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Abstract

GOZENER, B. and M. SAYILI, 2011. Use of animal wastes in beef cattle farming and environmental 
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This study was conducted in Turhal District of Tokat Province in Turkey, where beef cattle farming is the 
major agricultural practice. Environmental consequences of solid and liquid animal wastes and reflections of 
cattle growers on the issue were evaluated. The measures that need to be taken in order to prevent animal wastes 
without causing environmental pollution were discussed. A questionnaire was conducted over 55 farms in August-
September 2009 period. The results of the investigation showed that 70.91% of cattle farms had manure storage 
facilities and annual manure production (89.41 tons/farm) was higher than the manure storage capacity (76.05 tons/
farm). Although the extra manure was stored in open, it was found that it did not bother other people.  Manure is 
excessively used in agricultural areas in the region. Despite the fact that there was a project implemented in the 
region to make use of animal wastes, more than half of the producers were not aware of it. There is not an area 
in the region where all cattle growers are located such as an organized cattle growing area. Besides, growers are 
not also organized into a farmers union.
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introduction

Environmental pollution is defined as distur-
bances in air, water and land as a consequence 
of material and energy wastes resulted from hu-
man activity. Local or worldwide scienctists are 
actively engaged in prevention of environmental 
pollution. The efforts were concentrated on the 
environmental pollution using different perspec-
tives (Ozek, 1994). 

Agricultural production, crop or animal, is one 
of the many reasons of environmental pollution. 
The main purpose of animal husbandry is to pro-

vide the population with proteins of animal origin. 
However, it causes some environmental problems 
in the animal farms established in the vicinity of 
residential areas (Ergül, 1989). 

Dangerous wastes of animal husbandry are 
chemicals, odor and visual pollution caused by 
improper storage of manure, burying of dead 
animals without liming and lack of enough 
slaughterhouses and feed storage facilities in the 
farm. Measures to prevent these wastes from be-
ing environmental threats as well as storage and 
projecting criteria should be discussed (Karaman, 
2006). Animal wastes, also referred as “scattered 
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pollution sources”, reach to surface waters or 
low layers of soil and underground water through 
infiltration, and deteriorates the quality of water 
sources, sometimes making it impossible to use 
them (Ozek, 1994; Ongley, 1996).

Ditches where wastes from barns are depos-
ited pose serious danger as source of diseases for 
humans and animals. The fact that some disease 
factors originated from animals can stay alive 
for periods ranging from a week to three years is 
important in showing the duration of the threat 
coming from animal wastes (Ergül, 1989).

The problem of wastes dumped on the environ-
ment has been increasingly serious in Turkey. An 
important part of waste-related pollution in agri-
cultural areas results from animal wastes. In terms 
of volume and the magnitude of its consequences, 
the main source of the animal wastes is manure 
produced in animal shelters. Manure causes a 
huge amount of environmental pollution both on 
and off the farm (Anonymous, 1996a). If the ma-
nure produced in animal shelters is not controlled 
and left unattended without proper treatment, it 
causes unwanted results and becomes a dangerous 
waste rather than a beneficial agricultural material 
(Waskom, 1999). 

In order to prevent the manure from creating 
negative environmental consequences and un-
healthy living conditions, treatments and precau-
tions needed, legal and technical standards, and 
storage and planning criteria should be known. 
Various types of manure are produced in animal 
barns and they have different level of dangers. 
Their dangers and effects on environment, animals 
and humans must be recognized, and their negative 
effects should be minimized using proper planning 
and treatments. Otherwise, barns act as pollution 
sources (Anonymous, 1996a; Karaman, 2006).

Manure dumped on the environment develop 
unpleasant odor and decomposes by time. It causes 
environmental as well as visual pollution. For this 
reason, uncontrolled dumping of manure on the 
environment should be eliminated. For the use 
of manure for applications other than farming or 

storing it for extended time periods, environmen-
tal considerations should be taken into account 
(Jacobson et al., 1999). 

