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Preface

Animal production has a great importance in the development of countries. The importance of animal foods with an
adequate and balanced diet for the development of the body, the regeneration and functioning of the tissues is an
undeniable fact. The zootechnical activities aim to contribute to the development of the country by providing more and
more reliable production of animal products. In this context, the 11th International Animal Science Congress, organized
by Turkis Federation of Animal Science was held between 20-22 October 2019 at the Ramada Hotel in Cappadocia with
the participation of academicians, researchers and sector representatives. A total of 187 scientists from Iran, Iraq, England,
Indonesia, Azerbaijan, Pakistan, Saudi Arabia, Brazil, Romania, Egypt, South Africa, Nigeria, Somalia, Uganda, Ghana,
Colombia and different universities of Turkey and research institutions participated to the conference. The Conference
Organising Committee would like to thanks Turkish Scientific Council (Tubitak), White Meat Producers Association
(BESD-Bir), Turkish Feed Industial Association (Tiirkiyem-Bir) and Nevsehir Dairy Cattle Breeder Association to their
support to confrence. Also, The Conference Organising Committee would like to thanks Chairman of Congress Prof.Dr.
Yusuf Konca, members of the organizing committee, secretaries, the science committee, the colleagues who participated
in the conference and the companies and other contributors.

We wish to the conference help to animal husbandry sector, which is extremely important in terms of raising healthy
generations with high mind and body power. We hope that oral presentations and poster presentations will be beneficial
to decision makers, animal breeding sector employees, all colleagues, students who are trained in animal science and the
whole education community.

The 11th International Animal Science Congress Organizing Committee
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Prof. Dr. Filiz Karadas, Van Yiiziincii Y1l University
“Carotenoids in poultry nutrition: not only a source of pigments but also immune modulators”

Introduction

Carotenoids are groups of natural occurring pigments that responsible of a bright color in marigold, paprika, carrots,
tomatoes, bird plumage (flamingo, canary ext.) and marine animals (crustaceans, salmon) (Pfander, 1992). Carotenoids
are showing much diversity in natural distribution, structure and function. These pigments change from different colors
such as from light yellow to dark red (Ong and Tee, 1992; Surai 2002). More than 1100 carotenoids have been identified
until now (Yabuzaki, 2017) but only 60-75 of them are procures of Vitamin A and beta-carotene is most important one.
Fucoxanthin from marina algae is most abundant carotenoid in nature lutein, violaxanthin comes after (Davison et al.,
1993).

Physiological function of carotenoids

Carotenoids have taken scientific interest for human and animal health as their function related to major roles in vision,
protect formation of cataract and macular degeneration, immune response, brain function and antioxidant activity
(scavenging and inactivating free radicals), inhibition of serious diseases such as cancer, atherosclerosis, to be key
elements for breeding success due to sexual selection (Surai et al., 2016; Brossard et al., 2017). Carotenoids are useful
for protection of cells against photooxidative damage and therefore they are important applications in environment, food
and nutrition, disease control, and as potent antimicrobial agents (Kirti et al., 2014). Therefore, for animal health and
animal products quality carotenoids should be part of animal feed (Amaya et al., 2014).

Chemical structure of carotenoids

Carotenoids are divided in two main groups called as carotene which are not contain oxygen atom in their molecular
structure as a first group. In this group well-known carotenes are beta-carotene, alpha-carotene and beta-cryptoxanthin
(Goodwin 1986). The other group of carotenoids which are called as xanthophyll also known as oxicarotenoids which are
contains oxygen atom in their molecular structure. The best known xanthophyll are lutein, zeaxanthin and lycopene (Surai
2002).

Absorption and bioavailability for poultry

Carotenoids except of some species aphids, cannot be done synthase by vertebrates de novo and they must get them
from their diets. They are oil-soluble molecules and they are chemical compounds which are very sensitive against
oxygen, temperature and light (Ciapara et al., 2004). In most previous report showed that many wild avian species egg
yolk carotenoid concentrations are comparatively higher than egg yolk carotenoid concentration of commercial layer
(Speake at al., 1999; Surai et al., 2001; Ewen et al., 2006; Karadas et al., 2005). Even the same species comparison of
wild and captured ones showed that egg yolk carotenoid concentration was very much higher than captured in farm
condition (Karadas et al., 2017). Surai et al., (2012) reported that most of wild bird’s egg yolk were highly rich by
carotenoids and it has been connected with carotenoids probably play specific roles in avian embryonic development
(Surai at al., 2000, Karadas et al., 2005), as an integral part of the antioxidants system, by recycling vitamin E. Therefore
we need to reconsider for farm reared bird diet carotenoid concentration.

Occurrence in nature and feed sources of carotenoids

Carotenes are bioactive substances and they are mainly synthesized by plants, fungi, bacteria and algae (Kirti, 2014).
Carotenes, which give the egg yolk yellow pigment, are groups and they consist of more than 750 compounds in nature
(Surai 2004; Kirti et al., 2014). More European countries (Germany, England, Italy, France, Poland) conducted surveys
showed that consumer prefer organic or free-range eggs to conventional eggs (Nys, 2000). Carotenes and xanthophylls in
poultry diets have been accepted as feed additives in European Union (EU) countries since 1970s (Surai 2004, Alay and
Karadas 2016). Currently, synthetic carotenoid production is most common manufacturing methods in the global market
to improve egg yolk and skin color of salmon fish and broiler skin (Pasarin and Rovinaru, 2018). Canthaxanthin is
common synthetic red xanthophyll in poultry diet is available as Carophill®red and yellow xanthophyll is known as -
apo-8-carotenoic acid ethyl ester (Apo-ester) Carophill®yelow produced by DSM Nutritional product, Switzerland. The
alternative of these products are Lucantin®red and Lucantin®yelow are produced by BASF company from Germany
(Marounek and Pebriansyah 2018). The advantage of synthetic carotenoids is technologically feasible and cost effective.
They are more stable and activity and bioavailability is higher than compare to natural one. Transfer from feed to egg
yolk for canthaxanthin and apoester are about 40%, 55% respectively but it is very low 17% for marigold (Pasarin and
Rovinaru, 2018). Resent surveys conducted in 2014; that their global market share is 1.5 billion USD. It is expected to
increase by 3.9% year-on-year in 2019 and reach US $ 1.8 billion. The highest share of 3-carotene in the global carotene
market, which was 233 million dollars in 2010, was estimated to reach 309 million dollars in 2018 (Anonymous, 2015).
However, awareness and demand of consumer increased for natural colorants has driven the industry to develop natural
sources of carotenoids to replace chemical synthesis pigments (Pasarin and Rovinaru, 2018; Olesen, 2010). Carotenoid
rich feed ingredients are known as maize, corn, tomato, greed beans, lucerna meal or extract (Karadas et al., 2005, 2006),
pumpkins, prunes, or red pepper (Amaya et al., 2014; Zakynhions et al., 2016) are natural ingredients. Recently, more
research has been done on microbial sources of carotenoids that using as environmental-friendly method for the
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production of carotenoids pigments as a natural resources of carotenoids to replace synthetic pigments additives (Das,
2007; Priyadarshani and Rath, 2012). The most known microalgae which accumulate carotenoids in their biomass, are
Chlorella, Chlamydomonas, Dunaliella, Muriellopsis and Haematococcus spp, could be economical alternatives to
synthetic ones at the market in the future (Bhosale and Berstein, 2005).

Immunocompetence of carotenoids

Immunocompetence of carotenoids in wild birds have received substantial attention since it has been reported by Moller
at. all (2000) carotenoids-health promoting properties and immune system modulation. Later in 2003 Faivre et al reported
that immunization of captive male blackbirds (Turdus merula) with sheep red blood cells (SRBC) showed that reduction
of intensity of bill coloration, to activate the immune system by removing carotenoids stored in the beak to increase the
immune response. At the same year Blount et al. (2003) confirmed that individuals with higher circulating carotenoid
levels in Zebra Finches birds’ plasma produce larger T-cell-mediated and humoral immune responses (PHA) compare to
non-supplement carotenoid group. It is also mentioned that carotenoid dependent bright coloration of plumage in various
male wild bird species as a sign of their health and immunity (Blount 2003). Even in a colorful song birds maternally
derived carotenoids pigments effects on progeny survival, sex ratio and sexual attractiveness was reported by McGraw et
al., 2005. For example, in the blue tit, carotenoid supplemented eggs nestling showed that they had longer tarsi, faster
immune response, grew brighter yellow feathers than non-supplemented carotenoids nestling (Biard et al., 2005). It has
been reported that there is links between immune response and carotenoids in at least 12 wild bird species, either by the
positive effect of carotenoid supplementation or by stimulation of immune system that depleted carotenoid stores (Sepp
et al., 2011). There is also sufficient attention given to investigate immunomodulation function of carotenoids in wild
birds, however, immunocompetence link between dietary carotenoids is still waiting for some important answer in
commercial poultry. Because, immunomodulating properties of carotenoids would depend on many different factors:
including carotenoid concentration and assimilation from diet, diet composition, concentration of other antioxidant and
prooxidant (polyunsaturated fatty acid) any stress sources, specific immune challenge and other factors (Surai et al.,
2016). Inour previous study we reported that humoral antibody titers increase when feed is supplemented with 100 mg/kg
(Lutein and Lycopene) and 25 mg/kg (Canthaxanthin and Apo-ester) to commercial broiler diets compare to non-
vaccinated negative control or vaccinated non carotenoids supplemented positive control group (Karadas et al., 2016)
against Newcastle vaccine as an immune response. We also report that 100 ppm high dose of beta-carotene did show
immune response to Newcastle vaccine only compare to negative control group but did not show immune compare
positive control group (Karadas et al., 2016).
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Introduction

The healthy living and environmental awareness for human beings increase in parallel to the demand for nutritive, healthy
and safe food consumption. Especially in developed countries, organic food production and consumption increase day by
day. In 2018, the world market for organic production reached $ 96 billion US dolar. Reducing the use of antibiotics and
anthelmintic to increase milk yield and quality in organic dairy cattle production is one of the most important issues
related to animal husbandry. During the rearing of the calves with their mothers and grazing together on the pasture; it
has been suggested that antibiotic and anthelmintic use can be minimized as a result of the elimination of the side effects
of stress on animal health, improvement of animal welfare, performance, and productivity and the development of new
grazing systems (Edward, 1983; Krohn, 2001; Ravinet et al. 2014; Johnsen et al. 2015; Olde et al. 2016). In this project
conducting within the scope of Core Organic Co-found and supported by the EU, 15 institutions from 8 countries are
involved. The aim of the project is to determine the effects of cow-calf rearing on mother and calf health and milk yield
and to identify and disseminate good practices in different countries. In the Turkish part of the project, the structural
properties of organic dairy cattle farms, feed, milk yield, and quality are intended to be identified.

Materials and Methods

Within this project, all of the organic cattle farms (total 10 farms) in Turkey are visited. In order to determine the general
status of organic dairy cattle enterprises, face-to-face surveys were conducted. In addition, roughage and concentrated
feed, milk and fecal samples are taken from the 6 different organic dairy cattle farms located in the different geographical
regions of Turkey during the 4 different seasons. The raw nutrient analyzes in the roughage and concentrated feed
samples; silage quality parameters in silage feed samples; dry matter, fat, protein, lactose, ash, total count of bacteria,
somatic cell count, Vitamin E, Omega-3 and CLA contents in milk samples were determined. Internal parasite analyses
were performed in the fecal samples. As a result of feed, milk and fecal analyzes conducted in 4 different periods of the
year; data on roughage and concentrated feed quality characteristics, milk quality characteristics and internal parasite
content of organic dairy cattle enterprises are obtained.

Results

The results of the surveys conducted in the organic dairy cattle enterprises are given in Table 1. As can be seen in Table
1, land assets of the enterprises engaged in organic dairy production in different regions of Turkey, pastures, and pasture
usage periods, cattle breed to be used for breeding and their numbers with the production conditions are quite different
from each other.
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Table 1. Survey results of organic dairy cattle farms

Data of Farm and Production Farm Number  Minimum  Maximum  Average SD
The presence of land (Decare) 7 98 20.000 4169 248.0
Pasture area (Decare) 6 40 70.000 21.137 519.6
Pasture grazing time (Month) 4 5 8 6.5 1.08
Number of milking cows (Head) 7 127 10 317 1271
Age at first insemination or overrun (Month) 7 13 36 20.8 10.48
Number of insemination per pregnancy 6 1 2 1.6 0.38
First calving age (Month) 7 22 48 30.3 11.20
Service period (Day) 7 45 90 65 15.49
Lactation period (Month) 6 200 305 261.7 48.6
Duration between two maternities (Day) 7 365 450 405 38.3
Number of lactation 6 3 4 3.25 0.29
Daily milk yield averagely (L/Head) 7 13 28 155 5.80
Fat content of raw milk (%) 4 3.6 4.4 3.94 0.12
Protein content of raw milk (%) 4 2.8 35 3.25 0.30
Somatic cell count of raw milk 2 25.000 200.000 112500 123.7
Calf death rate from weaning (%) 6 2 10 3.78 3.90
Mastitis rate (%) 6 0 30 11.87 14.45

In the Aegean and Black Sea regions, there is Holstein breed that is common and has a higher milk yield. It was determined
that the number of animals and average milk yields were higher in these farms, because of the limited pasture facilities
and more indoor farming was performed and silage usage was widespread. In the eastern enterprises; it was observed that
Montafon, Simental, Zavot breeds or hybrids were used, pasture-based animal husbandry, calves were sucked together
with their mothers and milk yield was lower. It is determined that registered production is performed in enterprises with
a high number of animals and milk yield and quality are higher. The number of enterprises engaged in organic dairy cattle
production has been decreasing due to insufficient support for organic livestock.

