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Abstract China attaches great importance to food security. With the strong promotion of the government, China’s grain output has achieved a

great feat from "shortage" to "surplus in bumper years" and then to "rising steadily" , achieving a record "increase for the tenth consecutive
year". From the current balance of food supply and demand in China, the food security situation can be guaranteed on the whole. However, if
we analyze the food security in China from the perspective of agricultural sustainable development strategy, there are some difficulties, such as
the reduction of cultivated land area, the decline of cultivated land quality, the fragility of agricultural ecological environment, and the transfor-
mation of residents’ consumption structure. This paper analyzes the difficulties faced by the development of food security in China under the
strategy of sustainable agricultural development, and puts forward that to implement the strategy of sustainable agricultural development, it is
necessary to realize the coordinated development of food security, science and technology, ecological environment, resources and society.
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1 Introduction

Under the old concept of food security to solve the problem of
food and clothing, China has been pursuing the goal of maximizing
the total grain output, which has caused pollution and destruction
to the ecological environment. For these problems, we must
achieve food security on the basis of sustainable agricultural devel-
opment. The traditional concept of development only pays atten-
tion to the economic achievements already made. Under the con-
trol of this concept, people are often eager for quick success and
short-term behavior, even at the expense of "killing the goose that
lays the golden eggs". As for the adverse effects of such economic
achievements on future development potential, little attention is
paid to them.

Different from the traditional view of development, the strate-
gy of sustainable development requires the change from focusing on
development content to focusing on development ability. The con-
cept of sustainable development organically unifies the present and
the future to consider, not only seeing the immediate interests, but
also taking into account the long-term interests; not only paying
attention to the realization of economic achievements, but also fo-
cusing on the sustainability of social development in the future, so
as to maintain the unlimited potential of development.

2 The sustainable development dilemma faced by
China’s food security

China is a big grain producer. In 2022, China’s total grain
output reached 686.53 million t ( Fig. 1), and the per capita
share of grain was 486 kg, ranking first among the top ten grain
producers in the world. China’s total grain output is 1. 40 times
and 1.97 times that of the United States and India, and the per
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capita share of grain has exceeded the world average for many
years. However, under the background of lack of resources and
fragile agricultural ecological environment in China’s agricultural
production, with the improvement of people’s living standards and
the increase of rigid demand for food caused by industrialization
and urbanization, China’s food security is facing the dilemma of
sustainable development, and the situation of food security is not

encouraging.
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Fig.1 China’s total grain output and per capita share of grain

from 1949 to 2022

2.1 Large population base and transformation of residents’
consumption structure constantly increasing food demand
The key to food security is the contradiction between food and pop-
ulation. China is a populous country in the world, and the impact
of population on food consumption and food security should not be
underestimated. Population problem has become a key factor relat-
ed to the sustainable development of agriculture and food security
in China.

With the continuous advancement of urbanization, a large ru-
ral population has poured into cities, and the proportion of urban
population has continued to increase. Great changes have taken
place in the consumption structure of residents. On the whole, ur-
ban residents often have higher requirements for food quality,
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safety and nutrition. The trend of grain consumption structure in
China has changed from simple satiation of need for rice, noodles
and oil to balanced and healthy nutrition of meat, eggs and milk.
It promotes the rapid development of breeding industry and grain
processing industry. This has given rise to a large demand for bas-
ic raw grain, especially the increasing amount of feed grain, which
brings a lot of practical pressure to food security.

2.2 Urbanization leading to a decrease in grain production
factors With the improvement of economic development and the
acceleration of industrialization and urbanization, a large quantity
of land resources are needed. Especially the occupation of culti-
vated land resources in the suburbs of cities makes the cultivated
land area needed for grain production decrease continuously. Al-
though China adopts the policy of requisition-compensation balance
in the occupation of cultivated land resources, in practice, there are
phenomena of cultivated land in mountains, forests and rivers, lakes
and beaches, high-quality and high-yield cultivated land is passive-
ly replaced, and the production capacity of cultivated land is con-
stantly weakening. The threat brought by the occupation of high-
quality cultivated land to grain production cannot be ignored.

