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Study on Modern Agriculture Equipment and Technology Coordi-

nating Innovation
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Abstract As the material foundation of agriculture modernization, the modernization level of agricultural equipment and technology is the sig-

nificant signal of agricultural modernization, and the advancement of agricultural modernization is the important content of building a well-off

society in an all-around way. Upgrading key technology research ability and promoting agricultural mechanization and industry development not

only can shorten the gap between agricultural development level in China and that in developed countries, but also can advance the moderniza-

tion process of China.
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In a speech given by President Hu Jintao on April 24, 2011 in the
100th anniversary of the founding of the Tsinghua University, Mr
Hu pointed out that it is essential for companies, research institu-
tions and universities to cooperate with each other and to establish
innovative strategic league. Ancient Chinese used to say that peo-
ple would have good manners after they have enough to eat. Agri-
culture, as the basis of national economy, attracts attention from
both the Party and government. Since the reform and opening up
policy, central Chinese party has issued fourteen most important
documents about agricultural development and how to support agri-
culture, which suggests that agriculture plays an important role in
national economy system.

Although China is a large country, the land per capita is rela-
tively low, as China has to use 7% arable land to keep 22% world’s
population alive'’. Therefore, it is of vital importance for maintai-
ning prolonged stability of the Party and state to ensure increase of
crop output. However, with the increasing population and rapid pro-
gress of urbanization and industrialization, consumption of crop
keeps rising while water and soil resources as well as climate restrict
the lasting increase of crops, adjust agricultural industrial structure,
quicken the extension of agricultural machinery technology, and im-
prove the production efficiency. Just as Mao Zedong said, the fun-
damental way to develop agriculture is mechanization.

To push forward agricultural modernization is the essential step
to realize a well-off society in a full-round way. The modernization
of agricultural equipment and technology is the significant sign of
agricultural modernization. Therefore, to quicken the development
of agricultural mechanization and agricultural industry, and to en-
hance the creativity of key technology not only can shorten the gap
of agricultural development in China and that in developed coun-

tries, but also quicken the pace towards modernized China.
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1 The necessity and importance of the choice of syn-
thesized innovation direction

1.1 Agricultural modernization being the inevitable choice
of national modernization China has to support the lives of
people that account for 22% of world population with its arable
lands that only account for 7% of world arable land. Agriculture,
as the foundation of national economy, is concerning national se-
curity and social stability, and plays an essential strategic role.
Deng Xiaoping, Jiang Zeming and Hu Jingtao used to warn people
that if there is something wrong with Chinese economy, it must
show first in agriculture. Therefore, since the reform and opening-
up policy, Chinese Communist Party has promulgated fourteen
document of top importance concerning agritulrue, farmer and
countryside, which is enough to suggest that agriculture is ex-
tremely important in national economical and social development.
However, the latest study result from Chinese Modernization Study
Center of Chinese Academy of Science suggested that the agricul-
tural production rate is ten times lower than industrial production
rate in China. Chinese agricultural economic level lags behind
Britain for 150 years and behind America for 108 years. Agricul-
tural modernization becomes the short slab that influences national
modernization. Meanwhile, along with the quickening pace of Chi-
nese industrialization, urbanization, and modernization, China
shall realize basic industrialization and preliminary modernization
in 2020. National population will reach 14.5 billion yuan and ur-
banization rate will reach 60% . The ratio of agricultural labor
force in all social employees will be less than 30% "'. Chinese
agricultural economy face following challenges such as increase of
population, reduction of soil resources, shortage of freshwater and
drastic outsourcing of labor force. Hence, quickening the realiza-
tion of agricultural modernization and improvement of agricultural
labor production rate is the inevitable choice to ensure food safety
and push forward national modernization '

