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Abstract 

 

The increasing trend of consumption and consequent food production has induced 

to the implementation of different agricultural technologies, to improve yields on 

land for cultivation and livestock, and food processing has implemented 

improvements to optimize its processes. Parallel to these improvements, 

environmental impacts are generated during each stage of production, from the 

farm to the final product. In this review were identified principal aspect and 

environmental impacts associated to agriculture, livestock and dairy product 

activities. Mismanagement of soils, herbicides and insecticide applications and 

liquid effluents due to milk processing, are the main factors that affect 

environmental causing greenhouse gases, Poisoning of beneficial insects and 

contamination of clean water and rivers. 
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1. Introduction 
 

Consumption trends have increased in food production, however, the latest studies 

that impact on each stage [1], most of these studies use the Life Cycle Analysis to 

evaluate the environmental impacts of a product or service during all stages of its 
process, this includes the monitoring of climate change, reduction of carbon footprint, 
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generation of ozone in the troposphere, eutrophication and acidification [2, 3] 

Activities related to agriculture, livestock and negative side effects in the 

environment by the degradation of soils and waste generated during processing. 

The objective of this review is to identify the main aspects and face the 

derivatives of agriculture, livestock and the dairy industry. 

 

2. Development of the topic 
 

2.1 Environmental impact of agriculture 

 

The use of fertilizers to improve food production leads to the chemical and 

physical deterioration of soils, as well as the disappearance of fauna and flora 

associated with the use of herbicides. Soil is the main element of agricultural 

activity, as it is responsible for providing water and nutrients to crops, also fulfills 

functions of filter and scrubber to protect itself from contaminated water, is 

considered a non-renewable resource for its slow regeneration. However, soil 

degradation is one of the main threats of agricultural activities, this process causes 

effects such as erosion, acidification and contamination of heavy metals, 

pesticides, nitrates and phosphates [4] since they affect their capacity for self-

regulation and productivity [5]. 

 

The presence of chemicals from fertilizers and pesticides can generate health risks 

and instability in soils, causing problems of surface water contamination, fixation 

and migration of pollutants to soil and plants [6], in addition, it can cause 

salinization by interfering with the adequate growth of most crops and loss of 

agricultural land [7]. The migration and fixation of these depends on the 

concentration of the pollutant and the absorption capacity of the water-soil-plant 

subsystem, the aforementioned represents one of the most serious problems facing 

agriculture [8]. Likewise, the intensive use of agrochemicals (mainly pesticides) 

leads to the elimination of beneficial organisms, contamination of aquatic 

ecosystems and resistance in populations of pests, since most of them are released 

into the environment without any restriction [9]. Colombian legislation has been 

present as a regulator of the presence of agrochemicals in Colombian agriculture; 

Initially  was established in 1993 Article 52 of Law 99, the Environmental 

License requirement for the production and importation of pesticides, and the 

Ministry of Environment, Housing and Territorial Development regulated the 

licenses through decree 1753 of 1994 where establishes that: "The environmental 

impact study is an instrument for decision making and for environmental 

planning, required by the environmental authority to define the corresponding 

measures for prevention, correction, compensation and mitigation of negative 

impacts of a project, work or activity "[10]. In spite of these laws that regulate the 

use of pesticides and that their participation is decreasing, there is still 50% in the 

market for them [11]. 
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2.2 Soil preparation and its environmental impact (Pre-harvest) 

 

Some environmental impacts associated with soil preparation are related to 

farming practices, this activity is done to moisten the soil in order to obtain a land 

ready for seed germination [12]. Continuous tillage can cause soil degradation, 

decreased moisture absorption capacity in the roots, compaction phenomena that 

limit gas-liquid exchange, displacement of living species that inhabit the soil and 

erosion phenomena, causing loss of productivity [13]. 