The results of the analyses of feed and milk samples taken from 6 different organic dairy cattle farms are given in Table
2. As can be seen in Table 2, significant differences were observed between the feed samples taken from different farms,
nutrient contents of feeds and milk qualities.

Table 2. Raw nutrient contents in the roughage samples taken of the organic dairy cattle farms
Nutrient content of dried roughage feed
Amount DM CP EE CF ADF ADL NDF CA
Maximum 949 1657 226 31.09 4642 937 66.71 9.92 _
Minimum 547 503 092 2284 2784 552 3946 498 I?\/rlf: dﬁv'vf?'g hg%t Ez;t”;rg\?’ :
Average 782 1069 149 2781 3693 6.44 5224 832 Ceréals hay ' ’
SD 49 041 018 030 071 006 094 015

DM:Dry Matter, CP:Crude Protein, EE:Ether Extract, CF: Crude Fiber, ADF: Acid Detergent Fiber, ADL:Acid Detergent
Lignin, NDF:No6tr Detergent Fiber, CA:Crude Ash

Roughage Feed Variety

The raw nutrient contents of the silages used in different farms are given in Table 3. As seen in Table 3, dry matter
contents of corn silages ranged between 24.12-34.90% and average dry matter content was 30.47%. The pH of silage
samples is between 3.64-3.70 and the silage quality was found to be good.

Table 3. Nutrient content of corn silage samples in organic dairy farms

DM CP AF CF ADF ADL NDF CA
Amount % % % % % % % %
Maximum 34.90 2.81 097 720 1014 097 1529 175
Minimum 24.12 1.86 050 637 838 080 1301 131
Average 30.47 2.34 069 683 910 0.86 14.00 1.55
SD 4.95 0.41 018 030 071 006 094 0.15

The data regarding the raw milk quality characteristics of the organic dairy cattle enterprises are given in Table 4. It was
determined that there were big differences between the nutrient content, total number of bacteria and somatic cell
numbers of raw milk samples obtained from different farms.
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Table 4. Raw milk quality characteristics in the organic cattle farms

Dry Protein Fat Lactose TBC ScC CLA  Omega-3 VitE
Amount Matter % % % (cfu/mL)  (per mL) % % (mg/kg)
Maximum 13.27 3.34 4.20 5.06  780.000 618.000 0.60 0.47 0.59
Minimum 9.30 2.38 2.80 3.68 3.000 48.000 0.10 0.11 0.25
Average 11.69 2.95 3.58 471 154117  280.167 0.36 0.32 0.41
SD 11.69 2.95 3.58 471 154117  280.167 0.36 0.32 0.41

TBC: Total Bacteri Count SCC: Somatic Cell Count CLA: Conjuge Linoleic Acid

Conclusion

If organic dairy cattle farms in the different regions of Turkey are considered, the criteria regarding its animal husbandry
conditions indicate big differences. While the farms in the western regions do not have the opportunity to benefit from
pasture, the farms in the eastern part of Turkey have mostly pasture-based production. Among the farms; there are large
differences in the land areas, number of animals, milk yield, milk quality, and other performance parameters. In the farms
that have a high number of animals, was observed that more regular records are kept and regular breeding is performed.
In terms of animal health and welfare, due to their significant impact, animals should be allowed to benefit from pastures
in organic dairy cattle farms.
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Introduction

Although in recent years has increased corn production in Turkey (6.4 million tonnes in 2015) have proved insufficient
to meet the need for animals to feed and maintained a significant amount of imports. 1.7 million tons of corn imports
made in 2015 and 389.661 thousand dollars has been spent for these imports (TUIK, 2015) The climate of Turkey is not
conducive to different regions of the barley farming has led to the production of these products as traditional. While barley
can be used in large and small ruminant feeds in sufficient amounts without any problems, its use in poultry feeds is
limited due to the inclusion of large amounts of barley in poultry, leading to digestive disorders and performance
problems. It is widely used to reduce antinutritional factors (Robert et al 2006). In order to solve these problems and to
use these cereal feeds in poultry nutrition and to use them successfully, researches have been made on various
applications. The most common of these applications are technological processes; flaking, pelletizing, expander and
annealing processes. In addition, exogenous enzymes such as beta-glucanase and cellulase are used to increase the
digestibility of cellulose present in the arab (Gurbuz and Salih 2017). For this purpose, the use of different levels of flake
barley and pelleted barley, which have been widely obtained recently, have been investigated in different ratios in egg
rations. In addition, the effects of technological processes and the effects of enzymes were compared by adding multi
enzyme additive to the egg rations fed with barley weighted rations.

Material and method

Trial, control 0% barley (maize weighted) (K), 15% broken barley (A1), 15% pellet barley (A2), 15% flake barley (A3),
30% broken barley (A4), 30% pellet barley (A5), 30% flake barley (A6), 30% broken barley + Enzyme (0.025%) (A7),
consists of 8 different groups. In the study, 64 brown ATAK-S laying hens of 36 weeks were divided into 8 different
treatment groups (Anonymous, 2007). For each treatment, 8 chickens were placed in individual cages. The chickens were
determined by chance and the lighting period was 16 hours in light and 8 hours in darkness in individual cages. Feed and
water are given freely. The diets were prepared with approximately 17.2% crude protein and 2735 kcal / kg ME, 3.80%
Calcium.

Result
As a result of the trial; The feed consumption varied between 98,10-107,31 g according to the groups and it was found to
be statistically different (P <0.05).

Table 1. Effect of Barley Using Different Treated and Multi-Enzyme Additions (%) in Egg Rations

GROUPS

K Al A2 A3 A4 A5 A6 A7 SEM P N
OYT 102,65° 105,73* 107,31% 103,14 102,92° 98,10° 99,46° 99,32¢ 77,85 0,0001 ***

OYA 57,97 56,45¢ 62,982 59,28 58,52 57,15 5950%¢ 60,413 33,13 0,007 **
OYK 39,70® 40,36° 41,95° 39,02¢ 37,229 38,84° 40,68° 41,768 19,00 0,0001 ***

oYV 70,13 70,87% 71,64®° 71,10 71,51® 70,68® 70,93 70,82® 1,79 0,184 -

a, b, ¢, d The same lines are different. K: Corn Control, Al: 15% Mash Barley, A2: 15% Pellet Granular Barley, A3: 15%
Flake Barley, A4: 30% Mash Barley, A5: 30% Pellet Granular Apra, A6: 30% Flake Barley, A7 : 30% mash Barley +
Enzyme, OYV: Average Egg Yield (%), N: non significantly, *: P <0.05, **: P <0.01, ***: P <0.001, SEM: Standard
Error Mean, OYT: Average Feed Consumption; OYA: average egg weight; OYK: average egg mass OYK: Average Egg
yield%

When the effect of different processed barley and multi enzyme addition on egg weight was examined, it was found that
the highest egg weight was obtained from A2 (62.98 g) chickens and the lowest egg weight was obtained from Al (56.45
g) chickens. According to the results; It was determined that feed consumption of 15% barley groups was high and feed
consumption of 30% barley groups was low. In general, low feed consumption can be caused by the amount of barley
added to the ration and the high temperatures during the experiment period. As a result of the trial; The feed consumption
varied between 98,10-107,31 g according to the groups and it was found to be statistically different (P <0.05).
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When weekly changes of egg yield are examined, it is seen that feeding with A1, A2, A3 groups, A4, A5, A6, A7 groups
has no significant effect on egg yield. The highest egg yield was found in the A2 group with the highest 71.64% and the
K group with the lowest 70.13%. In general, there was no difference between the groups in terms of egg yield.

The Haugh unit was not affected by the trial procedures, but the values obtained were not based on the values given in
the Turkish Standard Institute's natural egg classes scale. When the Haugh Unit, which is one of the egg quality criteria
in the 8th week, is seen in the K group with the lowest 85,25, it is seen that the highest is in the A1 group with 92,13.
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Figure 1. The Effect of Different Processed and Multi-Enzyme Added Barley on the Use of Egg Rations (%)

According to the results; It was determined that feed consumption of 15% barley groups was high and feed consumption
of 30% barley groups was low. In general, low feed consumption can be caused by the amount of barley added to the
ration and the high temperatures during the experiment period. When weekly changes of egg yield are examined, it is
seen that feeding with Al, A2, A3 groups, A4, A5, A6, A7 groups has no significant effect on egg yield.

The highest egg yield was found in the A2 group with the highest 71.64% and the K group with the lowest 70.13%. In
general, there was no difference between the groups in terms of egg yield. When the effect of different processed barley
and multi enzyme addition on egg weight was examined, it was found that the highest egg weight was obtained from A2
(62.98 g) chickens and the lowest egg weight was obtained from Al (56.45 g) chickens. The Haugh unit was not affected
by the trial procedures, but the values obtained were not based on the values given on the natural egg classes scale of the
Turkish Standards Institute. When the Haugh Unit, which is one of the egg quality criteria in the 8th week, is seen in the
K group with the lowest 85,25, it is seen that the highest is in the A1 group with 92,13. Results obtained with egg quality;
Yoriik and Bolat (2003) and Yildiz (2010) show similarities with the studies they have done.

In the experiment, omega 6 (n-6) and omega 3 (n-3) fatty acids; Linolelaidic acid, one of the omega 6 fatty acids, was
also found to differ between treatments. The lowest value in terms of linolelaidic acid was A3 group with 0,022 and the
highest value was A2 group with 0.046 (Shafey et al 1992).

Table 2. The Effect of Using Different Processed and Multi-Enzyme Barley on Egg Quality in Egg Poultry Rations
GROUPS

K Al A2 A3 A4 A5 A6 A7 SEM P
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Egg weight (gr)
Shape index

57,87 5525* 61,37% 58,14* 58,75* 56,42% 61,50° 58,25* 34,12 0,3302

73,81 74,43* 74,12* 75,14* 74,75* 74,50*® 73,58 73,56* 2,34 0,9577
Egg width (mm)

42,117  41,61* 43,16° 42,77 42,69° 42,31* 42,68° 4198 1,95 0,3465
Egg length (mm)
57,31* 56,65® 58,01* 52,61° 57,40 57,18% 58,37% 57,43 2256 0,3252
Strength (kg / cm2)

0,37¢  042* 045 041* 053 042® 043 042*® 0,017 0,5974
Shell weight (gr)
7,21%c 7,03 7,77 7,85%  7,14% 6,98 6,84° 7,65 1,09 0,0321
Shell Thickness (mm)

0,29* 0,31* 0,30* 033 032* 030*® 0,29 031* 0,001 0,6531
Color

10,75 10,87 11,25 11,14® 11,50® 11,57*® 11,33® 11,87% 1,07 0,2921
Height of yellow (mm)
19,85* 18,33 19,34 1849 18,63 18,20° 18,12° 18,49® 276  0,0030
Yellow width (mm)
42,23*  42,73% 43,15* 4150° 4350*° 41,48 42,79 4238 3,89 0,4201
Length of white (mm)

84,06 8547% 84,79* 85,10* 83,85* 81,44* 80,61* 85,93* 25,09 0,5609
Width of white (mm)

67,152 68,50 69,80° 65,62* 66,24* 64,67* 66,02* 66,64*° 20,49 0,6906
White height (mm)

7,19> 827 7,89 807 7,76 7,81* 8,06° 805 0,84 0,0226
Yellow weight (gr)

15,55® 14,63 16,08 14,62 1514% 1469° 1526® 1535® 200 0,0287
White weight (gr)

35,37°¢ 33,34° 37,52 3551 36,45 3503 38,39° 3524 17,78 0,0034
Haugh unit
85,25° 92,13* 88,37 90,13* 88,33* 89,29 89,30° 90,09° 31,05 0,0227

*%*

a, b, ¢, d The same lines are different. K: Corn Control, Al: 15% Mash Barley, A2: 15% Pellet Granular Barley, A3: 15%
Flake Barley, A4: 30% Mash Barley, A5: 30% Pellet Granular Apra, A6: 30% Flake Barley, A7 : 30% mash Barley +
Enzyme, N: non significantly, *: P <0.05, **: P <0.01, ***: P <0.001, SEM: Standard Error Mean Color: Roche color
range consisting of 15 slices is used.

There was a significant difference between oleic acid and egg fatty acids (P <0.05). In addition, the results of the trial,
lazora et al. (2003) in their study, approximately 72-75% of the total grain in barley, wheat and rye containing mixed
feeds with the opinion that the addition of enzymes does not increase egg yield Mathlouthi et al. (2003), Oloffs et al.
(1994), Ciftci et al. (1997) showed similarity with the results that the addition of mixed enzyme to barley-containing egg
diets did not affect egg production. As a result, the use of 30% heat-treated or multi-enzyme added barley in egg poultry
rations has no negative effect on egg yield, egg quality and egg fatty acids, and 30% heat-treated barley or multi-enzyme
added barley was successfully It can be used.