The modernization of agricultural equipment being the sign of

agricultural modernization. Together with the further development
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of urbanization and industrialization, 70% rural young labor force
has to go out and work in the city, which has left the elderly work
in the countryside. It is urgent to improve the necessity of agricul-
tural production rate and to replace labor force with machine. The
history of the development of various countries in the world sug-
gests that the development of agricultural machine is the basic
guarantee of modern agriculture and inevitable requirement to real-
ize modernization and economic structure balance. To push for-
ward agricultural mechanization and machine industry, it is neces-
sary to improve the research ability of core technology, which
would quicken the strategic demand of pushing forward moderniza-
tion in China. For many years, Chinese government has issued
many documents concerning the innovative development of agricul-
ture, which renders new responsibility to the agricultural equip-
ment and technological industry, and points new path and direc-
tion of technological innovation.

The education department paid high attention to modern agri-

cultural development. Currently, it is universally acknowledged
that modern agriculture depends on biological technology and agri-
cultural equipment. Agricultural mechanization is leading the
choice of crops species, cultivation policies changes and improve-
ment of cultivation mode. The modernization level of agricultural
equipment and technology, as the physical foundation of agricul-
tural modernization, has become the essential signal of agricultural
modernization.
1.2 The improvement of agricultural equipment develop-
ment being national strategic demand In 2010, the overall
output of agricultural machine in China was in the second place.
But compared with that in developed countries, relevant technolo-
gy of agricultural mechanization lags behind twenty to thirty years.
The aim of agricultural mechanization is that the comprehensive
mechanization of main agricultural crops should reach 65% and
the mechanization level was up to 90% , while the rice plantation
and harvest mechanization level should reach 60% and 85% .
So far, the comprehensive mechanization in China has just been
over 50% .

As an agricultural country in development, the mission of ag-
ricultural equipment and technology lies in the construction of a
modernized agriculture, which will meet farmers wish of realizing
civilized production and decent work process, will promote the
strategic transition from a manufacturing country to a powerful
country, and will contribute to the development of agriculture and
agricultural machine as well as an innovative country.

Therefore, the construction of synthesized innovative modern
agricultural equipment and technology center is an essential meas-

ure to develop agriculture and realize modernization.

2 Status quo of agricultural machine and its develop-
ment trend in China and foreign countries

2.1 Status quo in foreign countries and its development
trend Developed countries in Europe and America have realized

agricultural mechanization in the last century. So far, the agricul-

tural equipment in developed countries becomes multifunctional
and highly efficient, and applies digital design and information
management to save resources and protect environment. Developed
countries in Europe and America reduced labor force by 2%
through overall popularization of agricultural mechanization. The
agricultural labor production rate improved and agricultural moderni-
zation was realized, which formed general occupation of global agri-
cultural product.

2.2 Domestic situation and development trend Since the
foundation of China, agricultural equipment and machine has
made huge achievement, as the agricultural machine industrial
system has been formed. The agricultural equipment is in develo-
ping stage now. The key to study agricultural equipment in China
is the integration of agricultural machine and equipment and tech-
nology , the use of machine, electricity and solution to realize high
efficient and low cost of agricultural mechanization. The agricul-
tural production mode in China has changed from basic labor force
to machine operation.

However, compared with developed countries, China has just
went into middle level in the agricultural mechanization. The de-
velopment level lags behind for 20 to 30 years. (1) Agricultural
mechanization in China has just entered into the middle stage and
the general mechanization level is only around 50% , far lower
than that in developed countries. (2) Species structure can’t meet
agricultural development and food production hasn’t realized over-
all mechanization. (3) Agricultural equipment technology is low
and its property is poor. (4) The modern design method and in-
door simulation test are immature. (5) The agricultural machines
are poorly organized. The scale operation of agricultural machine
is inappropriate with the small agricultural business. (6) There
are few competitive brands and companies in China. (7) The ag-
ricultural process technology and equipment was low and weak.
The quality of agricultural raw material can not be guaranteed.
(8) Innovation is what China needs.

