultural Science and Technology Center 

CAAS signed a strategic cooperation agreement with the Chengdu city government to jointly build the National (Cheng-
du) Agricultural Science and Technology Center, for which the Chengdu government is providing 1 billion yuan ($156 
million) as infrastructure construction investment, 200 hectares of land and a special annual research fund of 30 million 
yuan ($4.7 million) to create a ª silicon valleyº  of agricultural science and technology and a national demonstration base 
for modern agriculture, in an effort to solve the sustainable development issue that restricts the development of rural 
areas and agriculture in Southwest China and the whole country.  

Western China Agricultural Research Center 

CAAS has been building the center together with the National Agricultural Science and Technology Park of Changji, 
Changji Hui autonomous prefecture in the Xinjiang Uygur autonomous region. The center is joining hands with related 
research, education institutes and agricultural enterprises in Northwest China and Central Asian countries, to focus on 
the construction of ª one core, four platforms, eight projectsº , and push forward national agricultural modernization. The 
center was founded in September 2017, with 13.67 hectares of construction land and 133.33 hectares of land designated 
for experimental planting. Construction work has commenced smoothly. 

CAAS | ANNUAL REPORT 2017
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Project for a national high-grade laboratory for animal epidemic and disease prevention and bio-safety control 

The lab has been completed and is now in use. It has a total area of 20,000 square meters, and is the only highest level 
bio-safety lab for large animals that has been checked and accepted by the State for the first time. Meanwhile, it is the 
third bio-safety facility in the worldthat can conduct research on horses, cattle, pigs, camels and the other large animals. 

 

The national livestock and poultry improvement research center project 

The center has been completed and put into use, with a total construction area of nearly 30,000 square meters. The 
center is currently China' s largest development, utilization and sharing platform for livestock and poultry resources. It 
can conduct genetic mechanism research on the characteristics of animal germplasm and quality gene discovery, animal 
molecular breeding, genetically modified animal breeding and safety evaluation, experimental animal model construc-
tion and utilization, and other tasks, which will gradually form a three-in-one open research center integrating germplasm 
resources, technology support and personnel training.  

Strategic Programs and Research Progress
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Crop Science

(1) Discovery and use of wheat gene resource

The Crop Gene Resource Innovation Team is led by Prof. ZHANG Xueyong at the Institue of Crop Sciences, Chi-
nese Academy of Agricultural Sciences. The team constructed the second version of the genome sequence for 
the wheat D genome donor, Aegilops tauschii and developed a 660K SNP chip for wheat with the collaboration of 
Prof. JIA Jizeng and Prof. KONG Xiuying. This innovation provides genomic tools for genotyping wheat germplasms 
on a large scale. They also isolated the Ms2 gene from the Taigu male sterility wheat by map-based cloning. This 
will significantly widen the application range of crop recurrent selective breeding, and raise breeding efficiency. In 
genetic effect dissection of starch synthesis pathway to yield, Prof. ZHANG Xueyong et al. found that haplotypes of 
the key enzyme coding genes in the pathway such as TaSus1, TaSus2, TaAGP-L, and AGP-S1 have profound additive 
effects on wheat grain size and weight. These loci experienced strong selection during wheat domestication and 
breeding. Prof. JING Ruilian et al. found that breeding favored haplotypes of TaSPL20 and TaSPL21 providing more 
functional stability on yield under drought or heat stress environments. In addition, Zhongmai 66 was commercial-
ized in Henan Province, China in 2017.

Research Progress

Map-based cloning of dominant male sterile gene Ms2 (Nature Communications, 2017, 8: 15407)
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(2) Development of genetically modified soybean with herbicide 
resistance

Great progress on large scale soybean genetic transformation using 
genes of G2-EPSPS/GAT or G10-EPSPS with the independent intel-
lectual property rights was made by the research team led by Prof. 
QIU Lijuan at the Institue of Crop Sciences, Chinese Academy of Ag-
ricultural Sciences. They developed a number of genetically modified 
soybean new events which were tested to have tolerance to the her-
bicide glyphosate. Three events of GE-J3, GE-J12, and GE-J16 trans-
formed with G2-EPSPS/GAT genes have been approved for biological 
safety evaluation for environmental release field testing. One event 
of ZH10-6 with high glyphosate tolerance applied for test production 
for biological safety evaluation and was used for breeding glyphosate 
resistant soybean varieties suitable for different ecoregions. These 
transgenic soybean events were tested having high tolerance to her-
bicide of glyphosate, and their utilization could reduce the costs of 
production and environmental pollution, suggesting they have big 
potential for industrialization.

 

(3)  Breeding of good quality, high-yield, and high fertilizer use 
efficiency (super efficiency) indica rice varieties in the mid-
dle and lower Yangtze River region, China

Through the integration of conventional breeding techniques and 
modern biotechnology, Prof. HU Peisong' s research team from China 
National Rice Research Institute established a highly efficient breed-
ing technology system which can be applied to indica rice breeding in 
the middle and lower Yangtze River region in China. The team has al-
ready produced a series of new breeding materials which pyramided 
many good agronomy characteristics such as disease resistance, in-
sect resistance, water-saving ability, drought tolerance, high and low 
temperature tolerance, high nitrogen and phosphorus use-efficiency, 
and heavy metal low-accumulation. Currently, 11 varieties with good 
quality, high-yield, and high fertilizer use-efficiency (super-efficiency) 
have been certified and planted in a large area through the utilization 
of these materials.

Comparison of ZH10-6(right)and ZH10(middle) spraying with 

glyphosate, and ZH10-6 without spraying glyphosate (left)

Strategic Programs and Research Progress



24

(4) Collection, documentation, banking, 
 and conservation of crop germplasm resources

A research team led by Prof. LU Xinxiong at the Institue of 
Crop Sciences, Chinese Academy of Agricultural Sciences. 
made important progress in the Collection, Documentation, 
Banking and Conservation of Crop Germplasm Resources, a 
National Key Technology R&D Program of China.  The team 
collected, documented, and conserved in the long-term stor-
age of the China National Crop GeneBank, 11,000 accessions 
of crop germplasm resources, And it made a breakthrough 
in the theoretical and technical fields of the seed safe con-
servation: It was the first to report a critical node exists in 
the process of vigor loss during seed conservation, and the 
critical node is the regeneration value, thereby prejudging the 
period of safe conservation. Four key technologies of seed 
vigor monitoring and early warning were developed, which 
can rapidly and non-destructively detect and give early warn-
ing of any changes to seed vigor of soybean, and so on. The 
technical system for safe conservation, early warning, and 
regeneration could be the reliable technical guarantee for 
long-term storage of 420,000 accessions in the China Na-
tional Crop GeneBank. In addition, the in vitro conservation 
technology system was also established, which holds in vitro 
conservation of 398 accessions (37 crops) and cryopreser-
vation of 166 accessions (12 crops).

CAAS | ANNUAL REPORT 2017
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Horticulture Science

(1) Genetic mechanism of cucumber 
fruit morphogenesis

Prof. HUANG Sanwen' s group from the In-
stitute of Vegetables and Flowers, Chinese 
Academy of Agricultural Sciences, made 
progress on the genetic mechanism of cu-
cumber fruit morphology. They conducted 
transcriptional analyses on 105 samples, in-
cluding pericarp and placenta tissues from 
the head part, middle part and stalk part of 
fruits in the critical developmental period 
of the S curve of cucumber (three days be-
fore anthesis, and 0, 1, 3, 5, 8, and 16 days 
after anthesis). The expression network of 
important genes in cucumber fruit develop-
ment was constructed, and the differentially 
expressed genes in different developmental 
stages and different fruit regions were exca-
vated, in which a group of histone deacety-
lase complex proteins was found. The result 
showed that the short mutant fruit results 
from a G540E mutation of RXT3. The team 
also found that ethylene may play an impor-
tant role in the development of cucumber 
fruit. The key gene SF1 controlling the early 
cell division of the fruit was cloned, and it 
was proved to be a new RING-type E3 ligase 
that controls the length of cucumber by reg-
ulating ethylene dosage.

Differential expression of ethylene related genes at early 
stage of fruit development

SF2 protein regulates histone deacetylation in fast division of fruit cells

Cell division of sf2 is significantly inhibited

Strategic Programs and Research Progress
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(2) Innovation of high-strength hybrids and tech-

nologies for utilization of heterosis in vegeta-
ble crops

A research team led by Prof. LI Junming from the In-
stitute of Vegetables and Flowers, Chinese Academy 
of Agricultural Sciences, has focused on the study of 
vegetable heterosis and breeding in recent years. Pres-
ently heterosis populations from 883 germplasms of 
Chinese cabbage, 1,037 germplasm of cabbage, 205 
germplasm of tomato, 1,904 germplasm of hot pepper 
and 459 germplasm of cucumber were constructed. The 
heterosis populations from 120 germplasms of Chinese 
cabbage and 502 germplasms of cucumber were used 
to forecast the heterosis of several key traits for the 
late maturity Chinese cabbage, and flowering time and 
yield for cucumber. The related technologies for micro-
spore embryogenesis of Chinese cabbage and cabbage, 
anther culture of hot pepper and macrospore culture 
of cucumber, were further developed and improved. 
Genes involved in resistance to bacterial wilt in hot pep-
per, male sterility restoration in hot pepper, Chinese 
cabbage (BrRfp1 gene), male sterility (ms-1526gene) 
in tomato and cucumber, hard spin (Hard gene) and 
fruit spin in cucumber, were mapped or finely mapped. 
High-density genetic maps of pepper and cucumber 
and an informatics hub for pepper were constructed. 
By combing these technologies, inbred lines including 
eight varieties of Chinese cabbage with self-compatible 
index (SI)>5, eight varieties of cabbage, eight tomatoes, 
six hot peppers, and 100 elite cucumber germplasms 
with several types were obtained. More than 50 high-
strength hybrids were released and promoted on 20.3 
thousand hectares up to now.