Table 3 Effect of Different Processed Barley on Egg Fatty Acids in Laying Hens
GROUPS
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A B C D E F G H SEM P N
Myristic Acid 0,520° 0,457¢ 0,388¢ 0,389 0,571* 0,440° 0,525° 0,383¢ 0,01 0,0011 ***
Myristoleic Acid 0,034¢ 0,029 0,083* 0,016 0,019¢ 0,019¢ 0,051° 0,036° O 0,0011 ***
Pentadecanoic Acid 0,073%° 0,068 0,068 0,085* 0,077® 0,064 0,058° 0,071%° 0 004 *
Palmitic Acid 28,14% 28,30° 26,76° 27,80¢ 29,06° 27,719 30,44% 28,37 2,33 10,0011 ***
Palmiteloic Acid 0,94 1,08° 0,85 0,89° 0,86° 1,74° 159 1,60° 0,19 0,0011 ***

Heptadecanoic Acid  0,274% 0,263* 0,252% 0,303* 0,277% 0,256® 0,226° 0,192° 0,02 0,2378 -

Cis-10 0,040° 0,063 0,180 0,059° 0,044° 0046° 0046° 0065 0 045 -

Heptadecanoic

Stearic Acid 17,960 1553 14,947 1396° 1652° 14,93 1603* 10,69' 9,14 OO0l wuw
Oleic Acid 26,88° 30,33° 2526° 26,85 2319 2500° 2948 3541¢ 28,61 20011 ex
'é)i”o'e'aidic acid (N- g o35 038" 0,046 0,022° 00442 0041% 0032 0,023 0 00206 *

Linoleic Acid (n-6) 21,63 20,53° 27,47% 2582° 2573° 2341° 18119 19,25¢ 23,12 00011 sox
?r?fg;"'Li”O'e“iCACid 0,097° 0,093 0112 0,123> 0,118* 0200° 0,21° 0108 0 00011 woex
?r']f_%')'-'”o'e”'c ACd 336d 03000 0443° 0,343¢ 0356¢ 0,400° 0.246' 0468° 0,01 00011 wwx
Arachidic Acid 0,222¢ 02398 0251° 0266° 0222¢ 02429 02419 03712 0 00011 e
Heneicosanoic Acid 0,390 0,369¢ 0,615* 0,493 0,470° 0,488 0,308" 0,370° 0,01 0,0011
Cis-11,14- . 0,206° 0,153* 0,207° 0,180° 0,162* 0235° 0,197% 0,397¢ 001 0558 -

Eicosadienoic Acid

Behenic Acid 1,238 1,035 123120 1,271% 1,152° 2,036% 1,220° 1,307 0,183 0,0011 ***

Tricosanoic Acid 0,023* 0,029* 0,358* 0,023* 0,029*® 0,032% 0,035* 0,021* 0,027 0,485 -

Lignoceric Acid 0,656 0,718> 0,730° 0,713 0,726° 1,741* 0,702° 0,599° 0,279 0,0011 e

Nervonic Acid 0,047¢ 0,053° 0,069° 0,047¢ 0,054° 0,160° 0,043 0041¢ 0,003 20011 sexx

Cis-4.7,10,13,16,19 g 939e 02470 0,262%¢ 0,270° 0,252 0,506% 0,246% 0,411° 0,019
Doc Acid (n-3)
a, b, ¢, d The same lines are different. K: Corn Control, Al: 15% Mash Barley, A2: 15% Pellet Granul Barley, A3: 15%
Flake Barley, A4: 30% Mash Barley,A5: 30% Pellet Granul Apra A6: 30% Flake Barley,A7: 30% mash Barley +
Enzyme, N: non significantly, *: P <0.05, **: P <0.01, ***: P <0.001, SEM: Standard Error Mean

0,0011 L.
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Introduction

Lambs fed within high quality roughage and concentrated feed in humid area always have a potential risk to contaminate
with harmful microorganisms, toxins and secondary metabolites due to storage conditions of feeds. In order to prevent
the synergistic effects of mycotoxins with each other, different types of toxin binders, including activated clinoptilolite
aliminosilicates, yeasts, organic acids and enzymes could be used In cases where toxin formation cannot be prevented
(Phillips et al., 1988; Filya et al, 1999; Ghaemnia et al., 2010). This study was conducted to investigate the effects of
adding activated clinoptilolite (60%) and inactive brewer's yeast (40%) mixture (0%, 0.1%, 0.3% and 0.5%) to lamb
rations which feed in humid regions, on backfat thickness and Musculus longissimus dorsi thoracis et lumborum (MLD)
depth.

Materials and methods

A total of fourty eight Kivircik male lambs with an average 62+4 days weaning age and 23.71+3.35 kg live weight used
in this study. Lambs were randomly divided into 4 experimental groups with 8 head singles and 4 head twins according
to birth type and adapted to concentrate to reduce the incidence of rumen acidosis for 1 week before study. Concentrate
feed and fresh water were given ad libitum, whereas 150 g of alfalfa per lamb per day was provided for 56 days. The
chemical composition of roughage and rations used in the study is presented in Table 1. Initial and final backfat thickness
and MLD depth were measured made by ultrasound using Mindray DP-20 ultrasound device and 75L50EAV model of
transrectal linear probe.

Dry matter (DM), crude protein (CP) , crude ash (CA), ether extract (EE) and, crude fibre (CF) compositions of roughage
and rations were analysed using the AOAC methods (AOAC, 1990). The neutral detergent fibre (NDF), acid detergent
fibre (ADF) and acid detergent lignin (ADL) contents were analysed according to the methods reported by Van Soest et
al. (1991). Metabolizable Energy (ME) was calculated according to TSE-9610 (2008).

Table 1. Chemical components of roughage and rations used in the study (%)

Ration DM CP CA EE CF NDF ADF ADL ME
Alfalfa hay 930,1 166,2 80,6 19,4 287,1 411,2 321,2 1115 1,74
Control 890,7 168,2 81,3 35,8 106,0 435,7 112,0 61,7 2,71
A (0.1%) 883,6 166,5 76,7 36,1 105,7 439,2 115,3 59,4 2,72
B (0.3%) 890,7 168,1 78,3 35,6 104,8 435,4 114,5 59,7 2,72
C (0.5%) 883,1 166,2 80,6 35,5 103,8 437,6 111,4 56,6 2,72

DM: Dry matter (g/kg); CP: Crude Protein (g/kg); CA: Crude Ash (g/kg); CF: Crude Fiber (g/kg); NDF: Neutral
Detergent Fiber (g/kg); ADF: Acid Detergent Fiber (g/kg); ADL: Acid Detergent Lignin (g/kg); ME: Metabolizable
Energy (Kcal/kg)

Results

In this study, the effects of adding activated clinoptilolite (60%) and inactive brewer's yeast (40%) mixture with different
proportions to lamb rations on backfat thickness and MLD depth were investigated. Ultrasound measurement of
experimental groups are given in Table 2. The results showed that backfat thickness in Group A (0.1%) statistically had
more higher backfat thickness than control and other groups (p<0.5). Adding 0.3% and 0.5% of activated clinoptilolite-
inactive brewer's yeast mixture had no negative effect on backfat thickness (p<0.05). On the other hand adding 0.5% of
activated clinoptilolite-inactive brewer's yeast mixture to lamb rations had positive effect on MLD depth (p<0.0.5).

Table 2. Ultrasound measurements of experimental groups at different periods

Variable Period Control Ration A (0.1%) Ration B (0.3%) Ration C (0.5%)
Backfat thickness (mm) Initial ~ 2.71+£0.20®  2.14+0.20° 2.71+£0.21% 2.17 £0.20°
Final 2.54+020%  3.19+0.228 2.56 +0.20% 2.63 +0.20%
MLD Depth (cm) Initial 2,08 0,07 1,94+ 0,07° 2,07 + 0,07 2,03 £0,07b¢
Final 2,16 £0,07*¢ 2,21 +0,08%¢ 2,31+ 0,072 2,42+ 0,072
Skin Thickness (mm) Initial  2.76 £0.24%®  2.56+2,41° 3.04 £0.272° 2.81 £0.24%
Final 3.74 £ 0.252 3.38 +£0.272° 3.07 £0.25% 3.68 +£(.252

Levels not linked by the same letter are significantly different

30



Conclusion
These results indicated that adding activated clinoptilolite (60%) and inactive brewer's yeast (40%) mixture at 0.5% on
lamb raiton could be used to increase MLD area without any increasing of backfat thickness (p<0.05).
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Abstract

This study was conducted to investigate the thermotolerance and efficacy of a new commercial multi-enzyme product
(Endofeed® DC) on growth performance, relative carcass and organ weights, nutrient digestibility and metabolic energy
value in broilers fed corn-soybean meal diets in mash or pellet forms. A total of 320 male day-old Ross 308 broiler chicks
were randomly divided into 6 treatments with 13 replicate per treatment. The experiment was maintained to 42 days and
had a 2x3 factorial arrangement of treatments involving mash or pellet diet supplemented with 0, 125 or 175 mg/kg of a
multi-enzyme product. Growth performance parameters were checked weekly and digestibility of nutrients were
measured on the 21 and 42st days of the experiment. At the end of the study, it was determined that the addition of
pelleting plus 175 g/t dose multienzyme significantly increased the body weight (BW) and feed intake (FI) values in the
early period (P<0.05), the BW and FI values between 22-42 and 0-42 days were found to be similar between the groups
(P>0.05). Increased dose of multienzyme and pelletization significantly improved feed conversion rate (FCR) (P<0.05).
The feed form*multienzym interaction was found to be significant in 0-21 days for BW and FI, and for all three periods
in FCR (P<0.05). Mash feed decreased the European Productivity Efficiency Factor (EPEF) ratio compared to pellet, and
it was observed that the EPEF value increased with the increasing dose of multienzyme in both feed forms. While there
was no difference between the groups in terms of relative weight of carcass, liver, proventriculus, intestine, abdominal
fat (P>0.05), mash feed was found to significantly increase the weight of gizzard compared to pelleted feed (P<0.05). In
addition, while the pelletizing process and addition of the multienzyme increased significantly the P digestibility and
apparent metabolisable energy (AME) value on days 21 and 42 of the trial (P<0.05), it was found that the difference
between the groups in terms of digestibility of dry matter (DM), organic matter (OM), crude protein (CP) was similar
(P>0.05). As a result, the pellet feed form and the increased dose of multienzyme supplementation have been found to
improve the EPEF ratio and increase the AME value in broiler chickens.

Key words: Multienzyme, performance, digestibility, AME, feed form, broilers

Introduction

Corn, wheat and soybean meal are the main components of poultry diets. However, the feed value of these raw materials
is limited by antinutritive factors such as polysaccharides (NOP) in the polymeric structure they contain. (Denstadli et al.,
2010). The reason for this is that poultry lack the endogenous enzymes that can degrade NOP. The high water soluble
NOP (cellulose, xylan, arabinoxylan and B-glucan, etc.) content in cereal based diets increases the viscosity of the
digestive system, resulting in less digestibility of nutrients, which leads to deterioration of growth performance in broilers
(Nahas and Lefrangois, 2001; Jozefiak et al., 2004). The decrease in nutrient digestibility is due to the high viscosity
limiting the activities of endogenous enzymes and destroying the intestinal mucosal surface. (Nahas and Lefrangois,
2001). This results in lower nutrient absorption and consequently lower productivity. In addition, water soluble NOP
excess increases the water consumption in broilers and causes wet and sticky excreta welded litter problem (Austin et al.,
1999). As a matter of fact, the negative effects of NOP can be overcome by supporting the diets with exogenous enzymes
(Lazaro et al. 2004). It was determined that the addition of B-glucanase and xylanase enzymes to the compound feeds
increased the daily body weight gain of broiler chicks and improved feed conversion rate. On the other hand, it is reported
that these enzymes decrease the intestinal content viscosity and increase contact between endogenous enzymes and
nutrients, thus improve nutrient digestibility. In addition, Waititu et al. (2014) found that there is an interaction between
the diet and the enzyme in terms of feed conversion ratio in broilers fed with two different diets prepared predominantly
in the diet with wheat, corn and soybean meal (BMS) or sorghum, cottonseed and sunflower seed (SCS) and three different
multi-enzyme mixtures, which have equivalent phytase activities but with different carbohydrate (excluding invertase)
and protease activities.

Broiler chicks can not benefit from phosphorus in the form of phytate in the plant composition. Therefore, the phosphorus
requirements they need are met by the addition of phosphorus from the outside. The high levels of phosphorus used in
broiler diets increase the cost of feed on the one hand, while the excess phosphorus excreted by the feces causes a large
environmental pollution. Therefore, by using exogenous enzymes (phytase), the evaluation of the herbal phosphorus
sources is increased and the phosphorus supplementation to the diets is reduced. Some studies have shown that dietary
phytase increases nutrient digestibility and mineral material availability in broilers (Zyla et al.,2001). On the other hand,
several studies have shown the synergistic effects of phytase and NOP enzymes on growth performance, nutrient
digestibility and viscosity. Peng et al. (2003) reported that the combination of phytase and xylanase significantly increased
phytate digestibility by 77.8% and improved feed conversion ratio by 7.3% compared to phytase alone. Lee et al. (2010)
informed that in broilers fed with corn, wheat, and soybeans-weighted diets, multi-enzyme supplementation of mixed
feeding phytase plus NOP enzymes improved growth performance and mineral status of the tibia. It was also reported
that the performance improvement observed was associated with decreased intestinal viscosity via the dietary enzyme
complex.

32



It is also known that feed form has a significant effect on growth performance and feed intake in broiler chicks (Dozier
etal., 2010). Many researchers also noted that body weight is increased in broilers fed with pellet feed compared to those
fed with mashed feed, while the feed conversion ratio is improved as well. (Chewning etal., 2012; Lv et al., 2015). Pellet
feeds have advantages such as reducing feed waste, alleviating selection feed, eliminating pathogens, improving flavor
and improving nutrient digestibility (Lv et al., 2015). However, the pelletizing process costs in these feeds are high and
the temperature during the process has disadvantages in terms of the negative effects of the enzyme structures. Therefore,
this study was carried out to investigate the effects of different doses of dietary multienzyme on growth performance,
relative carcass and organ weights, nutrient digestibility and metabolic energy value in broilers fed corn-soybean meal
diets in mash or pellet forms.

