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Evaluation on Biosecurity Practices of Dairy Farms in Bursa Province -1*
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Abstract: The purpose of biosecurity is to create a barrier against disease-causing agents and other threats by
minimizing the transport of biological organisms and external threats to livestock holdings. This research was
carried out to reveal the current biosecurity practices of dairy cattle farms in Bursa. In the study, the farms and
districts with 20 heads and above in Bursa province, which is registered in the Tiirkvet and herd book-program
database were determined. The farms in five districts (Mustafakemalpasa, Yenisehir, Karacabey, Niliifer,
Osmangazi) that are suitable for this purpose are grouped according to their animal number. The farms taken into
consideration were divided into three layers as those with 20-50, 51-100, and >101 head cattle. The farms were
determined and the farms within the population size were chosen and visited randomly by stratified sampling
method. In the survey, questions were asked to reveal information about breeders, herd management practices,
animal purchase and quarantine, competence in biosecurity, equipment, hygiene and health protection practices.
In this context, although there is no difference in terms of districts in terms of quarantine application for buying
animals, application of biosecurity rules and disinfection of equipment after use, the difference is significant in
terms of farm size (P<0.05). In terms of keeping regular health records, the differences between districts and
farm size are important (P<0.05). According to the %2 analysis, there was no difference between the districts in
terms of the reasons for not using biosecurity practices in the size of the farms. It was determined that some of
the breeders understood the meaning of the concept of biosecurity, but they acted reluctantly by putting forward
different reasons at the point of application.
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Bursa {li Siit Sigircilig: Isletmelerinin Biyogiivenlik Uygulamalar1 Acisindan

Degerlendirilmesi -1

Oz: Biyogiivenligin amaci, biyolojik organizmalarin ve dis tehditlerin hayvancilik isletmelerine tasinmasmni en
aza indirerek hastaliga neden olan etkenlere ve diger tehditlere karsi bir engel olusturmaktir. Siit sigircilig
isletmelerindeki temel hedef biyogiivenlik kriterleri ¢ergevesinde insana, hayvana, topraga ve gevreye dnem
verirken, lretimde kaliteye erisim noktasinda isletmelerin dogru yonlendirilmeleri ve yonetilmeleridir. Bu
arastirma Bursa ilindeki siit sigircilii isletmelerinin mevcut biyogiivenlik uygulamalarinin durumunu ortaya
koymak amacryla yiirtitiilmistiir. Arastirmada Tiirk- vet ve e- 1slah sistemi veri tabanina kayith Bursa ilindeki 20
bas ve iizeri sifir varligma sahip olan isletmeler belirlenmigtir. Bu amaca uygun olan bes ilcedeki
(Mustafakemalpasa, Yenisehir, Karacabey, Niliifer, Osmangazi) isletmeler hayvan varliklarina gore
gruplandirilmistir. Degerlendirmeye alinan isletmeler 20-50 bas, 51-100 bas ve 101 bas iizeri sigir varligina
sahip olanlar seklinde ii¢ sinifa ayrilmistir. Tabakali 6rnekleme yontemine gore drnek biiyiikligi belirlenmis ve
tabaka igerisindeki igletmeler tesadiifi olarak segilip ziyaret edilmistir. Ankette temel olarak yetistiricilere ait
bilgiler, siirii yonetim uygulamalari, hayvan satin alma ve karantina, biyogiivenlik konusundaki yeterlilik,
ekipman hijyeni ve saglik koruma uygulamalarini ortaya koyacak sorular yoneltilmistir. Bu baglamda hayvan
alimi i¢in karantina uygulamasi, biyogilivenlik kurallarinin uygulanmasi ve kullanim sonrasi ekipmanlarin
dezenfeksiyonu acisindan ilceler acisindan farklilik bulunmamakla birlikte, isletme biiyiikliigii acisindan farklilik
anlamlidir (P<0.05). Diizenli saglik kayitlariin tutulmasi agisindan ilgeler ve isletme biiyiikliikleri arasindaki
farkliliklar 6nemlidir (P<0.05). 2 analizine gore isletmelerde biyogiivenlik uygulamalarinin kullanilmama
nedenleri ve giftliklerin biiyiikliikleri agisindan ilgeler arasinda fark bulunmamustir. Yetistiricilerin bir kisminin
biyogiivenlik kavramin anlamini kavradiklari ancak uygulama noktasinda farkli gerekceler ortaya koyarak

goniilsiiz davrandiklar belirlenmistir.

Anahtar Kelimeler: Bursa ili, biyogilivenlik uygulamalari, siit sigircig1 isletmeleri, anket.

Introduction

Biosecurity refers to protecting people and animals from infectious diseases, pests, and the other biological
threats. In farms with an important place in a healthy, and balanced diet, sustainable breeding with healthy

animals, food safety, and consumer health and satisfaction are directly related to biosecurity (Kdseman, 2008).

Although animal breeding is done for different purposes, breeding is healthy animals and profitable animal
production. Especially in recent years, the concern of contamination of unidentified disease agents in livestock
farms in developing countries has led to an awareness of biosecurity practices. Biosecurity and biological risk

management are as important as other herd management practices as they contain many potential threats. With
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the emerging attention, the movement of biological organisms is minimized, and it becomes possible to create a

barrier that can struggle internal and external threats in livestock farms (Hersom, 2015).