 

2.3 Environmental impact of crop development (Harvest) 

 

During the stage of cultivation and harvest, other types of environmental impacts 

are generated, Rojas et al., [14], showed that introduced monocultures such as 

coffee, tend to bring with them pests that severely reduce the reproductive success 

of threatened endemic plant species. Karam [15], on the other hand, defined 

pesticides as "Substances or mixtures of substances used to control pests that 

attack crops or insects that are vectors of diseases." However, the interaction of 

these chemicals with the environment can generate transformations at a physical, 

chemical and biological level altering the natural balance of ecosystems [16]. The 

type of pesticide or insecticide used is directly related to the type of crop, 

currently few farmers use natural farming systems that do not cause damage and 

pests to the environment [17]. To further explain the impact of pollutants, in the 

investigation of Del Puerto et al., [18] it was concluded that contamination by 

pesticides occurs when they are applied directly on crops, in addition, inadequate 

washing of tanks, leaks in storage tanks, accidental spills, incorrect human 

manipulation, are some of the factors that determine its distribution, however, 

factors such as climate, physical and chemical properties and meteorological 

conditions of the area, define the final destination of this pollutant. It is important 

to consider that this type of pollution affects mainly animals and plants, in 

addition to the air, soil and water system. 

 

Another environmental impact associated with the type of cultivation developed is 

evidenced by Aldana [19], which identified the relationship of environmental 

impacts in rice production with the high use of insecticides, it was identified that 

there was an environmental imbalance, affecting the possibility of achieving 

sustainable development. Agricultural activity can cause effects on the soil, such 

as the palm oil monoculture (Elaeis guineensis), which, due to its high demand in 

the Colombian agricultural system for the production of biodiesel, has led to the 

indiscriminate use of large hectares of land. land, without allowing the growth of 

any other activity around it, despite this, the cultivation of African palm is a 

friendly alternative to the environment to produce fuel. It is expected that the 

cultivated areas reduce emissions causing less greenhouse effect, depending on 

land use [20]. Likewise, the expansion of the agricultural frontier also produces 
environmental impacts evidenced in the research of Müller et al. (2014) [21] where it 
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was identified that in Bolivia, technified agriculture was responsible for 30% of 

forest loss, while small farmers were responsible for 18%. 

 

According to the United Nations Food and Agriculture Organization (FAO), 69% 

of the water extracted is used in agriculture, followed by 21% dedicated to 

industry and 10% used in municipal areas, on the other hand, 93% of water 

consumption is associated with agricultural activities, followed by 4 and 3% 

pertaining to water consumption in the industry and in municipal areas, the figures 

show that between 1000 and 3000 m3 are needed per ton harvested. The excessive 

use of water can cause great tension in terms of water resources, one of the ways 

to reduce this impact is by improving the yield in the process of irrigation of crops 

[22, 23]. Through an extended policy analysis matrix, distortions and failures in 

the environmental market were evaluated, as well as the effects of the economic 

intervention in Zacatecas bean production systems, showing as a result that 

agriculture consumes 77% of the available groundwater associated with 

unsustainable technologies in the irrigation process. Therefore, the need to adopt 

more efficient practices in the irrigation of crops that allow the conservation of 

moisture and soil used in the production of beans was established [24]. 

 

With respect to the agrochemical industry, Álvarez et al., [25] established that if 

the participation of the environmental authority were greater and cooperation 

among some productive sectors improved, there would be benefits for the 

conservation of resources such as biodiversity, soil and water, a way to reduce the 

Environmental impact due to the use of agrochemicals is using organic 

agriculture, which is defined as "a form of sustainable agricultural production, 

which manages to reduce the use of fertilizers and pesticides" [26]. An example of 

these practices is the use of organic fertilizers that guarantee improvements in soil 

quality, nutrient supply, ease of water penetration, increase in moisture retention, 

and improvement in biological activity [27]. Other sustainable practices such as 

the use of terraces, little tillage and reduction of soil burning are alternatives to 

achieve the preservation of organic matter and soil moisture [28]. To mitigate the 

environmental impact associated with agrochemicals in a region, monitoring of 

insecticides, herbicides and used fertilizers must be carried out, as a consequence 

of the permanent progress of the industry, requires that both local governments 

and residents and researchers find coordinated and committed so that there is a 

correct use of natural resources, without diminishing the quality of production 

[29]. 

