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China is currently experiencing a transition period for its agriculture development. Innovation in science and technology
will play a crucial role in achieving the modernization of agriculture in China. Over the last decades, agriculture in China
has primarily been of extensive style with an undiversified conformation. There has been a poorish correlation among the
primary, secondary and tertiary industries, the three-industry, resulting in a less developed agro-processing industry and
shortened industry chain. Jilin province is a typical ecotype area of agriculture in northeast China and an epitome of the
northern agriculture. Belarus has well developed machinery, food and potato industries. These are ideal complements to the
agricultural economics in northeast China. Thus, induction of talents and the advanced technologies in food processing indus-
tries from Belarus would be a wise choice to overcome the shortage in agro-products processing industries, so as to promote
the coordinated development of the three-industry in China. Jilin Academy of Agricultural Sciences (JAAS) has a prestige
history of some 100 years. Scientists there have contributed greatly to both national and regional agriculture with their re-
markable achievements in cereal breeding, pomology, edible fungus, vegetables, and animal husbandry. Together with the
broad market potential for farm products processing industry in China, these have provided Belarus with a great opportunity
of collaboration with China. This article overviews the agriculture and agricultural related science and technology in Jilin.
Further, a comparative analysis was conducted aiming at clarification of the advantages in agricultural sciences between Jilin
and Belarus. Finally, the feasibility and future perspectives of the collaboration between the two parties are also discussed.
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YV CHH XVH, JJAF IOHI'AH, TOH T)XXAHBBOU, CYHb JIDH

B3AUMHOE COTPYJHHUYECTBO KUTAS U BEJIAPYCHU
B OBJIACTH CEJIbCKOXO3SIICTBEHHBIX HCCJIEJJOBAHUI

Arademusi cenbCKoXo35UCmEeHHbIX HAYK nposunyuu [3unune, 2. Yanuyno, Kumaii, e-mail: gjhzc@cjaas.com

B nactosmee Bpems B Kutae HaOnmogaeTcs nepexoaHbli IEpruoa B Pa3BUTHH CENbCKOTO X03sgiicTBa. [Ipn MonepHuza-
LIUU CEeNbCKOro Xo3siicTBa Kurtas orpoMHyIo ponb Oy1yT UTpaTh HHHOBAIlMM B HayKe M TEXHOJOTUAX. 3a TOCIeTHHE Jecs-
TUJIETHUS CeIbCKOE X03sHcTBO KuTast ObLI0 SKCTEHCHBHBIM, MPAKTHUECKH HE OBIIO B3aMMOJECHCTBHS MEXIY Pa3IUIHBIMH
oTpacisiMu (IepBUYHOI, BTOPUYHOH, TPETUUHOI), B pe3yJbTaTe YEro CelbCKOXO3siCTBeHHas nepepadaThiBaromas mpo-
MBIIJICHHOCTh OKa3anack cnabo pa3BuToi. IlposuHums L[3unnHbp — 3TO afanTHpOBaHHAA K OMPEACICHHON OKpY Karommen
Cpejie 30Ha CeNIbCKOT0 X034HCTBa Ha ceBepo-BocTOke KuTas u TUMHYHBIN IpUMEp BEIEHH s CETbCKOT0 X03HCTBA Ha CEBEPE.
B benapycu xoporio pa3BUTO MalIHHOCTPOEHHE, MTHUIIEBAs] TPOMBIIIIEHHOCTh U KapTO()ENeBOACTBO, UTO SABIIAETCS Uealb-
HBIM JJIsI CEJIbCKOXO0351HICTBEHHOM S5KOHOMUKH ceBepo-BocToka Kutas. Takum 0o6pa3om, 3HaHNS U COBPEMEHHbIE TEXHOJIOTHH
B obyacTH nepepabareiBarolieil MpoMelIeHHOCTH benapycu Mornu Ob CTaTh pa3yMHBIM PELIEHUEM JJIs yCTPAHEHUsS BCEX
HEJI0CTATKOB NepepadaThiBaloIell MpoMbInIeHHOCTH KuTast u cnoco6¢cTBOBaTh pa3BUTHIO TPETUYHOM OTPACIH SKOHOMUKH.
HcTopus AkaneMuu cebCKOXO3SHCTBEHHBIX HayK MPOBUHIMK LI3mnnHb HacuuTeiBaeT okoso 100 net. YueHnsle AkageMuu
BHOCSIT OTPOMHBIH BKJIaJ] B Pa3BUTHE CEJILCKOTO X03s5{CTBa KaK Ha HAIlMOHATIBHOM, TaK M Ha PETHOHAJIEHOM yPOBHE U UMEIOT
OobIINE JOCTHKEHUS B 00JIACTH CEJIEKIIMU 36PHOBBIX, OBOILEBOJCTBA, II0O0BO/ICTBA, )KUBOTHOBOCTBA. biiarogaps orpom-
HOMY PBIHOYHOMY MOTEHIHAY JUIsl TepepabaThIBaloIeil MPOMBIIIICHHOCTH CeIbCKOX03s1HCTBEHHON npoaykunun B Kutae y
benapycu uMeroTcst Bce BO3MOXKHOCTH JUISl COTPYIHUYECTBA € 3TON cTpaHoi. B cTarbe mpeacTasiieH 0030p CeIbCKOro X03si-
CTBa U CEJIbCKOXO35UCTBCHHOI HayKN M TeXHOJOrui npoBuHIMHU L{3nnnae. Kpome Toro, mpoBeieH cpaBHUTEINbHBII aHATIN3,
I TOrO llTO6bI ONPEACIIUTE OCHOBHBIC IPEUMYLIECTBA CEILCKOXO035TMCTBEHHOM HAayKU IPOBUHIIUU ]_ISI/IJ'II/IHb u Benapycu,
paccMaTpUBarOTCs MEPCHEKTHBBI Oy IyIEro COTPYAHUYECTBA MEXKY JABYyMs CTPaHAMH.