Dairy farms are aiming at growth and development must implement correct and applicable biosecurity
measures to maintain maximum production with disease-free herds. Otherwise, infectious diseases may enter the
herd even with a single animal purchased and affect other animals, including humans. For this reason, some
high-risk diseases should be identified, and prevention and control practices should be put in place against those
that may pose potential problems (Wallace 2003). Training and informing the farmer and personnel about the
issue's importance is important to prevent possible losses. In this context, it should be taken into account that
disease risks may arise from newly purchased animals, deficient health-protection practices, or risky
environmental conditions. If these risks are known, it is easier to deal with or overcome problems at the enter
farms level. Visitor management, training of employees, management of newly commissioned animals, technical
services, storage and transportation of feed, farms practices, and manure management are the main subjects of

biosecurity training (Hersom et al., 2017).

Although the risks in biosecurity practices are valid for every farms, it has been determined that large-scale
herds follow more biosecurity practices than small-scale herds. The frequency of diagnostic testing and the
tendency to practices such as the inspection of purchased cattle increase with herd size. On the other hand,
breeders generally try to minimize the negative effects of the risks they know. It has been determined that those
working in farms with more presencethat is animal have more information about the risks associated with
zoonotic pathogens. Overall, it has been concluded that many management practices are associated with herd
size (Hoe and Ruegg, 2006). The measure of how difficult or unsuccessful an animal is coping with its
conditions gives information about the degree of poor welfare of the animal. If the animal welfare is good level
in the conditions in which it will give the most accurate information about what an animal's preferences

(Koyuncu and Altingekic, 2007).

In general, there are almost no data on the level of biosecurity practice in livestock farms in Turkey. From
this point of view, it has been determined that there is no previous study to determine the biosecurity level of
dairy farms in Bursa. In particular, the studies to be carried out based on the farms by way of sampling in the
field are important in defining the problems in production and revealing their solutions. Considering the
importance of dairy cattle farming activities from the past, the presence of animals, and their place in the
country's plan and production capacities, it has been concluded that this type of study is necessary and important.
This study, it is aimed to reveal an awareness of the importance of biosecurity in dairy farms, to what extent
biosecurity is known or applied, especially considering the districts that stand out in terms of dairy cattle

presence in the province.
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Material and Method

As research material, farms with twenty or more cattle registered in Turkvet and e-Islah databases (2016) in
three districts (Mustafakemalpaga, Yenisehir, Karacabey) and two central districts (Niliifer, Osmangazi) in Bursa
province where dairy cattle breeding is intense were taken. The counties of Mustafakemapasa, Yenischir and
Karacabey, which were taken into consideration, have approximately 60% of the total number of cattle. Data
obtained from face-to-face surveys conducted on a voluntary basis with farm owners regarding biosecurity in
selected farms were used. Ethics committee approval was obtained with the decision letter of Bursa Uludag
University Research and Publication Ethics Committee dated 31.01.2022 and numbered 6 of the 2022-01

session.

In this study, the population was divided into homogeneous subgroups in terms of one or more
characteristics, and a “stratified sampling method” was used. The farms were first divided into five subgroups
according to the districts in which they were located, and secondly, into three layers according to the size of the
farms. In the stratification process, paing attention to the fact that each enter farms prise belongs to the group
(layer) to which it belongs. It has been determined that there are 1603 dairy farms that meet these criteria. In the
second stage, the districts where such farms are concentrated were determined, and the stage of determining the
farms in five districts (Mustafakemalpasa, Yenisehir, Karacabey, Niliifer, Osmangazi) by the criteria discussed
in terms of transportation and healthy conduct of the work was started. The fact that these districts are included
in the evaluation is due to the intensive dairy cattle breeding. In the third stage, the selected farms were grouped
according to the existing animal existence. In this context, farms are divided into three layers as holdings with
20-50 head, 51-100 head and >101 head cattle. The sample population sizes to represent the farms in these three
layer and in five districts were determined by calculating according to the "stratified sampling" method

(Stimbiiloglu and Stimbiiloglu, 2002).

A minimum of 150 participants' information was evaluated to ensure that made sufficient observations to
meet the estimation of the coefficients for each response in the five districts considered (Table 1). In terms of
districts, there were cases where no answer could be given to all the questions asked in the farms visited, and this
was reflected in the total number of answers. On the other hand, the participants could choose more than one

criterion in the answers given to some of the survey questions.

Table 1. Number of surveys conducted by districts and farms capacity

Farms capacity (head)

Districts 20-50 51-100 >101 Total
Yenisehir 20 12 5 37
Osmangazi 4 2 2 8
Niliifer 16 6 1 23
M.Kemalpasa 30 10 7 47
Karacabey 19 5 11 35
Total 89 35 26 150
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The questionnaire forms obtained at the end of the research were transferred to the computer using the
Google forms program. Some answers were numerically coded and exported to Microsoft Excel to aid analysis.
Then, numerical (frequency) and proportional values were calculated for the answers given to each survey
question. Finally, tested the effect (relationship) of district and farm sizes on the answers with Chi-square

analysis (Minitab, 2014).

Results and Discussion

Age is one of the important criteria for orientation to research studies and biosecurity training programs at the
point of the future of farms. (Ellis-Iversen et al., 2010) reports that those who intend to implement zoonotic
control programs are generally young and middle-aged breeders. On the other hand, studies on both humans and
animals show that young people have lower compliance with recommended practices, and aged people adopt
approaches that protect themselves and their animals more (Barr 2008; Bish and Michie 2010; Schemann et al.,
2011). In the study, 20-40 years old were classified as young, 41-60 years old as middle-aged, and over 60 years
old as old. While more than half of the breeders are in the middle-aged group (54.2%), the ratios of young and
old are 35.4 and 10.4 (P<0.05). On the contrary, in Mustafakemalpasa, the majority of breeders are in the young
group (53.33%), while in other districts, the majority are in the middle-aged group. According to their operating
capacities, the majority of breeders are in the young and middle-aged groups. It was observed that those in the
group considered young have awareness in following current issues and understanding the importance of the
issue. Another age-related finding of this study is that the preference of young breeders to obtain information
from experts on the subject is lower than the aged group. It has been observed that they prefer accessing and
applying information on the topic. It has been evaluated that the educational status of cattle farm owners can be
an important factor in the continuation of production activities. It has been determined that the education level of

the breeders’ increases in parallel with the farm capacity.

