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Abstract - Agriculture’s influence on environmental quality could be captured correctly by statistical indicators in case that 
these are developed based on a good knowledge of the relations which are established between agricultural practices and the 
properties of environmental factors. The paper aims to describe these relations and to propose general and air and water 
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systems as an environmental pressure factor, and than there are analyzed changes of air and water quality duet to the 
application of intensive agriculture technologies. 
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I. INTRODUCTION 
 

In line with the Millennium Development Goals, 

scientists have become aware of their mission to find 

scientific foundations and to propose viable solutions 

that meet the needs of the current generation, without 

compromising the chances of future generations to 

meet, in turn, your own needs. Political 

decision-makers are called upon to adopt scenarios, 

programs and action plans so as to prevent possible 

risks that may arise in nature and in social life and to 

ensure the progress and well-being of human society. 
 The influence of agriculture on the quality of the 

environment can be correctly reflected by the 

statistical indicators insofar as they are developed 

based on the knowledge of the relationships that are 

established between cultural practices and the 

characteristics of environmental factors. The paper 

aims to describe these relationships and to propose 

general and specific agri-environmental indicators for 

air and water quality. For this purpose, the 

characteristics of the different agricultural systems as 

a factor of pressure on the environment are initially 

explained, and then the changes in the properties of air 
and water are analyzed due to the application of the 

technologies specific to the intensive agriculture.  

 

II. CHARACTERISTICS OF AGRICULTURAL 

SYSTEMS AS A FACTOR OF PRESSURE ON 

THE ENVIRONMENT  

 

The effects of agriculture on the environment differ 

according to the agricultural system. The main 

agricultural systems practiced today worldwide are: 

traditional or family farming, intensive or industrial 
agriculture, organic farming, permaculture, 

sustainable agriculture and organic farming[12].  The 

differentiation between these systems is realized 

conceptually, based on their characteristics, but also in 

practice, based on some legislative documents. 

 

In Romania, three types of agricultural systems are 

delimited: traditional or family agriculture, intensive 

or industrial agriculture and organic farming. 

 

Traditional agriculture is the agriculture practiced in 

agricultural holdings where the production is destined 

to the family of farmers. The system is characterized 

by low efficiency and is based on the use of manual 

labor and animals. Natural fertilizers are mainly used, 
and only pesticides and chemical fertilizers are 

accidentally used, and crop rotation is rudimentary. 

The effects on the environment are minimal [12]. 

 

Intensive agriculture 

It maximizes the results of scientific research and aims 

to increase yields. In addition to solar energy, there are 

massive inputs in the form of fossil fuels used for 

agricultural work and the production of agricultural 

machinery, pesticides, chemical fertilizers. It uses a 

high performing biological material, obtained through 
intense efforts in research, characterized in addition to 

the high uniformity of production and commercial 

qualities. The effects on the environment are 

important, being determined by the intensification of 

the flow of matter, so that the natural rhythm is 

exceeded, both for the recovery of resources and for 

the neutralization or dispersion of pollutants. 

In Romania, organic farming is practiced on the basis 

of the provisions of Emergency Ordinance no. 

34/2000 on organic food products, supplemented by 

the Methodological Norms of application (2001). The 

basic principles, according to the ordinance, are: 

 Elimination of any polluting technology; 

 Realization of production structures and 

strains, in which the main role is played by 

breeds, species and varieties with high 

adaptability; 

 Continuous support and improvement of the 

soil's natural fertility; 



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-6, Issue-2, Feb.-2020 

http://iraj.in 

Considerations Regarding The Development of Statistical Indicators for The Analysis of Agriculture’s Effect on Air and Water Quality 

 

19 

 Integrating animal breeding into the production 

system of plants and plant products; 

 Economical use of conventional energy 

resources and their replacement to a greater 

extent by rational use of reusable secondary 

products; 

 Application of technologies for both plant 

cultivation and animal breeding, which meet 

the needs of species, varieties and breeds. 