Kuiouesvie cnosa: Kuraiickas npoBunuus [[3unune, benapyce, cenbckoe X0351UCTBO, HAyKa M TEXHOJIOTUHU, COTPYIHHU-
4eCTBO.
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Today’s economy in China is facing the challenge of resources and environment constraints, and
production cost raise up. This urges the improvement in science & technology innovation and transfor-
mation in agricultural development mode. In particular, the “One zone one road” strategy from the new
central government offers a great opportunity to make use of the markets and resources from domestic
China and abroad. This has largely promoted international cooperation and communication in China
agriculture. Belarus is an important nation of the Silk Road economic zone. Its advanced machinery
manufacturing and farm product industries make it a strong complement for China. In current specific
period of agricultural development mode transformation in China, a profitable collaboration potential
will offer mutual benefits and win-win outputs to both nations.

1. An overview of Agriculture in Jilin

China is an agricultural nation. The principal contradiction in agricultural development has over the
last decades been changed into the conformational contradiction from insufficient total production of the
grain. Market-oriented agriculture is the basic direction of the future agriculture in China. An intensive
and environment friendly modern agriculture not only requires an optimized production chain of strong
science and technology support, but also considers ecological priority and transformation in develop-
ment pattern with coordination between planting and cultivation, and integrative development of the
three-industry.

Jilin province is an agriculturerich province. It is located in one of the 3 most famous fertile lands
in the world and, also the center of the golden corn zone in the world. Jilin is the key commodity grain
production base, the “hometown of soybean” and the main production area of the high quality Japonica
rice in China. It has been taken for many years the top ranking position in-per-unit area yield of grain,
the commodity rate of grain and the per capital occupancy of grain in China. Over the last decades Jilin
has made a significant contribution in ensuring national food security.

Now, Jilin province is experiencing a new period of transformation from traditional agriculture into
advanced agriculture. The agricultural development starts to relying mainly on science and technology
innovation, instead of previous extensive agriculture that depends extensively on input of resource ele-
ments. It is believed that advanced agriculture is an integration of elements like land, water and energy
saving, environment friendly, efficient and sustainable.

2. The effects of the agricultural S&T on modern agriculture development in China

At present, the rural population of China accounts for 43.9 % of the national population of 1.36 bil-
lion. The number of farming employes accounts for 39.8 % of the rural. According to the fundamen-
tal realities of the country, agricultural modernization is essential for realization of the modernization
in China. Like industrial development, modern agriculture depends on also the support from modern
sciences and technologies. Conduction of a modern agriculture system requires transformation of the
agricultural developing mode, as well as improvement of traditional agriculture with modern sciences
and technologies. Although, science and technology is prerequisite to ensure national food security, it is
necessary to break through the constraints of resources and environment, and also the decision-making
ability to promote construction of modern agriculture. JAAS is one of the agricultural research institu-
tions of reputed expertise in agricultural sciences and technologies development in the northeast area.

2.1. Historical contribution of JAAS in agricultural S&T

JAAS plays a key and leading role in breeding and cultivation of crops such as maize, rice, soybean,
sorghum and other major food crops in China. Maize, soybean and rice breeding technologies take great
advantage over other crops. The success in breeding of “Jijing” series rice varieties eliminated the de-
pendence of Jilin rice breeding on Japanese rice germplasm, with a world record of accumulative plant-
ing area of more than 3.33 million hectares. The 1st hybrid soybean was bred in JAAS and obtained the
patents of China, Japan and USA. The cultivation technique of spring maize ranks to the top in China
for the multiple-year high yield record under natural rainfall condition. Advanced corn borer bio-con-
trolling technology is used to 2.33 million hectares field each every which makes a great contribution to
regional corn production.