When the education level of the breeders in the visited farm is evaluated by districts, the ratio of primary and
high school graduates and secondary school and university graduates is close to each other in Mustafakemalpasa
district, high school graduates are prominent in Yenisehir district, primary and high school graduates are close to
each other in Karacabey district and those in Niliifer district are predominantly primary school graduates. All of
the breeders evaluated in the Osmangazi district are primary or high school graduates. When evaluated in terms
of the size of the farm, it was determined that the education level of the breeders increased in parallel with the
increase in the capacity. As the size of the farm increases, the ratio of primary, secondary and high school
graduate’s decreases. Such that there are no primary or secondary school graduates in the >101 head group, and
83.2% are university and high school graduates. In the 2 analysis in terms of education level, no difference was

found in terms of districts and farms sizes.

There are barns built using different resources depending on the development of dairy cattle in the districts

discussed in the research. It is seen that the open shed barn system, which is the type of structure that takes into

321



Bursa Uludag Universitesi Ziraat Fakiiltesi Dergisi Yilmaz & Koyuncu

Journal of Agricultural Faculty of Bursa Uludag University Aralik/2022, 36(2)

account the climatic conditions of the region, the environmental demands, and the welfare of the animals, is
predominantly preferred. In particular, the closed barn system is used in farms with an older establishment date
and low animal populations, which can be seen in the grouping according to the size of the farms in the second
part of Table 2. Yener et al (2013), 17.5% of the barns examined are closed, and 82.5% of them are open shed
barns, 40.9% had an administration building. In terms of the breeding model, no difference was found districts

and farm sizes in the %2 analysis.

Table 2. The breeding model applied in dairy farms (%)

Criteria Closed barn Open yard Open shed barn
M.Kemalpasa 17.0 6.4 76.6
Yenisehir 18.9 0.0 81.1

Districts Karacabey 12.1 3.0 84.9
Niliifer 17.4 17.4 65.2
Osmangazi 12.5 0.0 87.5

Farms capacity (head) 20-50 23.0 8.0 69.0
51-100 5.7 29 914
>101 7.7 0.0 92.3

It is seen that the breeders that emerged here can make inquiries about only one of the five criteria specified
when buying animals, and there are those who choose the way of buying animals by considering more than one
criterion (Table 3). It has been determined that a significant part of the breeders did not research the disease
history of the farms capacity (head) selling their animals before buying the animal. On the other hand, the
breeders did not know what to do within the scope of obtaining and using this information. Based on the
appearance of an animal that is seen to be at risk in terms of health, it emphasizes the necessity of researching it
to shed light on future studies (Sibley, 2010). While the buyer's response to animal inspection was found to be
significant based on districts, the difference between the answers given in terms of farm sizes was generally

significant (P<0.05).

When the subject is evaluated on the basis of districts, it is seen that the point of getting information from the
seller and examining the animals by the buyers comes to the fore. When the evaluation is made according to the
capacity of the farms, while the above-mentioned two criteria remain important in small-scale farm, it has been
determined that the points of requesting the test results of the animals to be purchased and getting information

from the veterinarian of the farms are more frequently questioned in farms with 101 head or more animal assets.
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Table 3. The path followed when buying animals from outside the farms (%)

Answers Distric.ts" - —
Karacabey M.Kemalpasa  Nilifer —Osmangazi Yenisehir

I would like information from the seller 60.0 53.2 47.8 50.0 70.3
I evaluate the animal 31.4° 55.3° 47.8° 87.5" 70.3* *
I want test results 229 10.6 43 12.5 2.7
I get information from the seller's vet 11.4 12.8 43 0.0 243
I request the cattle health certificate 11.4 43 8.7 0.0 2.7

Farm capacity (head) P

20-50 51-100 >101

I would like information from the seller 59.6 62.9 46.2
I evaluate the animal 51.7° 77.1% 30.8° *
I want test results 3.4° 2.9° 46.2% *
I get information from the seller's vet 3.4° 22.9° 34.6" *
I request the cattle health certificate 1.1° 5.7° 23.1* *

* Values with different superscripts in the same row differ at (p<0.05).

While it was determined that about 77.7% of all farms examined did not have any tests on the animals they
bought, the rate of those who had the test was 12.8% (Table 4). When the farms based on districts are evaluated
for any testing following the purchase of animals, it is seen that a significant part of them do not prefer this. It
has been determined that this approach reaches 42.3%, especially in farms with a capacity of 101 heads or more.
Approaches to animal identification are important to minimize the risks that a contagious disease may pose to the
farms being purchased. As a result of the y2 analysis, testing on animals following the buying did not differ in
terms of districts. However, the differences in the size of the farm are significant (P<0.05) in animal testing

following the buying.

Table 4. Animal testing following buying (%)

Criteria Yes No Sometimes P
M.Kemalpasa 8.5 78.7 12.8
Yenigehir 13.5 70.3 16.2

Districts Karacabey 17.1 77.2 5.7
Niliifer 19.0 81.0 0.0
Osmangazi 0.0 100.0 0.0

Farms capacity (head) 20-50° 6.9 85.1 8.0
51-100° 5.7 85.7 8.6 *
>101* 423 423 154

* Values with different superscripts in the same column differ at (p<0.05).