Environmental pollution has been an increas-
ingly important issue in modern day, and treat-
ment and proper disposal of manure, i.e. manure 
management, in farm has gained importance. This 
fact necessitates that manure handling applications 
such as picking; transporting, storing and using 
should be done in such a way which considers 
pollution control measures and the sustaining of 
a healthy environment (Erensayın, 1992). 

Beef cattle farming are common in Turhal Dis-
trict of Tokat Province. Turhal districh is suitable 
for many types of agricultural production with its 
rich natural resources. As of the year of 2008, with-
in the town of Turhal (within the neighborhoods) 
there were 153 beef cattle growing units with a 
total of 4488 beef cattle (Anonymous, 2008).  

This investigation dealt with the environmen-
tal effects of liquid and solid manure produced 
in barns in Turhal District of Tokat Province in 
Turkey, and with reflections of cattle producers 
on the issues. Measures needed to get rid of the 
animal wastes without causing environmental 
problems were also discussed. This investigation 
was carried out to determine the environmental 
consequences of barns in Tokat area and to evalu-
ate the sufficiency of facilities and possibilities to 
develop them.

material and methods

The main material of the investigation is the 
data obtained from a face-to-face questionnaire 
conducted over 55 beef cattle farms in Turhal Dis-
trict of Tokat Province in August-September 2009 
period. In addition, data from public and private 
organizations in the area and from other studies 
conducted over the issue were also used.

In order to determine the sample population on 
which the questionnaire was to be performed, first 
total number of beef cattle farms and number of 
cattles were determined using the official numbers. 
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Farms that constitute the population were ordered 
based on beef cattle number, and thus sampling 
frame was formed. When sampling frame was 
inspected, it was seen that there was a consider-
able difference among the farms for the number 
of cattles (variability coefficient for the sampling 
frame was 76%). Therefore, in order to make a 
homogenous sampling, beef cattle farms were 
separated into two different layers considering 
frequency distribution chart. The first layer had 23 
farms with 1 to 20 cattles, while the second layer 
had 32 farms with 21 or over cattles.

For determination of sample size, Neyman 
Method, a layer sampling method, was used con-
sidering layer borders (Yamane, 1967). Calculated 
sample size was 55. For the calculation of sample 
size, 90% confidence interval and 10% deviation 
from the mean (t=1.65) was used.

All calculations were based on farm means 
considering the layers and overall farm numbers 
in each layer.

Due to the greater negative effects of cattle 
barns, poultry-houses were not included in this 
study. All the animal facilities studied were beef 
cattle farms.

In order to have the same unit for different spe-
cies and conditions of animals and to get propor-
tional values, Cattle Unit value was calculated for 
each farm (Bakir, 1987; Erkus et al., 1995; Sayili, 
2001). A cow of 500 kg live weight was accepted 
as one cattle unit (Wachenheim et al., 2000).

results and discussion

Social status of the people that took part in the 
questionnaire was given in Table 1. The majority 
of the people (45.45% overall) were in 36-45 age 
interval, and there were considerable number of 
people over 51 years of age.

In terms of education level, about two thirds of 
the farm owners were primary school graduates. 
Owners with higher level of education were quite 
rare. This meant a negative situation for the pro-
ducers to follow the novel techniques, to acquire 

the training materials and to benefit from them.
Presence of a sugar factory in Turhal District has 

traditionally been supporting the beef cattle farm-
ing activities. Especially the sugarbeet residues 
after the sugar is taken is given away to farmers 
and used as feed in cattle growing. Development 
of meat producing businesses attracted migrants 
from neighboring provinces. About half of the 
people in the questionnairre (49.09%) were natives 
of Tokat Province, while 38.18% migrated from 
Sivas and 7.27% from Amasya. It was determined 
that the migrants from Sivas had more livestocks 
in their farms.   

