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Abstract  

In this paper, the standard research method is 

used to define the concept and connotation of 

the agricultural water resources ecological se-

curity and agricultural safety, to analyze the 

influence between the ecological security, agri-

cultural safety, and the utilization efficiency of 

water resources, the change of the relation be-

tween ecological security and agricultural se-

curity can be divided into three stages accord-

ing to Keshena’s model, considering the status 

of China's agricultural water resources utiliza-

tion, the current state of relationship between 

the ecological security and agricultural safety 

is in the first stage, the goals of agricultural 

water ecological security and agricultural safe-

ty conflict, intensive exploitation and utiliza-

tion mode of water resources can be applied to 

solve the conflict. 

Keywords: ecological security, agricultural 

safety, utilization mode of agricultural water 

resources  

1. Introduction 

In China, the agricultural sector is one of the 

largest water resources consumption sector, the 

utilization efficiency of agricultural water is 

very low due to the low efficiency manage-

ment of water resources in Chinese surface wa-

ter irrigation systems, on the whole, only about 

40% water resources is eventually absorbed by 

crops in China surface water system. Other 

studies estimate the waste of water resource in 

China is more serious than that mentioned 

above. For this, the agricultural water resources 

should make full protection and reasonable uti-

lization of, in order to enhance agricultural 

safety. In fact, a similar situation exists in 

many developing country, such as in Africa, 

due to the lack of water resources, agricultural 

production can not meet the needs of the popu-

lation in food, leading to the serious threat of 

agricultural development; in turn, over-

exploitation and irrational use of resource in 

order to ensure food safety forms the major 

threats to the ecological security. If the con-

straint mechanism of environmental resources 

use behavior lacks, the ecological and agricul-

tural safety problem will inevitably appear. 

Jules Pretty illustrates this point of view from 

another side, thinks" zoology agriculture mode 

can not only improve productivity, but also can 

effectively use water resources, improve soil 

quality, reduce the amount of chemical fertiliz-

er, help to promote the sustainable develop-

ment of agriculture". Therefore, exploring var-

ious methods to ensure the quality of the envi-

ronment, maintaining the ecological safety, 

thereby protecting basic conditions need to en-

sure agricultural safety, will become the cur-

rent practice of various countries. 

2. Related Concepts 

2.1 The ecological security of agricultural 

water resources 

(1) The connotation. The ecological security of 

agricultural water resources means that water 

resources system can guarantee the water quan-

tity and quality required by agricultural devel-

opment, and this system can make sure that 

agriculture is not threatened, there is no danger, 

harm and loss [1], at the same time, the mini-

mum water required by water ecological sys-

tem should be guaranteed, and human beings 

can not occupy overabundance ecological wa-

ter to wreck ecosystem [2]. 

(2) The extension. Food security, agriculture 

ecological environment safety, agricultural 

economic security, rural social security caused 

by ecological security, as well as the whole so-

cial economy and ecological security caused by 

the subsystem, and even political stability, na-

tional security. 

 

2.2 Agricultural safety 
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Agricultural safety is the concept that is being 

developed, deepened and enriched. Because of 

the different position in national economy at 

different period, the connotation of agricultural 

safety is not the same. Through teasing the 

concepts we find that agricultural safety is 

more wide than commissariat safety and food 

security, covering both. 

(1) The connotation. Defined by the Statis-

tical Science Research Institute, agricultural 

safety mean that agriculture can basically meet 

the needs of the society's increasing demand 

for food, and keep developing[3]. Considering 

the background of citification, accelerating and 

increasing in the context of population, the 

quantity change of grain, oil, meat, eggs, milk, 

fruits, aquatic products and grain self-sufficient 

rate, as well as the measures used to ensure 

agriculture production system's sustainable de-

velopment are utilized to evaluate agricultural 

security condition in the following paper. 

(2) The extension. Closely related to sus-

tainable supply of natural resources, environ-

ment and the ecological, of which the most im-

portant one is the safety of agricultural water 

resources and land resources, the sustainable 

development of agriculture is the precondition 

to achieve agriculture security status, water and 

soil resources is an indispensable element in 

agricultural production. 