The application of quarantine has increased due to the increase in capacity in farms (Table 5). Talapha et al
(2008) state that quarantine can reduce disease transmission between herds of newly brought animals to a farm.
Despite the recommendations of Defra (2002), it is a cause for concern that more than 50% of farmers in the
current study do not isolate incoming animals. Newly brought animals to the farm may in some cases, be kept in

an easily separated pasture or a quarantine location away from the rest of the herd. These farms also show that
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the implementation of biosecurity measures includes a behavioral change (Ellis-Iversenet et al., 2008). Such
preventive strategic approaches are specific to the farms and should be developed with subject experts who know
the herd structure and inform the breeder at critical points (Villarroel et al., 2007; Ellis-Iversen et al., 2008;
Brennan and Christley, 2013). On the basis of districts, no answer to this question stands out in
Mustafakemalpasa district, while yes answer stands out in Yenigehir, Niliifer and Osmangazi districts. It has
been found that the rate of those who say that they sometimes resort to this type of practice varies between 9.5-
17.1% among districts. When this question is considered in terms of farm capacity, it has been determined that
the application of quarantine has increased due to the increase in capacity. While this value is 29.9% in small-
scale farm (20-50 heads), it rises to 80% in farm with a capacity of 101 heads or more. According to the y2
analysis, there was no difference between the districts in terms of quarantine for the purchased animals.
However, differences between farm sizes are important for quarantine purchased animals (P<0.05). The
recommended quarantine period for newly brought animals to the establishment may vary. Preferably, 3-4 weeks
is recommended for diseases with a short incubation period (Wells et al., 2002; Barrington et al., 2002; Callan
and Garry, 2002; Villarroel et al., 2007). Even if animals have been tested on arrival at the farm, they should be
quarantined until the results of the tests, which are not generally done, are complete. In addition, it is known that

cattle may be more carriers of disease agents than some tested conditions.

Table 5. Quarantine application for buying animals (%)

Criteria Sometimes Yes No Never P
M.Kemalpasa 12.8 29.8 574 0.0
Yenisehir 16.7 47.2 333 2.8

Districts Karacabey 17.1 40.0 40.0 29
Niliifer 9.5 47.6 333 9.5
Osmangazi 12.5 37.5 25.0 25.0

Farms capacity (head) ~ 20-50° 13.8 29.9 54.0 23
51-100° 17.1 343 40.0 8.6 *
>101° 12.0 80.0 4.0 4.0

* Values with different superscripts in the same column differ at (p<0.05).

Questions were asked to the farms about buying animals from outside and the answers received are shown in
Tables 6 and 7. In the evaluation made by all farms, it was determined that buying animals from outside was
around 58%, and this value decreased to 24.7% in buying as pregnant. In the evaluation made according to the
farm capacities, buying animals from outside decreases as the operating capacity increases. A similar situation is
seen in the bought of pregnant animals. When the results obtained from the evaluations made to determine what
breeders question in order to monitor the health status of the buying animals, those who say that they will buy
them in my farm without any testing or isolation reach 50% in Osmangazi, while it is below 20% in other
districts. This answer should approach zero. Because the most important source of transmitting diseases to the

existing herd is the animals purchased from abroad.
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Table 6. Distribution of the path followed in buying of new animals to the districts (%)

Districts

Answers o : -

Karacabey = M.Kemalpasa Niliifer Osmangazi  Yenisehir
The animal is bought 514 63.8 52.2 62.5 59.5
Buying a pregnant animal 143 27.7 21.7 37.5 29.7
Animals bought from markets or farms
join the herd without testing or isolation 114 12.8 174 500 135
Animals are taken from herds with
similar or better health standards 8.6 234 174 375 243
Animals taken from markets or farms 0.0 8.5 43 125 27

are isolated for at least two weeks

Animals are only taken from farms in
known health condition and isolated for 8.6 0.0 43 0.0 5.4
at least 30 days

Animals are not bought and the herd is b b a b b *
kept closed to the outside 200 213 304 12:5 16.2

* Values with different superscripts in the same row differ at (p<0.05).

In the evaluation made according to the operating capacities, buying animals from outside decreases as the
capacity of the farm increases, the farm uses its own resources and those with a capacity of more than 101 heads
answered yes to the question of whether to buying animals from outside, with 46.7%. A similar situation is seen
in the buying of pregnant animals. While those who said that they would add the animals taken from the markets
or from the farms that sell them to the herd without any testing, were 7.7% above 101 heads, while it changed
between 14-23% in the other groups. The approach to the follow-up of the health status of the purchased animals
and isolation is well below what it should be, and the positive development due to the increase in the operating
capacity is not fully seen. Keeping animals in the farm closed to the outside is a way to protect them from
contagious diseases. In closed herds, no outside cattle are taken into the farms so the cattle in the herd does not
contact the cattle in other farms. On the other hand, when it is necessary to animals from outside to minimize the
risk of contracting a contagious disease, the existing animals must be protected with a correct vaccination

program.

Table 7. Distribution of the path followed in buying of new animals to the size of the farm (%)

Farm capacity (head)
Answers P
20-50 51-100 >101
The animal is bought 62.9 543 46.1
Buying a pregnant animal 28.1 143 26.9
Animals bought from markets or farms join the herd without testing or isolation 14.6 229 7.7
Animals are taken from herds with similar or better health standards 16.9 25.7 23.1
Animals taken from markets or farms are isolated for at least two weeks 3.4 29 11.5
Animals are only taken from farms in known health condition and isolated for at . a 15.4° *
2.2 28.6
least 30 days.
Animals are not bought and the herd is kept closed to the outside 14.6° 0.0° 30.7% *

* Values with different superscripts in the same row differ at (p<0.05).
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In addition, care should be taken to bought animals whose health status is known and whose vaccination
program is applied in the herd to be bought. Preferring heifers, especially for buying, provides an advantage for
the farms. Because heifers are not milked, and quarantine are easier. In addition to the records containing health
information about the purchased cattle, documents regarding the somatic cell count, especially for dairy cattle,
must also be requested. It is stated that it would be a correct approach to test the milk tank of the farms, where

the purchase is made, in terms of contagious mastitis, when possible (Anonymous 2008).

