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Summary

Nowadays the increasing number of animal enterprising depending on the
needs of human population growth and nutrition need that was occurred during the
production of animal breeding have revealed the manure issue. Manure from ani-
mal barn, when not stored properly, causes environmental problems including
odour and visual pollution, and could create environmental pollution problems. On
the other hand, random storage of manure on the land outside animal barn as a re-
sult of climate parameters such as rainfall results in leakage of manure and can
cause contamination of water resources. In Turkey, animal manure obtained from
animal barns is almost not utilized and is accumulated outside. Manure which is
produced in animal barn to be used for agricultural purposes must be stored in the
areas which prevent the spread of in the environment . Thus, the loss of minerals
in the soil plant available forms are contained in manure, will be prevented. In ad-
dition, due to the nutrients and microorganisms, surface and underground water re-
sources can be a factor in polluting and may create a risk to animal health and en-
vironmental pollution.

The study has been carried out by determining the 4950 cattle breeding en-
terprises around the Egirdir, Beysehir Burdur and Salda lakes in the Lakes Region.
About 50000 cattle are bred in the 4950 cattle breeding enterprises in the study
area. However, of these animals 43502 are bred for commercial purposes. When
the values in literature are taken into account, the daily manure amount that would
be put forth has been calculated as 1500 tons. It has been concluded that animal
manure which is the output of animal breeding enterprises will result in environ-
mental pollution, water resource pollution as well as posing a threat to life in gen-
eral by mixing with water resources such as underground water, lakes etc. when
deposited haphazardly in stacks that are not well managed. As a result, we believe
that our producers should be well informed regarding manure management prior to
experiencing such problems.

Key words: water resources, animal manure, manure management, environmental
pollution
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INTRODUCTION

Animal manure is composed of fertilizer that is spread underneath the ani-
mals after being excreted either as solid or liquid following the digestion of con-
sumed fodder that meets their nutrient demands to enable the continuation of
their development [Bayindir et al., 2004]. When manure that is produced in ani-
mal breeding facilities is stored without taking into account manure methods or
storage conditions, the nutrient elements and microorganisms inside the manure
can cause surface or underground water pollution. The storage of manure allows
the producers to use the best food source for crop production. However, if ma-
nure is not stored properly at animal breeding enterprises, it can create risks for
human and animal health as well as constitute an environmental risk. Therefore,
manure (solid or liquid) that is formed at such enterprises should be stored prop-
erly, so as not to create environmental or water pollution until is applied to the
cultivated areas for crop production [Harris et al., 2001]. Animal manure is by
nature an organic material. When we consider that organic materials decompose
over time, manure will also decompose thereby lose its structure and properties.
That is why random storage and uncontrolled usage of organic manure should be
stopped. The usage of manure in cultivated areas or the stages of storage for use
in other operations should be carried out consciously and under conditions that
will prevent pollution [Jacobson et al., 1999].

It is estimated that farm animals produce an annual solid manure of 1.7
billion tons [Sheffield, 2012]. Two problems arise about this issue. First is the
mixing of contaminants that are formed due to the wastes in the animal shelters
to surface waters via surface flow and to underground waters via percolation; the
second is the transfer of wastes from the shelters to another area [Lunin, 1971;
Ozek, 1994; Karaman, 2006]. The effects of animal breeding enterprises on en-
vironmental pollution have recently become an important issue along with the
ways in which manure will be used or eliminated at these enterprises. Hence,
manure management has become an important topic for animal breeding enter-
prises. This has shown that the collection, transfer and storage of manure should
be considered together with health protection and pollution control programs
[Erensayin, 1992; Karaman, 2006].

Current industrial facilities, residential areas along with insensible agri-
cultural applications cause significant water and land contamination in our
country. Animal manure from enterprises can be shown as one of the contami-
nants in agricultural areas. In our country, manure processing and usage is car-
ried out insensibly. In addition to the insufficiency of manure consumption, an-
other problem that arises is the imbalance in its usage. In many areas where
extensive agriculture is carried out manure usage is below average whereas in
certain regions the excessive use of manure causes serious environmental prob-
lems [Ergin and Eyicil, 2008].

14



Management of manure...

Even though Turkey has freshwater reserves of lakes and rivers, it is not a
water rich country. On the contrary, it will be a country facing severe water
shortage problem unless required precautions are taken [Akuzumet al., 2003]. It
is possible to estimate the possible pressures on water resources due to factors
such as the current growth rate, change of water consumption habits etc. In ad-
dition, these estimations will be valid for the case that the current resources will
be transferred to 25 years in the future without any further damage. Therefore,
the current resources should be preserved and consumed in a much more sensi-
ble manner for us to be able to leave enough healthy water to posterity [Cak-
maket al., 2005a].