About 40% of all farms were in operation for 
11-20 years, 21.82% for 1-10 years, 21.82% for 
21-30 years and 16.36% for 31 years or over (Table 
2). Farms in operation for more than 20 years were 
47.82% in the first group and 31.26% in the second. 
This data showed that the experience of the farm 
owners in the second group was less than the first 
group despite their high number of livestocks.   

It was determined that a great majority of the 
owners (over 80%) of the farms studied relied on 
their own experience and/or knowledge, and did 
not participate in any kind of training program 
such as courses, seminars, workshops related to 
beef cattle farming. Participation to such training 
programs was evens less in the second group. A 
significant part of the farm owners (about 80%) 
participated in the activities (an average of 2.10 
activities) organized by the Ministry for Agricul-
ture and Rural Affair in the Province. Both the ratio 
and number of participation to activities organized 
by the Province was higher in the second group 
farms.

Half of the farm owners mentioned that they 
kept the records of the animals. The records that 
were kept most commonly were date of birth of 
animals, followed by the weight during the feeding 
process, weight at birth and other records about 
pedigree and diseases. These findings mean that 
despite its significance some farm owners did not 
keep some important records.

There was an average of 21.37 cattle units of 
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table 1
social status of feeding farm operators
        

 
Farm groups

The first group (23) The second group (32) Overall (55)
Frequency Ratio, % Frequency Ratio, % Frequency Ratio, %

Age (Year)

0-35 4 17.39 4 12.50 8 14.55
36-50 11 47.83 14 43.75 25 45.45
51- + 8 34.78 14 43.75 22 40.00
Total 23 100.00 32 100.00 55 100.00

Education 

Illiretate 1 4.35 3 9.37 4 7.27
Literate 2 8.70 0 0.00 2 3.64
Primary school 17 73.90 19 59.37 36 65.45
Secondary school 1 4.35 4 12.50 5 9.09
High school 2 8.70 4 12.50 6 10.91
College 0 0.00 1 3.13 1 1.82
Graduate degree 0 0.00 1 3.13 1 1.82
Total 23 100.00 32 100.00 55 100.00

Domestic 
Province

Tokat 13 56.52 14 43.75 27 49.09
Amasya 2 8.70 2 6.25 4 7.27
Giresun 0 0.00 1 3.13 1 0.00
Erzurum 1 4.35 0 0.00 1 1.82
Muş 1 4.35 0 0.00 1 1.82
Sivas 6 26.09 15 46.88 21 38.18
Total 23 100.00 32 100.00 55 100.00

livestock animals per farm (Table 3). The average 
cattle unit was 10.46 in the first group and 29.24 
in the second. A major part of the animals were 
hybrids of different races. About 57% of the cattle 
were male and 29% were female. Dominant sex 
was female in the first group, but male in the sec-
ond. This meant that as the farm grew in terms of 
herd size, male animals (especially bull-calves and 
calves) were preferred in beef cattle farming since 
live weight gain in male animals are higher.   

Average land size was 1.671 ha, and a signifi-
cant part of this land (92.40%) was building land 
(Table 4). Since the major occupation of the farm 
was beef cattle farming, the average land per farm 
was not very high. The average land size in the 
first group (2.260 ha) was higher than that in the 

second group (1.247 ha). Fewer animals in large 
size farms could be due to the facts that these 
farms were specialized in beef cattle farming and 
that some of these farm owners (56.25% in the 
second group) were migrants (Table 1). In addi-
tion, more than 90% of the land in both groups 
was building land.   