 

Respecting these principles means that organic 

farming has a minimal impact on the quality of the 

environment. 
The reflection of these differentiations between 

agricultural systems, as well as the measurable 

characteristics of agriculture as a factor of pressure on 

the environment is possible by using general 

agri-environment indicators (table 1). 

 

Statistical 

feature 

Statistical indicators 

Cultivated 

surface 

o On systems 

 Traditional - subsistence 

farms (which do not produce for the 

market) can be assimilated 

 Intensive 

 Ecological - the portfolios 
of the certification companies are 

certified 

o By branches - large crop, vegetable 

crop, viticulture, fruit growing, 

arboriculture, fodder crops 

o On crops 

o By types of property 

o On the size of the agricultural 

exploitation 

Animal 

stock 

o On systems 

 Traditional - subsistence 

farms (which do not produce for the 
market) can be assimilated 

 Intensive 

 Ecological - they are 

certified - 

the portfolios of the certification 

companies 

Fossil fuel 

consumption 

o By branches - large crop, vegetable 

crop, viticulture, horticulture, 

arboriculture, fodder crops 

o On crops 

Nitrogen 

fertilizer 
consumption 

o By branches - large crop, vegetable 

crop, viticulture, horticulture, 

arboriculture, fodder crops 
o Pe culturi 

The contribution of agriculture to GDP 

Population employed in agriculture 

Areas covered by the legislation 

Subsidies 

Consumption of ammonium nitrogen fertilizers 

Cattle 

Statistical 

feature 

Statistical indicators 

Sheep stock 

Surface of pastures 

Density of animals on pastures 
Table 1. General agri-environmental indicators for analyzing 

the effects of agriculture on the quality of environmental 

elements 

 

III. THE EFFECTS OF AGRICULTURE ON AIR 

QUALITY  

 

For agriculture, air plays a dual role: on the one hand it 

supplies carbon dioxide, nitrogen and oxygen, 

necessary for the high organisms or the technological 

processes involved in the manufacture of inputs; and 

on the other hand, it plays the role of environment that 

absorbs the gases emitted by organisms and the means 

of production. Agricultural production processes 

involve carbon dioxide, nitrogen and oxygen 

consumption in the atmosphere. Carbon dioxide is 
integrated into the organic substance. The rate of 

absorption is high, as plants are forced to grow faster 

than in nature. Intensive agricultural crops are 

comparable in biological productivity with equatorial 

forests, considered the most productive ecosystems[1]. 

Thus, in Romania, located in the temperate climate 

zone, the rate of absorption of carbon dioxide in 

intensive agricultural crops is higher than the rate of 

absorption in natural ecosystems. Nitrogen is 

consumed in a smaller proportion, being used only by 

leguminosae family plants - beans, peas, alfalfa, 

clover, soybeans, etc. Also, nitrogen in the atmosphere 
is used for the manufacture of nitrogenous fertilizers. 

Oxygen is consumed in the breathing process and in 

the combustion processes of organic fuels. In relation 

to the resource fund, consumption is reduced. Carbon 

dioxide circulating through plant and animal 

organisms represents about 0.2-0.3% of the total easily 

accessible biosphere level [1]. The substances emitted 

in the atmosphere in the production processes of 

intensive agriculture are very diverse. Among the most 

important are: oxygen, carbon dioxide, methane, 

nitrogen oxides, ammonia Carbon dioxide results from 
the breathing process, burning of fuels and anaerobic 

decomposition of organic waste. As in intensive 

agriculture, the technologies are based on 

mechanization of works, the burning of fossil fuels 

leads to higher emission rates than the absorption rate. 

 

The methane results from the anaerobic 

decomposition, the main processes contributing being 

the rice crops, the decomposition of the manure, the 

digestion of the ruminants, the burning of the wood 

and the vegetal remains. The most important 

agricultural sources are considered rice crops and 
animal husbandry [5].  For Romania, where the area 

cultivated with rice is insignificant, the main source of 

methane is the growth of animals. In addition, 

agriculture contributes to reducing the soil's ability to 
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absorb methane. Thus, land cultivated for a long time 

(over 150 years) has an absorption rate of 58% lower 
than uncultivated land. The absorption rate also 

depends on the type of fertilizer used. Thus, 

ammonium fertilizers most strongly affect the soil's 

ability to absorb methane [13].  