Microspore embryogenesis ability of 
different genotypes in Chinese cabbage

High through isolation of 
microspores in Chinese cabbage

The significantly improved 
embryogenesis of recalcitrant genotypes

The technology of high-through microspores embryogenesis in Chinese cabbage
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(3) Investigation and collection of indigenous va-
rieties of deciduous fruit trees in the predomi-
nance region

A research team led by Prof. CAO Shangyin at the 
Zhengzhou Fruit Research Institute, Chinese Academy 
of Agricultural Sciences, conducted a survey on the 
distribution areas of fruit trees across 210 counties 
in 21 provinces and cities. They collected 1,400 fruit 
varieties. Then, 351 cultivars were observed by pollen 
electron microscopic, and more than 500 cultivars 
analyzed by ploidy analysis. Additionally, a database 
of  fruit tree resources was constructed, which con-
tains the biological information of 1,400 varieties. The 
GIS information management system of pomegranate 
has also been developed, and 844 samples have been 
prepared with specimens. Five varieties have been ap-
proved by Henan Province. A huge monograph entitled 
Chinese Fruit Trees Pomegranate Volume and 14 illus-
trated monographs on Chinese pomegranate cultivars 
have been published.

Strategic Programs and Research Progress
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(1)	 The construction and application of 
whole genome selection technology 
system for molecular breeding in 
beef cattle

There is still a large gap between the pro-
duction performance of beef cattle be-
tween China and developed countries. An 
innovation team of cattle genetic breeding 
led by Prof. LI Junya from the Institute of 
Animal Sciences, Chinese Academy of Ag-
ricultural Sciences, has constructed the 
first resources of beef cattle population for 
genomic selection in China, and estimated 
the technology platform for genomic pre-
diction. Meanwhile, several new methods 
for genome-wide association study and the 
genomic selection index (GCBI) were pro-
posed. Moreover, many candidate markers 
were identified for economically important 
traits, and the 10K low density SNP array 
for genetic evaluation was designed, which 
can effectively substitute the Bovine high 
density SNP array. This genomic selec-
tion technology platform has been widely 
utilized in eleven Bull Stations and Sim-
mental nucleus breeding farms in the Inner 
Mongolia and Xinjiang Uygur autonomous 
regions, and Jilin, Henan, Shandong and 
other provinces, and produced economic 
benefits of about 1.148 billion yuan ($179 
million).

Animal Science
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(2)	The research and application of new alternatives 
 to antibiotics (ATA) for feed usage

The ATA group led by Prof. WANG Jianhua from the Feed Research 
Institute, Chinese Academy of Agricultural Sciences, has estab-
lished antimicrobial peptides (AMPs) technology platform. The 
anti-Staphylococcus aureus peptides MP and DLP (MIC 0.063-8 
μgmL-1), anti-Escherichia coli (MIC 0.25-2 μgmL-1) and Salmonella 
(MIC 0.125-2 μgmL-1) peptides N and CPP/T11-N, and broad-spec-
trum AMPs with nutrition enhancing were designed to treat the 
cow mastitis, broiler necrotic enteritis, piglet diarrhea and the in-
tracellular escape of pathogens. The AMPs preparation system 
was established with a 2-3 gL-1 of high pilot yield, they could effec-
tively replace feed antibiotics. Some papers were cited positively 
by the top academic journals like Lancet Infectious Diseases. In 
addition, the universal subunit vaccines for enterobacteriaceae 
infection were developed from the outer membrane proteins with 
a protection percentage of 50-80 percent for infected mice. And 
the Saccharomyces boulardii with dual-function of probiotic and 
anti-diarrheal activity for animal was developed. Totally, 25 types 
of novel feed ATAs were developed. The yields, output value, incre-
mental direct and indirect profits reached up 169,900 tons, 767 
million yuan ($120 million), 147 million yuan ($23 million) and 30 
billion yuan ($4.7 billion), respectively. About 20,400 tons of feed 
antibiotics were replaced. As a result, the excellent economic, eco-
logical and social benefits were realized.

 

(3) The research and application of key technology of high 
quality forage in the semi-arid area of North China

A research team led by Prof. HOU Xiangyang at the Grassland Re-
search Institute, Chinese Academy of Agricultural Sciences, has 
carried out a joint study on the key technologies for forage focus-
ing on resistant varieties, the production and processing tech-
nology for high quality forage, and the factors that restricted the 
development of grass and animal husbandry in the semi-arid area 
of North China. Currently, 13 new varieties of forage have been cul-
tivated and the Forage Germplasm Bank and Chinese Alfalfa Core 
Germplasm Bank were constructed. The high efficiency cultiva-
tion technology system of high quality forage was established in 
the semi-arid area of North China. Ten sets of high efficiency and 
low loss economic series harvester suitable for small-scale for-
age production in semi-arid areas and two kinds of special micro-
bial inoculants for corn silage with silage inoculant preparation and 
high quality grass product processing technology were developed. 
The technology system of dry farming and water-saving forage 
production was formed in different areas. From 2008 to 2015, the 
new forage varieties and production and processing technology 
were demonstrated and extended in total 1.65 million hectares 
pastures and 1.04 million tons of silage was produced with a profit 
of 11.57 billion yuan ($1.81 billion), which has played an important 
role in promoting the transformation and upgrading of agricultural 
structure, rapid development of grass and animal husbandry, and 
regional sustainable development in the arid area of North China.

Strategic Programs and Research Progress



Veterinary Medicine

(1) Localization study of simulation BSL-4 
laboratory

The first localization simulate of a biosafety 
level 4 (BSL-4) laboratory was completed in 
the National Key R&D Program during the 13th 
Five-Year Plan Period (2016-20). It was Localiza-
tion Study of Simulation BSL-4 Laboratory led 
by Prof. WANG Xiaomei of Harbin Veterinary 
Research Institute, Chinese Academy of Agri-
cultural Sciences. The enclosure construction 
has been completed, sewage treatment sys-
tems and other primary protective equipment 
for the laboratory have been developed and in-
stalled. Researchers drew up risk assessments 
to handle the Hendra virus and another two in-
fectious agents and risk control measures for 
work on Nipah virus-, and Brucella-infected ani-
mals, such as pigs and sheep. In this program, 
the key parts of bioreactor and fermenter were 
modified to control potential risks. Researchers 
also developed first BSL-4 laboratory informa-
tion management systems such as maintenance 
management of facility and equipment systems, 
and the biosafety management system, as well 
as development of the main framework for the 
collaborative laboratory network system and 
the data interface standards. The VR simula-
tion training system and the training exam bank 
for working in high containment laboratory has 
been completed and used for practical training. 
All the achievements supported by this program 
will lay the foundation for fully localization of the 
high containment laboratory in the near future.

Exterior of simulation BSL-4 laboratory

Layout of simulation BSL-4 laboratory

Homemade sewage treatment systems
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(2) Studies on the new diagnostic and detection technology 
of important infectious diseases of poultry

Through the efforts of a research team led by Prof. WANG Yunfeng 
at Harbin Veterinary Research Institute, Chinese Academy of Ag-
ricultural Sciences, 15 diagnostic markers for the avian influenza 
virus, Newcastle disease virus, avian pathogenic Escherichia coli 
and other pathogens were screened. Besides, over 30 related di-
agnostic techniques and methods of important poultry diseases, 
important respiratory system diseases, important immunosup-
pressive diseases, important bacterial diseases, important wa-
terfowl diseases, and newly emerging diseases were developed, 
and a new veterinary drug certificate was obtained. In addition, 
nucleic acid ligand selection and diagnostic labeling techniques of 
Mycoplasma gallisepticum were preliminarily completed. Moreover, a high-throughput poultry disease microfluidic chip was 
preliminarily designed, with five specific antigens synthesized and four specific antibodies prepared. Also, a visualization gene 
chip of avian immunosuppressive diseases was preliminarily developed. The technology for a constant temperature amplifica-
tion microfluidic chip was also developed, and the assembly and testing of the principle test instrument has. been completed. 
Furthermore, the expression and purification technology of important pathogenic antigens of the avian leukosis virus, and 
antibody-labeling technology were both developed. A veterinary technical resource library and basic information library for 
important epidemic foci were also established and improved, and websites for internet-based self-help diagnostic systems 
and expert-help diagnostic systems were also designed and set up.

 

(3) Study on the evolution and mechanism of pathogenesis and transmission of animal influenza viruses 

The research team led by Prof. CHEN Hualan from Harbin Veterinary Research Institute, Chinese Academy of Agricultural 
Sciences, found that some H7N9 viruses isolated in early 2017 obtained an insertion of multiple amino acids in their hem-
agglutinin (HA) cleavage site and were lethal in chickens. Such H7N9 variants were not lethal in mice or ferrets, but readily 
obtained key adaptive mutations in its PB2 segment upon replication in ferrets, causing it to become highly lethal in mice and 
ferrets and to be transmitted efficiently in ferrets by respiratory droplet. This study indicates that the new H7N9 mutants pose 
an increased threat to human health. Because of the implications in major animal disease control and public health security, 
the relevant research findings were reported to government departments in real time, and therefore provided an important 
scientific basis for the development of prevention and control policy for H7N9 avian and human influenza. In the study of trans-
missibility in mammalian host of Eurasian Avian-like H1N1 swine influenza viruses, they revealed that amino acid glutamic acid 
at position 225 in the HA protein promoted the virus transmission by increasing the efficiency of viral assembly and budding. 
Moreover, they also found that the G158N mutation introduced an N-linked glycosylation at positions 158 to 160 of the viral HA 
protein and that this N-linked glycosylation contributed to the high pathogenicity of H5N1 virus in mice.
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(4) Research on the development and 
industrialization of the new animal-
specific chemical drugs

Led by Prof. ZHANG Jiyu from the Lanzhou 
Institute of Husbandry and Pharmaceutical 
Sciences, Chinese Academy of Agricultural 
Sciences, the laboratory preparation and pilot 
production process of oxyclozanide suspension 
were perfected further, and the quality stan-
dard for controlling the quality of the drug was 
formulated. The HPLC/MS method was estab-
lished for determinating the drug residue, and 
the study on the residues elimination of oxyclo-
zanide was carried out in bovine edible tissue 
and in milk for formulating the withdrawal time. 
The safety test for target animals and clini-
cal trial of drug were completed, meanwhile, 
all studies for the pharmaceutical and clinical 
trials of gamithromycin were completed, and 
the new drug is in the stage of declaration and 
quality check. The study on pharmacokinetics 
of vitacoxib was completed in the target animal 
of cats, the methods for quantitative detection 
and analysis were established and verified, and 
the oral tablet production line was established, 
and 100,000 tablets come were produced. 
At present, the three national new veterinary 
drugs have been obtained, and one pilot pro-
duction line has been set up.
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(1) Accounting method of environmental pollution 
of livestock and poultry manure and research 
and development of the key treatment and ap-
plication technology