Technique improvements have also been made on cold land pomology, vegetable and edible fungus
research. A high quality variety library of cold land fruit trees of Northeast China was established in
JAAS. JAAS is also the 1st one to conduct the asparagus and sweet potato research in Jilin province.
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In addition, biotechnology research and technology development are reputed in the nation for its ad-
vanced R&D capability in crop biotech breeding and plant bioreactor. The 1st national center for GM
maize and soybean R&D was affiliated at JAAS holding many important national projects in crop bio-
tech breeding. Over 100 years history, animal husbandry research in JAAS has played a critical role in
China. The hybrid Red steppe is the 1st cattle breed in China. Songliao black swine is the 1st lean-meat
type with black color female line in northeast China. Subo merino sheep is the national released new
breed can produce the super fine-fleece. Animal Respiration Calorimetric Device was made indepen-
dently in JAAS filling the domestic gap.

2.2. S&T innovation of different ecological areas in Jilin

Agricultural modernization depends on S&T innovation. Based on the 42 national affiliated research
centers of JAAS, the resource superiorities and agriculture production reality, diverse types of S&T in-
novation are conducted throughout 3 ecological areas of Jilin. In the east of Jilin, Changbai mountain
area has well protected natural resources including more than 1000 species of wild animals and 2700
species of wild plants. There are opportunities to develop special local products and the Chinese herbal
medicine. In the middle part of Jilin, which is the major grain production area, genetic breeding and
cultivation of maize, rice, soybean and other crops are encouraged. For instance, the main breeding
interests for maize are in early mature, dwarf, close planting, suitable for machine harvest. Whilst rice
breeding interests lie in direct seeding with high quality and better taste. Develop hybrid soybean breed-
ing research and maize-soybean intercrop varieties to improve the optimization of agricultural structure
in Jilin, enhance breeding varieties of edible and processing soybean in order to realize the goal of
national soybean self-sufficiency above 50 %. Development of high yield technologies with water-nutri-
tion-chemical control, resources efficiency and environmental friendly. The west part of Jilin is an inter-
laced zone of farming and livestock, mainly focusing on semi-barn feeding and water saving agriculture
research. The industry of silage corn, alfafa planting and sheep, cattle breeding for meat and milk use
purpose will be a better start to drive moderately large-scale livestock and poultry breeding. Jilin is just
located in the world famous black soil belt with an area of 1.1 million hectares black soil. JAAS has been
working on the monitoring research of the black soil for more than 30 years, mainly focusing on protec-
tive cultivation, commercial organic fertilizer, grain-bean rotation, straw retain to the land and many
other newly used technologies.

2.3. Modern agriculture development promoted by the commercialized S&T achievements

In recent years, there are approximately 150 technologies of JAAS which are applied to agriculture
and can increase the social benefit of 5 billion RMB every year. In order to accelerate the breeding
process and strengthen the core competitiveness of the varieties, 2 R&D union groups have been set up
for maize and rice according to the commercialized breeding mode. Rice research of JAAS leads the
industry of Japonica rice breeding in China, president XI Jin-ping highly praised the taste and qual-
ity of Jilin rice during the NPC&CPPCC. Jijing511 won the “China fine taste rice award” in 2015 and
the silver prize of “China-Japan fine taste award” in 2016 making “Jilin rice” known to outside China.
Trichogramma and Beauveria bassiana are developed for bio-control of Asian corn borer. The tech-
nique application area of Trichogramma and Beauveria bassiana reached to 2 million hectares and 330
thousand hectares which save 900 million kg of grain losses every year. “Broad-narrow row farming
techniques” applies to >330 thousand hectares every year.

3. Contrastive analysis of agriculture between Jilin and Belarus

3.1. Natural resources overview of Jilin and Belarus

Jilin province is located in the center of northeast Asia and is the central region of northeast China
with a total area of 18.74 square kilometers and 7.03 square kilometers of arable land. Jilin is part of
the temperate continental monsoon climate, the annual frost-free season is about 100—160 days and the
average annual rainfall is 400—600 mm. The natural environment is suitable for agricultural produc-
tion. In 2015, the planting area of the food crops was 5.08 million hectares and the total grain output
was 36.47 million tons in our province. The per unit area yield of grain keeps the first in China for
many years.

Belarus is located in the center of Europe with a total area of 207.6 thousand square kilometers.
The agriculture and animal husbandry are better developed in Belarus. It is also the main flax producing
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area in the world. The cereal, economic crops and forage crops are the major crops in Belarus, among
which potato is one of the important parts of agro-products. Animal husbandry mainly focuses on meat,
egg and milk production. Most of the dairy products in Belarus are used for export.