3. Ecological Security and Agricultural Se-

curity Relations: Conflict and Unity 

Found from discriminating the concepts, eco-

logical security and agricultural safety is unity 

of opposites. 

One way, In order to protect the two security 

at the same time, the limited water resources 

must be allocated among ecological water and 

agriculture use water (not to consider industrial 

water).under the restriction of a certain tech-

nical level and the limited water resources con-

straint ecological security and agricultural safe-

ty is opposite. It is also the core problem about 

using agricultural water resources. 

Another way, ecological security and agri-

cultural safety are unitive. Ecological security 

is the foundation of agricultural safety, and 

agricultural safety can promote the degree of 

water resources ecological security. If region 

ecological environment worsen, it will serious-

ly affect the security level and ability of sus-

tainable development of regional ecological, 

agricultural ecological security level will 

dropped considerably, thus agriculture produc-

tion will be affected. Therefore, the safety of 

regional natural resource's quantity and quality 

is the foundation of agricultural safety. If agri-

cultural is in a safe state, food reserves and the 

supply is adequate, commissariat price is stable.  

4. The Influence of Ecological security, Safe-

ty of Agriculture and the Use Efficiency of 

Agricultural Water  

4.1The relationship of agricultural water 

resources and agricultural security  

Sustainable supply of water resources can en-

sure agricultural safety effectively. According 

to "China Daily" report, in 1995, due to deple-

tion of the Yellow River, Shandong Province, 

commissariat output reduced 2700000 T, 

which can meet the needs of 9000000 people. 

In 1997, the cutoff time of Yellow River is 2 

times the time in 1995, commissariat reduction 

in production is more serious. According to the 

forecast, to 2030 or so, the population of our 

country will peak at 1600000000, gross 

amounts of countrywide commissariat demand 

will exceed 700000000 t [4].The huge popula-

tion base increases the demand for food, at the 

same time, along with the increase of people's 

living level and improvement of people's diet 

structure, the daily consumption of animal food 

increases, it will indirectly increase the demand 

for food. In this case, it is how to make full use 

of the water resource effectively that becomes 

the key that can solve the problem of water re-

sources and food security. As one of the main 

factors that can solve the food problem, irriga-

tion water accounts for 90.2% of the total wa-

ter quantity used by agriculture, In 2000, for 

example, the average output of paddy of irriga-

tion farmland is about 460kg per mu, the aver-

age output of other commissariat crop of irriga-

tion farmland is about 350kg per mu, the aver-

age output of commissariat crop fed by rain is 

only 140kg per mu, the output of commissariat 

of irrigation farmland is 1-3 times the output of 

commissariat of non-irrigation farmland. In 

china, 70% of countrywide total commissariat 

output, 80% of cotton yield, and more than 

90% of vegetable total output were produced 

by irrigation farmland that occupies less than 

50% area of countrywide farmland [5]. 

As the water consumption rises substantially, 

waste water discharge increases accordingly, 

agricultural production and food safety will be 
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threat by a mass of waste water. According to 

the survey, in 2007, the length of the river 

whose water quality according with and supe-

rior to class III accounted for 59.5% of the 

countrywide 140000 km rivers , it is the Yel-

low River, Liaohe, Huaihe, Songhua River and 

Haihe River that have poor water quality, the 

river length whose water quality according 

with and superior to class III accounted for 

47%-28%; The area of the lake whose water 

quality according with and superior to class III 

accounted for 48.9% of 44 lakes. According to 

nutrition state, 27 lakes were evaluated to be in 

eutrophic state among the 43 major lakes.
 
Ac-

cording to the data provided by the United Na-

tions Food and Agriculture Organization, in 

China the length of the main rivers is 50000 

km, 80% of which has degenerated seriously, 

and do not meet the quality standard of fishery 

water. The toxicant let by city and upstream 

enterprises including paper mills, tanneries, 

refineries and chemical plants pollutes the li-

mited water resources, brings about water 

shortage in many areas.  