Nitrogen oxide (N2O) results from the use of nitrogen 

fertilizers, the storage of manure, a stage in which 

nitrogen is oxidized and released into the atmosphere, 

but also from the burning of fossil fuels. Globally, it is 

estimated that agricultural land contributes to the 

emission of 2-4 million tones of nitrogen oxides [14]. 

The amount of nitrogen to be converted to nitrogen 

oxide can be calculated as representing 90% of the 
amount of nitrogenous fertilizer and 80% of the 

amount of nitrogen in the organic fertilizer [16]. 

 

Formation of nitrous oxide in agricultural soils is a 

biological process that results from nitrification and 

denitrification. Nitrification is an aerobic 

microbiological oxidation of ammonia into nitrate, 

and denitrification is a microbiological process of 

reducing nitrate to nitrous oxide. Nitrogen oxide is an 

intermediary of reactions in both processes. 

 
The IPCC (International Panel on Climate Change) 

directives identify three important sources: 

 Fertilized Agricultural Land; 

 Breeding Animals; 

 Indirect Emissions. 

 

For agricultural lands nitrogen oxide emissions are 

estimated to represent 1.25% (0.25-2.25%) of the 

additional nitrogen inputs, recognizing that in 

agricultural soils the biological formation of nitrogen 

oxide is increased by the availability of mineral 
nitrogen which intensifies the rates of nitrogen. 

nitrification and denitrification. Therefore the addition 

of nitrogenous fertilizers contributes to the formation 

of additional nitrogen oxide. 

 

In the breeding of animals, two major sources of 

nitrogen oxide are identified: manure from shelters 

and manure and urine from pastures. Indirect sources 

are: nitrogen oxide and ammonia emissions, nitrogen 

leaching and dissolving, and sewage. Of the total 

nitrogen applied as fertilizer less than 70% is taken 

from cultivated plants [9]. Nitrogen that is not used by 
plants accumulates in the soil profile or is lost from the 

system by leaching into groundwater, surface leakage 

into surface water, or volatilizing as ammonia or as 

nitrogen oxides. The nitrogen that comes out of the 

agricultural system is transformed in the long term by 

denitrification, producing a small fraction of nitrogen 

oxide. Therefore, the main pathways for the formation 

of indirect emissions from chemical and organic 

fertilizers are: volatilization and accumulation of 

nitrogen ammonia and oxides in the air, nitrogen 

leaching and washing, and human consumption of 

products followed by municipal wastewater treatment 

[8]. 
 

Ammonia (NH3) is released into the atmosphere as a 

result of volatilization from the manure, respectively 

from shelters, grassland and fertilized land. Nitrogen 

is excreted in the form of urea (in mammals) or uric 

acid (in birds) in the urine of cattle and birds. The 

conversion of urea and uric acid into ammonia is 

carried out using the urea enzyme, present in 

excrement. This conversion is done quickly, within a 

few days. The decomposition of more complex 

nitrogenous organic compounds from feces is slower 

(several months or even years). In both cases, nitrogen 
is converted to either ammonium (NH4+) under 

neutral or acidic pH conditions or ammonia (NH3) if 

the pH is basic. The rate of volatilization of ammonia 

depends on many factors such as garbage 

concentration in ammonia and urea, temperature, wind 

speed, exposed surface, humidity. Ammonia 

emissions occur in several stages of animal husbandry. 

These losses differ significantly from farm to farm, 

due to differences in the methods of collecting, storing 

and treating manure. In general, the highest ammonia 

losses are associated with the use of garbage for 
fertilizing the land (35-45%) and in the manor 

(30-35%). Significant losses can also occur from 

pastured land (10-25%) and garbage storage (5-15%) 

[9]. Given that the effects of intensive agriculture on 

air can be assessed in two directions - the contribution 

to climate change and air quality - and the results of 

the analysis on the relationships between intensive 

cultural practices and emissions, we consider that the 

agri-environment indicators for air can be represented 

by: cattle and sheep herds, grazing area; and density of 

animals on pasture. 