Since the farm consists of service buildings 
(manure storing areas, feed storages, slaughter-
houses etc.) other than the barns, operations about 
these service buildings can pollute the environ-
ment as well. It is necessary to establish a proper 
disposal system for animal wastes which can 
negatively affect human and animal health. If this 
is not possible, negative effects should be kept 
within limits that will not harm the environment 
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table 2
information of farm operator about beef cattle farming
        

 

Farm groups

The first group (23) The second group 
(32) Overall (55)

Frequency Ratio, % Frequency Ratio, % Frequency Ratio, %

Experience in beef 
cattle farming 
(year)

1 – 10 4 17.39 8 25.00 12 21.82
11 – 20 8 34.78 14 43.74 22 40.00
21 – 30 7 30.44 5 15.63 12 21.82
31 - + 4 17.39 5 15.63 9 16.36
Total 23 100.00 32 100.00 55 100.00
Average 22.83 20.5 21.47

Participation 
in activities

Yes 3 13.04 7 21.88 10 18.18
No 20 86.96 25 78.12 45 81.82
Total 23 100.00 32 100.00 55 100.00

Activities
Within province 2 66.67 6 85.71 8 80.00
Out of province 1 33.33 1 14.29 2 20.00
Total 3 100.00 7 100.00 10 100.00

Total number activities participated 2 2.14 2.1

Records 
of livestock

Yes 11 47.83 17 53.13 28 50.91
No 12 51.17 15 46.87 27 49.09
Total 23 100.00 32 100.00 55 100.00

Livestock records 
kept*

Date of birth 11 100.00 15 88.24 26 92.86
Weight at birth 2 18.18 3 17.65 5 17.86
Weight 8 72.72 3 17.65 11 39.29
Pedigree 3 27.27 1 5.88 4 14.29
Diseases 0 0.00 3 17.65 3 10.71

* Exceeds 100% because of multiple answers

(Okuroğlu, 1987; Erkan, 2005). It was determined 
that in about 30% of the farms studied there were 
no areas where manure could be collected or stored 
(Table 5).

Manure storage facilities are the buildings used 
for protection and maturation of the manure for 
certain duration of time depending upon the con-
ditions of the farms (Anonymous, 1987). In the 
farms without a manure storage facility, manure 
was deposited in the open and used in various 
ways. Most of the manure was used in the fields 
but some of it was poured into the rivers or water 

canals. Manure storage capacities were 81.82 and 
71.59 tons (average 76.05 tons). Interestingly, the 
farms with fewer livestocks (the first group) had 
higher capacity storage facilities than the farms 
with more livestock (the second group). This fact 
shows the wrong decisions in terms of manure 
storage facilities. Amount of manure produced 
annually was 45.20 tons in the first group and 
121.19 tons in the second (overall average 89.41 
tons). The first group of farms used only 55.24% 
of their storage capacity while the second group 
farms produced more manure than their storage 
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table 3
livestock type and numbers in the farms studied      
           

 

Farm groups
The first group (23) The second group (32) Overall (55)

Frequency Cattle 
unit % Frequency Cattle 

unit % Frequency Cattle 
unit %

Steer Domestic 0.09 0.06 0.57 0 0 0.00 0.04 0.03 0.14

Cow
Domestic 2.13 1.07 10.23 3.06 1.53 5.22 2.67 1.34 6.27
Hybrid 4.65 4.65 44.46 3.88 3.88 13.27 4.2 4.2 19.65
Culture 0.83 0.83 7.93 0.88 0.88 3.01 0.85 0.85 3.98

Calf
Domestic 0.04 0.01 0.10 0.34 0.05 0.17 0.22 0.03 0.14
Hybrid 0.09 0.02 0.19 0.13 0.02 0.07 0.11 0.02 0.09
Culture 0.22 0.04 0.38 0 0 0.00 0.09 0.02 0.09

Bull-
calf

Domestic 2.04 0.71 6.79 6.17 2.16 7.39 4.44 1.55 7.25
Hybrid 4.04 2.83 27.06 18.59 13.01 44.49 12.5 8.75 40.95
Culture 0 0 0.00 5.13 3.59 12.28 2.98 2.09 9.78

Young 
bull

Domestic 0.61 0.15 1.43 1.53 0.38 1.30 1.15 0.29 1.36
Hybrid 0.17 0.09 0.86 2.56 1.28 4.38 1.56 0.78 3.65
Culture 0 0 0.00 0.97 0.49 1.68 0.56 0.28 1.31