4.2 The relationship of agricultural water 

resources utilization and ecological security  

The impact that Agricultural development 

bring to ecological security must be looked on 

dialectically, on one hand, compared with the 

industry, agriculture has ecological conserva-

tion function, including water conservation, 

soil conservation, environment purification, 

carbon fixation and oxygen supply，and bio-

logical diversity, including rainwater store, wa-

ter purification, flood control and other func-

tions closely related to water resources. Eco-

logical conservation function of agriculture 

brings survival and living environment of hu-

man great benefit, which can not be measured 

accurately, but has huge utility. On the other 

hand, the quantity and quality of water re-

source can be affected by agricultural devel-

opment path and resource utilization patterns 

irreversible, thereby endangering the ecologi-

cal security. The ecological system has inhe-

rent self restoration "basic function" and sys-

tem "supply function". If the supply function of 

ecological system has been exploited and uti-

lized overly，the basic function of ecological 

system will degenerate or be bankrupt in, and    

restrict system supply function. Chinese rural 

environmental degradation mainly displays in: 

soil erosion, land desertification, forest area 

and quality decline, grassland degradation and 

loss of biodiversity. Undeserved growth mode 

causes environmental pollution, resource dry 

rot. The degeneration of the environment 

caused by human activities is the important 

reason of ecosystem degeneration. 

Because canal system water and field water 

were not utilized fully，a mass of agricultural 

water is wasted in China. Most of China's 

farmland still rely on channel diversion for ir-

rigation, a few rely on the old dust channel, 

and a part of the water diversion project has 

not been repaired and become ageing, resulting 

in a substantial increase in the loss of water 

transportation. According to concerning sec-

tional investigation and statistics, the use coef-

ficient of canal system water is only 30%-40%, 

namely water loss rate is high up to 60%-70%; 

while this index of the developed countries is 

only 20%-30%, due to the widespread use of 

concrete and pipeline of a high standard in the 

course of water transportation. Because at 

present the most field engineering facilities are 

not enough in our country, or land is rough, 

resulting in a large number loss or waste of 

field water, our field water loss rate is general-

ly high around 20%. If we have enough field 

engineering facilities and flat land, the loss rate 

of field water can be lowered to below 10%. 

The extensive mode of water use make water 

natural resources under increasingly heavy 

burden, China-Japan Joint survey report about 

China's agricultural prospects problems 

pointed out, in almost all Chinese plain area, 

groundwater level decline problem has ap-

peared.  

The deterioration of water quality is related 

to many other factors besides utilization of wa-

ter resources. First of all, the water environ-

ment is related to the use of land, the degrada-

tion of land environment and the deterioration 

of water environment are mutually reinforcing. 

Agricultural nitrogen loss caused by land cover 

change is a major source of ground water con-

tamination, farmland runoff and sewage dis-

charge is the reason causes high content nitrate 

in deep well water. Secondly, dumping, filling 

and burying, setting on fire production and liv-

ing waste is another source of ground water 

contamination. Under the effect of rain, large 

amount of filtrate of waste and garbage that is 

piled up everywhere discharged into a body of 

water, or directly into the river. Once again, 

along with farmland drainage, the chemicals 

discharged into rivers and lakes, the residual 

chemicals that have evaporated into the atmos-
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phere discharged into water with rain. In 2005 

China fertilizer consumption amounts reach 

300kg / ha, far more than the upper limit of fer-

tilizer use safety, namely international standard 

225kg / ha , set up to prevent water pollution. 

Finally, waste residue let by livestock and 

poultry farm, slop caused by cleaning the body 

of livestock and poultry, the land and apparatus 

of livestock farm is also the source of ground 

water contamination. From a practical point of 

view, China's non-point source pollution prob-

lems caused by large-scale intensive livestock 

breeding are still very prominent, the rat of se-

wage treatment is low, waste comprehensive 

utilization rate is not high. For example, the 

rate of sewage treatment of scale breeding farm 

was only 35%, waste utilization rate was 

59.68% in Guangdong. 