Even though the average water consumption amount per person in Turkey
is 1730 m’-year”, this same value is 2000 m’ in Iraq and 5000 m’ in Western
Europe. In 2030 the population of Turkey is estimated to be 80 million and ac-
cordingly it is estimated that the annual water consumption per person will be
1100 m’. This value is currently the value for countries that face water shortage
problems [Cakmaket al., 2005b]. Today, the global climate changes (drought)
along with human activities (population increase, industry, tourism and agricul-
tural activities) pose a pressure and threat to the sustainable use of water re-
sources. Manure that is formed due to animal breeding in agricultural activities
is an important contaminant for water resources quality. The sustainability of the
quality of water resources can be ensured by minimizing or eliminating con-
taminants.

The fertility of the soil should be increased or the current fertility potential
should be preserved and the plant nutrients that are removed from the soil should
be bedspreads via environmentally friendly methods in order to ensure that
plants continue their developments in the soil and plant system. Fertilization is
one of the foremost precautions that should be taken in order to ensure this. It is
only through fertilization that the nutrients removed from the soil can be recy-
cled back. If animal manure is properly managed and responsibly applied, it can
be a good source of nutrient elements [Harris et al., 2001; Cayleyet al., 2004].
Dairy cattle with an average weight of about 550 kg produces an annual manure
of total 32 tons, 11% of which is liquid including washing water. This manure
provides 28 kg N, 11.2 kg P,Os and 13.4 kg K,O plant nutrients when applied on
1 decare of land [Weeks, 1994; Demirkiran, 2004].

Soil and water resources are among the most important natural riches of
countries. The development and reasonable use of these resources is very im-
portant for the socio-economic developments of societies. Water is an indispen-
sable resource for all living things; crop production is greatly limited in its defi-
ciency [Kanberet al., 2008]. The objective of our study is to attract attention to
the possible effects of animal manure in animal breeding enterprises around
water sources on water quality. Hence, information has been given regarding the
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preservation of water sources along with the precautions that can be taken in
order to prevent the possible environmental pollution.

MATERIAL AND METHODS

The lakes region in our country covers a total area of 36.672 km? encom-
passing Antalya, Isparta and Burdur to the west of the Mediterranean Region.
20.591 km? of this region belongs to Antalya, 7152km? to Burdur and 8933 km?
to Isparta. 36.672km?. Beysehir, Egirdir, Acigol, Burdur, Ilgin (Cavuscu), Akse-
hir, Eber, Sugla and Kovada are the major lakes of the region [Anonymous,
2013]. A great majority of the study material consists of cattle breeding enter-
prises located on the coast of Egirdir, Beysehir,Burdur and Salda lakes in the
Isparta, Burdur and Beysehir region. According to the data regarding cattle
breeding activities in the study region obtained from the Provincial Directorate
of Agriculture, there are a total of 4950 animal breeding enterprises with 43502
commercially bred animals. The number of cattle in the study area has been
given in Table 1.

Table 1. The proportional distribution of the animals in the cities
and districts of the region

City/Town Animal Numbers (Unit) Percentage
Beysehir 6859 16
Burdur 23850 54
Egirdir 3563 8
Gelendost 2050 5
Keciborlu 5043 12
Yesilova 2137 5
Total 43502 100

Animal breeding enterprises active around the study area of Egirdir,
Beysehir, Burdur and Salda lakes have been shown in satellite maps.

RESULTS AND DISCUSSION

Animal manure production is also carried out at animal breeding enter-
prises throughout the regular production. Manure that is not properly managed
and is stored in open stacks outside causes odour pollution, visual pollution and
water pollution. Manure should be either stored under proper conditions or
should be properly managed in order to prevent such problems.
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Source: www. maps. goole.com/

Figure 1. The coastal view of cattle breeding enterprises around the Beysehir Lake

o : ;
Source: Www. maps.google.com/

Figure 2. The coastal view of cattle breeding enterprises around the Egirdir Lake

17



Atilgan Atilgan, Ali Coskan, Hasan Oz

e GOC WRIL'

Source: www.maps.google.com/

Figure 3. The coastal view of cattle breeding enterprises around the Burdur Lake

Source: www.maps.google.com/

Figure 4. The coastal view of cattle breeding enterprises around the Salda Lake
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It is a fact that the Lakes Region is in need of a proper manure manage-
ment due to the animal manure problem that will arise in line with significant
agricultural activity. A total of about 50000 cattle are bred in the 4950 cattle
breeding enterprises located around the water resources coastal area. However,
43502 of these animals are bred for commercial reasons. According to studies
that have been carried out, 10,000 cattle produce a total of about 300 tons ma-
nure daily [Anonymous, 1992; Bayindir et al., 2004]. When the daily manure
amount is calculated by taking into account the values in Table 2, it is observed
that this value is 5 times more (1500 tons-day”) [Bengtsson and Whitaker,
1986].