Sarrazin et al (2014), state that the transition from treatment to health protection has an important place in the
correct implementation of biosecurity, within the scope of all measures that prevent the entry of pathogens into
the herd and the spread of pathogens in the herd at the point of the health of animals. While determined that the
rate of keeping regular health records in farms was above 60% in other districts except for Osmangazi (Table 8).
The low number of farms visited in Osmangazi also affects this. It has been determined that as the holding
capacity increases, keeping records for the health of animals is higher. In a study conducted in Sanlrfa, 68% of
dairy farms kept in-farm records, and this result was evaluated as an indication that breeders tend to make
conscious and long-term plans (Yener et al., 2013). Thanks to the records, it is possible to eliminate the farm’s
deficiencies regarding biosecurity, plan the future, and make periodic applications on time. The rate of keeping
records in cattle farms was found to be high (97.7%), while the rate of keeping records of sick animals was
found to be very low (34.3%). On the other hand, the rate of controlling and keeping records of rodents and pests
was found to be 98.3% (Kdseman and Seker, 2016). In terms of keeping regular health records, the differences

between the districts and the size of the farms are significant (P<0.05).

Table 8. Health management records for districts and farm capacity (%)

Criteria Yes No P
M.Kemalpaga® 61.7 383
Yenisehir® 77.8 222

Districts Karacabey” 61.8 382 *
Niliifer® 63.6 36.4
Osmangazib 12.5 87.5
20-50° 54.7 45.3

Farms capacity (head) 51-100° 65.7 343 *
>101* 88.5 11.5

* Values with different superscripts in the same column differ at (p<0.05).

Table 9. Request for information on biosecurity (%)

Criteria Regular Never Rarely P
M.Kemalpasa 20.0 333 46.7
Yenigehir 343 314 343

Districts Karacabey 353 353 294
Niliifer 31.8 40.9 273
Osmangazi 28.6 28.6 42.9
20-50° 20.0 424 37.6

Farms capacity (head) 51-100° 25.7 28.6 45.7 *
>101° 69.6 13.0 174

* Values with different superscripts in the same column differ at (p<0.05).
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Breeder's demands on biosecurity to get information about are given in Table 9. While the rates of farms that
regularly and rarely request information are about 29.4% and 36.4%, respectively, the rate of those who never
request information is 34.2%. On the other hand, when the approaches of the farms to the subject according to
the presence of animals are considered, the answer is that the interest in biosecurity has increased due to the
increase in the capacity and the help of the relevant subject experts comes to the fore. On the other hand, when
the approaches of the farm to the subject according to the animal existence are taken into consideration, the
answer that the interest in biosecurity has increased due to the increase in the capacity and the help of the
relevant subject experts comes to the fore. Differences between farm sizes are significant in terms of information

demand on biosecurity (P<0.05).

The approaches of the breeders to the four basic criteria given in response to the question of why they should
comply with the biosafety rules in the first place are shown in Table 10. Here, breeders are given the chance to
choose more than one answer. It is understood that the breeders especially perceive the issue of biosecurity as an
awareness of the protection of animals against diseases and that this can be prevented with some measures that

can be taken against health problems that may occur.

Table 10. Responses of breeders to the question "why should they apply biosecurity rules" (%)

Answers Distri'cts ' _
Karacabey M.Kemalpasa Niliifer Osmangazi Yenisehir
Provides economic benefits 229 36.2 39.1 12.5 35.1
In obligatory cases 40.0° 23 4° 17.4° 25.0° 51.4° *
To prevent diseases 314 532 348 62.5 40.5
For welfare and health 25.7 213 43.5 25.0 27.0
Farm capacity (head) P
20-50 51-100 >101
Provides economic benefits 28.1 343 423
In obligatory cases 38.2 37.1 11.5
To prevent diseases 34.8 57.1 50.0
For welfare and health 14.6° 31.4° 65.4° *

* Values with different superscripts in the same row differ at (p<0.05).

The answers given by the breeders to the previous questions revealed that they did not have sufficient
knowledge and equipment on biosecurity. However, the subject of their behavior will be their behavior if the
subject is told to them, as shown in Table 11. In this sense, promising results have been obtained. In other words,
optimistic values for the future have been reached (87.5-97.1%) at the point of transferring the information to be
given to the breeders on the subject into practice. In the same way, this situation shows itself in the evaluations
made according to the farm capacity, and it is seen that the approach to the subject is 100% in the farms with
more than >101 cattle. If the principles of biosecurity are explained, there was no difference between the districts
in terms of the approach of the breeders to the application and in terms of the size of the farms compared to the

%2 analysis.
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Table 11. The approach of the breeders to the application if the biosecurity principles are explained (%)

Criteria Yes No
M.Kemalpasa 93.6 6.4
Yenisehir 97.1 2.9
Districts Karacabey 91.4 8.6
Niliifer 90.9 9.1
Osmangazi 87.5 12.5
20-50 89.5 10.5
Farms capacity (head) 51-100 97.1 2.9
>101 100.0 0.0

When the breeders were asked about the reasons for their lack of interest in biosecurity practice, the cost to
be brought to the farm was brought into the plan as expected (Table 12). The importance of applying biosecurity
rules to help control communicable diseases at the farm level has become more and more recognized
internationally in recent years (More, 2007; Maunsell and Donovan, 2008; Negron et al., 2011). This situation is
especially prominent in countries where the perspective on production (animal welfare/product monitoring) has

changed and increased the farm capacity.