In recent decades, great progress has made in China concern-
ing the key technology in production machine of main crops. Ma-
chine has been widely applied in the production of wheat. But,
the machine for the production of rice and corn can not meet the
current necessity.

(1) In the aspect of tractor, the distribution of tractor in
China is unreasonable and most tractors are of moderate and small
power, which lead to the inefficient exertion of the advantage of
machine operation.

(2) For plantation machine, the mechanization used in rice
production is the lowest. In 2010, the comprehensive mechaniza-
tion level was 58% and plantation mechanization was 20% . The
key technology to solve now was to cultivate seedlings that can
adapt to the production of rice. The domestic machines to produce
corn are largely small machine with lots of shortages, such as poor
adaptability, repeated plantation and high damage rate. In the as-
pect of transplanting rapeseed and cotton, China has come up with

various forms.
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(3) Cultivation and field management aspect. Protective cul-
tivation is a major change to the traditional agricultural cultiva-
tion. Compared with the advanced medicine spraying machine,
machines used in China are mechanical and inefficient. In China,
as an agricultural country, water being used for agricultural pur-
pose accounts for 90% of the general water consumption. 70%
farmland is desperate for water. Therefore, the highly efficient use
of water is of great strategic significance to the sustainable steady
development of agriculture in China.

(4) As for joint harvest machine, there are following disad-
vantages. Firstly, the structure is simple and the operation effi-
ciency is limited, which can’t meet the gradual formation of agri-
cultural production. Secondly, the design often depends on experi-
ence and imitation. Thirdly, the operation can’t be monitored.
The manufacturing equipment of machine was poor and the opera-
tion work was lower than 60 hours.

Therefore, the scientific research of agricultural machine in-
dustry in China lags behind that in developed countries. Only by
increasing the scientific research ability can China gets rid of its
dependence on foreign advanced technology, build competitive and
innovative agricultural machines and achieve general improvement

in agricultural mechanization.

3 Main mechanism problems that China will face in
the innovation of agricultural machines

3.1 Inefficient operation mechanism of scientific and tech-
nological organization The agricultural equipment and techno-
logical system are diverse and the agricultural scientific and re-
search organization are formed according to major and subjects.
3.2 Insufficient investment in scientific research Though
the general investment in agricultural equipment and technological
scientific research increased, its percentage in general national fi-
nancial consumption was low. The private company’s investment
occupies less than 2% in agricultural scientific research fund and
most of this fund was used for crops.

3.3 Insufficient original innovation After many agricultural
research academies becoming companies, their publicity and com-
monweal are weakened. The revoke of agricultural department and
machine department and reform of higher education weaken the
higher education of agricultural machine in university.

3.4 Low industrial intensity

forward by agricultural machine purchase subsidy policy, the agri-

In recent years, being pushed

cultural market expanded rapidly and there were lots of small com-
panies. The large number but small scale companies lead to ineffi-
cient resources configuration and low level construction and deteri-
orated competition, which restricts the healthy development of ag-
ricultural machine industry in China and makes it hard to become
internationalized companies.

3.5 Inefficient resources integration mechanism The cur-
rent policy makes it difficult to build effective scientific research
equipment. The insufficient conservation and shortage of preserva-

tion made scientific and technological staff unable to share re-

sources. Meanwhile, the lack of communication results in repeti-
tion of research, which makes it hard to solve technological prob-
lems and reduces the overall competitiveness.

3.6 Unscientific innovative evaluation mechanism The eval-
uation mechanism depends on the evaluation of paper, patent and
prize and focuses on number rather than quality. There is no effec-
tive link among each circle, which makes it difficult to improve
the use of scientific and technological resource and to enhance the
general efficiency of scientific and technological innovation.

3.7 Ineffective innovative personnel training and interna-
tional cooperation mechanism The shrink of students and
teachers majoring in agricultural mechanization, and the detach-
ment of personnel training and actual demand contribute to the dif-
ficulty in the development of modern agricultural equipment and

technology of international level.