A research team led by Prof. DONG Hongmin from the 
Institute of Environment and Sustainable Development 
in Agriculture, Chinese Academy of Agricultural Sci-
ences, has made notable progress in animal manure 
treatment and utilization. The main achievements in-
clude:① established the first set of pollution accounting 
methods for the source and discharge coefficients of ani-
mal husbandry in China; ② established a ª three-reform 
and two-separationº  wastewater reduction technology 
for animal farms; ③ developed three types of manure 
treatment and utilization models, including a combi-
nation of plant and animal husbandry model based on 
Comprehensive Nutrient Management Plan (CNMP), a 
clean reuse model centering on the ª three-reform two-
separationº  technology, a centralized treatment center 
mode with the collection and transportation equipment 
and cooperation mechanism. The achievements have 
been applied to 2,687 farm waste treatment projects in 
11 provinces in China, with annual reduction of chemi-
cal oxygen demand of 1.59 million tons, total nitrogen of 
124,000 tons, total phosphorus of 24,000 tons, and an 
economic benefit of 3.26 billion yuan ($509 million). At 
the same time, this achievement was used in the Bulletin 
on the First National Census on Pollution Sources issued 
by the State Council of China, and was included in the Ag-
ricultural Environment Outstanding Issues Governance 
Master Plan (2014-2018) and the program Implementa-
tion Opinions of the Ministry of Agriculture of China on 
Fighting Against Agricultural Nonpoint Source Pollution. 
The achievements provide a scientific basis for the pre-
vention of animal husbandry pollution and sustainable 
development of agriculture.

Agricultural Resources and 
Environment

33

Strategic Programs and Research Progress



(2) Fertilizer recommendation approach and directives 

A research team led by Prof. He Ping from the Institute of Agricultural Resources and Regional Planning, Chinese Academy 
of Agricultural Sciences, has made notable progress in the development of the fertilizer recommendation approach and inte-
grated technologies in fertilizer-saving and efficiency improvement. The main achievements include: ① established fertilizer 
recommendation models, and the Nutrient Expert Decision Support System based on the WeChat platform for wheat, maize 
and rice; ② obtained the optimum nutrient uptake parameters for potato, soybeans, cotton in Xinjiang and winter canola in the 
Yangtze River Basin; ③ preliminarily explored the quantitative relationship between the yield response and agronomic efficien-
cy and the parameters of fertilizer recommendation model for radish and cabbage; ④ determined the nitrogen, phosphorus 
and potassium fertilize recommendation for three grain crops on the regional scale in China; ⑤ revealed the nutrient release 
pattern from organic fertilizers and the succession characteristics of humic substances in typical Fluvo-aquic soil; and thus 
constructed integrated technology package of Nutrient Expert based fertilizer recommendation, organic fertilizer application, 
straw return and deep plowing in order to achieve chemical fertilizer reduction and efficiency improvement.

QUEFTS model simulated optimal nutrient uptake
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( 3 )  N o r t h e r n  d e g r a d e d  m e a d o w  g r a s s l a n d  t r e a t m e n t  t e c h n o l o g y  a n d  d e m o n s t r a t i o n

In  l i g h t  o f  t h e  r e s e a r c h  s t a t u s  o f  r e l a t i v e l y  w e a k  r e s e a r c h  o n  m e a d o w  a n d  m e a d o w  s t e p p e  d e g r a d a t i o n  m e c h a n i s m  a n d  r e s t o - r a t i o n  m e c h a n i s m  a n d  l a c k  o f  s y s t e m a t i c  t h e o r e t i c a l  r e s u l t s ,  t h e  r e s e a r c h  t e a m  l e d  b y  P r o f .  T a n g  H u a j u n  f r o m  t h e  I n s t i t u t e  o f  A g r i c u l t u r a l  R e s o u r c e s  a n d  R e g i o n a l  P l a n n i n g ,  C h i n e s e  A c a d e m y  o f  A g r i c u l t u r a l  S c i e n c e s ,  h a s  e x c a v a t e d  a n d  a n a l y z e d  l o n g -te r m  d y n a m i c  d a t a  o f  m e a d o w  a n d  m e a d o w  s t e p p e  b y  i n t e g r a t i n g  w i t h  t h e  e x i s t i n g  l o n g - t e r m  � e l d  e x p e r i m e n t a l  p l a t f o r m .  T h e  te a m  h a s  p r e l i m i n a r i l y  e x p l o r e d  t h e  q u a n t i t a t i v e  i n d e x  a n d  t h e  g r a d i n g  a n d  c l a s s i � c a t i o n  s y s t e m  f o r  t h e  d e g r a d a t i o n  a s s e s s m e n t  on  n o r t h e r n  m e a d o w  g r a s s l a n d ,  a n d  t h e  q u a n t i t a t i v e  e v a l u a t i o n  c r i t e r i o n  f o r  t h e  r e s t o r a t i o n  o f  d e g r a d e d  m e a d o w  a n d  m e a d o w  st e p p e .  C e n t e r i n g  o n  t h e  d e g r a d a t i o n  f e a t u r e s  o f  t h e  m e a d o w  g r a s s l a n d  i n  s u c h  k e y  a r e a s  a s  H u l u n  B u i r ,  X i l i n g o l ,  H o r q i n ,  S o n g n e n  Pl a i n  a n d  c o l d  a r e a  w i t h  b l a c k  s o i l ,  t h e  t e a m  h a s  d e s i g n e d  e x p e r i m e n t s  o n  g r a s s l a n d  r e s t o r a t i o n  a n d  t r e a t m e n t  t e c h n o l o g y ,  a n d  co n d u c t e d  r e s e a r c h  o n  t h e  t r e a t m e n t  o f  d e g r a d e d  m e a d o w  a n d  m e a d o w  s t e p p e .  I t  a l s o  r e s e a r c h e d  p o s t - r e s t o r a t i o n  u t i l i z a t i o n  te c h n o l o g y ,  a n d  q u a n t i t a t i v e l y  a n a l y z e d  t h e  e c o l o g i c a l  e � e c t ,  p r o d u c t i v e  r e s u l t s  a n d  e c o n o m i c  b e n e � t s  o f  d i � e r e n t  i m p r o v e m e n t  me a s u r e s  i n  d i � e r e n t  a r e a s .  S i x  a r e a s  h a v e  b e e n  p r e l i m i n a r y  s l e c t e d  f o r  r e s t o r a t i o n  a n d  t r e a t m e n t  t e c h n o l o g i e s  a n d  6 , 0 0 0  m u  (a b o u t  4 0 0  h e c t a r e s )  o f  d e g r a d e d  m e a d o w  g r a s s l a n d  r e c l a i m e d  f o r  t h e  d e m o n s t r a t i o n  o f  r e s t o r a t i o n  a n d  t r e a t m e n t  t e c h n o l o g y . 
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A research team led by 
Prof. WU Kongming from 
Institute of Plant Protec-
tion, Chinese Academy 
of Agriculture Sciences, 
systematically studied the 
mirid pests which endanger 
the production of cotton, fruit 
trees, tea trees and alfalfa. With-
in the study, the major biological 
habits of mirids, such as host selection, 
pheromone chemical communication, pho-
totaxis behavior were illustrated and the population 
occurrence rule mediated by adult flower preference 
was revealed. The reduction of pesticide application 
in Bt cotton fields, the banning of highly toxic pesti-
cides and the expansion of suitable host crops, such 
as fruit trees, are the principal ecological mechanisms 
for the regional mirid outbreak. The team developed 
the investigation technology and forecasting method 
for mirids, by facilitating the establishment of a fore-

casting technique and na-
tional monitoring network. 
The mirid green control 
technology system takes 
behavior manipulation and 

biological control as the fo-
cus, including the application 

of sex pheromone attractants, 
specialized trap lamps and other 

control products. The forecasting 
and management techniques have been 

applied to approximately 4.8 million hectares 
so far. The short-term and middle-term forecasting ac-
curacy rates were 95 and 90 percent, respectively, and 
85 mirids on the fruit and tea trees, 90 percent in the 
cotton and alfalfa were under control. The yield loss 
rate was controlled to a range of 3-5 percent. The use 
of chemical pesticides was reduced by 30-50 percent. 
The achievements provided the successful experience 
and example for realizing the goal of zero growth of 
pesticides usage by 2020 in China.
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(4) The outbreak mechanisms and green control techniques of key mirid pests
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(1)	 The development and application of key 
technologies for potato processing as a 
staple food 

A research team led by Prof. ZHANG Hong from 
the Institute of Food Science and Technology, 
Chinese Academy of Agricultural Sciences, car-
ried out systematic studies on the processing 
of potatoes as a staple food, including screen-
ing of potato varieties, the creation and ap-
plication of key technologies, core equipment, 
and production lines for potato staple food 
product. Up to now, the evaluation methods for 
both raw materials and final processed potato 
products have been developed. The technical 
bottlenecks, including the difficulties of being 
shaped and fermented and high viscosity, have 
been broken through. The critical components 
and core equipment were invented for special 
purpose matching with the potato staple foods 
processing (PSFP) unit and the PSFP lines were 
then established. Now we have created five cat-
egories of more than 200 kinds of staple potato 
food products. The technological achievement 
has been transformed and applied in more than 
50 enterprises in seven cities in nine provinces 
in China, leading and supporting the develop-
ment of Chinese potato staple food industry. 
The total production is 189,000 tons and the 
cumulative sales are 4.54 billion yuan ($709 
million) which increased the new economic 
benefits to 890 million yuan ($139 million). It 
has impelled 200,000 farmers to cultivate po-
tatoes and increased farmers'  incomes by 400 
million yuan ($62.48 million).