Materials and methods

Chicks, Diets and Experimental Design: In the study, 320 day old male broiler chicks (Ross-308) were used as animal
material. The chicks were purchased from a commercial hatchery. The trial was carried out in a total of 6 groups, each
containing 52 chicks. Each group consisted of 13 sub-groups and each sub-group consisted of 4 animals. The study was
planned in the factorial form (2 x 3) of two different feed forms (mash, pellet) and three different enzyme doses (0, 125
and 175 g/t feed). Among these six dietary treatment groups formed for the experiment, T; mash mixed feed without any
enzyme additives (positive control), T1; 125 g enzyme added to each tonne of mash mixed feed (50 Kcal ME/Kg less
from T Diets), T2; 175 g enzyme added to each tonne of mash mixed feed (50 Kcal ME/kg less from T Diets), P; pellet
mixed feed without any enzyme additives (positive control), P1; 125 g enzyme added to each tonne of pellet mixed feed
(50 Kcal ME/kg less from P Diets), P2; 175 g enzyme added to each tonne of pellet mixed feed (50 Kcal ME/Kg less from
P Diets). The enzyme (Endofeed® DC) was used in the broiler diets contains per gram, a minimum of 1100 Units of
endo-1,3(4)-B-glucanase (glucanase) and 1600 Units of endo-1,4-B-xylanase (xylanase) and it was produced by
Aspergillus niger NRRL 25541. The feed raw materials to be used in the study were obtained from a commercial feed
factory and the mixed feeds of the experiment were prepared at the feed production facility in the Department of Animal
Science of Dicle University. Pellet feeds were formed by pressing the mashed feed produced under dry air flow at 72 °
C. The disc temperature was measured at 90 ° C while the mashed feed was in the matrix. The mash feed was measured
at 72 ° C after 4 mm outlet and at 50 ° C when it reached 2 cm. Approximately 20 minutes after the application of hot dry
air flow, the temperature of the pellet feed is reduced to 25 °© C and humidity to 12% in 15 minutes. Then the pellets were
stored in 25 kg bags.

The nutrient contents of the mixed feeds in mash and pellet form to be used in the experiments are prepared mainly in
corn and soybean meal according to the nutrient requirements of broiler chickens reported in NRC (1994). During the
experiment, broiler chick grower feed (22.5% HP, 3050 and 3000 Kcal ME/kg) from day 1 to day 21, and broiler finisher
feed from 22th day to slaughter day (day 42) , 3230 and 3180 Kcal ME/kg). Composition and nutrient contents of mixed
feeds used in the study were given in table 2.1. Wood flour was used as the litter in the experiment and the research was
carried out in a full environmental controlled closed experiment coops set in Department of Animal Science, Faculty of
Agriculture, Dicle University. In the first 5 days of the experiment, it was taken into consideration that the in-coop ambient
temperature was between 33-34 °C and this temperature was gradually decreased to 21-22 °C on the other days of the
study. Group feeding was applied for chickens in each pen (0.4 m x 1m = 0.4 m?), feed and water were presented ad
libitum. During the experiment, 23 hours of light and 1 hour of dark plan were applied. The experiment was maintained
to 6 weeks.

Feed analysis: Determination of the nutrient content of the mixed feed used in the experiment (excluding crude cellulose)
was made according to Weende analysis method (Naumannn and Bassler, 1993); The determination of the crude fiber
was done according to the Lepper method (Bulgurlu and Ergiil, 1978). Additionally, metabolical energy content was
calculated using the regression equation recommended by Turkish Standards Institute standard No. 9610 (TSI, 1994).
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Table 2.1 Ingredients and chemical composition of experimental diets (as-fed basis)

Grower Finisher

(1.-21. Days) (22.-42. Days)
Feed stuff, % Control Treatments* Control Treatments*
Corn 50.50 51.50 57.00 58.00
Soybean meal (46 % CP) 19.50 19.50 20.00 20.00
Full fat soybean meal 25.00 25.00 15.50 15.50
Sunflower oil 1.00 - 4.00 3.00
Dicalciumphosphate 2.10 2.10 1.75 1.75
DL-Methionine 0.20 0.20 0,10 0.10
L-Lysine HCI 0.15 0.15 0.10 0.10
Limonstone 1.00 1.00 1.00 1.00
NaCl 0.30 0.30 0.30 0.30
Vitamin and Mineral premix? 0.25 0.25 0.25 0.25
Total 100 100 100 100
Calculated values
Crude protein, % 22.5 22.5 20.0 20.0
ME, Kcal/Kg 3050 3000 3230 3180
Ca, % 1 1 0.90 0.90
Available P,% 0.46 0.46 0.40 0.40
L-lysine, % 1.34 1.34 1.11 1.11
Methionine+Cystine, % 0.90 0.90 0.73 0.73
Na, % 0.15 0.15 0.15 0.15

*ME values of the treatment group diets with enzyme addition were formulated to be 50 kcal/kg less than the control
groups.

Vit.+Min. Mineral mixture provides the following nutrients per kg of diet: vitamin A, 12,283 IU; D3, 3,000 1U; E, 28
ppm; Biotin, 0.27 ppm; Fe, 75 ppm; Zn, 74 ppm; Cu, 74 ppm; Se, 0.31 ppm.

Growth performance and measurement of organ weights: In order to determine the growth performance
characteristics, animals were weighed individually on the same day and hour, and feed intake for each subgroup was
recorded on the basis of repetitions. The feed conversion rate was calculated by dividing the feed intake values determined
weekly for each repetitions by the body weights obtained between these periods. The deaths were recorded on a daily
basis and necessary corrections were made considering the feed conversion rate. At the end of the experiment, randomly
selected 10 animals from each group were weighed and killed by exposure to carbon dioxide. Then, the results obtained
by weighing the weight of the warmed carcasses, liver, gizzard, proventriculus, intestine and abdominal fat were given in
proportion to the body weight (%) in terms of proportional values (g/100g Body Weight).

Digestibility analysis: On the 21st day of the trial and at the end of the experiment (day 42), each treatment for the
determination of dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), calcium (Ca) and
phosphorus (P) excreta samples from 8 different pens per group were collected quantitatively and daily. The collected
excretas were dried at 85 °C until a constant weight and the excreta samples of the groups were homogenized and labeled.
Then the diet and excreta were ground to pass through a 1-mm screen. Diet and excreta nitrogen content was determined
according to the kjeldahl method reported by AOAC (1990) and the amount of nitrogen obtained was multiplied by 6.25
to calculate the CP value. Again, the diet and excreta samples were dried for a minimum of 4 hours in the oven at 105 °C,
and their crude fiber was analyzed by AOAC (1990) method, while the acid insoluble ash amounts were analyzed
according to the methods reported by Vogtmann et al. (1975). Diet and excreta's ether extract analyzes were determined
by using the soxhlet extraction device, and the starch values of the diet and ileum digesta were determined according to
the method reported by Afnor (1997). All values are expressed in dry matter. The value-adjusted apparent metabolisable
energy (AME, kcal/kg) corrected for nitrogen was calculated using the formula (feed intake x gross energy of diet) - (the
amount of excretas output x gross energy of excretas) / feed intake. In the European Productivity Efficiency Factor (EPEF)
calculated at the end of the experiment, {[(Viability,%) x (average body weight per head, kg)] / [(Growth duration, days)
x (feed intake per kg of body weight)]}*100 formula is used.

Statistical analysis: The statistical analysis of the data obtained in the research conducted according to 2X3 factorial
experimental design were performed in SPSS 15.0 (SPSS, 2009) program. Two-way analysis of variance (ANOVA) was
applied for the significance of the differences between the statistical calculations of the groups and the mean values of
the groups; The tukey test was applied to determine the significance control and interaction effects of the differences
between the groups. Significance levels (P<0.05) were determined (SPSS, 2009).

Results

Estimates of genetic parameters obtained by the best models (lowest -2LogL) are summarised in Table 1. In all cases The
periodic effect of multi-enzyme addition at different doses to mash or pellet feed on growth performance and organ
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weights in broiler chickens (0-21, 22-42, 0-42 days) is shown in tables 3.1 and 3.3; the effects of European Production
Efficiency Factor (EPEF) value on day 42 and in vivo nutrient and mineral digestibility at 21st and 42nd days are shown
in tables 3.2 and 3.4, respectively. When table 3.1 is examined, the difference between the body weight (BW) and feed
intake (FI) of the groups is statistically significant between 0-21 days (P <0.05), it was seen highest BW and FI P2 groups
(922.58 g and 1119.93 g). The lowest BW was found in the T group (799.67 g) and FI in the P1 group (1011.97 g). BW
and FI values of the groups between 22-42 and 0-42 days were found to be similar (P>0.05). When the groups were
examined in terms of feed conversion rate (FCR), the differences between the rates of all periods were found to be
statistically important (P <0.05).

Table 3.1 Effect of dietary multi-enzyme on growth performance in broilers

Treatments! Body weight gain(g/bird) Feed intake(g/bird) Feed conversion ratio(g/g)
0-21d 22-42d 0-42d 0-21d 22-42d 0-42d 0-21d | 22-42d 0-42d
T 799.7° 1919.2 2718.8 1054.8% 3138.7 4193.5 1.29° | 1.65° 1.54¢
T1 817.6° 1882.9 27004 | 1055.3% 3169.0 42244 1.30° | 1.63° 1.54¢
T2 801.8° 1890.3 2692.0 | 1025.9% 3155.7 4181.7 1.27% | 1.65° 1.53°
P 901.3®* | 1913.8 2815.1 1034.7% 3223.0 4257.7 1172 | 1.64° 1.49%
P1 841.1° 2013.1 2845.2 1011.9° 3238.9 4250.8 1.24% | 1,562 1.46°
P2 922.6° 1964.8 2887.3 1119.92 3215.7 4320.2 1.18% | 1.59% 1.462
SEM? 10.58 10.78 24.08 6.97 20.68 22.42 0.01 0.01 0.01
Feed Form
Mash 812.6° 1892.5 2699.7° | 1044.9 3156.1 4193.7° 128> | 1.64° 1.56°
Pellet 888.3? 1963.9 2852.2% | 1044.3 3136.9 4283.62 1.18* | 1.592 1.472
SEM? 10.9 18.59 24.44 7.56 24.59 21.77 0.10 0.06 0.07
Multi-enzyme
(g/t feed)
0 854.4 1911.0 27705 | 1040.2 3150.6 42229 1.22 1.65° 1.52
125 829.3 1948.0 2777.3 1032.4 31494 4236.5 1.25 1.592 1.51
175 867.8 1930.6 2785.6 1052.1 3139.4 42419 1.23 1.61% 1.51
SEM? 10.93 18.59 24.44 7.70 24.60 21.77 0.01 0.01 0.01
Main effect P-value
Feed Form *x NS *x NS NS *x ol *x fad
Multi-enzyme NS NS NS NS NS NS NS ** NS
Feed_ Form* | ., NS NS sk NS NS ok *k Hoke
Multi-enzyme

a¢Means within a column with different superscripts are significantly different at the P-value shown

L Each value represents the least square mean from 13 cages per each treatment.

2SEM=pooled standard error of mean. **P<0.05, NS (Not significant).

T; mash feed (positive control), T1; mash feed+125 g enzyme, T2; mash feed+175 g enzyme, P; pellet feed (positive control), P1;
pellet feed+125 g enzyme, P2; pellet feed+175 g enzyme.

Accordingly, the FCR between 0-21 days was highest in T (1.29) and T1 (1.30) groups, the lowest in P (1.17) group. 22-
42. FCR T (1.65), T1 (1.63), T2 (1.65) and P (1.64) groups were similar and higher than the other groups, and the lowest
was found in the FCR P2 group (1.56). FCR was found to be the highest in T and T1 groups (1.54) between the 0-42 days
and the lowest in P1 and P2 groups (1.46). Feed form*multienzyme interaction was found to be significant for the FCR
between 0-21 days for BW and FI in three periods (P <0.05). On the other hand, it can be said that the effect of the feed
form on performance in broiler chicks is significant (P<0.05), whereby the pellet form increases BW, FI and improves
the FCR. On the other hand, the effect of different doses of multi-enzyme supplementation on performance was found to
be insignificant (P>0.05). The multi-enzyme addition to feed increases the BW by Alam et al. (2003), 14-42, Dersjant-
Lietal. (2015) is 0-42., Taheri and Shirzadegan (2017) is 11-42. days, according to Zhu et al. (2014) 1-21., Hajati (2010)
1-28., Mohammed et al. (2018) on days 7-35, they did not change BW. Yu and Chung (2004), reported that the addition
of glucanase + xylanase mixture in the warm season increases BW, protease + amylase addition is reduced; both enzymes
had no effect in the cold season. The findings obtained from the study on the addition of feed form or enzyme, the effect
on FI (0-42.day) was found to be compatible with Ahmed and Abbas (2013), Shabani et al. (2015), Stefanello et al.
(2015); and incompatible with Alam et al. (2003), Hajati et al. (2009) and Ozkan (2009); On FCR, compatible with
Jafarnejad et al. (2010), Torres et al (2013), Stefanello et al (2015), and incompatible with Ozkan (2009) and Zakaria et
al (2010).
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Table 3.2 Effects of dietary Enzymes Supplementation in to mash and pellet diets on The European Production Efficiency
Factor (EPEF) in broilers

1

Treatments The European Production Efficiency Factor
Feed Form Multienzyme (g/t feed) (EPEF) (42 day)

Mash 0 384,0

Mash 125 388,2

Mash 175 434,1

Pellet 0 402,1

Pellet 125 459,6

Pellet 175 470,8

L Each value represents the least square mean from 13 cages per each treatment.