 

2.4 Environmental impact of livestock 
 

The consumption of meat in all the world has increased significantly due to the 

urbanization of societies and population growth, this increase has been evidenced 

mainly in developed countries, since consumption is three times higher than 

consumption in developing countries, affecting the three pillars of the sustainable 

development: Economy, society and the environment [30]. Livestock is one of the  
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main responsible for the current environmental impact, due to it is one of the 

activities that uses more natural resources (land, water and energy). The 

environmental impact of this activity may be due to different factors such as wear, 

erosion and soil compaction, seasonal burns, application of herbicides, drying of 

wetlands, pollution by the use of synthetic fertilizers, to emissions of gases 

produced by vehicles that transport animals or its products [31]. In a study carried 

out by Vergara [32], it was shown that there are several problems of pasture 

degradation in Colombian farms compared to forests that have medium 

degradation problems and that the same future trend is expected if preventive and 

preventive actions are taken correctives on this environmental problem. 

 

The livestock sector covers the entire production chain evaluating the 

environmental impact from the farm, through slaughter plants, meat processing, 

sale and final consumption [33]. The scope of this review focuses mainly on the 

first stage: The farm, which includes the activities related to the management and 

feeding of the cattle in the farms, the milking and the waste management that can 

identify as global contaminants (GWP), acidification (Acidification potential or 

AP) and eutrophication (Eutrophication potential or EP), of which the former is 

linked to atmospheric emissions, while the others refer to land use [34]. 

 

Livestock contributes directly and indirectly to the GWP, either through the 

enteric fermentation of ruminants and the management of manure or food 

production, this activity constitutes 14% of the total Greenhouse Gases (GHG) 

within which the chains of Beef supply account for approximately 40% [35]. In 

the work carried out by Iñamagua et al., [36], dairy cattle feeding practices were 

analyzed in 104 Costa Rican farms and their influence on GHG emissions, these 

were evaluated according to four conglomerate groups based on food consumed, 

time spent grazing , areas destined to paddocks and pasture. It was found that the 

average consumption per cow was 16.01 kg, of which the grass floor represented 

52.3% of the total consumption, while the concentrates contributed 29.5%, in the 

GHG analysis it was found that the emissions of methane contribute to 6.5% of 

energy loss, however, it was concluded that the amount of methane emissions did 

not have a direct relationship with the characteristics of the diet, but milk 

production did have a direct relationship with the characteristics of the same. 

Some research focuses on milking practices as demonstrated by Bacenetti et al., 

[37], there it was evidenced that when increasing the milking frequency of two to 

three times per day, it reduced up to 11 and 12% values of acidification and 

eutrophication, respectively, also, the implementation of anaerobic digestion of 

waste was evaluated of animals in nearby farms and found a reduction of 29% in 

terms of acidification, 22% in global warming and 18% in eutrophication. 

Veterinary management is another aspect that determines livestock productivity, 

however, these techniques of management and control can also have 

consequences to the environment linked to the use of chemicals such as 
vermicides, insecticides and herbicides. The application of insecticides and herbicides 

 



 

 

1482                                                         Piedad Margarita Montero Castillo et al. 

 

 

can affect species such as beetles and insects beneficial to the crop, as well as the 

health of farm workers [38]. 

 

All the mentioned techniques have the objective of optimizing the yield of meat, 

milk, skin and its derivatives, with substances not produced by the same animals, 

these substances are known as Xenobiotics [39], which can be retained in the soil 

or leached, contaminating groundwater [40]. Thus, while these substances are 

present in the soil, they will affect the population of organisms, diminishing 

competence, biodegradation and reaction in front of changes in temperature [41]. 

In the work presented by Tomas et al., [42], it was identified that one of the most 

used agrochemicals in livestock for the control of parasites is ivermectin, which is 

the most harmful for the fauna, since it remains in the environment for a long time 

after being expelled In the manure, the acidification of the soils, decrease of the 

effective area of grazing and decrease of insects that feed on manure, added to 

this, it was identified that in the control of flies and ticks organophosphorus 

insecticides are used, which use as an active principle of the fenthion, which has a 

high residual power in the soil, since it degrades after four to six weeks, later, it 

reaches the water where it stays for longer, being toxic to aquatic organisms [43]. 

The livestock activity should be recognized as one of the activities that most 

impact the environment occasionally, affecting large hectares of land, soil 

properties and animal conditions, hence the need to create a sustainable 

development mentality in all the participative organisms of this activity. 