Agro-product Quality, 
Safety and Processing
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(2) The formation and control mechanism of mycotoxins during the storage of major grains and oil products 

Prof. LIU Yang' s group from the Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences deci-
phered the mechanism underlying the formation of fungal communities, mycotoxin synthesis, accumulation and detoxification 



(3) Study on state or industry standards and reference materials for the quality evaluation of noval additives and 
superior agricultural products 

A research team led by Prof. YANG Shuming from the Institute of Quality Standards and Testing Technology for Agro-Products, 
Chinese Academy of Agricultural Sciences, conducted a study on setting the state or industry standards for novel fertilizers, 
feed and other additives; rice, corn, pork, and other advantageous agricultural products; and tea, dendrobium, tobacco and 
other characteristic agricultural products, which provided a reference foundation and standard support for quality control and 
product quality evaluation in the production of agricultural products. They have developed eight national standards, 10 industry 
standards and 23 approved standard samples. Among them, the standard for the detection of new inputs, such as ª gibberel-
lic acidº , ª plant growth regulatorº  and ª glucose oxidaseº  for feed, and the product standard for ª feed additive-Lactobacillus 
acidophilusº  provide a strong technical support for the state to strengthen the regulations of new fertilizer and feed inputs. 
The standard samples such as ª amylose and chalkiness in riceº , ª sensory evaluation for imperfect kernels in wheat and cornº , 
ª pork marbling, meat color and fat color for pork classificationº  and the standard samples of ª gastrodinº , ª ginsenosideº  and 
ª theaflavinº  provide a favorable technical guarantee for further improving the quality control and evaluation of advantageous 
agricultural products, classifying the level of agricultural products and promoting the improvement of agricultural quality and 
efficiency in an all-round way in China.

Series grades photographs of pork color Series grades photographs of pork marbling Series grades photographs of pork fat color
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Standard wheat sample of unsound kernel

Injuryed kernelGibberella damaged kernel

Broken kernel Black germ kernel

Standard corn sample of unsound kernel

Injured kernel Broken kernel

Moldy kernel Spotted kernel

CAAS | ANNUAL REPORT 2017

Instructions: 

The transverse section of thorax rib ophthalmoid muscle was 
measured from 12 to13. If it was between two grades, then we 
can take the average. For example, it is between grade 1 and 
grade 2, it can be decided as grade 1.5.

Instructions: 

The transverse section of thorax rib ophthalmoid muscle 
was measured from 12 to13. If it was between two grades, 
then we can take the average. For example, it is between 
grade 1 and grade 2, it can be decided as grade 1.5.

Instructions: 

The transverse section of thorax rib ophthalmoid muscle 
was measured from 12 to13. If it was between two grades, 
then we can take the average. For example, it is between 
grade 1 and grade 2, it can be decided as grade 1.5.

Level 1
Hoary

Level 2
light off-white

Level 3
off-white

Level 4
light red

Level 5
pale yellow

Level 6
bright red

Level 7
crimson

Level 1
clean 
white

Level 2
milky white

Level 3
off-white

Level 4
beige

Level 5
pale yellow

Level 6
yellow

Level 7
dark yellow

Level 1
absolutely  
abundant

Level 2
slightly 

abundant

Level 3
small

Level 4
trace

Level 5
abundant



(1) The Creation and Application of the ª Internet+Agricultural Technologies Extensionº  
Cloud Platform

A research team led by Prof. WANG Wensheng from the Agricultural Information Institute, Chinese 
Academy of Agricultural Sciences, pioneered the creation of the first national Internet+Agricultural 
Technologies Extension cloud platform based on cloud computing and big data processing support-
ing tens of millions of users, and established an application method for information technologies 
for grass-roots agricultural technologies extension management and services based on the mobile 
internet. They developed a dynamic, directional, portable, and miniaturized intelligent terminal for 
fast farming acquisition, and also developed a variety of mobile clients with more than 40 func-
tions for different user groups used by nearly tens of millions users. The information service of the 
Internet+Agricultural Technologies Extension has covered more than 2,600 agricultural counties 
in China. The platform has achieved remarkable results in demonstration applications across the 
country. It has been selected as a National ª Eleventh Five-Yearº  Major Scientific and Technological 
Achievement, and chosen into the 10-Year Scientific and Technological Achievements Exhibition of 
the Ministry of Agriculture of China. It has received high attention and recognition from the leaders 
of the Communist Party of China and the State, which has significant economic and social benefits.

(2) Research on the Benefit Compensation Mechanism in the Grain Production Functional 
Zone and the Protection Zone of Important Agricultural Products

Based on the national strategy of establishing a ª functional grain production zone and protection 
zone for important agricultural productsº  (Two Zones for short), several kinds of interest gaps were 
compared and analyzed by Prof. WANG Jimin' s research team from the Institute of Agricultural Eco-
nomics and Development, Chinese Academy of Agricultural Sciences. In China, such interest gaps 
exist between the main and the non-main grain producing provinces, between the key and the non-
key counties in the Two Zones, and between the grain farmers and non-grain farmers. The financial 
and the economic compensation schemes were measured respectively from two aspects including 
local government and farmer household to ensure their interest in planting grain. And some sugges-
tions were put forward to improve the interest relationship in the Two Zones. This study provided 
decision support and empirical reference for the construction of the differential policy systems of 
Two Zones.

Agricultural Information and Economics
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Domestic Cooperation
42

(1)	 Pragmatic cooperation with local governments

CAAS has carried out pragmatic cooperation with An-
kang in Shaanxi province, Xinxiang in Henan province 
and Dezhou in Shandong province. Fourteen leading 
experts in fields such as tea cultivation, plant protec-
tion, food processing, corn and rice growing have been 
dispatched to Ankang. CAAS has been working closely 
with the local government of Ankang to construct a 
research institute for selenium-rich foods and the im-
plementation of cooperative R&D projects. CAAS also 
held training sessions for local agricultural technicians 
and management staff to enrich their science and 
technology knowledge and boost the development of 
modern agriculture in the region. 

CAAS also made great efforts to support the Xinjiang 
Uygur Autonomous Region and the Tibet Autonomous 
Region by enhancing the self-development capability of 
these border areas. The academy has signed a strate-
gic cooperation agreement with the Xinjiang Production 
and Construction Corps. To boost the corps'  capabili-
ties to develop modern agriculture, CAAS has adopted 
a series of measures such as the co-establishing of a 
demonstration and technology conversion base, coop-
erating in science and technology projects and jointly 
cultivating talents.

(2)	 Targeted poverty alleviation with science and 
technology

CAAS has organized experts to launch targeted pov-
erty alleviation projects in Fuping in the Taihang Moun-
tain area, Xiangxi and Enshi in the Wuling Mountain 
area, and the area on the southern side of the Greater 
Hinggan Mountains, greatly enhancing the self-devel-
opment capabilities of these poverty-stricken areas. In 
Fuping, research teams from CAAS launched support 
work in ª army groupº  style. Institutes under CAAS, 
such as the Institute of Vegetables and Flowers, the 
Zhengzhou Fruit Research Institute and the Institute of 
Apicultural Research, have organized 27 special tech-
nology training sessions. More than 2,800 agricultural 
technicians and farmers have attended the sessions, 
which has helped accelerate the ability of local farmers 
to escape poverty.
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In 2017, CAAS gave a big push to the implementation of the Belt and Road Initiative. The academy has achieved 
a lot in building an innovation cooperation network that has an international outlook. It has spared no effort to 
enable its achievements in agricultural science and technology to ª go globalº . Together with global partners, 
the academy has explored measures to strengthen innovation and seek new knowledge. These moves have 
contributed a lot to boosting its scientific and technological innovation capabilities and are helping to build 
CAAS into a first-class global academy.

 (1) Organizing a series of important international activities for the 60th anniversary of CAAS

CAAS organized a series of academic exchange activities to mark its 60th anniversary. Xi Jinping, general sec-
retary of CPC Central Committee, sent a congratulatory letter for the anniversary. A series of agricultural tech-
nology cooperation meetings, such as the ª Summit on Agricultural Science and Technology Developmentº , 
ª China-EU Agricultural Technology Cooperation Working Group Meetingº , ª China-Africa Agricultural Research 
Institutes 10+10 Cooperation Mechanism Constructionº , were all held last year. The academy also hosted many 
international academic meetings such as the GreenSys 2017 (International Symposium on New Technologies 
for Environment Control, Energy-saving and Crop Production in Greenhouse and Plant Factory) and the Third 
International Congress on Biological Invasions. These meetings have expanded the channels for agricultural sci-
ence and technology cooperation between China and countries participating in the Belt and Road Initiative and 
also pushed forward the work of building CAAS into a first-class agricultural science center in the world.

International Cooperation

Domestic and International Cooperation



(2)	 Advancing the work of the CAAS Center for International Agricultural Research 

CAAS has drawn up and carried out its Development Plan for the CAAS Center for International Agricultural Research 
(CIAR ). CIAR published demand reports on 15 types of agricultural products and country reports for 65 countries in-
volved in the Belt and Road Initiative. It has offered technological support for 32 companies, which are exploring overseas 
markets. CIAR successfully held a news conference on its research on overseas agricultural products markets. It also 
hosted the first session of ª Setting Sail to the Seaº , a project that trains agricultural talents who will be sent overseas. 
CIAR has been built into a high-end overseas agricultural think tank, an overseas agriculture cooperation platform and a 
center for cultivating global agriculture talent. 

44
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45(3)	 Leading the work of organizing international cooperation on agricultural technology nationwide, 
 actively pushing forward and cultivating international cooperation on big science projects

The 22nd meeting of the foreign affairs coordination network of the academies of agricultural sciences in China 
was held last year. CAAS also proposed the setting up of a national alliance for agricultural technology to go global. 
The academy has integrated the agricultural technology innovation forces nationwide and cooperated with many 
international organizations such as CGIAR, CABI, the European Union, G20, APEC Agricultural Technology Work-
ing Group and IAEA, which has reaped remarkable results. CAAS also led the establishment of the ª China-Africa 
Agricultural Research Institutes 10+10 Cooperation Mechanismº , and inked eight related agreements. The acad-
emy actively communicated with the Ministry of Science and Technology and Ministry of Agriculture and Rural Af-
fairs to push forward or initiate big science projects in which China is playing the leading role. CAAS has also made 
efforts to dock big science projects proposed by the academy with key projects of CGIAR, special agriculture and 
food projects of the European Union, big science plans of the INRA in France, flagship projects of the Common-
wealth Scientific and the Industrial Research Organization in Australia and projects of the Newton Fund between 
China and the United Kingdom.