In table 3.2, the effect of different doses of multi enzymes on EPEF in powder or pellet form was investigated. The EPEF
ratio among the groups was the lowest in the group T (384) and the highest in the P2 (470) group. Accordingly, positively
influenced the addition of multi-enzyme and pellet EPEF. This increase in EPEF was attributed to the higher BW of
animals fed the multienzyme supplemented pellet form. Murugan and Ragavan (2017), also known as (BPEF - European
Performance Factor (EPF) / Production Performance Factor (PEF), defined EPEF as an important indicator of
performance in chickens. In research, they reported that climatic conditions have a significant impact on performance and
EPEF. Mohammadi et al. (2013) reported that the addition of Prosopis juliflora seed at around 4 to 6% decreased the
EPEF value in broilers with the dose, and this decrease was mainly attributed to the fact that treatment in the 0-21 day
period increased the rate of ration crude fiber compared to the control group. Al-Nasrawi (2016) reported that the feed
form had an effect on the EPEF value and that the highest EPEF value was crumble, followed by pellet and mash form.
In table 3.3, the effect of different doses of multi enzymes on mash or pellet form was examined on the organ weights of
broiler chickens on day 42. Accordingly, when the groups were compared in terms of organ weights, the differences
between liver, proventriculus, intestine and carcass weights and abdominal fat ratio were not significant (P>0.05). Gizzard
weight was higher than the pellet (1.72 %) in mash form (2.31 %) (P<0.05). Feed form*multienzyme interaction was
found to be significant only for gizzard weight (P<0.05). On the other hand, the effect of the feed form or the addition of
multi enzymes on organ weights was insignificant and the differences between organ weights of the groups were similar
(P>0.05), Abbas (2013) reported that the feed form had no effect on the carcass and organ weights. Lv et al. (2015)
reported that the form and size of the feed had an effect on the gizzard weight and the weight of the gizzard decreased in
pellet form due to the shortening time of the mechanical digestion. As a matter of fact, in our study, it was seen that the
animals fed with pellet form had less gizzard weight than the mash form. On the other hand, Hajati et al. (2009) reported
that the addition of multienzyme did not alter the organ weights. Zakaria et al (2010) reported that organ weights cannot
be affected by the addition of multi enzymes. The literature on the effect of multienzyme on organ weights is similar to
our study.

In table 3.4, it was investigated the effect of multi-enzyme addition to powder or pellet at 21st and 42nd days, in vivo dry
matter digestibility (DPD), organic matter digestibility (OMD), crude protein digestibility (CPD), Ca digestibility (CaD)
and digestibility of P (PD) was investigated. According to the data obtained, multi enzyme addition of mash or pellet
increased P digestibility at 21st and 42nd days and improved AME value (P>0.05). The highest AME and PD values were
found in the P2 group (2929.4 kcal/kg feed and 65.8% respectively) for the 21st day and again the highest AME values
were determined in the P2 (3118.5 kcal/kg feed) with P1 (3112.8 kcal/kg feed) groups for the 42nd day (P<0.05). At the
42nd day of trial, the highest P digestibility values were detected in the P1 (62.8%) and P2 (62.43%) and these differences
were significant (P<0.05).

36



Table 3.3 Effects of dietar

Enzymes Supplementation in to mash and pellet diets on organ weight in broilers

Treatmentst Organs weights (g/100g BW)

Liver | Gizzard | Proventriculus | Intestinal tract | Carcass weight | Abdominal fat pad
T 2.01 | 2.362 0.33 5.25 73.14 0.69
T1 2.03 | 2.342 0.36 5.85 72.29 0.76
T2 1.96 | 2.21% 0.39 5.60 73.70 0.92
P 1.92 | 1.74¢ 0.33 6.32 72.32 0.83
P1 1.91 | 1.89% 0.32 5.29 73.60 0.81
P2 195 | 151°¢ 0.34 5.48 73.95 0.79
SEM? 0.04 | 0.04 0.01 0.12 0.20 0.04
Feed Form
Mash 2.00 | 2.31° 0.35 5.55 73.22 0.77
Pellet 193 | 1.722 0.33 5.71 73.28 0.80
SEM? 0.03 | 0.08 0.01 0.12 0.19 0.03
Multi-enzyme
(g/t feed)
0 195 | 2.10 0.33 5.71 72.83 0.73
125 198 | 2.11 0.34 5.57 73.20 0.79
175 197 | 1.82 0.37 5.62 73.81 0.84
SEM? 0.03 | 0.06 0.06 0.12 0.19 0.03
Main effects P-value
Feed Form NS kX NS NS NS NS
Multi-enzyme NS NS NS NS NS NS
Feed Form*Multi-enzyme | NS fb NS NS NS NS

&¢Means within a column with different superscripts are significantly different at the P-value shown

1Each value represents the least square mean from 10 birds per each treatment.

2SEM=pooled standard error of mean. **P<0.05, NS (Not significant).

T; mash feed (positive control), T1; mash feed+125 g enzyme, T2; mash feed+175 g enzyme, P; pellet feed (positive control), P1;
pellet feed+125 g enzyme, P2; pellet feed+175 g enzyme.

While the feed form did not show effect on nutrient digestibility and AME at 21st day, CDP and PD ratios and AME
values were found to be higher in pellet form at 42nd day (P<0.05). When the groups were examined in terms of multi
enzyme addition, the difference between them was not statistically important (P>0.05) in the 21st day, at 42nd day the
highest AME value has been seen at 175 mg/kg supplemented group (3094.4 kcal/kg feed) and the PD ratio in the 125
mg/kg supplemented group (62.1%). The effect of process groups, feed form and multienzyme addition on DMD, OMD
and CabD ratios was insignificant (P>0.05). Feed form*enzyme interaction was found to be important for AME and P
digestibility (P<0.05).

Namkung and Leeson (1999) found that phytase enzyme increases AME value, but Ravindran et al. (2001) reported that
there was no effect. It was also reported that the mechanism of AME is not fully known but affected by CP digestibility
(Ravindran et al., 2001). Although this situation did not correspond with our study. On the other hand, Johnson et al
(2014) reported that addition of phytase did not change the DMD and CPD ratios, Oliaeli et al. (2016) reported that they
increased the addition of multi enzyme. Accordingly, it is possible to say that the effect of enzymes on nutrient
digestibility and AME value varies according to the addition of feed as a single or a mixture.
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Table 3.4. Effects of dietary Enzymes Supplementation in to mash and pellet diets on nutrient digestibility and AME value in broilers

Measurements
Treatments! Dry Matter (%) Organic matter (%) Crude Protein (%) AME (kcal/kg feed) P (%) Ca (%)

21thd 42mdg 21t d 42m g 21t d 42nd d 21t d 427 g 21thd 42m g 21thd 42n g
T 72.6 715 80.4 84.8 82.2 85.2 2818.5° 2946.9° 59.5° 56.8° 41.3 435
T1 71.8 72.0 81.1 85.4 83.2 85.3 2858.9% 3042.5% 61.4% 60.6%°¢ 44.1 47.1
T2 71.3 72.3 81.0 84.2 83.0 85.2 2884.8% 3063.0% 63.7% 58.7% 41.9 46.2
P 718 71.4 81.4 84.9 83.1 86.4 2855.2° 3050.6% 61.0% 60.730¢ 424 44.0
P1 718 72.1 80.8 84.6 83.4 88.1 2880.5% 3112.8% 63.0% 62.8° 41.7 45.0
P2 71.6 72.0 81.4 83.8 83.3 87.4 2929.42 3118.5° 65.82 62.4% 42.5 45.8
SEM? 0,29 0.27 0.27 0.18 0.41 0.381 8.68 13.50 0.49 0.81 0.47 0.690
Feed Form
Mash 71.9 72.0 80.8 84.8 82.8 85.3° 2856.5 3014.3° 61.6 58.6° 42.5 455
Pellet 717 72.0 81.2 84.4 83.3 87.18 2888.3 3097.92 63.3 62.32 42.2 44.9
SEM? 0.29 0.27 0.28 0.19 0.42 0.47 8.69 13.28 0.54 0.54 0.47 0.45
Multi-enzyme
(g/t feed)
0 72.1 71.4 80.9 84.8 82.7 85.8 2840.5° 2998.8° 60.3° 58.7° 41.9 43.7
125 71.8 72.2 80.9 84.9 83.3 86.4 2869.7% 3073.52 62.2% 62.12 42.9 46.0
175 715 72.4 81.2 83.9 83.2 86.5 2907.18 3094.42 64.7° 60.4% 42.2 45.9
SEM? 0.29 0.27 0.28 0.19 0.42 0.38 8.69 13.28 0.54 0.54 0.47 0.45
Main effects P-value
Feed Form NS NS NS NS NS ** NS wx NS faled NS NS
Multi-enzyme NS NS NS NS NS NS el *x ** ** NS NS
| i NS NS NS NS NS NS = = o = NS NS
Multi-enzyme

aCcMeans within a column with different superscripts are significantly different at the P-value shown

Each value represents the least square mean from 10 birds per each treatment.

2SEM=pooled standard error of mean. **P<0.05, NS (Not significant).

T; mash feed (positive control), T1; mash feed+125 g enzyme, T2; mash feed+175 g enzyme, P; pellet feed (positive control), P1; pellet feed+125 g
enzyme, P2; pellet feed+175 g enzyme.
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Conclusion

As a result, pellet feed interaction with supplementary and increased dose of multienzyme improved the rate of feed
conversion by causing hydrolysis of NOPs in broiler feed. Therefore, the EPEF value increased and thus increased the in-
coop efficiency. On the other hand, the combination of exogenous glucanase and xylanase resulted in NOP hydrolysis in
the diets, leading to increased access to the substrat of endogenous digestive enzymes in the intestines, which led to an
increase in AME and improved P digestibility. The pellet feed form increased the AME value by decreasing the choice
of feeding and the progression of nutrients in the digestive tract. In addition, the pellet feed form reduced the weight of
the gizzard by shortening the mechanical digestion time of the feed particles and increased the gizzard efficiency.
Therefore, it is recommended the addition of multienzyme and pelleting processes in broiler chickens fed with cereal-
weighted for improving growth performance and nutrient digestibility.
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Introduction

Poultry production is an economical and important sector for Turkey as well for the world. In poultry quails are strong,
durable and easy to grow birds with significantly high growth rates (Drowns, 2012). As lots of health issues are taken
into consideration by growers, feed ingredients and new materials are becoming more important every year in terms of
increased world population (Tiirkoglu et al., 2014). Stevia is a sugar substitute plant and known to be a material for low
calory diets and is told that it can be used in human nutrition and animals as well (Yang and Hua, 2014). As there has not
been any research ivestigating the effects of dried Stevia as a feed ingredient this study would be important to show how
this plant effects live weight during the rearing period of Japanese quails. As it is told to be beneficial under some stressful
conditions (Takahashi et al., 2001), Stevia as a feed ingredient was investigated under normal conditions to have any
effect on live weight in the research to obtain data if it can be used in the feed as an ingredient.

Materials and methods

The trial design was applied as random parcels in five replicates of each treatment and in every treatment 10 birds were
used with a total of 40 Japanese quails (coturnix coturnix). The treatment groups were organise as control (C), stevia
(0.1%) as St.1, stevia (0.2%) as St.2 and stevia (0.5%) as St.5. The birds were weighed at 3@ week and at the slaughter
age (6" week) and were recorded individually by a precision scale (Radwag AS220 R2, Poland). Twenty quail cages (5
tiers) were used for the first three weeks (Cimuka CB25-03-5K, Turkey) and laying cages were used for the rest of the
rearing period (Cimuka BYK-03-5K, Turkey) and in every cage two male quails were reared in each cage compartment.
Standard quail starter feed was used for the first two weeks and quail layer feed was used rightafter until the slaughter
age (Kalite Yem San. AS., Turkey). Stevia rebaudiana was dried under 75°C in dry air oven for 3 hours and was packaged
right after in glass containers. Dried stevia was grinded into powder form and were included in the feed as three doses of
0.1% (St.1), 0.2% (St.2) and 0.5% (St.5). These feed were given to the birds during the whole rearing period.

Statistical analyses were made by MINITAB software version 16 (Minitab, USA). The data were analysed for
homogeneity and after this descriptive statistics were taken from the data. Detailed analyses were made using one-way
ANOVA and Tukey’s test was used to determine if the differences between the treatment groups were important. The
results were given as meant+SEM.

Results

From the findings of the research, quails reared under normal conditions with inclusion of Stevia resulted in poorer live
weights in both 3 weeks and 6 weeks. These findings were given in Table 1. As being a sugar replicate and used as human
diet programme additive, Stevia can be told as an appetite concealer ingredient in diets of quails as well for men.

Table 1. Effect of Stevia on Live Weight of Japanese Quails.

Traits Treatment 3rd Week Live Weight (g) Slaughter Weight (g)
Control (C) 101.233+5.73a 183.130 £9.560 a

Live  Weight Stevia (0.1%) 92.733 +3.43 ab 167.490 + 4.890 ab

(LW) Stevia (0.2%) 87.267 +£2.04 ab 166.960 + 6.630 ab
Stevia (0.5%) 77.267 £5.09b 151.090 +5.770 b

P Value 0.009 0.038

 The differences on the same column with different superscript letters are significant (P<0.05).
As seen in Table 1 the inclusion of dietary Stevia makes the birds lighter numerically becoming significant in dose of

%0.5 (P<0.05). Birds eat less and as well get less weight. This result is in line with other research as Stevia reduces
general appetite and food consumption resulting in less body weight in man and some animals (Takahashi et al., 2001).
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Figure 1. The 3" Week Live Weight of Quails Fed With Different Doses of Stevia.
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Figure 2. The 6™ Week Live (Slaughter) Weight of Quails Fed With Different Doses of Stevia.