Buffalo 0 0 0.00 1.31 1.97 6.74 0.76 1.14 5.33
Total - 10.46 100.00 - 29.24 100.00 - 21.37 100.00

table 4
land size in the farms studied     
       

 
The first group (23) The second group (32) Overall (55)

Area, ha  % Area, ha  % Area, ha  %
Land owned 2.043 90.40 1.184 94.95 1.544 92.40
Land rented 0.217 9.60 0.063 5.05 0.127 7.60
Total 2.26 100.00 1.247 100.00 1.671 100.00

capacity could hold. This excess amount of manure 
that did not rest for a year (stored only about eight 
months) was used in various ways. Farm own-
ers mentioned that manure was stored for 7.5-8 
months and then used. 

It was found that a majority of the farm opera-
tors (72.73%) did not know the proper manure 
storing conditions (Table 6). The operators that 
mentioned to know the proper storing conditions 
listed them as follows: in a closed area (53.33%), 

in tanks (26.67%) and in open (20.00%). 85.71% 
of the farm owners in the first group and 75.00% 
in the second group  mentioned the closed areas 
and tanks as the proper storing conditions.

70.91% of the farm owners mentioned that 
they stored solid and liquid animal wastes in a 
way that did not harm the environment. This ratio 
was 78.26% in the first group and 65.63% in the 
second. This finding means that the farms in the 
first group were more environmentally sensitive 
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table 5
manure storage facilities of the farms studied     
        

 
The first group (23) The second group (32) Overall (55)
Frequency  % Frequency  % Frequency  %

Presence of 
manure 
storage facility

Yes 17 73.91 22 68.75 39 70.91
No 6 26.09 10 31.25 16 29.09
Total 23 100.00 32 100.00 55 100.00

Capacity of manure storage facility (ton) 81.82 71.59 76.05
Amount of manure produced / year (ton) 45.2 121.19 89.41
Duration of manure storage (day) 229.41 240.91 224.38

Manure disposal 
method due to 
lack of manure 
storage facility

Used in fields 5 83.33 4 40.00 9 56.25
Dumped into river 1 16.67 3 30.00 4 25.00
Dumped into irrigation 
canal 0 0.00 3 30.00 3 18.75

Total 6 100.00 10 100.00 16 100.00

table 6
manure storage in the farms studied      
        

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %

Knows how to store 
manure properly

Yes 7 30.43 8 25.00 15 27.27
No 16 69.57 24 75.00 40 72.73
Total 23 100.00 32 100.00 55 100.00

Appropriate manure 
storage place or method 
mentioned by farm 
operators

Open 1 14.29 2 25.00 3 20.00
Covered 5 71.42 3 37.50 8 53.33
In tanks 1 14.29 3 37.50 4 26.67
Total 7 100.00 8 100.00 15 100.00

than the ones in the second group.  
In the farms studied, manure was mostly stored 

in open, sometimes covered with something or in 
special storage facilities. In some farms, manure 
was directly poured into sewage system and/
or into the river (Table 7). Open stored manure 
releases unpleasant odor, increases pest insects, 
notably flies, results in deterioration of environ-
mental quality, and makes proper conditions for 
spreading of the diseases. Capacity of facilities 
should be enough to prevent any contamination 
of water through surface flows and soil seepage. 