Domestic and International Cooperation



(4) Actively expanding international partner relations, optimizing its globalization layout

CAAS has signed 23 institute-level cooperation agreements and memos with many overseas agricultural re-
search institutes such as Agriculture and Agri-Food Canada, the Crop Research Institute of the Czech Republic, 
Massey University of New Zealand, the Academy of Agricultural Sciences of Columbia, the Center for Interna-
tional Forestry Research and the National Agricultural Sciences and Production Center of Uzbekistan. Twenty-
three new joint international platforms have been set up, such as the China-Czech Republic Agricultural Research 
Center, China-Chile Joint Agricultural Research Center, China-Republic of Korea Joint Laboratory on Medicinal 
Plants, the China-Russia Joint Laboratory on Cold-Resistant Grapes and Grape Wine, and the China-Norway 
Joint Laboratory on Feed Processing. Another 16 laboratories were enhanced and upgraded. The academy has 
also set up a new cooperative mechanism to form international cooperation platforms with countries such as Uz-
bekistan, Columbia and Chile and international organizations such as the FAO, IAEA, CGIAR and CABI. Through 
these efforts, CAAS has greatly enhanced its international cooperation capabilities and global influence.

46

(5) Implementing international cooperation projects and carrying out talent training

CAAS has communicated with the Ministry of Science and Technology about the work of talent selection in the implementation 
of the Belt and Road International Cooperation Strategy. The academy organized the applications for the  talent introduction 
program and the success rate of applications for its international talent training programs has greatly improved. In 2017, CAAS 
submitted 438 applications of various international projects and gained approval for 174 projects with a total expenditure of 104 
million yuan ($16.24 million). The academy also hosted 20 foreign-aid training classes and offered special technological training 
for 629 students from 28 countries.
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 (6) Pushing forward the ª going globalº  of agricultural science and technology

In 2017, CAAS localized manufacturing of avian influenza vaccines in Russia, Pakistan and Indonesia. It also set up a plant in 
Indonesia and began to produce vaccines there. Construction of the China-Kazakhstan Agricultural Science Joint Laboratory, 
which is a CAAS aid project, has basically been completed.

Meanwhile, CAAS has provided more than 70 varieties of hybrid rice to multiple Southeast Asian countries and started pilot 
plantation experiments in these countries. It has also set up a plant in Indonesia to produce rice seeds.

As part of its green super rice program, CAAS has carried out demonstration and promotion work for 68 varieties of green super 
rice in 18 countries in Asia and Africa.

The academy has also started overseas tests of new varieties. Two varieties of cotton and three related growing techniques; 
seven varieties of apple and two varieties of peach have been included in the ª going globalº  strategy. The academy also pub-
lished a book, International Standards for the Seeds and Seedlings of Chinese Magnoliavine Fruit. The academy recruited 203 
new international graduate students from 32 countries involved in the Belt and Road Initiative.
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The crop germplasm resources 
lay a solid foundation for the 
development of modern seed 
industry and innovation of 
agricultural science and technology. 
They serve as a strategic resource to 
guarantee food security, construct 
ecological civilization and support 
the sustainable development 
of agriculture. The 18 a�liated 
institutes of CAAS, including 
Institute of Crop Sciences, Institute 
of Cotton Research, Institute 
of Vegetables and Flowers and 
Institute of Plant Protection, 
have carried out many times of 
collection and investigation on 
resources of crop germplasm, 
domesticated animal species and 
microorganism strains. 
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Wheat is one of the most important 
crops in northern China. In the 
1950s, a group of pioneer scientists 
such as Jin Shanbao, Dai Song’en, 
Zhuang Qiaosheng, and Dong 
Yuchen, established the wheat 
improvement program at CAAS. 
During the last 60 years, significant 
achievements have been made in 
improving breeding technologies 
and variety development. Totally, 
95 invention patents and plant 
protection rights of new varieties 
have been granted. More than 
500 publications in peer-reviewed 
international journals have been 
published, ranking second globally 
in wheat genetic improvement. 
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Rice is an important crop in China. 
It is of great significance for the 
country in innovating rice breeding 
technologies and cultivating 
high-quality, high-yield and multi-
resistant rice varieties. CAAS’ China 
National Rice Research Institute 
and Institute of Crop Sciences have 
organized researches on Chinese 
super-hybrid rice and global green 
super rice, respectively. They have 
cultivated a large number of super 
rice varieties, preliminarily solving 
the contradiction between fine 
quality and high disease resistant 
capability.
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Cotton is a 
strategic material 
relating to the 
people’s livelihood. Innovating 
cotton breeding technologies and 
cultivating high-quality, high-yield 
and multi-resistant cotton varieties 
are important basis to increase 

farmers’ income, meet the needs 
of textile, increase international 
competitiveness and guarantee 
cotton security. CAAS’ Institute of 
Cotton Research and Biotechnology 
Research Institute have organized 
about 300 major scientific projects 
for the research and cultivation 
of new cotton varieties featuring 
precocity, fine quality and 
transgenesi
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Vegetables are indispensable in 
people’s daily diet as they provide 
diversified nutrition such as 
vitamins, minerals and dietary 
fiber that are necessary for the 
human body. Vegetable production 
is an important component of 
China’s agricultural production 
and new vegetable varieties are 
the foundation of the industrial 
development. CAAS’ Institute 
of Vegetables and Flowers has 
organized many major scientific 
research projects centered 
around vegetable breeding. It has 
innovated the main vegetable 
cell engineering breeding and 
molecular marker-assisted 
selection breeding technologies, 
cultivating more than 200 new 
cabbage, pepper, Chinese cabbage 
and cucumber hybrid varieties. It 
took the lead in China in studying 
advantages of main vegetable 
hybrid seeds, analyzing qualities of 
main vegetable varieties and their 
genetic characteristics of disease 
resistance, and discovering a third 
cell genetic mechanism of potato 
2n gametes.
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Livestock and poultry production 
is a pillar sector of China’s 
agriculture. It is of great 
importance in guarantying 
food security, solving farmers’ 
employment and promoting the 
development of food processing 
industry. Feed industry lays a 
substantial foundation for the 
development of modern animal 
production and aquiculture, and 
also serves as an important value-
added channel for crop production 
and by-product processing 
industries. With growing demands 
for improved quality and e�ciency, 
livestock and poultry production 
has been transforming from high 
consumption, high pollution and 
low output to security, ecology and 
high e�ciency.

�e���:�-�%�2�ì
�-�2�ç�9�)�2�>�%�ì
�:�%�'�'�-�2�)

Avian influenza 
with high 
pathogenicity 
can cause a 
100 percent death rate among 
chickens: it is a major infectious 
disease for the chicken raising 
industry. Avian influenza broke out 
in China in 2004, severely harming 
the healthy development of the 

chicken raising sector. Incidents of 
avian influenza viruses infecting 
human also made it a focus in the 
public health security field.
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Foot-and-mouth disease was listed 
as the most infectious animal 
disease in China. A widespread 
epidemic would not only harm 
husbandry production but also 
significantly a�ect the market 
circulation of animals and animal 
by-products, people’s lives and 
economic development. The 
Lanzhou Veterinary Research 
Institute at the CAAS led some 
other organizations to create 
the only foot-and-mouth strain 
library domestically. It drew the 
first molecular evolution tree 
in Chinese research history of 
animal epidemic disease and 
epidemiology, revealing the 
causes and laws related to the 
foot-and-mouth disease epidemic.
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Plant diseases and insect pests 
are major biological disasters 
that influence safe production of 
cereals in China. The Institute of 
Plant Protection, Institute of Crop 
Sciences and China National Rice 
Research Institute at the CAAS 
have led several organizations 
to launch large projects mainly 
studying on comprehensive 
solutions to wheat-related plant 
diseases and insect pests. They 
worked out key technologies for 
monitoring, early warning and 
integrated management of the 
wheat diseases and insect pests and 
formed technological systems that 
can be applied to di�erent wheat 
areas.
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Soil fertility 
is the basis 
of agricultural production and 
guarantees food safety. The Institute 
of Agricultural Resources and 
Regional Planning, Institute of 
Environment and Sustainable 
Development in Agriculture and 
Farmland Irrigation Research 
Institute at the CAAS have started 
several national projects and studied 
the improvement of medium 
and low-yield fields, digital soil 
and the e�cient use of fertilizers.
The organizations have launched 
studies about saline-alkali soil 
in northern China as well as the 
improvement and use of low-yield 
rice soil in southern China since 
the 1960s. They systematically 
researched technologies for applying 
fertilizers in the 1980s and made 
great achievements related to 
proportioning and application. 
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CELEBRATING 60 YEARS OF SUCCESS
 Through decades of groundbreaking research and innovation, CAAS has contributed to improving food supply, security and safety worldwide

On March 1, 1957

Chinese Academy of 
Agricultural Sciences 
was established.

On April 24, 1957 

The State 
Council 
appointed 
Ding 
Ying as 
president 
of CAAS.

On July 19, 1965 

The State 
Council 
appointed 
Jin Shanbao 
as president 
of CAAS.

On Feb 20, 1982 

China’s 
second 
large-
scale 
crop 
variety collection organized 
by CAAS was finished. 

On June 21,1982

The 
Organization 
Department 
of the Central 
Committee 
of the CPC 
appointed Lu Liangshu as 
president of CAAS.

On Dec 20, 1983 

CAAS won first prize at 
the National Technology 
Invention Award due to 
its research on equine 
infectious anemia live 
attenuated vaccine.

In 1984 

The hybrid 
maize cultivar 
Zhongdan 2, 
developed by 
CAAS’ Crop 
Breeding and Cultivation 
Institute, won first prize at 
the National Technology 
Invention Award.

In 1985 

CAAS’ 
Institute of 
Vegetables 
and Flowers 
won first 
prize at the 
National Technology 
Invention Award.

In December 
1987

Wang 
Lianzheng 
was 
appointed 
as CAAS’ 
president.

On Nov 12, 1994 

The State 
Council 
appointed 
Lyu 
Feijie as 
president 
of CAAS.

On April 18, 2007 

CAAS and Bill & 
Melinda Gates 
Foundation jointly 
carried out a 
Green Super Rice 
project.