Conclusion

From the findings of the experiment it can be told that, Stevia should not be used in broiler type quails as it has potential
to conceal appetite and reduce live weights of the birds. However, it can be used in layer type quails and brooding stocks
to achieve higher laying performance of birds and may enhance fertility. In these terms, further investigations should be
made to make clear of their effects.
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Introduction

Reducing production costs in animal husbandry is only possible by using traditional raw materials at optimum level and
finding new alternative raw materials to them, determining their qualifications and using them in animal feeding. For this
purpose; some legume trees, resistant to dry conditions and rich in nutrients, have come to the fore in many regions of the
world in recent years. The fruits of these trees have the potential to produce significant amounts of energy, protein and
other nutrients in each year. In addition to legume fruits, shrubs are an alternative feed source that is widely used in the
world, especially in the feeding of goats and sheep (Aygiin et al., 2018). Evergreen shrubs and young leaves and shoots
become important nutrients especially due to the high crude protein, phosphorus and carotene contents during the hot
summer periods when feed sources are limited (Holechek, 1984). However, there is a lack of data on the chemical
composition of Styrax (Styrax officinalis L.) shrubs at different phenological stages. Hence, this study was aimed to
investigate chemical composition of Storax leaves at different phenological stages.

Materials and methods

Styrax samples were taken from three different points in four different district of Balikesir (Bandirma, Erdek, Gonen and
Manyas) at three different phenological stages (early vegetative, flowering and discernible seed) by hand clipping
between April and June in 2019. Dry matter (DM), crude protein (CP), ash, ether extract (EE) and, crude fibre (CF)
compositions of samples were analysed acording to Weende analysis system. The neutral detergent fibre (NDF), acid
detergent fibre (ADF) and acid detergent lignin (ADL) contents were analysed by using a fibre analyser (Velp FIWES,
Italy) according to the methods reported by Van Soest et al. (1991). In order to determine cellulose (Cell) and
hemicelluloses (Hcell) content of the Styrax leaves, NDF, ADF and ADL values were compared so that the difference
between NDF and ADF was considered for hemicelluloses while ADF and ADL difference was being analysed to identify
cellulose content.

Results
In this study, chemical components of Styrax shrubs at different phenological stages were investigated and results are
presented in Table 1.

Table 1. Chemical components of Styrax (S. officinalis L.) Leaves (%DM)

Phenological Stages District DM, % CP Ash EE CF NDF ADF ADL Hcell Cell
Early vegetative 30,97° 19,792 6,561*° 518 1523 27,82° 20,03° 6,51° 7,79° 13,52°
Flowering 29,19° 13,67° 4,70°  3,40° 17,72 34,842 23,60° 9,682 11,25 13,92°
Discernible seed 39,20° 12,07° 512°  4,05° 20,56  33,96° 26,81 9,262 7,15° 17,552
SEM 0,27 0,10 1,01 0,07 0,11 0,16 0,16 0,18 0,21 0,22
Bandirma 32,26 15,01 5,45 4,22 18,73 32,58 25,25 8,26 7,33° 16,992
Erdek 31,51 16,09 5,23 4,05 18,25 32,22 24,34 8,89 7,88° 15,45%
Gonen 33,82 14,96 534 4,28 17,09 31,34 22,09 8,56 9,25% 13,53°
Manyas 34,89 14,65 5,55 4,29 17,27 32,70 22,24 8,23 10,452 14,01°
SEM 0,91 0,61 1,03 0,16 0,36 0,45 0,42 0,42 0,45 0,49
Early vegetative Bandirma  29,78%  19,76*  7,84% 5422 16,20%  28,15¢ 21,84" 6,924  6,31°f 14,92b¢
Erdek 29,93t 20,192 587° 537 15,96°  28,47¢ 21,61° 6,88° 6,86% 14,73
Gonen 31,72%¢ 19,762 6,42° 5323 14,28f 26,28° 17,90  6,98% 8187 10,92f
Manyas 32,45° 19,472 6,09 459 14,49 28,394 18,769 5,27 9,63¢ 13,49°¢
Flowering Bandirma  27,92° 14,35° 484% 417%  19,00° 3566®  25,67° 7,89%¢ 9,99 17,782
Erdek 27,54° 14,71° 475  2,83f 17,41°  33,56° 23,96% 10,02  9,60° 13,93«
Gonen 31,30« 13,01 4,62° 3,15 17,04%4 34,21 22,25° 10,10®  11,96®  12,15%
Manyas 30,01%¢  12,61°® 459  3,46° 17,44° 35,952 22,52¢  10,69°  13/43* 11,83
Discernible seed Bandirma  39,08° 10,92f 426" 3,08 21,000  33,93° 28,232  9,96% 5,70f 18,272
Erdek 37,08° 13,36° 5139  393® 2138  34,64%¢ 27,45%  976%® 7,18 17,692
Gonen 38,440 12,129 5,14¢ 4,379 19,96° 33,54°¢ 26,11 8,60°¢ 7,42%F 17,512
Manyas 42,212 11,88¢ 6,11  4,81% 19,88° 33,75° 25,45 8,73 8,29%¢ 16,73
SEM 0,53 0,19 1,01 0,13 0,21 0,32 0,32 0,36 0,42 0,43

DM: Dry matter; CP: Crude Protein; CF: Crude Fiber; NDF: Neutral Detergent Fiber; ADF: Acid Detergent Fiber; ADL: Acid
Detergent Lignin;

Hcell: Hemicelluloses; Cell: Cellulose , SEM: Standard Error of Mean

*af Means in a column with different superscripts are significantly different (P<0.05)
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The DM contents of S. officinalis was ranged from 29,12% to 39,20% during the phenological stages. The CP, ash, EE
and CF contents of S. officinalis were ranged from 12,07%-19,79%, 4,70%- 6,51%, 3,40%-5,18%, 15,23%- 20,56% on
DM basis.

Conclusion

The results showed that, S. officinalis was found to highest CP value, and lowest NDF, ADF, ADL, cell contents early
flowering period. It can be said that Styrax shrubs could be grazed until the end of the flowering period considering the
regional differences.
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Introduction

Cottonseed meal is the by-product of oil extraction from cotton seeds. As a protein-rich feed, cottonseed meal is a common
source of protein for ruminants, notably it is used as a partial substitute for soybean meal. Cotton by-products are a
financially viable option for diet formulation due to their relatively chemical composition and low cost. However, the
presence of gossypol limits their use at high proportions, as gossypol can be toxic at high levels (Oliveira et al., 2018).
The cheapest way to eliminate the harmful effects of gossypol on human and animal nutrition is by breeding varieties that
do not contain gossypol in their seeds. Glandless cotton seed obtained by hybridization breeding at Aydin/Nazilli Cotton
Research Institute (1991-2001) was registered in 2002. Nazilli Glandless cotton seed is a productive, superior variety of
technological values. Although there are many studies on the use of cotton seeds and meal in the feeding of various farm
animals, the research on glandless cotton seeds and meal is not at the desired level. In this study, it was aimed to determine
the nutrient contents of the newly developed Nazilli Glandless cotton seed variety, to reveal the chemical compositions,
total phenolic compounds, antioxidant capacity and gossypol levels.

Material and methods

For the use of feed material in nutrient analysis, T.C. Ministry of Agriculture and Forestry Aydin/Nazilli Cotton Research
Institute Directorate produced Glandless Nazilli cotton seed corticated-decorticated grain, cold-pressed corticated-
decorticated cotton seed meal raw materials formed. After weighing, the samples were milled in a mill to pass through a
1 mm sieve and prepared for analysis. Prepared samples were subjected to 3 repetitive chemical analyzes of each sample
in the feed analysis laboratory of the special feed factory. Dry matter (DM), crude protein (CP), crude cellulose (CC), ash
and organic matter (OM) of the samples were analyzed in accordance with AOAC (2000).

Samples were dried in the oven at 70 °C for 48 hours and then 0.2 g of each sample was weighed. Then, 5 ml of HNO3
and 2 ml of H,O, were added to these samples and burned in microwave device (Mars 6) according to wet burning method.
At the end of the combustion, the final volume of the samples was filled to 20 ml with distilled water and the
concentrations of Ni, Cd, Pb and Al (heavy metals) in these samples were determined on ICP-OES device (Kagar and
Inal, 2008). Total phenolic determination Folin-Ciocalteu method was used. The method is based on the fact that the
phenolic compounds dissolved in water and organic solvents form a colored complex with Folin-Ciocalteu in an alkaline
medium. The resulting violet-violet complex gives maximum absorbance at 760 nm (Slinkard and Singleton, 1977). The
results are given in mg seed in mg gallic acid equivalent (mg GAE/g). Each of the cotton seed and cold pressed meal
samples was taken into 200 vials of tared cap glass tubes and 10 mL of methanol/dichloromethane mixture (5:1) was
added. After vortexing and incubation for 30 minutes in an ultrasonic bath, it was extracted in a refrigerator (+4 °C) for
2 days. Antioxidant activity analyzes were performed on the extract. Antioxidant activity analyzes were performed in 3
replicates and the results were calculated by calculating the mean and standard error values of 3 parallel analyzes. Pure
compounds were tested by using the TEAC assay. The TEAC value is based on the ability of the antioxidant to scavenge
the radical cation 2,2°-azinobis(3- ethylbenzothiozoline-6-sulfonate) (ABTS™") measured by spectrophotometric analysis
(Re et al., 1999). The results are given in the form of trolox equivalent antioxidant capacity (TEAC) mmol. Total
antioxidant activity was investigated using Ferric Reducing Antioxidant Power (FRAP) assay according to the method
described by Oyaizu (1986). Free and total gossipol levels of glandless cottonseed were determined
spectrophotometrically by the methods reported by TSE (1988). Differences in nutrient value between corticated and
decorticated glandless cotton seed; and cold-pressed corticated-decorticated samples in terms of characteristics discussed
in the present study were determined by t-test. Nutrient values obtained according to chemical analysis method of each
feed analyzed in the study were matched. For this purpose, SPSS 17 package program was used (SPSS 2010).
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Fig 1. a: Glandless cotton seed, b: Decorticated glandless cotton seed, c: Ground glandless cotton seed, d: Ground
decorticated glandless cotton seed, e: glandless cotton seed meal, f: decorticated glandless cotton seed meal.
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Results

Table 1. Nutrient composition of Glandless Cotton Seed and CSM (as based DM; Mean+SEM)

Glandless Cotton Seed Glandless Cotton Seed Meal
Nutrients Corticated Decorticated Corticated Decorticated
oM 05.87+0.04 2 95.25+0.01° 95.35+0.04 94.98+0.03
CP 26.73+0.43 P 40.05+0.22 2 33.24+0.04 B 42.09+0.02 A
CcC 17.65+0.91 2 2.28+0.19 P 13.94+0.21 2 7.78+0.39 °
Ash 4.13+0.02° 4.75+0.03 ® 4.65£0.01° 5.02+0.01 ®

Means within a row followed by different superscripts differ significantly (* &: P<0.01; #*: P<0.05).

Table 2. Minerals composition of corticated—decorticated Glandless Cotton seed and CSM (as based DM; Mean+SEM)

Glandless Cotton Seed Glandless Cotton Seed Meal
Minerals Corticated Decorticated Corticated Decorticated
Ni, mg/kg 2.38+0.05 3.05+0.16 3.48+0.21 3.79+0.21
Cd, mg/kg 0.02+0.00 0.02+0.00 0.03£0.00 0.03£0.00
Pb, mg/kg 0.13£0.06 0.13£0.07 1.07+0.11 1.33+0.07
Al, mg/kg 4.2+0.00 2 1.6+£0.73° 12.7+1.05 14.8+2.15

Means within a row followed by different superscripts differ significantly 2 °: P<0.05).

Table 3. Free and total gossipol levels of glandless cotton seed used in the study (mg/kg)

Glandless Cotton Seed
Gossypol Corticated Decorticated
Free gossypol 294+15B 52142 A
Total gossypol 44044 B 70620 A

Means within a row followed by different superscripts differ significantly (* B: P<0.01).

Table 4. Total phenolic compounds and antioxidant activity

Glandless Cotton Seed Glandless Cotton Seed Meal
Test Corticated Decorticated Corticated Decorticated
Fenolic compounds (mg GAE/g) 7.87+0.05 A 2.18+0.02 B 5.86+0.02 A 1.91+0.01 8
TEAC (umol TE/g) 716.7+0.63 A 566.7+0.63 B 647.2+0.91 "~ | 587.9+0.97 B
FRAP (umol TE/g) 66.07+0.28 A 49.79+0.30 B 52.23+0.50 A 47.27+0.22 B

Means within a row followed by different superscripts differ significantly (* B: P<0.01).

Non-essential heavy metals (Cd, Pb, Ni and Al) were found to be well below the levels that would not threaten plant seed
and animal health. Cotton seed has very low activity in preventing free radical formation by reducing Fe®* ions to Fe?*.
This was determined by comparison with BHA (5633.8+131.5 pumol TE/g) and BHT (4734.5+£95.6 umol TE/g) standard.