There should be canals bordering the operation to 
prevent contamination of surface waters. In places 
where ground water is high, above ground storages 
should be built to prevent the contamination of un-
derground water. Topography should be used while 
filling and disposing. There should be enough 
capacity to hold at least three months of produc-
tion (Erkan, 2005; Anonymous, 1996b; Karaman, 
2006). Here, it seems that farms studied had faults 
in the process of manure storage. However, it was 
found that 67.27% of farm owners thought that 
odor from animal wastes did not bother the people 
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table 7
storage of the manure and its disturbance of people in the vicinity of the farms studied
        

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %

Method of manure 
storage

In the open 9 39.13 20 62.50 29 52.73
Covered 4 17.39 2 6.25 6 10.91
Piled 4 17.39 0 0.00 4 7.27
In special manure 
storage facilities 3 13.04 1 3.12 4 7.27

In manure storages 
with protection on 
the edges

2 8.70 0 0.00 2 3.64

Dumped 
immediately* 1 4.35 9 28.13 10 18.18

Total 23 100.00 32 100.00 55 100.00
Disturbance of 
people in the 
vicinity by the 
odor

Yes 10 43.48 8 25.00 18 32.73
No 13 56.52 24 75.00 37 67.27

Total 23 100.00 32 100.00 55 100.00

*Dumped on seawge, river, etc, immediately   

table 8
disposal of manure in the farms studied*    
       

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %
Uses in his/her own land as fertilizer 12 52.17 12 37.50 24 43.64
Dumps into sewage, river or irrigation 
canal 2 8.70 9 28.13 11 20.00

Gives away other farmers free 11 47.83 16 50.00 27 49.09
Sells 2 8.70 2 6.25 4 7.27
* Exceeds 100% because of multiple answers    

in the vicinity. None of the farmers paid any fines 
or got any warning for polluting the environment 
with their animal wastes.

In addition to solid wastes, liquid wastes oc-
curred in barns causes deterioration of hygenic 
conditions and results in odor, diseases and en-
vironmental pollution. Therefore, it is necessary 
to collect liquid wastes outside the barns without 
leaving the barns. It is important to collect liquid 

wastes in underground storage tanks and thus to 
prevent it from contaminating the surface or un-
derground waters (Harner et al., 1997). In a great 
majority of farms studied, manure was given away 
to farmers for free or used within the farm, while 
in others it was poured into the river or sewage 
system. A small amount of the farms sold the 
manure (Table 8).

In terms of the use of the manure in feeding 
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table 9
According to farm operators, precautions need to be taken in order to prevent animal wastes from 
polluting the environment*
       

 
The first group (23) The second group (32) Overall (55)

Frequency % Frequency  % Frequency  %
Farmers should be educated 1 6.25 0 0.00 1 2.70
Wells should be digged 3 18.75 4 19.05 7 18.92
Manure should be stored in storages 3 18.75 4 19.05 7 18.92
Manure should be buried under the 
soil 1 6.25 0 0.00 1 2.70

Special treatment facilities should 
be set up 4 25.00 2 9.52 6 16.22

Special manure collecting areas 
should be set up 2 12.50 1 4.76 3 8.11

Harsh punishment should be made 0 0.00 2 9.52 2 5.41
No idea 2 12.50 8 38.10 6 16.22
* Exceeds 100% because of multiple answers    

table 10
According to farm operators, status of the project about evaluation of animal wastes in the region 
       

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %
In progress 1 4.35 1 3.13 2 3.63
Accepted and to be implemented 4 17.39 8 25.00 12 21.82
Being developed 3 13.04 5 15.63 8 14.55
Not implemented yet 2 8.70 3 9.37 5 9.09
No idea 13 56.52 15 46.87 28 50.91
Total 23 100.00 32 100.00 55 100.00

farms in Suluova District of Amasya Province, 
43.26% of the farms used the manure in their own 
fields, 37.59% poured into streams or sewage sys-
tem, 13.48% paid money to get rid of, 4.96% gave 
it to other farmers for free, 1.49% used as fuel, and 
1.42% sold (Sayılı, 2001). 

Animal wastes are a possible source of patho-
gen contamination and potential nitrogen and 
phosphorus sources in the water (Özek 1994). 
Of the farm owners participated in the question-
nairre, 69.57% of the first group and 65.63% of 
the second group (overall 67.27%) considered 
the disposal of solid or liquid manure into water, 

sewage or environment as pollution. According 
to these people, the solutions to the problem were 
listed as follows: making holes and deposit the 
manure in these holes, building of cleaning fa-
cilities and collecting areas, fining of people who 
pollutes the environment with manure, educating 
the people about the issue, and burying of manure 
underground (Table 9). However, 16.22% of the 
farm owners had no ideas about how to dispose of 
the manure properly.  