On July 30, 2001

The State 
Council 
appointed 
Zhai Huqu as 
president of 
CAAS.

On Feb 28, 2003 

CAAS’ Biotechnology 
Research Institute won 
second prize at the 
National Technology 
Invention Award 2002 
for its research on 
insect-resistant genes.

By CHEN MEILING
chenmeiling@chinadaily.com.cn

The Chinese Academy of Agri-
cultural Sciences will continue 
to work on scientific innovation 
and technology transfer to better 
serve the strategic planning of 

the country, said Tang Huajun, president of 
the academy.
“Food lays the foundation of everything 

from economic development to social secu-
rity,” he said. “Though CAAS has been through 
ups and downs in the past 60 years — and was 
even dissolved in 1971 — what didn’t change 
is its responsibility to help guarantee the food 
security and safety for Chinese people.”
More than 10,000 new varieties, prod-

ucts and techniques, including genetically 
improved insect-resistant cotton, dwarf-sterile 
wheat, rapeseed with a higher oil content and 
the mechanized harvest of peanuts, won 310 
national-level awards in the field of agricul-
tural research, statistics from CAAS showed.
It is ready to celebrate its 60th anniversary 

on May 26.
In 2006, it developed Zhongdan 808 corn 

variety, which can increase yields by about 19.7 
percent with its big and full heads and was 
widely used in southwestern regions of China 
for more than 10 years, according to Huang 
Changling, researcher of the corn project.
The cultivating area of “super rice” totaled  

73 million hectares as of the end of 2015, with 
yields growing by 60 billion kilograms from 
2006, according to statistics from the Ministry 
of Agriculture released during celebrations for 
the 20th anniversary of super rice’s creation, 
held in East China’s Zhejiang province in 
November 2016.
The institute also served industrial develop-

ment by extending its scientific achievements 
in agriculture both domestically and interna-
tionally, Tang said.
More than 10 original agricultural products 

and technologies, including hybrid rice and 
corn varieties, disease vaccines and biogas 
technology, have gone global.
“Green Super Rice” (GSR) cultivars that 

were developed by CAAS have been planted 
in 17 Asian and African counties, with a total 
cultivated area of 2.1 million hectares, funded 
by the Bill & Melinda Gates Foundation. So far, 
GSR has contributed to increasing farmers’ 
incomes by $564 million a year according to 
data from the project. 
CAAS has established cooperation in agri-

cultural research with 80 countries, 38 inter-
national organizations and seven multina-
tional companies. Co-established laboratories 
and research centers totaled 62 as of 2016.
“We introduced and improved new vari-

eties from foreign countries, and brought 
self-innovated products to countries in need,” 
Tang said.
The insect-resistant cotton, exported to 

countries such as Kazakhstan, Pakistan and 
Kyrgyzstan, who faced limitations in available 
varieties and planting skills, helped improve 
production by 33.3 percent, he said.

The project also applied new technolo-
gies, increased the income of local farmers 
and turned the import mode into one of self-
production, he added. 
Though China had some breakthroughs in 

the crop varieties breeding and disease con-
trol, its development of large animal breeding 
was still 50 to 60 years behind developed 
countries, he said.
“It takes about 30 to 50 years to cultivate 

a new variety of large animal, which causes 
di�culty for the consistency of research,” 
he said.
The intelligence and e�ciency of agri-

cultural implements is also less developed, 
he said.
The agricultural science and technology 

has included basic theory, usage of light 
and development of new strains, improving 
production by 10 to 20 percent and becom-
ing more adaptive to severe landscapes, 
Tang said.
 As for large-scale extension of scientific 

achievements, he said the government gave 
allowances to quicken the pace of accep-
tance among the public.
The avian influenza vaccine developed 

by researcher Chen Hualan at CAAS, after 
approval, was sent to chicken farms for free 

with the support of the government, which 
guaranteed poultry and egg production, as 
well as farmers’ income.
It also founded companies to achieve 

mass usage of its innovative agricultural 
products. 
Harbin Weike Biotechnology Develop-

ment Co, founded in 1992, is a State-owned 
enterprise subordinated to the Harbin 
Veterinary Research Institute of CAAS to 
industrialize scientific research results in 
the epidemic treatment of animals, includ-
ing the production of a vaccine for the avian 
influenza virus. 
Tang said CAAS also believed in the spirit 

of hard work and plain living.
“Agricultural research is a down-to-earth 

labor,” he said. “Sometimes you have to walk 
into the fields and get your new shoes muddy. 
Sometimes you have to work under the glar-
ing sun. Sometimes it takes more than 10 
years to get the results of your research.”
Zhuang Qiaosheng, a researcher of the 

academy with 60 years of experience in 
wheat genetics and breeding, at 101 years 
old still walked into the experimental fields 
to see if the crops grew well, Tang said.
Zhuang developed Beijing 8, 10 and Feng-

kang wheat varieties with resistance to 

drought, cold and blight making them able 
to grow in the harsh landscapes and climate 
of northern China.
 “If an old scientist loves this work that 

much, I will be ashamed and regretful if I 
cannot do as much as he did,” Tang said.
Tang got his doctorate degree from Ghent 

University of Belgium in 1991, focusing on 
agricultural land resources and agricultural 
economies.
He returned in 1993 to work in CAAS and 

was appointed the president of CAAS last 
December. 
“My father is a farmer. Having enough 

food to eat healthily is always my concern,” 
he said. “Though there were chances for me 
to change careers, I chose to stay because I 
believe agriculture is of great value.”
The number of sta� reached 7,066, more 

than 50 percent staff with postgraduate 
degrees. Students totaled 4,515.
“I want to tell the young researchers to 

have faith in their work, and stick to it dur-
ing hard times. And that innovation is always 
important,” he said. 
He said the institute was working on a 

flexible evaluation mode for its teachers and 
students to provide a looser scientific environ-
ment in the campus. 

CAAS is congratulated on its 60th anniversary as 
this celebration sends out a clear message on the 
importance of long-term investments in science-
based agricultural innovation. Its strategic deci-
sion in developing international partnerships 
has been an important move in accelerating 
understanding and providing solutions regard-
ing common interest issues among countries, 
which include major worldwide challenges, such 
as food security, climate change and sustainable 
development.
Mauricio Antonio Lopes, president of the Brazil-
ian Agricultural Research Corporation 

CGIAR, through its research centers, maintains 
a deep and long-term partnership with CAAS. 
Through this work we have seen CAAS play an 
essential role in improving food security and 
delivering sustainable agricultural and rural 
growth in China. We look forward to many more 
years of continued cooperation, knowledge and 
information exchange, and joint project work. 
Congratulations on your historic milestone.
Elwyn Grainger Jones, executive director of 
CGIAR System Organization

To meet the ambitious Sustainable Development 
Goals of the UN 2030 Agenda, the agriculture 
and food systems of China and the world 
must undergo a transformative change, to be 
economically, environmentally and socially 
sustainable. CAAS is standing in a unique and 
high position to play a leading role in provid-
ing technical and innovative support to such 
changes in China and the developing world. The 
Food and Agriculture Organization of the United 
Nations would like to continue working closely 
with CAAS.
 Wang Ren, assistant director-general of 
the Agriculture and Consumer Protection 
Department in the Food and Agriculture 
Organization of the United Nations 

CAAS plays an important role in today’s global 
challenges, such as resisting natural disasters, 
maintaining food supply and addressing climate 
change. In the way of enhancing innovation and 
cooperation, CAAS has organized and partici-
pated in recent years a number of international 
seminars and high-level forums, especially in 
the context of the UN 2030 Agenda and the 
Sustainable Development Goals and the Paris 
Agreement on Climate Change, offered advice 
and suggestions for the development of region-
al and global agricultural policies and research 
projects. As a major agricultural country, France 
will continue to strengthen international coopera-
tion with CAAS and join hands with FAO, CGIAR 
and other important international organizations, 
to make due contributions in the face of global 
challenges and new developments.
Mme. Marion Guillou, chair of Agreenium

The Chinese Academy of Agricultural Sciences establishes partnerships with Global Crop 
Diversity Trust in 2014.

Tang Huajun (left), president of the Chinese Academy of Agricultural Sciences, attends the fifth Global Forum of Leaders for Agricultural Science and Technology in Lingshui, Hainan province. 
PHOTOS PROVIDED TO CHINA DAILY

Representatives from the Chinese Academy of Agricultural Sciences attend the opening 
ceremony of CAAS’ Overseas Agriculture Research Center. 

Overseas students attend the launching ceremony of the Center for International 
Agricultural Research at the Chinese Academy of Agricultural Sciences.

We intro-
duced and 
improved 
new variet-
ies from 
foreign countries, and 
brought self-innovated 
products to countries in 
need.”
Tang Huajun, president of the Chinese Acad-
emy of Agricultural Sciences
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Scientific advances 
make rich harvests

By CHEN MEILING

A new variety of corn developed by 
a researcher of Chinese Academy of 
Agricultural Sciences, with a shorter 
breeding circle and higher produc-
tion, is ready to be released on the 
domestic market this year. 
The yield of the corn variety, Zhong-

dan 859, after 10 years of research, 
was expected to increase 7.5 percent, 
said Huang Changling, director of 
Center for Crop Genetics and Breed-
ing of the Institute of Crop Sciences of 
CAAS, also the leader of the research 
team.
The corn variety would be extended 

in northeastern areas of China due 
to its early mature characteristics, he 
added. “The breeding of a new variety 
of corn needs at least 10 years. Many 
people devoted their whole life in it,” 
said Huang.
After graduating from China Agri-

cultural University with a master’s 
degree in 1988, Huang joined CAAS 
and mainly focused on corn genetic 
breeding.
Huang, at his 50s, already won 

fame for two of his major corn vari-
eties, Zhongdan 808, whose breed-
ing took 10 years, and Zhongdan 
909, 17 years. “The experimental 
field was located near the east 
gate of CAAS in the past. we used 
to sow and pollinate there,” he said. 
 “Years ago, we worked in a very shab-
by environment due to a lack of funds. 
I see things are better o� these days.”
“There were difficult time when 

everyone went back home Chinese 
Lunar New Year, while we had to stay 
watching over the crops”, he said. 
“I always remembered Li Jingx-

iong, the scientist who influenced me 
most, went to the corn field in July at 
his 80s.”
Zhongdan 808 corn, widely used 

in southwestern China for about 10 
years, helped increase the produc-
tion by 19.7 percent to about 6,000 
kilograms per year, compared with 
that in 2009 because of its big and full 
heads and disease-resistance traits, 
according to Huang. “The research of 
corn, one of the major crops in China, 
fell behind many developed countries 
in the level of mechanization. Also, 
most of the varieties came from small 
groups of researchers, while there 
were big companies working on it in 
foreign countries.”
Huang said the common way to 

transform scientific achievements 
into real products in the market was 
to cooperate with companies.
“To plant corns in a field with an 

area of 6.7 million square kilometers, 
we need 4,000 to 5,000 seeds,” he said. 
“It’s something laboratories cannot 
do.”  
Zhongdan 909 corn variety, also 

developed by Huang and his research 
team, first entered the market in 2011. 
The cultivating area expanded rapidly 
to more than 2 million hectares in 
total in northwestern and northeast-
ern China by the end of 2016.
Its density-resistance and slanting-

resistance characteristics helped to 
increase the production, he said.
The promotional area of the new 

crops reached 37 million hectares and 
animals 210 million. 
Every year, it will send an average 