Table 12. Reasons for not using biosecurity practices in farms (%)

Districts
Answers - - T
Karacabey M.Kemalpasa Niliifer Osmangazi Yenisehir
Too costly 42.9° 61.7° 43.5° 37.5° 73.0° *
I do not have time 143 383 21.7 25.0 18.9
I don't have enough information 114 27.7 348 50.0 35.1
Does not prevent/reduce diseases 2.9 12.8 4.3 12.5 2.7
I don't think 11.4 19.1 17.4 0.0 8.1
Farm capacity (head) P
20-50 51-100 >101
Too costly 57.3% 71.4° 30.8° *
I do not have time 29.2° 25.7% 7.7° *
I don't have enough information 32.6 229 19.2
Does not prevent/reduce diseases 10.1 2.9 0.0
I don't think 11.2 8.6 26.9

* Values with different superscripts in the same row differ at (p<0.05).

The biosecurity baseline data to be considered in this context can also form a basis for detailed sociological,
demographic, and future studies that can also characterize biosecurity education opportunities within the farming
community (Gordon et al., 2008; Heffernan et al., 2008; Buckner et al., 2011; Schemann et al., 2011). In addition
to implementing biosecurity planning in entering farms; the definition and training of employees are also critical.
Because the best way to directly harm and pose a potential threat to a farm is with uninformed and malicious
personnel employed. For this reason, the training of the personnel is mandatory, and the employees have to

comply with the working environment and conditions. The discovery and mitigation of a potential biological risk
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start in the livestock farms, and the employees on the farm make the first response and prevent the problem that
may occur before it grows. Personnel is in the first line of active defense against biological threats. For this
reason, the training of employees is extremely important in evaluating the situation and choosing appropriate

methods (Anonymous, 2008).

The evaluation of the activities carried out within the scope of herd management practices during the year by
districts is given in Tables 13 and 14. In general, 12 applications were evaluated, and the breeders were given a
chance to mark more than one option. Among these criteria, colostrum giving, manure cleaning, barn cleaning
and animal welfare, vaccination program follow-up and balanced ration preparation appeared to be higher
priority for breeders. In terms of herd management practices, the differences between the answers given to some
questions in the 2 analysis in terms of districts and herd size were found significant (P<0.05). The results
regarding the preparation of a correct and balanced ration, the content of feed raw materials, the control of the
ration and TMR applications have revealed that such applications are not considered sufficiently in small farms.
It is seen that practices related to manure and shelter cleaning are taken into account less in small-scale farms,

and there is a difference between groups in routine follow-up of milk quality according to farm capacity.

Table 13. Herd management practices in farms by districts (%)

Districts
Answers - . T
Karacabey =~ M.Kemalpasa  Niliifer Osmangazi Yenisehir
Colostrum protocol follow-up for calves 914 70.2 78.3 100.0 78.4
Correct and balanced ration preparation 34.3° 34.0° 52.2° 62.5% 62.2% *

Following the roughage quality / content of
raw materials

Regular ration control 22.9* 2.1° 26.1% 25.0* 27.0* *

Expert assistance in preparing a
balanced/correct ration

314 17.0 304 12.5 18.9

229 14.9 17.4 25.0 21.6

TMR is applied and selective consumption
of the ration is minimal

Manure is removed regularly 71.4 78.7 60.9 62.5 67.6
Attention is paid to the cleanliness of the

20.0° 43¢ 21.7° 62.5° 0.0¢ *

stall and the welfare of the cattle 457 68.1 478 625 486
Attention is paid to shelter ventilation 37.1 38.3 34.8 62.5 35.1
Milk quality monitoring 25.7 19.1 43.5 37.5 243
Routine vaccination schedule follow-up 40.0° 57.4° 47.8° 87.5% 54.1° *
Regular lameness, BCS, rumination, etc. 20.0° 12.8° 34 8 75 0° 243 %

physiological case follow-up

* Values with different superscripts in the same row differ at (p<0.05).
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Table 14. Herd management practices in farms by farm size (%)

Farm capacity (head)

Answers 2050 51-100 >0l
Colostrum protocol follow-up for calves 74.2° 94.3% 80.8° *
Correct and balanced ration preparation 32.6° 54.3° 76.9° *
Following the roughage quality / content of raw materials 11.2° 31.4° 50.0* *
Regular ration control 11.2° 20.0° 38.5% *
Expert assistance in preparing a balanced/correct ration 7.9° 22.9° 53.8% *
TMR application is used and the selective consumption of the ration is minimal. 5.6° 14.3° 34.6" *
Manure is removed regularly 68.5 68.6 80.8

Attention is paid to the cleanliness of the stall and the welfare of the cattle 48.3 60.0 69.2

Attention is paid to shelter ventilation 28.1° 42.9° 65.4° *
Milk quality monitoring 15.7° 34.3° 53.8° *
Routine vaccination schedule follow-up 37.1° 65.7° 88.5% *
Regular lameness, BCS, rumination, etc. physiological case follow-up 10.1° 28.6° 65.4° *

* Values with different superscripts in the same row differ at (p<0.05).

The answers given to the breeders' questions regarding the farms' hygiene infrastructure are shown in Tables
15 and 16. Breeders commented on more than one subject. According to this, the issues of keeping young people
separate from adults and giving birth in a separate section took place in front of other topics in the districts and
general. A similar situation was obtained from the results of the evaluation made according to the farm
capacities. Breeders' approach to assessment questions reveals a low level of internal biosecurity on farms. Such
an approach can be explained by a low level of internal biosecurity and suggests that breeders tend to ignore
applying the right management strategies to reduce disease spread in their herds (Brennan and Christley, 2013).
Because internal biosecurity practices require breeders to take some precautions themselves, they may encounter
some biosecurity recommendations that they consider time-consuming and impractical (Gordon et al., 2008). In
terms of the hygiene infrastructure in the farms, the differences between the answers given to the questions

according to the size of the farm, especially the birth hygiene, were found significant (P<0.05).