 In the modern day, industrial facilities, resi-
dential areas and farming can result in serious 
pollution of water and land. Manure produced in 
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table 11
Reflections of farm operators about establishment of an “Organized Feed Industry Area”
        

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %
Willingness to move 
to Organized Feed 
Industry Area

Yes 10 43.48 17 53.13 27 49.09
No 13 56.52 15 46.87 28 50.91
Total 23 100.00 32 100.00 55 100.00

Reason to move

Sanitation 2 20.00 2 11.76 4 14.81
Cleanness 3 30.00 0 0.00 3 11.11
Higher 
productivity 4 40.00 2 11.76 6 22.22

Increased 
income 0 0.00 6 35.29 4 14.81

Convenience 0 0.00 1 5.88 1 1.82
No idea 1 10.00 6 35.29 7 25.93
Total 10 100.00 17 100.00 27 100.00

Reason not 
to move*

Costs 2 15.38 6 40.00 8 28.57
Not affordable 3 23.08 0 0.00 3 10.71
Distance 3 23.08 6 40.00 9 32.14
Difficulty of 
moving 4 30.76 3 20.00 7 25.00

Lack of funds 3 23.08 0 0.00 3 10.71
* Exceeds 100% because of multiple answers      

barns is also considered as a source of pollution 
for agricultural land. Whether they are modern or 
not, barns produce various animal wastes. Barns 
are buildings that produce various deleterious 
gases and dusts, solid and liquid manure dumped 
in the environment or released into the atmosphere 
(Atilgan et al., 2006). Therefore, maximum clean-
ing should be made within the barns.

Aeration was present in the all of the barns 
in the first group of farms and in 90.63% of the 
barns in the second group (average 94.55%). 
There were windows in all of the barns studied. 
About 95% of the barns were cleaned on a daily 
basis (95.65% in the first group and 93.75 in the 
second group). In 5.45% of the farms, barns were 
cleaned weekly. These findings showed that the 
farm owners attached importance to barn cleaning, 

and aeration was made in order to eliminate bad 
odors. In a study conducted by Sayılı (2001) on 
beef cattle farms in Suluova District of Amasya 
Province in Turkey, it was found that 99.29% of 
the barns had aeration chimneys. Nevertheless, 
these chimneys were kept closed lest the animals 
would get cold. 

When asked about the project for evaluation of 
animal wastes in the region, 3.63% of the operators 
replied that the project was being implemented, 
21.82% replied that such a project was accepted 
and would be put into practice soon, 14.55% re-
plied that a project was being prepared. 9.09% of 
the owners told that such a project was never put 
into practice and more than half of the operators 
told that they had no idea whatsoever about such 
a project (Table 10).
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table 12
died and diseased animals in the farms studied
        

 
The first group (23) The second group (32) Overall (55)

Frequency  % Frequency  % Frequency  %

Presence of died or 
diseased animals

Yes 11 47.83 26 81.25 37 67.27
No 12 52.17 6 18.75 18 32.73
Total 23 100.00 32 100.00 55 100.00

Reason of death 
or disease*

Infections 7 63.63 24 92.31 31 83.78
Conditions of 
barns 1 9.09 0 0.00 1 2.70

Abortion 2 18.18 4 15.38 6 16.22
Inert material in 
the feed 3 27.27 7 2.63 10 27.03

Fouth-and-mouth 
disease 1 9.09 3 11.54 4 10.81

* Exceeds 100% because of multiple answers     

These findings showed that farms were not very 
much aware of and interested in projects towards 
the evaluation of animal wastes in order to prevent 
environmental pollution. In addition, farm own-
ers had opposite ideas in terms of whether certain 
projects were implemented. However, as a result of 
initiative taken by Turhal Municipality and Turhal 
Agricultural Environment Society, a project for 
which World Bank provided donation credit for 
evaluation of animal wastes in a neighborhood 
where animal husbandry practice was common 
was being implemented. The project aimed to 
make use of animal wastes in agricultural areas 
and to eliminate the risks from animal wastes 
for human health and environment (Anonymous, 
2010a). 

