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Abstract

Overuse of fertilizers can have harmful effects on the environment. The
Nitrates Directive aims to protect water quality by preventing nitrates from
agricultural sources polluting ground and surface waters and by promoting the
use of good farming practices. The paper is based on research about agricultural
producers’ awareness about the impact of fertilizers overuse on the
environment. Data were collected by face to face interviews with farm owners
on 39 farms in Serbia. Analysis of the collected data showed that all farmers
use fertilizers. It is important to notice that 79.4% of farmers use chemical
fertilizers more than recommended, and 87.1% use organic fertilizers more than
recommended. Furthermore, 66.6% of farmers do not know specific harmful
pollution effects of nitrates on soil and water. 71.7% of farmers have not heard
about the Nitrates Directive. Therefore, it can be concluded that farmers are not
sufficiently aware of fertilizers impact on the environment and it is necessary to
provide education on this.
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Introduction

Inefficient use of chemical fertilizers in agriculture causes a large
number of environmental problems. Some of the problems caused by using
fertilizers more than necessary can have an impact especially on water and soil
pollution. The amount of nitrate may increase in drinking water and rivers as a
result of high levels of nitrogen fertilizer use. The amount of phosphate may
increase in drinking water and rivers as a result of the transport of
phosphorous fertilizer in the surface flow (Savci, S., 2012).

Nitrate concentration in the surface water is normally low (0-18 mg/l).
It can reach high levels as a result of agricultural runoff, refuse dump runoff or
contamination with human or animal waste. The increasing use of artificial
fertilizers, the disposal of waste (particularly from animal farming) and changes
in land use are the main factors responsible for the progressive increase of
nitrate levels in groundwater supplies.

In many European countries nitrate concentrations have gradually
increased in the last few decades and have sometimes doubled over the past 20
years (WHO, 2011). The natural nitrate concentration in groundwater under
aerobic conditions is a few milligrams per litre. It depends strongly on the type
of soil and on the geological situation. As a result of agricultural activities, the
nitrate concentration can easily reach several hundred milligrams per litre
(WHO, 2011, WHO 1985).

The Nitrates Directive (1991) aims to protect water quality across
Europe by preventing nitrates from agricultural sources polluting ground and
surface waters and by promoting the use of good farming practices. The
Nitrates Directive forms an integral part of the Water Framework Directive. It
is one of the key instruments in the protection of waters against agricultural
pressures (EU Commission). The directive involves: a) Monitoring water
quality in relation to agriculture, b) Designation of Nitrate Vulnerable Zones, c)
Establishment of (voluntary) codes of good agricultural practice and of
(obligatory) measures to be implemented in action programmes for nitrate
vulnerable zones (EU Commission). The Codes of Good Agricultural Practice
include measures limiting the time when fertilisers can be applied on land in
order to allow N availability only when the crop needs nutrients. These
measures also limit the conditions for fertiliser application (EU Commission).

In the EU countries the total volume of nitrogen fertilizer consumption
remained high in the 2006-2015 period, but it was significantly reduced in the
1990-2000 period (Eurostat).
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This significant decrease in nitrogen fertilizer use is due to the
introduction of the Nitrates Directive (ND) in 1991 and the introduction of the
National Action programmes for designated Nitrate VVulnerable Zones (NVZs),
and the Water Framework Directive (WFD) was introduced in 2000.

These developments contributed to the decrease in nitrogen mineral
fertilizer consumption from 1990 to 2010 by 19 % (Eurostat). The total
consumption of phosphorous decreased by 19 % from 2006 to 2015 (Eurostat).
As Serbia is part of Europe and strives to become an EU member country, it
would be extremely important for it to reduce fertilizers use and to make its
farmers become more familiar with these important EU Directives.

Farmers make decisions based on utility maximization. Farmers’
subjective assessments of agricultural technologies are also important in
influencing their adoption behaviour (Zhou et al, 2010, Kivlin and Fliegel,
1967; Nowak, 1992). Level of education is one among the variables that plays
a significant role in the development of the cognitive level of farmers about the
use of fertilizers (Hameed, Sawicka, 2017). It is very important to educate
farmers about the vital importance of fertilization which is based on adequate
soil analysis (Sumelius et al, 2005).