4.3 The interaction of pairs of safety and uti-

lization efficiency of agricultural water re-

source  

Typically, in the initial stage of economy de-

velopment, natural resources is the main factor 

invested to promote economic growth , econ-

omy grows at the cost of great consumption of 

resources. With the development of diversifica-

tion of economy, the introducing of new tech-

nology and new policy, the country (region) 

can limit the action might damage the envi-

ronment sufficiently. Finally, resource utiliza-

tion will enter the third stage, the extraction 

rate of natural resources is lower than it in the 

condition of sustainable use at this stage, 

namely, the use efficient of natural resources is 

high. The relationship between the utilization 

of natural resources and economic develop-

ment at three stages can be explained by Ke-

shena’s model, as shown in Figure1, along 

with the economic development, resources uti-

lization will experience the state beyond the 

sustainable use of resources (locus of state A), 

"prevention" development phase (locus B), 

eventually reach the sustainable status (locus 

C). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Relation of Resource Utilization and Economic Development 

According to Keshena’s model, the change 

of the relationship between the ecological secu-

rity and agricultural security can be divided 

into three main stages: 

The first phase, agriculture is safe, ecologi-

cal quality decline. Utilization of water re-

sources is a connectionist links ecological se-

curity and agricultural security. When the wa-

ter resources utilization intensity is lowered, a 

good ecological environment can be main-

tained, but if industrial water is deficient, agri-

cultural security can not be ensured. In this 

case, considering survival demand the human 

are rational, and will guarantee the demand for 

agricultural water to achieve the target of agri-

culture safety.  

Because occupy the ecological water, exten-

sive exploitation and utilization patterns of wa-
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ter resources can meet the industry demand for 

water resources in short term, but will destroy 

the structure of water resource system itself in 

long term, and damage the service capacity of 

water resources system for human, thus can not 

meet the requirements for water resources that 

maintain agricultural safety. 

The second phase, agricultural safety rises 

stage by stage, ecological quality remains un-

changed. Extensive utilization of water re-

sources ensures agricultural safety but means 

to makes ecological quality decline gradually. 

Then, will ecological security be difficult to 

achieve? That depends on the water resource 

utilization mode, which depends on the level of 

technology and management used to utilize the 

water resources. Extending the time span, con-

sidering the effect of water resources utiliza-

tion, inappropriate use pattern may maintain 

only agricultural safety, even can maintain on 

one. With the introduction of new technology, 

the regional behavior and activities destroy the 

environment can be limited sufficiently. 

The third phase, agricultural safety rises 

stage by stage, ecological environment is im-

proved gradually. This is the ideal state and the 

goal pursued by social and economic develop-

ment. At this stage, the water extraction rate is 

below the rate of the sustainable state of water 

resources, namely the utilization efficiency of 

agricultural water resource is high in this state, 

only reaching this stage, the target of social 

sustainable development may be realized. 

According to the status of China's agricul-

tural water resources utilization, the current 

state of relationship between the ecological se-

curity and agricultural safety is in the first 

stage, agricultural safety can be ensured, but 

ecological quality drops ceaselessly, the goals 

of agricultural water ecological security and 

agricultural safety conflict. Improving utiliza-

tion efficiency of agricultural water resource is 

an effective path to solve conflict, namely 

changing the current extensive exploitation and 

utilization patterns of water resources, forming 

intensive exploitation and utilization mode of 

water resources. 

5  Conclusion 

This paper first defines the concept and conno-

tation of agricultural water resources ecologi-

cal security and agricultural safety, and then 

discusses the relationship between the agricul-

tural water resources utilization patterns and 

ecological security level, and the function of 

agricultural water resources to agriculture se-

curity. According to the interaction relationship 

between utilization of agricultural water re-

sources, ecological security and agricultural 

safety, the paper points out intensive exploita-

tion and utilization mode of water resources 

can be applied to ensure both ecological securi-

ty and agricultural safety.  
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