3.2. Agricultural S&T overview of Jilin and Belarus

There are 18 agricultural independent research organizations in Jilin province. JAAS is the only one
specialized agricultural research firm subordinate of Jilin provincial government, which has the com-
prehensive priority with applied research and applied basic research. Throughout its 100-year changes,
JAAS currently employs the total of 1197 staff members, including 870 research scientist: 170 with Ph.
D. degree and 350 with master degree. There are 19 research institutes of scientific orientations covering
from plant and animal science & breeding, biotechnology, plant protection, germplasm resources, po-
mology, agro-products processing through agro-economics and ecology etc. JAAS has contributed both
nationally and regionally to science and technology of agriculture with its remarkable achievements.

The developed agriculture, universities specific for scientific and technological talents training, me-
chanical manufacturing technology such as tractor and agricultural implement of Belarus have been in
a world leading level. After 170 years research history, the Agricultural Science Department of National
Academy of Science of Belarus is the specialized organization for agricultural research, providing germ-
plasm resources for nationwide and making outstanding contribution to cultivation, animal husbandry
and veterinary, agricultural mechanization and food production.

3.3. Broad collaboration potential of agricultural S&T between Jilin and Belarus

The natural conditions between Jilin and Belarus are very similar, what makes a strong possibility
for portability and complementarity of the scientific and technological achievements from both sides.
Many scientific and technological outputs in Belarus can be transformed into the broad market of China.
Jilin can also offer germplasm resources and the integrated cultivation technologies of crops and animals
to meet the demand of agricultural development in Belarus. There are strategic cooperation agreements
between the Chinese and Belarus governments which will create favorable conditions for collaboration
between two countries.

3.3.1. The «bring in» strategy of Agricultural Research

China has already entered an aging society, the aging population will reach 248 million by 2020
and aging level will reach 17.17 %. The elderly population will be over 400 million in 2050. After the
implementation of the second child policy in 2015, the population of infants will increase rapidly. It is
expected that it will increase more than 2 million newborns every year. In order to meet the rapid in-
creased needs of the population, Jilin starts to pay more attention to the functional food research which
was almost a blank in the past. The launch of national staple food strategy of potato in 2016 predicts that
more than 50 % of potato will be used as staple food in 2020 which require to pay further attention to
potato research. The Food processing machinery and equipment production level of China is relatively
backward. The biological control technology on direct edible agricultural products such as vegetables
and fruit still needs to be improved.

The elderly health food and infant functional food research and development of Belarus is in a world
leading level. There are senior researchers and advanced functional food production technologies, pro-
cesses and equipment. It will be a shortcut and great opportunity for China if the academicians working
on functional food research and the related technologies, processes and equipment can be introduced
to China from Belarus to meet the needs of high-end market in China. Potatoes are the important ag-
ricultural products and there are more than 100 varieties in Belarus. The manufacturing technology
of agricultural machinery, food processing machinery in Belarus has been leading in the world. The
application of bio-control technology especially on direct edible agricultural products is widely used.
Through the collaboration, potato resources, agricultural machinery and manufacturing technology,
food processing machinery and bio-control technology Belarus will successfully introduced to China
and rapidly promote the modern agriculture development here.

3.3.2. The “step abroad” strategy of Agricultural Research

The market potential of fruit, vegetables and edible fungus in Belarus is tremendous which needs
a large number of import every year. Pig and chicken breeding are competitive industries compared
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to other livestock breeding in Belarus. Although the production of livestock is increasing in the recent
years, it is still unable to meet the growing demand.

The cold tolerant fruit tree resources in Jilin province can represent the north part of China. There
are more than 1300 fruit tree resources in the nursery which is a national affiliated center established in
JAAS. During the collaboration, JAAS would like to make a joint use of the resources and technologies
with Belarus. The animal husbandry study in Jilin is famous in China. Many breeds such as the hybrid
Red steppe, Yan scalper, mutton sheep and local chicken can provide technical support for the animal
husbandry development in Belarus. The edible fungus production in Jilin such as oyster mushroom,
pleurotus eryngii, black agaric, champignon, lucid ganoderma and toadstool industry can be imported to
the market of Belarus.

4. Future prospects of the complementary collaboration

Under the national strategic concept of “one belt and one road”, the agricultural technology coopera-
tion between Jilin and Belarus specific in agricultural machinery, breeding, functional food, cold toler-
ant fruit tree, biotechnology areas will be an assist to make a breakthrough in our modern agriculture
establishment. To develop joint overseas bases for each other, Belarus can make full use of the broad
market resources in Jilin and transform the advanced agricultural scientific and technological achieve-
ments. Meanwhile, new crop varieties, high quality fruit and vegetable resources and new type fertil-
izer of Jilin can be applied in Belarus. The win-win cooperation of agro-technology between China and
Belarus will be achieved through the complementary advantages of the two countries.
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