 

IV. THE EFFECTS OF AGRICULTURE ON 

WATER 

 

Agriculture has a considerable impact on this 

component of the environment, being both a big 

consumer, but also a big water polluter. The extension 

of irrigated areas represented one of the most 

important components of the "green revolution" 

(program designed to increase agricultural production 

especially in poor countries), leading to spectacular 

increases in production. Agriculture is one of the most 
important water uses, i.e. almost half of the water 

consumption. At the same time, the production 

processes lead to the contamination of the waters with 

numerous substances that generate pollution through 

their persistence, but also with potentially pathogenic 

microorganisms. 

 

Water consumption in agriculture is needed to meet 

more needs. The weight it represents is the need for 

irrigation water. The main risk that can be manifested 

is the depletion of water resources used for irrigation 

as a result of exceeding the recovery capacity. The 



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-6, Issue-2, Feb.-2020 

http://iraj.in 

Considerations Regarding The Development of Statistical Indicators for The Analysis of Agriculture’s Effect on Air and Water Quality 

 

21 

importance of irrigation of crops can be assessed on 

the basis of data calculated globally, as follows [17]: 
 

- Irrigation contributes about two thirds to the water 

consumption (in developing countries it reaches 90%); 

- About 40% of the food products are obtained on 

irrigated land, representing 18% of the agricultural 

land; 

- meeting the need for agricultural production 

projected for 2025, when the global population will 

reach eight billion, it may require an additional 192 

cubic meters of water for irrigation - volume 

representing ten times the annual Nile flow; 

- Severe water shortage is the biggest threat to food 
production in the future; 

- 8% of the crops are irrigated using groundwater 

which is used faster than the rate at which they recover 

and many large rivers are so diverted that they do not 

get released into the streams most of the year. 

 

The main risk that can be manifested is the depletion 

of water resources used for irrigation as a result of 

exceeding the recovery capacity. For irrigation, both 

ground and surface water sources are used. The 

amount of water used depends on several factors, 
namely: climatic conditions, soil type, groundwater 

depth, crop requirements, irrigation system used, 

irrigated area, water price, water use restrictions, 

pumping costs. These factors are not independent of 

each other. Thus, the climatic conditions influence the 

type of crops that can be practiced or the requirements 

of the crops can be satisfied using different irrigation 

systems. Irrigation is often essential for high value 

crops such as vegetable and fruit production. 

 

The optimization of the water consumption implies 

respecting the zoning of the crops, depending on the 
climatic conditions, as well as according to the 

particularities of the soil and the groundwater, the 

adaptation of the irrigation systems to the 

particularities of the cultivated plants, the use of 

efficient irrigation technologies, and the proper 

maintenance of the irrigation systems. 

 

Water pollution in intensive agriculture is considered 

one of the important environmental problems, not so 

much for the size of the pollution, but because of the 

difficulties encountered in monitoring and control. 
Agriculture is considered a diffuse source of pollution, 

so it is very difficult to delineate the exact contribution 

of agriculture to water pollution, especially surface 

water. 

 

Agriculture can contribute to deteriorating water 

quality by releasing solid materials, pesticides, animal 

manure, fertilizers into water. Most of these pollutants 

reach surface and groundwater sources through 

surface runoff and leaching [10]. By leaching the 

potentially polluting substances are transferred from 

the surface of the soil to the groundwater. This danger 

is manifested in substances with high solubility, such 

as nitrogen compounds from fertilizers and manure 
and some pesticides. The annual percolation losses 

from the 1 m soil layer can reach 60% of the nitrogen 

of the administered chemical fertilizers and 40% of 

that of the manure [11]. 