Animal barns should be at least 500 meters 
away from residential areas, 300 meters from 
water bodies such as lakes, etc., 100 meters from 
irrigation and drainage canals, and 30 meters 
from water supply networks (Anonymous, 1996b; 
Karaman, 2006). However, there are many farms 
within or in the vicinity the residential areas in 
Turhal District. 

About half of the farm owners considered the 

idea of Organized Feed Industry Area positive, 
and stated that they would be willing to carry their 
activities in those areas if formed (Table 11). The 
main reasons for this willingness were possible 
yield and income increases, and better hygenic 
conditions.  On the other hand, the farm owners 
who were not willing to carry their operations in 
those areas had the reasons such as the distance 
of those areas from the living center, high costs 
and the difficulty of moving. This fact showed 
the hesitation of some producers towards such a 
significant project.  

In a nearby area (Suluova District of Amasya 
Province) the first Organized Feed Industry Area 
of Turkey is being established. In this district, there 
are 903 barns and 1786 operator in the town and 
305 barns and 1573 operators in villages (total 
1208 different size barns and 3359 operator) in 
action. A total of 20-30,000 cattles are found in 
these farms.  The reasons for the establishment of 
Organized Feed Industry Area in the district were 
the need for the taking away of beef cattle farms 
from the urban area, elimination of negative effects 
of barns within the neighborhoods and conducting 
all activities of beef cattle farming in an area in ac-
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cordance with modern farming techniques. There 
are proper solid manure storing and cleaning areas 
in the project. Wastes will be kept in these areas for 
six months and turned into compost. This compost 
will be applied to fields in six month intervals. In 
addition, there is a final plan to build an organic 
fertilizer manufacturing plan in order to make bet-
ter use of the manure (Anonymous, 2010b).   

67.27% of the farms sampled, especially the 
large ones, had animals diseased or died within 
the last 12 months (Table 12). The main reasons 
were mainly infections and some inert materials 
in the feed material and abortions.

Membership of beef cattle farms in various or-
ganizations such as unions, societies, cooperatives, 
etc. were studied. 82.62% of the first group farms 
and 93.75% of the second group farms (89.10% 
overall) were not aware of any such organizations. 
In addition, none of the farms were members of 
such organizations.

Conclusion

This study, conducted in Turhal District of 
Tokat Province where beef cattle farming is 
common, showed that some of animal wastes, 
especially solid and liquid manure, are dumped 
on the river or irrigation canals, and this causes 
environmental pollution. 

However, the majority of farm owners stated 
that animal manure did not bother other people in 
terms of odor they released. Therefore, no farms 
were fined because of the pollution they caused as 
a result of animal wastes.

It is noted that although farms raise beef cattle 
for more than 20 years on the average, about three 
quarters of the farm owners did not know how to 
store manure properly. In addition, the farm owners 
who claimed to know the proper ways of manure 
storing were storing the manure in open. Half of 
the farms stored the manure in the open.

It was determined that most of the farms had 
manure storage facilities. Especially large farms 
produced more manure than their manure storage 

facilities could have and had some problems with 
the excess manure. In order to control and make 
use of animal wastes that can cause the problems 
for the environment and to prevent unpleasant odor 
and view, establishment of an Organized Feed 
Industry Area should be considered. Producers as 
well as other people in the sector should be edu-
cated about the issue. Besides, special collecting 
and storage facilities should be built in order to 
preven animal wastes to become environmental 
polluters.
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