70,000 researchers to work in the 
countryside and cultivate an average 
1.06 million grass-root technicians 
and farmers. 
Huang Changling is just a typical 

example of many breeding scienctists 
in CAAS.
Chen Hualan, another researcher 

from Harbin Veterinary Research 
Institute of CAAS, released the avian 
influenza vaccine in Chinese market 
back to 2004.
She said the vaccine was used to 

prevent H5 virus infection for live-
stock in China, and African and Asian 
countries including Vietnam and 
Egypt. 
Chen started working in CAAS after 

getting the PhD degree in 1997.
“I see the academy changed a lot in 

terms of human resources and equip-
ment,” she said. Chen, as one of the 
pioneers of influenza vaccine research 
back to 1994, led her lab to become 
the only research center qualified to 
diversify influenza viruses in China. 
The lab established a database of 
more than 400 viruses and promoted 
its vaccine in the whole country.
More than 70 billion dose of vac-

cines have been used in the world.
Chen and her team found the H7N9 

virus which was infected by Chinese 
people were similier to that of live-
stocks in April 2013. A month later, 
they found H5N1 virus could possiblty 
be transmitted through the air. And 
in July, they found H7N9 didn’t make 
livestocks ill but had severe influence 
and capability of transmission for 
human, thus revealing the threat of 
the virus among the public.
In 2015, she was selected one of the 

five world’s prominent female scien-
tists by the UNESCO among more than 
2600 candidates.  In the last 60 years, 
CAAS has developed 218 new plant 
varieties and animal breeds, 130 new 
products and 290 new technologies. 
   The land area taken up for the 
new plant varieties has reached 
37 million hectares and the space 
used for the new animal breeds 
now totals 210 million hectares.  
    Every year, CAAS sends an aver-
age of 70,000 researchers to work 
in the countryside and cultivates an 
average of 1.06 million grass-roots 
technicians and farmers.

The Institute of Crop Sciences’ innovation team for wheat germplasm 
resources and genetic  improvement wins the first-ever National Innovation Team 
Award at the 2016 National Science and Technology Progress Awards.

In January, 2011

CAAS’ 
Institute 
of Crop 
Sciences 
won first 
prize at the 
National Science and 
Technology Progress 
Award 2010.

In January, 2011

CAAS’ Institute of 
Cotton Research won 
second prize at the 
National Technology 
Invention Award 2010.

On Nov 2, 2011

Li Jiayang was 
appointed as 
deputy minister 
of agriculture, 
a member of 
the ministry’s 
Leading Party Group and 
president of CAAS.

On Feb 14, 2012

China’s 
Rice 
Research 
Institute 
of CAAS won second prize 
at the National Technology 
Invention Award 2011 for 
its research on breeding 
techniques.

In January, 2013

CAAS’ Institute 
of Crop Sciences 
and Institute of 
Plant Protection 
won first prize 
at the National 
Science and Technology 
Progress Award 2012.

In January, 2013 

CAAS’ Institute of 
Animal Sciences won 
second prize at the 
National Technology 
Invention Award 2012 
for its research on the 
discovery of important 
genes traits.

On Jan 21, 2013

CAAS launched 
a science and 
technology innovation 
program.

On Jan 10, 2014

CAAS’ 
Harbin 
Veterinary 
Research 
Institute 
won second prize at 
the National Natural 
Science Award 2013.

In January 2014

CAAS’ Institute of 
Agricultural Resources 
and Regional Planning 
won second prize 
at the National 
Technology Invention 
Award 2013.

On Jan 9, 2015

CAAS’ 
Institute 
of Food 
Science and 
Technology and Oil 
Crops Research Institute 
won second prize at the 
National Technology 
Invention Award 2014.

On Jan 8, 2016

CAAS’ Oil Crops 
Research Institute 
and Nanjing Research 
Institute for Agricultural 
Mechanization Ministry of 
Agriculture won second 
prize at the National 
Technology Invention 
Award 2015.

 On Dec 28, 2016

Tang 
Huajun was 
appointed 
as a 
member of 
the Leading 
Party Group of the 
Ministry of Agriculture 
and CAAS’ president.

On Jan 9, 2017 

A wheat germplasm 
resources and genetic 
improvement research team 
from CAAS’ Institute of Crop 
Sciences won an innovation 
team award at the National 
Science and Technology 
Progress Award 2016.
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Staff

Researchers Doctorate Degrees Holders 

Postgraduate Degrees holders 

1,578 managerial stafi, 22346%983 technicians and logistics 

workers, 

13.99% 

 

 

5,911 researchers (including 1,446.people who also hold.managerial posts), 84.13%Of all the researchers at CAAS, 1,1421are.professors, accounting for 19.32%

5,911

 researchers 2,958 hold.research assistant title or below, accounting for 49.96%1,811 are.associate professors, 

accounting for 30.64%
Postgraduate degree holders account for 51.64 percent of the total managerial stafi.at CAAS. 

Of them, 

517 have doctorates and 407 have master' s degrees. A total of 675 managerial stafi members are.45 years old.or younger, accounting for 

42.77 percent of the CAAS management group.Among the technicians and logistics workers at CAAS,  received special government allowances from the State Council;  are.in flrst-class technical posts, 198.in the second-class technical posts; 

190 technicians have college degrees and above, accounting for 19.33 percent of the 

total number of this group. There.are.

110 technicians and logistics workers aged.45 or below at CAAS, accounting for 11.19 percent of the total.Currently,  academicians of the Chinese Academy of Sciences and the Chinese Academy of Engineering work.in CAAS. Of the CAAS stafi, 
 scientists have been listed.in the National Ten 

Thousand Talents Program; 

 have been honored.as National Young and Middle-aged.Expert 

with Outstanding Contributions to China;.

108 have received special government allowances 

from the State Council; 

 have been listed.in the National Hundred, Thousand and Ten Thou sand Talents Program; 

 teams have been ranked in the Innovative Talents Growth Program initiated.by the Ministry of Science and Technology;  have won the China 

Agricultural Elite Award presented.by the Ministry of Agriculture, and 
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Graduate Education

In 2017, the Graduate School of the Chinese Academy of Ag-
ricultural Sciences (GSCAAS) made huge progress in the 
construction of its college system. The veterinary college is 
running well, while the construction of an international edu-
cation college has been actively pushed forward. It has also 
begun to build its Graduate School in Shenzhen. And it has 
enacted Proposals on Consolidating the Construction of a 
Graduate Teaching Quality Assurance System. According 
to the results of the fourth national disciplines evaluation 
published by the Ministry of Education in 2017, four of the 
first-level disciplines of the CAAS Graduate School ±  Crop 
Science, Plant Protection, Animal Husbandry and Veteri-
nary Science ±  were rated as A+. Two first-level disciplines 
±  Biology, and Agricultural Resources and the Environment 
±  were rated A-. Four first-level disciplines ±  Food Science 
and Engineering, Horticulture, Ecology and Agrostology ±  
were rated B+. One first-level discipline ±  The Economy and 
Management of Agriculture and Forestry ±  was rated B.

At present, the Graduate School has 1,797 supervisors, 
including 556 supervisors for doctoral programs and 508 
teachers (full-time and part-time). A total of 5,119 students 

are currently studying at the school. The students in doc-
toral programs numbered 1,595 and those in postgraduate 
programs numbered 3,524. In 2017, the Graduate School 
enrolled 1,591 students (335 for doctorates, 754 for mas-
ter' s degrees, 258 for specialized master' s degrees, 203 
international students and 41 for doctorates under interna-
tional cooperation programs). A total of 1,083 students, in-
cluding 231 PhD holders and 852 master' s degree holders, 
graduated last year.

In 2017, the Graduate School enrolled 203 international 
students. Of the new students, 184 are PhD candidates and 
101 were awarded Chinese Government Scholarships. The 
Graduate School currently has 394 international students, 
including 357 doctorate candidates. The students are 
studying in 38 disciplines among 30 CAAS institutes. They 
come from 53 countries of Asia, Africa, Europe, America 
and Oceania. A total of 46 international students, includ-
ing 39 PhD holders and 7 master' s degree holders, gradu-
ated from the CAAS Graduate School last year. Three over-
seas doctorate candidates received Chinese Government 
Scholarships for Excellent Overseas Students in 2017. 

Facts and Figures
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The revenue of CAAS in 2017 was 7.21 billion yuan 
($1.13 billion). The year' s government grant was 
3.55 billion yuan ($555 million), which included 
a special fund of 800 million yuan ($125 million) 
for the science and technology innovation pro-
gram (ASTIP). 

Budget

Major Science & Technology Facilities: CAAS has two 
major national key scientific facilities; a national high-level 
biosafety laboratory for prevention and control of epidem-
ics of animal diseases, six state key laboratories, a state 
key laboratory jointly built with provincial governments, 22 
comprehensive key laboratories under the Ministry of Ag-
riculture, 40 special key laboratories under the Ministry of 
Agriculture, 30 agri-products quality safety risk evaluation 
laboratories under the Ministry of Agriculture and Rural 
Affairs and 52 academy-level key laboratories.  