 

Chemical fertilizers with nitrogen (ammonium nitrate, 

urea, etc.) introduced into the soil, by hydrolysis and 

under the action of nitrifying bacteria, give rise to 

nitric ions. Nitrates and nitrates are formed as a result 

of reactions between nitric and nitric acids with soil 

bases. The nitrates being slightly soluble, they reach 

the groundwater they pollute [3]. The contamination 
of groundwater with nitrates and nitrites from 

agricultural lands can contribute to the emergence of 

public health problems, since, generally, the fountains 

in rural localities are formed from groundwater. In the 

human body nitrates and nitrites cause numerous 

conditions. These include the so-called blue children's 

disease or the blue fountain disease caused by the 

blocking of hemoglobin in the form of methemoglobin 

due to the consumption of water and foods 

contaminated with nitrates. An important observation 

is that the source of nitrates from the well water is 
difficult to examine given that the localities do not 

have sewerage systems, as nitrates can infiltrate not 

only from agricultural land, but also from households. 

 

Superficial leaks lead to soil particles from which the 

potentially polluting substances are attached or 

dissolved. Thus, from the fertilized lands the rainwater 

that flows to the surface of the soil transfers in the 

watercourses, lakes and then in the seas and oceans 

important quantities of nitrogen and phosphorus, solid 

particles and pesticides. The biggest problems arise 

because of the enrichment of the water with nutrients, 
a phenomenon known as eutrophication. For mainland 

waters, the main factor that triggers algal bloom is the 

increase of phosphorus concentration, while in the 

case of marine waters; this role rests with nitrogen 

compounds. 

 

Phosphorus is present in the soil in hardly soluble 

forms, so it reaches the water as the soil particles reach 

it. Soils with erosion protection will contribute less to 

phosphorus pollution. On the other hand, nitrogen is 

found in very soluble compounds, so the leakage will 
lead to it even if they do not have very high intensity. 

 

The amount of water flowing to the surface of the soil 

depends on the rainfall regime, soil characteristics, 

land slope, irrigation rules, irrigation system, and crop 

type. The transport potential of pollutants depends on 

the characteristics of the washed soil and the volume 

of water. The characteristics of the land are given by 

the techniques used in the cultivation of plants, the 

quantity of fertilizers, the amount and type of 

pesticides, inclination, erosion arrangements, and 

exposure to polluted air. 
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Based on the analysis of the relations between the 
cultural practices and the quality, a series of proposals 

regarding the agro-environmental indicators for water 

were formulated (table 2). 

Statistical 

feature 

Statistical indicators 

Surface 

designed for 

irrigation 

o On systems 

-  sprinkler irrigation 

-  irrigation on furrow 

-  drip irrigation 

Water 

consumption 

for irrigation 

o On crops 

o By administrative-territorial 

units 

Surface of protected crops 

Surface cultivated with vegetables 

Agricultural surface affected by phenomena of 

dryness and drought 

River flow arranged for irrigation 

The flow of groundwater used for irrigation 

Consumption of chemical fertilizers 

Consumption of pesticide 

Proportion of rural population served by sewage 

systems 

Surfaces arranged anti-erosion 

Surfaces of corn crops and sunflower 
Table 2, Agri-environmental indicators for water 

 

V. CONCLUSION 

Knowing the relationships between the cultural 

practices used in different agricultural systems and the 

characteristics of the environmental factors is an 

essential condition for developing agro-environmental 

indicators useful for the decision-making process at 

different levels. Intensive agriculture is responsible for 

the environmental effects that exceed the natural 

recovery capacity of the environmental components. 
The specific practices of this system lead to 

disturbances of the energetic and material flow that are 

manifested by accumulations in air and water that can 

induce either toxicity of the other organisms, including 

the final consumers of agricultural products - humans 

-, or a chain of ecological and economic effects (of eg 

water eutrophication, which further increases the costs 

of treatment or reduces the value of the fishery fund). 

The reflection of the ecological effects of agriculture 

can be differentiated on two levels: general and 

specific, on environmental factors. In the first case, 

indicators were proposed that reflect on the one hand 
the structure of different statistical characteristics on 

agricultural systems, and on the other hand indicators 

that reflect the size of the pressure exerted by 

agriculture on the environment. In order to highlight 

the effects of agriculture on air and water, a number of 

specific agri-environmental indicators have been 

proposed that can relieve the pressure on these 

environmental factors. 
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