4 Urgency and feasibility of synthesized innovation
4.1 Synthesized innovation being what the advanced agri-
cultural equipments’ need First of all, the object that agricul-
tural equipment operates on is an organism of irregular height and
various shapes. Agricultural equipment must face more complicat-
ed objects and must improve the dependence of improving work
under the premise of strict control of cost.

Secondly, the largest characteristic of agricultural equipment
innovation is comprehensive and systematic. Only by starting from
scientific research mechanism can we break the traditional rule
and realize synthesized innovation so as to realize rapid improve-
ment of scientific research level of agricultural machine.

Only by getting down to the scientific research mechanism of

agricultural machine, by establishing the long-term cooperation
among universities, scientific research institutes and companies
and by increasing investment in fundamental research can we lay
firm foundation for the sustainable development of scientific re-
search on agricultural machine.
4.2 Synthesized innovation being the realistic demand to
change the outdated technology in agricultural equipment in
China It is more urgent for agricultural equipment to carry out
synthesized innovation than other industries.

Firstly, there are many agricultural companies but their sci-
entific research abilities are weak. Most agricultural machines
have to imitate the products being produced in foreign countries.

Secondly, the high-end product largely depends on imports.
Though some products are introduced from oversea companies,
their deep mechanism and core technologies are not known. For-
eign companies make lots of money in Chinese high-end agricultur-
al machine industry, which would increase the general cost of ag-
ricultural production in China. Experiences tell us that to use mar-
ket to change technology would lead to monopoly.

The structure of current agricultural labor force is experien-
cing deep changes. Agricultural mechanization and precision de-

mands synthesized innovation, which would fundamentally change
(To page 43)
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income, and improve agricultural efficiency, it necessary to in-
crease the sweet potato industry support strength, and establish the
industrial demonstration projects to promote its healthy develop-

ment.
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the status quo of agricultural innovation and realize efficient con-
figuration of scientific research resources.

4.3 Synthesized innovation being the successful product of
scientific and technological development of agricultural e-
quipment in developed countries Developed countries have
realized overall mechanization in recent decades in China, which
is due to the synthesized system of reasonable and efficient agri-
culture, agricultural equipment, scientific research and educa-
tion. Taking America as an example, American government pas-
sed the Morrill Act in 1962, which specified that each state
should build agricultural universities. In 1887, Haqi Act speci-
fied that government will finance agricultural experiment station.
In 1914, Smith — Lifer Act required that the agricultural technolo-
gy promotion should be operated by federal, state and regional
government so as to establish systematic agricultural teaching,
study and promotion system.

American government used to focus on study of agricultural
science and technology. Besides of large amount of fund from
federal government and each state government, huge public sci-
entific research system has been built to realize the integration of
teaching, scientific research and promotion. Agricultural depart-
ment, the study center of agricultural science, and each agricul-
tural academy in state universities, the powerful scientific re-
search base, as well as the large and competitive private agricul-
tural companies become the three-dimensional synthesized inno-
vative system so as to make the transition rate and contribution
rate being above 70% , which makes America the most advanced
country in agricultural science and technology.

Practices suggest that synthesis and cooperation form devel-
opment, reduction of cost, diverse risk and benefit sharing

mechanism, which pushes forward the progress and upgrade, re-
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alizes resources integration and expands international develop-
ment space. This becomes the efficient mode of innovation in

globalization.

5 Conclusions

In order to occupy the leading role in agricultural equipment and
technology industry in the drastic international competition, it is
urgent for China to change the current diverse, to colse and to ut-
date closed and outdated mechanism and system. It is important
to break the boundary and realize maximum integration of innova-
tive resources and elements, to build research centers of interna-
tional significance through modernized agricultural equipment
and technology, to build personnel training mode, which would
fundamentally change the situation of scientific research of agri-
cultural equipment, narrow down its gap to developed countries
quickly, which would provide solid material support to agricul-

tural modernization and national modernization in China.
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