Table 2. Manure production by cattle

Weight of animal Faeces Urine Total Manure
(kg) (kg-day™) (kg-day™) (kg-day™)
Dairy cattle
50 2.7 1.2 3.9
100 5.2 2.3 7.5
250 14 6 20
400 23 10 33
600 35 15 50
Beef cattle
350 15 6 21
450 19 8 27
550 24 10 34

Based on the satellite images of the study region, it is understood that
some of the animal breeding enterprises are close to water resources and that the
animal manure will have to be managed properly. Because if the animal manure
that will be produced in these enterprises is randomly stockpiled in open air, it
will cause environmental pollution, visual pollution and odour pollution thereby
creating a potential contamination source for water resources. These estimations
are based on the observation and survey studies carried out by Cayiret al. [2012]
in the study region. The studies carried out in our country about this issue indi-
cate that manure especially from animal breeding enterprises is collected ran-
domly and is stockpiled without taking the environment and water resources into
any kind of consideration [Mutlu 1999; Erkan, 2005; Atilgan et al., 2006; Caynr,
2010]. The nutrients of the manure collected as such percolate into the under-
ground waters or water resources and the most efficient part of farm manure
cannot be used. Water resources and underground waters close to animal breed-
ing facilities where manure is not properly stored face contamination due to rain
water and seepage effect.
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Unless the processing, storage and protection with regard to water re-
sources of manure from animal breeding facilities is handed over to local pro-
ducers or unless the required precautions are taken; animal manure will be a
potential contamination factor. Nutrients in the manure can be lost and animal
manure can become a potential contaminant. Kanber and Unlu [2008] state, that
the provision and development of new water resources is very expensive and
indeed impossible. Therefore, it is a fact that we should pass on the awareness of
protecting our current resources to the people and future generations. It is espe-
cially indispensable that we pass this awareness onto our producers first. Be-
cause if we lose our current resources while continuing to produce, it will be
both very expensive and very difficult to win these resources back. However,
such faulty applications continue even today. Indeed, in a recent study carried
out in this region on Burdur lake it was determined that animal manure was not
managed and stored under proper conditions and that it was piled up with no
precautions regarding water resources [Cayiret al., 2012]. This indicates that
producers either do not have sufficient knowledge or education regarding this
issue.

In order to reach these goals, various criteria have been determined re-
garding the management and storage of animal manure and its location with
reference to water resources:

— the minimum distance of animal manure that is randomly piled up in
the outside in case of a drainage for drinking water should be 75 m [Anony-
mous, 2002a],

— concrete and synthetic manure storage should be 50 m from all kinds of
surface waters and water well [Anonymous, 2002b],

— at least 100 m from water resources such as lakes, rivers and streams
for solid manure and at least 50 m for liquid or semi-solid manure storage areas,
all manure storage structures must be a minimum of 15 m from all field drain-
age tiles or piped municipal drains [Ward and Johnson, 2009],

— minimum 100 m from irrigation and drainage channels,

— minimum 30 m for liquids manure from sanitation systems that provide
water [Liang and Van Devander, 2010],

— animal manure kept in the open should be at least 30 m away from
permanent flowing streams and 15 m from intermittent flowing streams [Ful-
hage, 2000],

— it is also stated that stockpiles manure or storages should be at least 150
m away from neighbouring enterprises for small companies whereas this value
should be at least 402 m for large companies and especially those with capaci-
ties of 600 pieces of stock or 430 pieces of dairy cattle [Liang and Van
Devander, 2010].
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CONCLUSIONS

Animal manure which in our country is known as organic fertilizers should
be stored, in other words it should be allowed to mature before being used.
However, this is generally carried out in the open air and without taking any
precautions. The objective of our study is to ensure the proper and planned man-
agement of our current resources while preserving them in line with the socio-
economic development of societies. Part of the recent scientific studies carried
out in the world and in our country on animal breeding is about the determina-
tion of the best method for manure management. When it is taken into account
that under today’s conditions environmental pollution has reached alarming
states threatening the lives of humans along with the effect of manure as a con-
taminant on the protection of water resources; the increase for the need of such
scientific studies can be better understood.

As a result, it will be expected that, when not managed properly, animal
manure from cattle breeding enterprises will cause contamination of our water
resources and will threaten our lives by leaching into our underground waters
[Atilganet al., 2012]. We believe that in order to solve these problems before
they arise, a proper management system for the manure from animal breeding
enterprises should be determined and our producers should definitely be in-
formed about this issue.
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