Conclusion

Nazilli glandless cotton seed contains relatively low levels of gossypol and high levels of crude protein and is relatively
higher in nutritional properties. It can be said that the antioxidant activity of phenolic compounds, which are found in
Nazilli glandless cotton seed and cotton seed meal, may contribute to animal health and production efficiency. Further
research is needed to improve the feed value of glandless cottonseed and cottonseed meal or to determine performance

and product quality in livestock.
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Introduction

Cottonseed and cottonseed meal is often cited as one of the protein sources for its relatively high protein content, low cost
per unit of protein and high availability throughout the world. The application of cotton seed or meal as a substitute for
soybean meal been assessed in many poultry species (Diaw et al., 2011). Glandless cotton seed obtained by hybridization
breeding at Aydin/Nazilli Cotton Research Institute (1991-2001) was registered in 2002. Nazilli Glandless cotton seed is
a productive, superior variety of technological values. Although there are many studies on the use of cotton seeds and
meal in the feeding of various farm animals, the research on glandless cotton seeds and meal is not at the desired level.
Energy value of poultry diets constitutes a major part of their nutritional properties and their cost. Dietary energy value
is expressed as metabolisable energy (ME), which is preferred to digestible energy (DE) because, in birds, faeces and
urinary losses are voided together through cloaca. In most cases, ME is expressed as apparent metabolisable energy
(AME) corrected to zero nitrogen retention (AMEn) (Carré et al., 2014). There is lack of information describing the
AMEnN and nitrogen digestibility values of mentioned glandless cottonseed (GCS, variety Nazilli). In this study, it was
aimed to determine the energy value and digestibility of glandless cotton seed in adult cockerels.

Material and methods

For the use of feed material in digestibility analysis, T.C. Ministry of Agriculture and Forestry Aydin / Nazilli Cotton
Research Institute Directorate produced Glandless Nazilli cotton seed corticated formed. Sixteen adult cockerels (Isa
Brown) were randomly assigned to each experimental diet. Animals were housed in individual metabolic cages with wire
floors, and kept in an environmentally controlled room. Feed ingredients were ground, mixed with basal diets and given
in mash form to birds (Table 1). The experimental diet was corn (82%)-GCS (15%) based diet. The AME of the
experimental diets was measured using the European Reference Method with ad libitum feeding and total excreta
collection (Bourdillon et al., 1990). Breeding illumination was 16 hours of light followed by 8 hours of darkness.

Table 1. The composition of diets, %

Ingredients R1 R2

Corn 97.00 82.00
Glandless cottonseed - 15.00
DCP 1.50 1.50
Calcium carbonate 0.70 0.70
Sel 0.30 0.30
Vitamin + Oligoelements 0.50 0.50

* Each kg of vitamin—mineral premix contained: vitamin A, 3.000.000 IU; vitamin Dz, 860.000 1U; vitamin E, 20.000 mg; vitamin
Ks, 1.000 mg; vitamin B1, 1.000 mg; vitamin Bz, 1.600 mg; vitamin Bz, 20.000 mg; vitamin Bs, 5.000 mg; vitamin Be, 1.400 mg;
vitamin Biz, 4 mg; biotin, 60 mg; folic acid, 600 mg; choline, 110.000 mg; Cu, 4.005 mg; Fe, 11.639 mg; Mn, 16.166 mg; Se, 40 mg;
Zn, 18.020 mg; Co, 120 mg; I, 400 mg and antioxydant, 10.000 mg.

Energy and nitrogen values are determined by the technique of digestive balance (Fig. 1), with total collection of excreta
from cockerels grow older than 12 months. For this, the birds housed in individual cages in digestive balance and
accustomed to the experimental diet for 3 days and then were fasted (24 hours for 16 hours for cocks). They are then fed
for two days then again fasted. Collection of excreta held every day during the last 72 hours of assessment. Feed and
excreta were then lyophilized, and analyzed for the digestibility and nitrogen fraction energy. For the latter, the estimation
of the non-protein nitrogen digested is calculated as the difference between the total nitrogen excreted and estimated by
the determination of uric acid urinary nitrogen. Homogenized and dried feed and excreta samples were then subjected to
chemical analysis with standard method of AOAC (2000) for the determination of nutrient (dry matter, crude protein,
crude fat and ash). The gross energy (GE) of feed and excreta was determined in an IKA C2000 Basic bomb calorimeter
(Dynamic 25°).

ME measured in vivo by the digestive balance method. The proteins contain 16% nitrogen and each gram of nitrogen in
the form of uric acid provides 8.22 Kcal (Hill and Handerson, 1958). Hence the formula for calculating the AMEN. The
calculation of the AME is based on the individual measurement of the amount ingested and gross energy of excreta and
feed. The AME and AMEn values were calculated using the following formula with appropriate corrections made for
differences in DM content:

(1) AME (Kcal/kg) = (Qa * EBa-Qe * Ebe)/Qa

(2) AMEn (Kcal / Kg) = AME — (AN *8220)/Qa

With Qa = quantity of feed ingested (kg DM)

Qe = quantity of lyophilized excreta (kg DM)
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EBa = gross energy of the feed (Kcal / kg DM)

EBe = gross energy of excreta (Kcal / kg DM)

AN (kg) = N ingested - N excreted = (Qa * N dry feed) - (Qe * N freeze-dried excreta)

N = Nitrogen content expressed as a percentage

8220 (cal) = Heat of uric acid combustion from the oxidation of 1 g of nitrogen contained in body proteins (Larbier and
Leclercq, 1992).

The uric nitrogen in the faeces is determined spectrophotometrically by the method of Marquardt (1983), the principle
being that the UV absorbance of a chicken excreta extract in perchloric acid is due to the Uric acid.

The digestibility of apparent nitrogen based on uric acid was calculated as follows: The excreta samples of birds fed basal
and test diets were analyzed for uric acid content. The protein content of excreta samples was corrected based on uric acid
as: (% nitrogen of excreta sample-% nitrogen of uric acid in excreta sample)x6.25. With these corrected data, digestibility
of protein based on uric acid was calculated by the procedure of Ten Doeschate et al. (1993).

Statistical analysis was performed by the General Linear Model procedure for a complete randomized design (SPSS 13.0).
Data was analyzed using one-way ANOVA, and differences among means were investigated using Duncan’s multiple
range tests using SPSS software.

Day 1 ) Day 4
Adaptation ‘ Digestive balance |

Collecte excreta

Dry matter consumptio

B reeding ad-libitum I T

] Fasting Weighing Animal Weighing Animal
Fig.1: Scheme of the digestive balance
Results

The chemical composition of GCS, corn and diets, expressed on a dry matter basis, is presented in Table 2. GCS contained
94.42 % DM, 35.57 % crude protein and 5291 kcal per kg gross energy.

Table 2. The composition of some nutrients of diets and feeds (DM, %)

Nutrients GCS Corn R1 (Corn) R2 (GCS+Corn)
Gross Energy, kcal/kg 5604 4424 3783 4046

Dry matter 94.42 88.96 87.66 88.75

Crude protein 37.67 8.24 7.42 12.04

Crude fat 26.14

Crude ash 5.30

Table 3 presents AMEn (basis on DM and feed) and the in vivo digestibility of protein in diets. It can be seen from the
table that AMEn and nitrogen digestibility of GCS was the highest (P<0.05) than that of basal diet.

Table 3. Experimental diets energy value and nitrogen digestibility coefficient in Isabrown Cockerels

Parameters R1 (Basal) R2 (GCS+Corn) SEM P-value
AMER, kcal/kg DM 3120° 31994 8.905 wx
AME, kcal/kg as feed 3559° 36052 8.699 **
Apparent N digestibility, % 74.28" 76.49°2 0.479 *

#dMeans with different superscripts within the same row differ significantly (*P<0.05; **P < 0.01)

ME values in corn and GCS were as 3216 and 3746 kcal/kg (basis on DM), respectively, and GCS digestibility of
apparent nitrogen in adult cockerel was %78.41+1.58.

Conclusion

In this study, the digestibility of nitrogen, AMEn levels of glandless cotton seed were determined. The findings obtained
in the research may contribute to the missing information. According to the findings of the research, it was shown that
Nazilli glandless cotton seed variety can be used up to 15% easily in cockerels’ rations. Further research is needed to
improve the feed value of glandless cottonseed and cottonseed meal or to determine performance and product quality in

50



livestock.
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Ozet

Ticari kanath iiretiminde yemden yararlanma, besin maddelerinin sindirilebilirligi, yem maliyeti, tiiketici talepleri,
emisyonlar ve siirdiiriilebilirlik olduk¢a dnemlidir. Bundan dolay1, konvansiyonel ve alternatif ticari kanatli tiretiminde
tibbi-aromatik bitkiler, baharatlar ve friinleri (esansiyel yaglar ve Oziitleri)ne ilgi giderek artmaktadir. Bunlar
biinyelerindeki antioksidan, antiinflamatuar, antimikrobiyal, bagisiklig1 destekleme ve sindirim arttiric1 6zellikli bioaktif
bilesenlere sahip maddelerdir. Bu katki maddeleri ayrica antibiyotik ihtiyacin1 ve ¢esitli emisyonlar1 azaltici 6zellik
tastyabilmektedir. Bazi tibbi-aromatik bitkiler ve baharatlarin ticari kanatlilarda kullanim1 {izerinde ¢ok sayida arastirma
yapilmistir. Bununla birlikte {izerinde az sayida ¢aligma yapilan tibbi-aromatik bitkiler de bulunmaktadir. Artemisia
cinsinin Kuzey Yarim Kiire’de yayilis gdsteren 250 ve Tiirkiye'de 22 tiirii bilinmektedir. Hos kokulu ugucu yaginda farkl
etkili maddeler ve besin maddeleri bulunan artemisia tiirlerinin literatiirde kanatl hayvanlardaki en dikkat ¢ekici etkileri
antioksidant, antimikrobiyal ve bagisiklik sistemini destekleyici ozellikleridir. Baz1 artemisia tiirlerinin kanatlilarda
koksidiostat 6zelliklerinin yiiksek ¢ikmasi, oldukea iimit verici sonug olarak degerlendirilmistir. Bu derlemede belli basl
artemisia tiirlerinin 6zellikleri, kanatli yemlerinde kullaniminin sonuglari ve alternatif dogal bir yem katki maddesi olarak
kullanim olanaklar1 {izerinde durulmustur.

Anahtar kelimeler: Artemisia, kanatli, antimikrobiyal, antioksidan

Abstract

Opportunities for the Use of Some Artemisia Species in Poultry Nutrition

Feed conversion, nutrient digestibility, feed costs, consumer demands, emissions and sustainability are all important
factors in commercial poultry farming, and accordingly the popularity of medicinal and aromatic plants, spices and their
products (essential oils and their extracts) are increasing in both conventional and alternative commercial poultry farming.
These substances have bioactive components with antioxidant, anti-inflammatory, antimicrobial and immunity and
digestion enhancing properties, and can also reduce the need for antibiotics, as well as the levels of various emissions.
There have been several studies into the use of medicinal and aromatic plants and spices in commercial poultry farming,
although some medicinal and aromatic plants have been studied less. The artemisia (A.) genus has 250 and 22 species in
the Northern Hemisphere and in Turkey, respectively. The most remarkable effects of artemisia species which contain
different active substances and nutrients in their volatile fats and give off a pleasant aroma, are their antioxidant,
antimicrobial and immunity enhancing properties. Some species of artemisia have high coccidiostatic properties in
poultry, which was considered to be a very promising result. In this review, properties of certain artemisia species, the
consequences of their use in poultry diets and opportunities for their use as an alternative natural feed additive are
investigated.

Key words: Artemisia, poultry, antimicrobial, antioxidant

Giris

Konvansiyonel iiretim hayvanlarda gevreye duyarliligin ve stresin artmasina yol agarak iiretim asamasi ve sonrasinda
istenmeyen bazi durumlart ortaya c¢ikarmaktadir. Stresin artmasi sonucu olusan oksidasyon, hiicre biitiinliigi ve
performanst olumsuz etkilemektedir (Mirfendereski ve Jahanian, 2015). Konvansiyonel iiretim kosullarinda stresin
olumsuz etkilerini hafifletmek igin kiimesteki fiziki yapit ve ekipmani iyilestirmenin yani sira hayvan besleme
uygulamalari da 6nemlidir (Kahkoénen vd., 1999). Sentetik yem katki maddeleri dikkatli kullanilmadiklarinda hayvanlarda
ve bu hayvanlarmn tiriinlerini tiiketen insanlarda saglik sorunlarina neden olabileceginden (Erkek vd., 1996; Polat vd.,
1999) dolay1 rasyonlarda dogal alternatif katki maddelerine ilgi artmistir (Cherian vd., 2013). Bu maddeler genellikle
tibbi ve aromatik bitkiler ile bunlarin 6ziitlerini icermektedir (Erhan, 2015).

Kekik, biberiye, tar¢in, nane, ¢orekotu, deniz yosunlari, sarimsak gibi tibbi ve aromatik bitkiler {izerinde ¢ok sayida
arastirma yapilmistir. Bununla birlikte artemisia tiirlerinin kanatli hayvanlardaki etkilerinin arastirildigi yeterli sayida
calisma bulunmamaktadir. Bu derlemede kanatli hayvanlarin rasyonlarinda kullanimina rastlanan artemisia tiirlerinin
temel ozellikleri ve dogal yem katki maddesi olarak kullanim olanaklari lizerinde durulmustur.