2.3 Fragile ecological environment and lack of water re-
sources increasingly restricting food production  Although
China has a vast land area, there is an imbalance between available
cultivated land resources and population. The utilization of grain
production resources is becoming more and more tense. Under such
a premise, only by continuously pursuing the improvement of grain
yield, can cultivated land resources be maximized. The use of
chemical fertilizers, pesticides and plastic films in China is increas-
ing year by year. Pesticide residues and rural industrial pollution
are the main agricultural pollution sources. Excessive application of
pesticides and fertilizers, over-exploitation of groundwater and other
non-sustainable production methods have caused erosion and pollu-
tion to a large area of farmland for grain planting in China, resulting
in insufficient input of organic fertilizer into cultivated land, degra-
dation of cultivated land, shallower tillage layer, and decline of wa-
ter and fertilizer conservation capacity. Moreover, it is easy to in-
crease silt in reservoirs, riverbeds and lakes, reduce reservoir ca-
pacity, raise riverbeds and aggravate flood threats.

3  Solutions for ensuring food security under the
strategy of sustainable agricultural development

3.1 Developing large-scale grain production
of long-term agricultural development in China, influenced by the

In the process

national conditions of more people and less land, China has long
adopted decentralized small-scale extensive agricultural planting
for grain production. This production mode makes China’s grain
production unable to be managed in a large-scale system, which is
also one of the important factors affecting food security. Therefore,
we can implement the rural land classification and circulation sys-
tem, and ensure the basic food production by promoting the large-
scale management of land and realizing the large-scale planting of
cultivated land. For the long-term abandoned land, the village
collective can recover it according to the actual situation, re-con-
tract it, and transfer it to major planters with planting ability,
which can not only improve the scale effect, but also improve the

land use efficiency.

3.2 Strictly implementing the cultivated land protection sys-
tem to ensure the sustainable production capacity of cultivat-
ed land Cultivated land is the lifeline of food production and en-
suring food security. Therefore, governments at all levels must
strictly implement the capital farmland protection system, do a
good job in general survey and regular inspection of basic farm-
land, sign a letter of responsibility for farmland protection objec-
tives with relevant responsible persons, and stick to the "red line"
that capital farmland does not decrease. They must strictly imple-
ment the land use control system, appropriately raise the threshold
conditions for occupying cultivated land according to the local ac-
tual situation, and realize the cultivated land protection system of
"who occupies, who compensates" when it is really necessary to
occupy land, so as to put an end to the phenomenon of " occupying
the superior but compensating with the inferior" .

3.3 Improving the scientific and technological level of pro-
duction Under the premise that grain production resources are
constrained, the potential of increasing grain production in China
in the future will mainly depend on the improvement of scientific
and technological innovation ability. Therefore, it is necessary to
give full play to the great role of science and technology in ensu-
ring food security, and deeply realize that implementing the pro-
ject of "increasing grain through science and technology" , promo-
ting the continuous innovation of grain production science and
technology, and improving the comprehensive grain production ca-
pacity are the fundamental requirements for implementing the na-
tional food security strategy. Science and technology is an impor-
tant means for the development of agricultural modernization. It is
necessary to rely on scientific and technological progress and inno-
vation to cultivate high-quality seeds and improve the scale and
mechanization of grain production. It is necessary to establish
smart agriculture, green agriculture and smart granary.

3.4 Actively promoting grain saving and loss reduction and
advocating green catering
people’s food waste by establishing policies and regulations, and

It is necessary to properly restrain

urge people to be diligent and thrifty and cherish food. It is neces-
sary to promote scientific and civilized food and beverage con-
sumption, avoid waste of food materials, guide consumers to form
a civilized and thrifty concept, and strengthen the management of
food in various links to reduce food loss and waste. At the same
time, the government should also intensify the publicity of the con-
cept of saving food, advocate the catering industry to change its
business philosophy, develop green catering, actively guide con-
sumers to order food in moderation, prohibit setting minimum con-
sumption, increase food saving slogans, and take the initiative to
help pack after meals, so as to strengthen the cultivation of
people’s awareness of saving.

4 Conclusions and recommendations

Food security under the strategy of sustainable agricultural
development not only emphasizes the largest realistic quantity of
food at a certain point, but also emphasizes realization of strong

realistic and potential comprehensive food production capacity in a
(To page 30)
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long period after the comprehensive action of various influencing
factors, which requires the coordinated and sustainable develop-
ment of food security, science and technology, society, resources
and environment.

In a word, under the strategy of sustainable agricultural de-
velopment, we should adhere to the concept of sustainable food
security, not only pay attention to food quantity security, but also
combine quantity security with quality security and ecological se-

curity to build an overall food security system.
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