The goal of this paper is to present data obtained from the research
regarding Serbian agricultural producers’ awareness about the impact of
fertilizers overuse on the environment. The hypotheses of this research were as
follows: a) farmers overuse mineral and organic fertilizers, b) farmers are not
informed about the Nitrates Directive.

Material and Methods

The paper is based on the research about the agricultural producers’
awareness regarding the impact of fertilizers overuse on the environment. This
research was done for the purpose of the project "Implementation of cross
border joint actions toward environment protection in agriculture (IMPACT
ENVI)”. To analyse the farmers’ awareness about fertilizers influence on the
environment, 39 farms in Serbia were visited and the farm owners were
interviewed. Data were collected from July to August 2017. The farms are
located in the border areas of Serbia with Croatia (North Backa, West Backa,
South Backa, Macva, and Srem).

Data were collected by face to face interviews. A questionnaire was
prepared in advance. It had 90 questions, which were open-ended, closed-
ended, and multiple choice types of questions. The data were analysed in MS
Excel Programme by summarizing answers and calculating average means,
and, also, by analysing descriptive answers.
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Results and Discussion

The results of the empirical study will be presented in this section. Out
of 39 farms that were visited in Serbia, 10% are in the North Backa district,
41% in the South Backa district, 23% in the West Backa district, 13% in
Macva, and 13% in the Srem district. Their structure is as follows: 87% are
family agricultural farms, 5% are agricultural holdings, and 8% are registered
as other types of legal entities. 79% of interviewed farm owners are male and
21% are female.

Only 8% of the interviewed farmers obtained agricultural education at
university and 33% from high school. The others do not have any agricultural
education or they have "family tradition” experience. Such a high percentage of
farmers without agricultural school education is significant, as, according to
literature, education levels are linked with levels of environmental concern
(Clery, Rhead, 2013). People with lower education have lower awareness about
environmental problems and protection (Ostman, Parker, 1987).

Generally, in the Republic of Serbia 60% of managers of agricultural
farms only have farming knowledge gained through experience, whereas 2.5%
have an agricultural faculty degree (Official Gazette).

The 63% of the farms are mostly oriented towards animal production,
while 35% mostly deal with plant production.

This research showed that all farmers use fertilizers. Furthermore,
79.79% of farmers use chemical fertilizers more than recommended (Figure 1).

Use of chemical fertilizers

= more than recommended

® other answers

Figure 1. Use of chemical fertilizers

The 87.87% of farmers use organic fertilizers more than recommended
(Figure 2).
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Use of organic fertilizers

B more than recommended

= other answers

87,87%

Figure 2. Use of organic fertilizers

As mentioned before, inefficient use of fertilizers can have harmful
impacts on the environment, especially on soil and water. The farmers are not
sufficiently aware which adverse effects could occur because of the overuse of
fertilizers. 66.6% of farmers do not know specific harmful pollution effects of
nitrates on soil and water. This could be linked with the level of agricultural
education they have, as it is at a low level. Besides, one third of the sample do
not consult agricultural advisory services. The farmers mostly use the following
chemical fertilizers: KAN, AN, urea, and NPK 15:15:15. The 12.8% of farmers
do not provide soil analysis. The others analyse soil, but more than half of them
(59%) do that less than it is recommended. 35.9% of farmers have never done
the Nmin analysis. The 71.7% of the interviewed farmers have never heard of
the Nitrate Directive (Figure 3).

Have you ever heard about The
Nitrate Directive?

ENo

mYes

Figure 3. Knowledge about the Nitrate Directive
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It is necessary to promote the Nitrate Directive more. It can be done by
agricultural advisory services. As only two thirds of the sample consult
advisory services, other promotional methods should be used as well.

Participatory training, demonstration of nutrient management planning
software, on-farm water quality testing with mobile kit, accompanied by Web
pages, demonstration videos, posters, leaflets, etc. have been shown to be
powerful tools to demonstrate the link between water quality and agricultural
practices (Znaor, 2011). Making policy makers and the public at large aware of
costs and of potential savings by practising water friendly farming methods can
foster the adoption of the EU Nitrate Directive (Znaor, 2011).