Table 15. Evaluation of the hygiene infrastructure in the farms according to the districts (%)

Answers Districts

W Karacabey M.Kemalpasa  Niliifer = Osmangazi Yenisehir
Calves are kept separate 20.2 66.0 60.9 75.0 83.8
Work layout from young animals to adults 9.0 8.5 21.7 12.5 13.5
The same materials are not used for young and adults 5.6 10.6 17.4 12.5 21.6
Lastly, sick animals are taken care of 11.2 19.1 26.1 25.0 324
Regular abortion follow-up is done 2.2 0.0 43 0.0 8.1
Aborting animals leave the herd 9.0 14.9 17.4 12.5 18.9
After the abortion, the pen is cleaned and disinfected 7.9 6,4 21.7 12.5 16.2
Births are done in a separate space 19.1 53.2 47.8 12.5 459
II)Xerclornpartrnent reserved for sick animals is not used as birth 112 43 217 125 8.1
The pen is cleaned after each birth 11.2 27.7 34.8 25.0 29.7
All postpartum items are cleaned, disinfected or disposable 101 106 174 375 270
items are used
Her.dsman differ between age groups or change clothes and 56 43 217 125 27
equipment
Hands are cleaned and disinfected during the transition 6.7 21 8.7 125 31

between age groups
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Table 16. Evaluation of hygiene infrastructure in farms according to farm capacity (%)

Farm capacity (head)
Answers 2050 51100 101 ¢
Calves are kept separate 61.8 82.9 61.5
Work layout from young animals to adults 15.7 14.3 15.4
The same materials are not used for young and adults 11.2 20.0 23.1
Lastly, sick animals are taken care of 21.3 28.6 38.5
Regular abortion follow-up is done 2.2° 0.0° 15.4° *
Aborting animals leave the herd 15.7 20.0 23.1
After the abortion, the pen is cleaned and disinfected 10.1° 17.1° 26.9° *
Births are done in a separate space 37.1° 60.0* 65.4° *
A compartment reserved for sick animals is not used as birth pen 6.7° 17.1° 34.6" *
The pen is cleaned after each birth 19.1° 42.9* 46.1* *
All postpartum items are cleaned, disinfected or disposable items are used 16.9 22.9 30.8
Herdsman differ between age groups or change clothes and equipment 5.6° 11.4° 19.2° *
Hands are cleaned and disinfected during the transition between age groups 2.2¢ 11.4° 26.9* *

* Values with different superscripts in the same row differ at (p<0.05).

It has been found that the highest rate of budget allocation for health protection practices in farms, according
to districts, is in Mustafakemalpasa with 89.4% (Table 17). One of the most important reasons for this is that
large farms are located in this district. As the capacity of farms increases, the budget allocated to health
protection practices also increases. It is seen that this rate reaches 100% in farms with 101 cattle or more. The
rate of budget allocation for health protection in all farms was about 73.9%. According to the y2 analysis, there
was no difference between the districts in terms of budget allocation for health protection practices. However,

the differences between farm sizes are important in terms of the necessity of applying biosafety rules (P<0.05).

Vaccination is at the forefront of health protection practices. An important issue that should not be forgotten
is that it is always easier and cheaper to protect the farms from disease than to treat infections. The follow-up of
in-farm biosecurity principles provides the source of this. Veterinary and health costs include payments made for
veterinary examinations and medicines during the period. The share of this value in the total farmexpenses is a
criterion that shows the farms' level of compliance with preventive health practices. According to the y2 analysis,
there was no difference between the districts regarding budget allocation for health protection practices.
However, the differences between the size of the farms in terms of the necessity of applying the biosecurity rules

are significant (P<0.05).

Table 17. Budgeting for health protection practices (%)

Criteria Yes No P
Districts M.Kemalpasa 89.4 10.6
Yenisehir 64.9 35.1
Karacabey 69.7 303
Niliifer 61.9 38.1
Osmangazi 75.0 25.0
Farms capacity (head) 20-50° 674 32.6
51-100° 70.6 29.4 *
>101* 100.0 0.0

* Values with different superscripts in the same column differ at (p<0.05).
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Biosecurity practices have been considered the third-level bovine viral diarrhea virus (Lindbeng and Houe,
2005). At the same time, biosecurity practices are considered necessary protective measures to control diarrhea
and respiratory disorders in calves (Borrington et al., 2002). With the implementation of biosecurity measures,
the spread of the disease will slow down, and productivity will be increased again in the herd. Therefore, the
expected results with increased productivity can be listed as higher income, good animal welfare, improved
positive immune responses to vaccines, the morale for breeders, and revival of positive expectations for the

future (Brennan and Christly, 2013).

Zoonotic diseases are infectious diseases caused by bacteria, fungi, viruses, and parasites transmitted from
animals to humans or from humans to animals. It is vital for breeders to know the factors that may cause the
emergence of zoonotic diseases and the ways of transmission, in order to protect themselves in this regard.
Based on the evaluation of this point within the scope of biosecurity measures, the approaches of the breeders on
the subject are given in Table 18. According to the districts, the rate of those who stated that they did not have
knowledge varied widely between 4.3% and 21.3%. It has been revealed that they are aware of the importance of

the issue depending on the capacity increase within the scope of the farm size.