Major technology innovation platforms: CAAS now 
has five national engineering technology research cen-
ters, five national engineering laboratories, two national 
engineering research centers, 22 national centers (sub-
centers) for the improvement of varieties, 18 national 
agricultural industry technology research and develop-

ment centers, 32 academy-level engineering technology 
research centers.

Major supporting platforms: CAAS now has four national 
science and technology foundation platforms, 11 national 
crop seed quality resource banks, 12 national nurseries for 
quality crop seed resources. The academy boasts 480,000 
accessions of crop germplasm resources under long-term 
preservation, which ranks second in the world. It also has 
five national field stations for scientific observation and ex-
periment, three national product quality supervision and 
inspection centers, 31 ministerial-level quality supervision 
and inspection test centers, three national reference labo-
ratories, two FAO reference centers and seven OIE refer-
ence laboratories. CAAS owns the National Agricultural 
Library, in which the collection of agricultural books and 
journals ranks top in Asia and the third in the world. 

Research Facilities

CAAS | ANNUAL REPORT 2017

7.21 
billion yuan 

in annual revenue
($1.13 billion)

3.55 
billion yuan

($555 million) 
in government grant
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The CAAS field station network consists of three basic systems ±  experiment demonstration; observation and monitoring; 
pilot projects and conversion. There are 103 field stations in 27 provinces (municipalities, autonomous regions), covering an 
area of 6,074 hectares and have a total staff of 1,250.

In 2017, CAAS spent 220 million yuan ($34.36 million) and launched 67 projects for the construction, maintenance and pur-
chase of field stations. The area of newly added field stations reached 21,700 square meters. The academy also improved 
112.93 hectares of experimental fields and purchased 77 pieces of agricultural implements, 370 sets of instruments and 
equipment. It carried out 1,429 scientific research projects with a total expenditure of 566 million yuan ($88.41 million). 
With the support of data collected from these field stations, CAAS received 49 scientific awards of ministerial-level or above 
and published 2,253 high-quality papers. It also examined and approved 153 new varieties and received 567 patents.

The academy held 274 on-the-spot meetings and demonstrations in its field stations, with the attendance of 21,000 people 
in total. It also organized 189 training classes and trained 22,000 farmers and agricultural technicians. It promoted 279 
new varieties and planted them in an area of 3.84 million hectares. It promoted 96 new agricultural techniques and adopted 
them on 3.86 million hectares of land and applied them to 1.04 million livestock and poultry. It also promoted 36 new prod-
ucts which were planted on 3.07 million hectares of land.

Field Stations

Facts and Figures
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INSTITUTES IN BEIJING

•  Institute of Crop Sciences

•  Institute of Plant Protection 

•  Institute of Vegetables and Flowers

•  Institute of Environment and Sus-
tainable Development in Agriculture

•  Institute of Animal Sciences

•  Institute of Apicultural Research

•  Feed Research Institute

•  Institute of Food Science and Tech-
nology

•  Biotechnology Research Institute

•  Institute of Agricultural Economics 
and Development

•  Institute of Agricultural Resources 
and Regional Planning

•  Agricultural Information Institute

•  Institute of Quality Standards and 
Testing Technology for Agro-Prod-
ucts

•  Institute of Food and Nutrition Devel-
opment of MOA

INSTITUTES OUTSIDE BEIJING

•  Farmland Irrigation Research Institute 
(Xinxiang, Henan)

•  China National Rice Research Institute 
(Hangzhou, Zhejiang)

•  Institute of Cotton Research (Anyang, 
Henan)

•  Oil Crops Research Institute (Wuhan, 
Hubei)

•  Institute of Bast Fiber Crops (Changsha, 
Hunan)

•  Institute of Pomology (Xingcheng, Liaoning)

•  Zhengzhou Fruit Research Institute 

•  Tea Research Institute (Hangzhou, Zhejiang)

•  Harbin Veterinary Research Institute 

•  Lanzhou Veterinary Research Institute

•  Lanzhou Institute of Husbandry and Phar-
maceutical Sciences

•  Shanghai Veterinary Research Institute

•  Institute of Grassland Research (Hohhot, 
Inner Mongolia)

•  Institute of Special Animal and Plant Sci-
ences (Changchun, Jilin)

•  Agro-Environmental Protection Institute 
of MOA (Tianjin)

•  Biogas Institute of MOA (Chengdu, Sich-
uan)

•  Nanjing Research Institute of Agricultural 
Mechanization of MOA (Nanjing, Jiangsu)

•  Institute of Tobacco Research (Qingdao, 
Shandong)

•  Agricultural Genomes Institute (Shen-
zhen, Guangdong)

•  Urban Agriculture Research Institute 
(Chengdu, Sichuan)

CO-HOSTED INSTITUTES

•  Citrus Research Institute 
(Chongqing, Sichuan)

•  Institute of Sugar Beet (Hu-
lan, Heilongjiang)

•  Sericultural Research Insti-
tute (Zhenjiang, Jiangsu)

•  Institute of Chinese Agri-
cultural Heritage Research 
(Nanjing, Jiangsu)

•  Buffalo Research Institute 
(Nanning, Guangxi)

•  Grassland Ecological Re-
search Institute (Lanzhou, 
Gansu)

•  Poultry Institute (Yangzhou, 
Jiangsu)

•  Sweet Potato Research Insti-
tute (Xuzhou, Jiangsu)

•  Changchun Veterinary Re-
search Institute 

Logistics Service Center

Graduate School of CAAS

Organizational Structure of CAAS
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General Office
Department of Research Management
Department of Personnel
Department of Finance
Department of Infrastructure
Department of International Cooperation
Department of Agricultural Technology Transfer
CAAS Party Committee
Department of Supervision and Auditing
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Key Laboratories and Centers

Appendix

1 Major national facilities

No. Facilities Research Institutes

1
National Key Facility for Crop Gene 
Resources and Genetic Improvement

New gene discovery and germplasm innovation; crop molecular breeding; crop functional 
genomics; plant proteomics; and crop bioinformatics.

Institute of Crop Sciences 
Biotechnology Research 
Institute 

2
National Center for Agricultural 
Biosafety Sciences

Significant agricultural and forestry diseases and insect pests; invasive alien species; 
and genetically modified organism biosafety for agriculture and forestry.

Institute of Plant 
Protection

2 Key national laboratories

No. Facilities Research Institutes

1
State Key Laboratory for Biology of 
Plant Diseases and Insect Pests

The mechanisms of calamities caused by important crop diseases and insect pests, 
monitoring and forecasting, and control technologies; the mechanisms of invasive 
alien species; functional genome for plant protection, and gene biosafety.

Institute of Plant 
Protection

2
State Key Laboratory of Animal 
Nutrition

Nutritional requirements and metabolic regulation; feed safety and evaluation; animal nutri-
tion and environment; animal nutrition and immunology; molecular nutrition and genetics.

Institute of Animal 
Sciences

3 State Key Laboratory of Rice Biology
Genetic basis of rice germplasm improvement and innovation; physiological and 
the biochemical mechanism of rice growth and development; interrelation studies 
between rice plants and environment, and rice molecular breeding.

China National Rice 
Research Institute

4
State Key Laboratory of Veterinary 
Biotechnology

Genetic engineering of animal pathogens, cell engineering, molecular biology, and 
other areas of basic research in veterinary medicine.

Harbin Veterinary 
Research Institute

5
State Key Laboratory of Veterinary 
Etiological Biology

Infection and pathogenesis; etiological ecology, immunity, early warning and prophy-
laxis of veterinary and major zoonotic diseases .

Lanzhou Veterinary 
Research Institute

6
State Key Laboratory of Cotton 
Biology

Cotton genomics and genetic diversity research; cotton quality biology and functional 
genes research; cotton fiber yield biology and genetic improvement research; and 
cotton stress biology and environment regulation research.

Institute of Cotton 
Research

3 International reference laboratories

No. Facilities Research Institutes

1
FAO Reference Center of Animal 
Influenza

The Laboratory is in charge of the confirmative diagnosis of highly pathogenic avian 
influenza, animal influenza surveillance, development and update of vaccines and 
diagnostic reagents.

Harbin Veterinary 
Research Institute

2
FAO Reference Center of Biogas 
Technology Research and Training

Policy study and technology research in biogas-related sectors. Biogas Institute of the MOA

3
OIE Reference Laboratory for Equine 
Infectious Anemia

Research focused on epidemiology and immunology of Equine Infection Anemia. 
An equine infectious anemia virus vaccine model is used to study the mechanism of 
protective immunity for lentiviruses.

Harbin Veterinary 
Research Institute

4
OIE Twinning Laboratory for Equine 
Influenza

The laboratory is to carry out the research on the epidemiology, etiology, and diagnosis 
of Equine Influenza and development of a vaccine and diagnostic reagent.

Harbin Veterinary 
Research Institute

5
OIE Foot and Mouth Disease Refer-
ence Laboratory

Technical consultations and services, etiology studies, molecular epidemiology 
research and immunology research; R&D on techniques and products for FMD preven-
tion and control.

Lanzhou Veterinary 
Research Institute

6
OIE Ovine Theileriosis Reference 
Laboratory

Pathogen identification, epidemiology, diagnosis, prevention and control of ovine 
theileriosis.

Lanzhou Veterinary 
Research Institute

7
OIE Reference Laboratory for Infec-
tious Bursal Disease

Studies related to basic pathogen research, epidemiological studies and the prevention 
and control of the infectious bursal disease virus.

Harbin Veterinary 
Research Institute

8
OIE Reference Laboratory for Avian 
Influenza

In charge of the confirmative diagnosis of avian influenza, avian influenza surveillance, 
development and update of vaccines and diagnostic reagents.

Harbin Veterinary 
Research Institute

9
OIE Collaborating Center for Zoonoses 
of Asia-Pacific

Carries out research on the regional epidemiology, etiology, the mechanism of inter-
species pathogen transmission, molecular mechanism of pathogenesis and immune 
mechanism.

Harbin Veterinary 
Research Institute

4 High Containment Facilities

No. Facilities Research Institutes

1
National High Containment Facilities for 
Animal Diseases Control and Prevention

To meet the demands of the national biosafety strategy and public health. To carry out 
related basic and applied research of major zoonoses and severe exotic diseases.

Harbin Veterinary 
Research Institute