The awareness about the Nitrates Directive is in positive correlation
with education level. The Pearson correlation coefficient has the value of
0.7749, which shows strong positive correlation. Besides, the awareness about
negative impacts of higher concentration of nitrates in soil is also linked with
the level of education. The Pearson correlation coefficient has the value of
0.8276, which shows strong positive correlation. Based on these results, it can
be concluded that people with higher level of education are more informed
about the Nitrates Directive and negative impacts of higher concentrations of
nitrates in soil.

Conclusion

The results of this research show that agricultural producers in Serbia
use both chemical and organic fertilizers more than recommended. Besides that,
they are not sufficiently aware of the impact of fertilizers overuse on the
environment. The reason for this could be a low level of farmers’ agricultural
education and information. Agricultural advisory services should reach more
farmers and provide more information about harmful effects regarding
fertilizers overuse on the environment.

Moreover, good agricultural practice should be promoted more.
Farmers in Serbia are not sufficiently informed about the Nitrates Directive.

This directive should be presented to farmers by using different
promotional tools.
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[lepuenuuja mospONpUBPEIHUX Mpou3Bohaua o yTuiajy
IpeTjepaHor KOpUIlTeHa hyoprBa Ha )KUBOTHY CPEIUHY

Buspana IMarun’, Cuexana lItp6ar, Mupa ITynapesnh’,
Harama CTOjI/Ihl, Harama Xyruh [[paKmehl, Hyma HpOKI/Ihl

'EDUCONS Vuusepsumem, Cpemcka Kavernuya, Cpouja
Caxerak

IIpetjepana ymnorpeba hyOpuBa MoOke HMaTH INTETAH YTHUIA] Ha
KHMBOTHY CpeiuHy. /IUpeKTHBa O HUTpaTHMa MMa 3a IWJb 3AIITUTY KBAJIUTETa
BOJIe, CIIpHjedaBameM 3arah)era MoJ3eMHUX U IOBPIIMHCKUX BOJa HUTpAaTHUMa
U3 IOJbONPHUBPEAHE NPOU3BO/HE, Ka0 U IPOMOBHCAHmEM yHorpebde 100pux
NOJONPUBPEHUX Mpakch. Pax ce 3acHMBA Ha HCTPaKUBAmky II03HABAMHA
MOJBOIIPUBPEIHKX Mpou3Bohada o yTHIajy nmpexkomjepre ynorpede hyopusa Ha
KHUBOTHY cpeauHy. [lomanu cy MpUKyIUbeHU IyTeM IMPEKTHUX MHTEPBjya ca
BiacHumMa papmu Ha 39 dapmu y CpOuju. AHanmu3a NPUKYIJBCHUX MO/1aTaKa
MoKasaja je Ja CBH TOJbOIPHUBPEAHHMINM KopUCcTe hyOpmBa. BaxHo je
npumjeTutd Aa 79,4% mnosponpuUBpeTHUKA KOPHCTH XeMHujcka hyOpuBa, a
87,1% xopuctu oprancka hyOpuBa y konuuumHM Behoj on mnpenopydeHe.
Taxohe, 66,6% moJpONpUBpeHNKA HE TO3HAje crenupuyUHe INTETHE eeKTe
3araljuBama T7a U Bojxe HHUTpaTuma. 71,7% moJbompHUBpEeAHHUKA HUjE YyJIO 3a
JupektuBy o HuTpatuMa. CTora, MOXKe ce 3aKJbYYUTH Ja MOJHOIIPUBPEIHUIIH
HHCY JIOBOJBHO YIO3HATH ca yTHulajeM lyOpuBa Ha *KMBOTHY CpeAMHY, 300T
Yera je HeOIXO0HO 00e30jeIUTH HhUXOBY eAyKallljy Y OBOj 00JIacTH.

Kwyune  pujeyu: xuBOTHa  cpeauHa, hyOpuBO, mepuenimja,

H0JpOIpUBpENAA, 100pa MOJLONPHUBPEIHA HpaKca,
JupekTBa 0 HUTpaTUMA
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