Table 18. Awareness of breeders about zoonotic diseases transmitted from animals to humans (%)

Criteria I don't know I know, but I fiont I know, I'm takmg the P
take precautions necessary precautions

M.Kemalpasa 213 19.1 59.6
Yenisehir 5.6 30.6 63.9
Districts Karacabey 8.8 14.7 76.5
Niliifer 43 39.1 56.5
Osmangazi 12.5 375 50.0
. 20-50° 16.1 29.9 54.0

Farms capacity 51-100¢ 5.7 28.6 65.7 *

(head) b ' ) '

>101 3.8 3.8 92.3

* Values with different superscripts in the same column differ at (p<0.05).

According to the 2 analysis, there was no difference between the districts regarding the breeders' knowledge
about zoonotic diseases transmitted from animals to humans. However, the differences between the size of the
farms in terms of the necessity of applying the biosecurity rules are significant (P<0.05). Smith and
Grotelueschen (2004), state that the control of infectious diseases is based on increased host resistance to
infection, elimination of sources of infection, and prevention of contact that result in transmission. It is important
to remember that comprehensive biosecurity implementation programs, whether state or private, are part of the

overall approach to controlling infectious diseases.

The climatic conditions of our country create a suitable habitat for most ectoparasites. Some diseases seen in
farm animals must be transmitted biologically and mechanically (Oguz et al., 2016). Flies cause economic losses
in cattle breeding due to the diseases they cause and the loss of production (Anonymous, 2018). The results of

the control methods against external parasites and biting insects are shown in Tables 19 and 20 according to the
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districts and the size of the farms. Differences were significant in terms of the distribution of control methods

against ectoparasites and biting insects according to districts and farm sizes (P<0.05).

Table 19. Distribution of external parasites and pest control methods by districts (%)

Districts
Answers p— - T
Karacabey =~ M.Kemalpasa Niliifer ~Osmangazi Yenisehir
Suitable drugs, fly tapes, etc. used, different *
measures can be used if he develops resistance to 31.4° 36.2° 21.7° 87.5° 37.8°
them

An integrated method can be used against this
type of pest. Instead of increasing the resistance

of insects to pesticides, methods should be used to 17.1 106 0.0 0.0 108
break their resistance

There is always a prevention exercise, but not 8.6° 29 8P 39 18 0.0° g.1¢
successful

No control application 51.4 27.7 39.1 12.5 40.5

* Values with different superscripts in the same row differ at (p<0.05).

Table 20. Distribution of external parasites and pest control methods by farms capacity (%)

Farm capacity (head)
Answers P
20-50 51-100 >101
Suitable drugs, fly tapes, etc. used, different measures can be used if he 326 343 50.0

develops resistance to them

An integrated method can be used against this type of pest. Instead of
increasing the resistance of insects to pesticides, methods should be used to 0.0° 17.1° 34.6" *
break their resistance

There is always a prevention exercise, but not successful 225 14.3 15.4
No control application 42.7° 42.9° 11.5° *

* Values with different superscripts in the same row differ at (p<0.05).

The answers given by the breeders regarding the cleaning and disinfection processes after using the
equipment are given in Tables 21 and 22 according to the districts and farm sizes. According to the x2 analysis,
there was no difference between the districts in disinfecting the equipment used between uses. The rate of those
who say that no cleaning is done is 6.7-23.6%. It is something that should be taken with caution. Those who
stated that they do cleaning and disinfection together vary between 22.5-60.0%. When evaluated according to the
operating capacity, it can be said that the importance of the subject is understood more or the application
conditions are formed as the number of animals increases. It has been determined that cleaning the equipment
only or applying both cleaning and disinfection is about 85% in farms with more than 101 heads. In terms of
farm sizes, the difference between the values given for the answer that each animal is cleaned and disinfected

after use is significant (P<0.05).

333



Bursa Uludag Universitesi Ziraat Fakiiltesi Dergisi Yilmaz & Koyuncu

Journal of Agricultural Faculty of Bursa Uludag University Aralik/2022, 36(2)

Table 21. Distribution of disinfection of used equipment between uses by districts (%)

Districts
Answers " - .
Karacabey M.Kemalpasa Niliifer Osmangazi Yenisehir
It is not cleaned and disinfected after use 114 234 26.1 25.0 13.5
It' is cleaned after each use, but not 486 383 391 375 486
disinfected
It is cleaned and disinfected after each use 28.6 319 21.7 37.5 35.1

Table 22. Distribution of disinfection of used equipment between uses by farms capacity (%)

Farm capacity (head)
Answers P
20-50 51-100 >101
It is not cleaned and disinfected after use 23.6 14.3 7.7
It is cleaned after each use, but not disinfected 47.2 45.7 26.9
It is cleaned and disinfected after each use 22.5° 31.4° 57.7° *

* Values with different superscripts in the same row differ at (p<0.05).

Conclusion

Biosecurity refers to management practices that protect the health of livestock and workers by raising awareness
of conditions that could potentially adversely affect animals and humans. On the other hand, biological risk
management is a general awareness training process against the elements that may arise from infectious diseases
that enter or spread on a livestock farm. In this study carried out from these points, the awareness of the
biosecurity phenomenon in the districts that stand out in dairy cattle breeding in Bursa province was revealed

within the scope of the district and farms scales.

It has been determined that some of the dairy cattle farms evaluated in Bursa do not have enough knowledge
and practice in terms of biosecurity practices. In contrast, others are reluctant to practice or emphasize economic
difficulties even though they know. At this point, one should not forget that financial benefit in every farm
would be achieved by correct targets, better management of resources, protection of assets, and avoiding costly
mistakes. Another important point is that farms’ lack of biosecurity sensitivity in farms will cause serious

problems in the fight against epidemic diseases, environmental protection, and food safety.
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