 

3. Environmental impact of the dairy industry 
 

The dairy industry is one of the processes that has an environmental impact of 

average classification, this is due to the different processes carried out to obtain 

products derived from milk and the trend of consumption of dairy products [44]. 

The main pollutants of this activity are due to the waste obtained after the 

production of cheese, cream, butter, and the use of water during these processes. 

According to Santamaría et al., [45], the amount of water consumed depends on 

the amount of milk needed to make the product, so that for the production of 1 L 

of milk, 3.5 L of water is necessary for the production of cheese, the ratio is 8 L of 

water per liter of milk, and for butter, the ratio is 3 L of water per liter of milk. It 

is estimated, in addition, that the effluents of this activity are constituted by fat, 

proteins, lactose, sodium, potassium, calcium and lactic acid. Although dairy 

waste is considered to be average environmental impact, there are measures to 

reduce pollution, either by treating water or byproducing byproducts such as 

cottage cheese [46]. Some of the environmental aspects caused during the dairy 

production are described below: 

 

3.1 Liquid Sheddings 

 

As mentioned above, the use of water is one of the aspects that generate the most 
environmental impact in the dairy industry. It is estimated that up to 10 L of waste- 
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water that has been treated through biological and chemical processes is generated 

per liter of processed milk [47]. In an investigation carried out by García and 

Bernal [48], the efficiency of an anaerobic co-digester of dairy wastewater was 

evaluated for the elimination of nutrients, production of biogas and generation of 

biosolids, this technology reduced pathogen contaminants such as fecal coliforms, 

total coliforms and 90% of salmonella. On the other hand, during cheese making, 

whey is obtained as a by-product that constitutes 90% of the milk that enters the 

process as a raw material, this substance has a high nutritional value due to its 

content in soluble protein, vitamins and mineral salts. Alternatives such as 

nanofiltration can be a novel tool for the recovery of nutrients and 

decontamination of liquid effluents, as demonstrated in the study prepared by 

Posada [49] through the application of membranes, where he found retention 

percentages between a 20 and 80% depending on the type of membrane used. The 

use of fungi for the elimination of suspended solids in liquid effluents is another 

alternative to reduce the environmental impact, in a study conducted by 

Lekshmisree and Vijayan [50] two species of fungi (Aspergillus and Alternaria) 

were used for the reduction of biological oxygen demand (DBO) and chemical 

oxygen demand (DQO), reductions of 85% and 78% were found for DBO and 

DQO after 12 days of incubation in said effluents. Another alternative for the 

reduction of environmental impacts is the use of whey as raw material to generate 

new products, this is how Vivas et al., [51], proposed the development of a 

refreshing drink from whey and curuba pulp obtaining high values of antioxidants 

and a preference to the formulation of less amount of pulp (Passiflora tripartita). 

 

3.2 Solid waste and atmospheric emissions 

 

Solid waste associated with the production process of dairy products and 

derivatives, ranging from plastics, wood, paper and cleaning equipment. However, 

this solid waste generated indirectly is delivered by collection companies for 

subsequent classification and recycling [52]. In terms of atmospheric emissions 

and particulate matter, these are generated mainly in the use of headers that are 

used for the pasteurization of milk, the particulate material can be obtained by the 

use of atomization and drying chambers for the production of products in powder 

[53, 54]. 

 

4. Conclusion 

 

Through a bibliographic review, the effects on the environment of environmental 

aspects caused by agriculture, livestock and dairy industry were established, it 

was identified that the use of fertilizers and activities such as tillage, cause 

negative effects on the environment and soil .A relation was found between the 

activities associated with the livestock sector, with the emission of greenhouse 

gases, acidification and eutrophication, caused by the use of herbicides, pesticides 

and insecticides in animals and soil. On the other hand, it was identified that the 

activities of the dairy industry are classified of an average type, in terms of envi- 
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ronmental impact, this is because the liquid discharges generated during the 

production of milk, have high levels of whey, residue that has been little evaluated 

for its correct separation. Despite the fact that different studies have been prepared 

on the environmental impact in the livestock, dairy and dairy industry, laws must 

still be established to ensure a good use of natural resources in a sustainable and 

sustainable manner. 
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