Bazi Artemsia Tiirlerinin Temel Ozellikleri

Asteraceae familyasi, artemisia (A) cinsine ait olan tarhunun Kuzey Yarim Kiire’de 250, Tiirkiye'de 22 tiirii
bulunmaktadir. Ulkemizde de bulunan A. dracunculus tiiriinde (tarhun, kurutulmus tim bitki) %24 protein, %45
karbonhidrat, %7 yag, %7 lif (Attokaran, 2017), ucucu yag (%0.4-0.8), ac1 madde ve tanen igermektedir (Giiner vd.,
2000). Tarhunun yaprakli dallar1 iyot, mineral tuzlar, A ve C vitamini yoniinden zengindir (Tiirkozii vd., 2014; Cil ve
Kara, 2015).Tarhunun aktif sekonder metabolitlerinin esans yaglar, kumarinler, flavonoidler ve fenolkarbonik asitler
oldugu ve tarhunun potansiyel anti-enflamatuar, hepatoprotektif ve antihiperglisemik etkilerine vurgu yapilmistir
(Obolskiy vd., 2011). Tarhunun bagirsak paraziti ve bakteriyel enfeksiyonlarin tedavisinde kullanilan antibakteriyel
Ozellikli maddeler icerdigi kanitlanmistir (Al-Attar, 2006).

52



Kurutulmus A. annua yapraklarinda 4271 kcal/kg briit enerji, %27.8 ham protein, %4.7 ham yag, 83.5 ng/g a- tokoferol,
27.5 ng/g y-tokoferol, 4918 ng/g fenolik madde ve toplam 111.0 pg/g E vitamini ve 452.8 mM TE/g toplam antioksidan
aktiviteye sahip oldugu rapor edilmistir (Cherian vd., 2013). Arastirmacilar A. annua yapraginin n-3, n-6 esansiyel yag
asitleri ve toplam esansiyel yag asidi (%53.95) konsantrasyonu bakimindan zengin; makro mineral igerik siralamasinin
da potasyum, kalsiyum, magnezyum, kiikiirt ve fosfor oldugunu saptamislardir. Yiiksek protein, enerji, esansiyel yag
asitleri, amino asitleri, fenolik bilesikler, vitamin igerigi, esans yaglari ve yiiksek antioksidan potansiyeli ile A. annua
bitkisinin kanatli diyetlerinin formiile edilmesinde kullanilabilecek 6nemli bir yem katki maddesi olabilecegi ifade
edilmistir (Brisibe vd., 2009; Cherian vd., 2013). Kanatlilarda koksidiyoza karsi miicadelede A. annua yapraklari ve izole
edilen aktif bilegiklerinin etkili oldugu rapor edilmistir (Allen vd., 1997; Allen ve Fetterer, 2002). A. sieberi yaginin ana
bilesenleri kafur (% 44), 1,8-cineole (% 19), terpinen-4-ol (% 2,5) ve a-terpineol (% 2)’dur (Weyerstahl vd.,1993).
Anadolu'nun genis bolgelerinde dogal olarak yetismekte olan A. absinthium (pelin otu, ac1 pelin, ak pelin ve biiyiik pelin)
antipiretik, antiseptik, antihelmintik, tonik ve diiiretik olarak kullanilmaktadir (Baytop, 1999). A. absinthium'un kimyasal
bilesiminde terpenler, caryophellene, sabinil asetat ve krizantenil asetat (Kostadinovic vd., 2012), A. sieberi ekstraktinda
santonin, sesquiterpen laktonlar ve bisiklik monoterpen glikozitler, dvanone ve ilgili bilesikler, siklik sesquiterpenler
saptanmuistir (Mahboubi, 2014). ilk kez A. annua'dan izole edilen (Mahboubi, 2014) artemisinin, sesqueterpen lakton
endoperoksit olarak tanimlanan ikincil dogal bir metabolit olup (Kostadinovic vd., 2012) A. sieberi ekstraktinin
artemisinin igeriginin, yaz ve sonbaharda sirasiyla % 0.2 ve% 0.14 (Arab vd., 2006; Mahboubi, 2014) oldugu
bildirilmektedir.

Artemisinin, anethole ve estragole tarhun tiirlerinden izole edilen 6nemli antimikrobiyallerdir. Bir¢ok artemisia tiiriiniin
ekstraktindaki artemisinin bazl bilesiklerin anti-parazitik etkileri (Arab vd., 2006; 2012) ve yiiksek antioksidan kapasitesi
nedeniyle 6nemli tibbi faydalarinin oldugu bildirilmistir (Ferreira, 2009). Anethole ve Estragole tarhunda bulunan en
onemli bilesikler (Kordali vd., 2005a; Soltan vd., 2008; Hosseinzadeh ve Farhoomand, 2014) olup; bakteri, maya ve
mantarlara karg1 giiglii antimikrobiyal 6zelliklere sahiptir (Minakshi vd., 2002). S6z konusu maddeler Salmonella
enterica'ya karsi hem bakteriyostatik hem de bakterisit etkiye sahiptir (Kubo ve Fujita, 2001). Bununla birlikte artemisia
tiirleri arasinda antimikrobiyal ve antioksidan potansiyelleri bakimindan farkliliklar oldugu belirtilmektedir (Kordali vd.,
2005a, 2005b).

Kanath Rasyonlarinda Artemisia Tiirlerinin Kullanimi

Brisibe vd. (2008), etlik pili¢ ve yumurta tavugu rasyonlarina %20'ye kadar kurutulmug A. annua yaprag ilavesinin
herhangi bir yan etkisi olmadan ilave edilebilecegini, yem tiiketimi, canli agirlik artisi, yumurtlama performansinda
iyilesme ve yumurta sarisinin renginde yogunlugun artmasi seklinde giiclii fizyolojik etkilerinin oldugunu belirtmislerdir.
Ayrica A. annua yapraklarinda ¢ok cesitli fitokimyasallarin bulunmasi nedeniyle insan ve hayvanlarda dogal bir parazit
kontroldrii olarak rol oynayabilecegi vurgulanmustir.

Khalaji vd. (2011), diete %1 A. sieberi ilavesinin etlik piliglerin canli agirlik ile yemden yararlanmalarini ve plazma lipit
profilini etkilemedigini, ancak sadece 21. giinliikk yasa kadar olan yem tiiketimini diistirdiigiinii (P<0.01) belirtmislerdir.
A. sieberi ilavesinin digkidaki koliform ve E coli popiilasyonunu azalttigi (sirasiyla P<0.01 ve P<0.05) belirlenmistir.
Ayrica A. sieberi’nin, monositleri onemli 6l¢glide artirdigi (P<0.05), ancak gastrointestinal pH, antikor yanit1 ve karkasin
farkli bolimlerinin uzunlugu ve goreceli agirligr tizerinde etkili olmadigi ve diete %1 A. sieberi yapragi ilavesinin etlik
pili¢ sagligini ve performansini iyilestirdigi bildirilmistir.

Oral yolla iki Eimeria ttriiniin (Eimeria acervulina and Eimeria Maxima) enfekte edildigi free range sistemde yetistirilen
iki etlik pili¢ genotipinin (White Bresse L40 ve Kosmos 8 Ross) rasyonlarina ilave edilen kurutulmus A. annua L.
yapraklarinin koksidiyozu 6nleyici etkisinin arastirildigi ¢alismada (de Almeida vd., 2012), canl agirlik artis1, genotip,
cinsiyet ve A. annua ilave guruplarinin arasinda ii¢ yonlii bir etkilesim oldugu, Kosmos 8 Ross disileri Artemisia
tedavisine olumlu yanit verirken, erkeklerin olumsuz yanit verdigi ve White Bresse L40 genotipinin cinsiyetleri arasinda
kiigiik farklhiliklar bulundugu tespit edildi. Ayrica her iki genotipten gelen piliglerin Eimeria acervulina ve Eimeria
maxima'nin neden oldugu koksidiyoz enfeksiyonu ile iyi basa ¢iktig1 ve kurutulmus A. annua yapraklari ile desteklenen
pili¢lerde salgilanan oosit sayisinin azaldigi (P<0.05) bildirilmistir. Arastirmacilar kurutulmus A. annua yapraklarm bir
botanik koksidiyostat olarak diete ilave edilmesinin free range sistemde yetistirilen pili¢lerde oosit sayisini 6nemli 6lgiide
azaltmasi nedeniyle 4. Annua nin kanath endiistrisinde ticari kayiplara yol acan koksidiyozu 6nleme stratejisinin bir
parcasi olabilecegini rapor etmislerdir.

Kostadinovic vd. (2012), Eimeria tenella ile enfekte edilen etlik pili¢ rasyonlarina 3 mg/kg/giin dozunda A.absinthium
ekstrakt1 ilavesinin koksidial enfeksiyon siddeti, oosit ¢ikig sayisi ve kanli ishalde azalma oldugunu bildirerek
A.absinthium’un antikoksidial aktivite gosterdigini ve koksidiyoza karsi potansiyel bir koruyucu madde kaynagi
olabilecegini rapor etmislerdir.

Cherian vd. (2013) etlik pili¢ dietlerine %2 ve 4 oraninda dgiitiilmiis A. annua yaprag: ilavesinin deneme sonu canli
agirhk, giinliik agirhik artisi, yem tiiketimi, karkas agirligi, yemden yararlanma orani; karaciger, abdominal, gégiis ve but
kas1 yag igerigi; karaciger, dalak ve kalp agirhigmi etkilemedigini; ancak lipit oksidasyon firiinlerinin (TBARS) A.
absinthium ilaveli diyetlerle beslenen piliglerin but ve gogiis kaslarinda daha diisiik (P<0.001) oldugunu bildirmislerdir.
Ayrica diete A.absinthium ilavesi kalin bagirsak+rektum igerigi ve kor bagirsak pH degerlerinde 6nemli degisikliklere
yol agmis olup, %2 A.absinthium ilaveli dietle beslenen piliglerde ileal igerik pH"1 ve %4 ile beslenen pili¢lerde kor
bagirsak iceriginin pH'1 en diisiik (P<0.01) olarak tespit edilmistir. Arastirmacilar 4.absinthium’un kanath diyetlerine
eklenebilecek antioksidan potansiyeli olan dogal bir fitojenik yem katki maddesi olabilecegine dikkat ¢ekmislerdir.

53



Gholamrezaie Sani vd. (2013) etlik pili¢ dietlerine A. annua’nm 2000 ve 4000 ppm metanolik ekstraktinin ve %0.5, 1 ve
1.5 oraninda yaprak tozu ilavesinin agirlik kazancini artirip yem tiiketimini diisiirerek yemden yararlanmayi iyilestirdigini
tespit etmislerdir (P<0.05). Intradermal olarak 16. giinde enjekte edilen fitohemaglutinin-P'ye verilen cilt tepkisi,
enjeksiyondan 24 ve 48 saat sonra 6lgiildiigiinde A. annua ekstrakt ve yaprak tozu ilavesinin hiicresel bagigiklig1 arttirdigi
belirtilmektedir (P<0.05). Ayrica tarhun ilavesinin, toplam SRBC (sheep red blood cell), IgG titresi, thymus ve bursa
fabricius agirliklarini artirdigi bildirilerek (P <0.05), pili¢lerin hiicresel ve humoral bagisiklik performansini artirdigi
rapor edilmistir.

Diete %1.5 A. annua ilavesinin lasaloside gore antikoksidial etkisini karsilagtirmak i¢in Eimeria tenella ile enfekte edilen
etlik piliglerle yiiriitiilen ¢alismada (Dragan vd., 2014) lasalosid grubundan ii¢ (3/20), tarhun grubundan alt1 (6/20) ve
pozitif kontrol grubundan 19 pilicte (19/20) enfeksiyon goriiliirken tarhun grubundan sadece iki tavukta, pozitif kontrol
grubundan 17 tavukta kanli ishal goriildiigii ve bunlarin 7 tanesinin 61digii tespit edildigi belirtilmistir. A. annua ilaveli
grubun diski oositleri (%95.6; P<0.05) ve lezyon skoru (%56.3; P<0.01) pozitif kontrole gore daha diisiik, negatif kontrol
grubundan sonra en yiiksek canli agirlik artis1 (68.2 g/giin) ve tiim deney gruplari arasinda en iyi yemden yararlanma
oran1 (1.85) kaydedilmistir. Arastirmacilar enfeksiyon sonrasi giinliik diyetin %1.5'inde A. annua yaprak tozunun,
lasalosid gibi sentetik koksidiyostatlar i¢in degerli bir alternatif olabilecegini bildirmislerdir.

Deneysel broyler koksidiyozunda yeme A. sieberi graniile 6ziitii (GEAS) ilavesinin monensine gore antikokidial etkisini
karsilastirmak i¢in, oral yolla enfekte edilmig dort Eimeria tiiriinii alan piliglerde; yem tiiketimi, canli agirlik, agirlik
kazanci ve yemden yararlanmay iyilestirdigi ve oosit sayisini azalttigi goriilmiistiir (Kheirabadi vd., 2014). Arastirmacilar
A. sieberi graniile 6ziitii (GEAS) ilavesinin, polieter iyonofor bilesigi olan monensin ile karsilastirilabilir 6l¢lide biiyiime
performansi parametrelerini gelistirip, oosit sayisini azalttigini; kanatl hayvan endiistrisinin en dnemli paraziter hastaligi
olan koksidiyozda geleneksel antikokoksidial etkenlere karsi artan diren¢ nedeniyle, yeni antikokoksidiyal bilesikler
bulunmasinda Artemisia tiirlerinin {imit vaat edici oldugunu bildirmislerdir.

Hosseinzadeh ve Farhoomand (2014), etlik pili¢ dietlerine %0.125, 0.25 ve 0.5 diizeyinde kurutulmus A. dracunculus
yapragi ilavesinin kalp, karaciger, dalak, bursa fabricus, karkas, ve abdominal yag agirliklari; plazma glikoz, kolesterol,
trigliserid, VLDL, LDL ve HDL parametrelerini iizerine etkili olmadigin1 tespit etmislerdir. Hosseinzadeh vd. (2014),
etlik pili¢ dietlerine %0.125, 0.25 ve 0.5 diizeyinde kurutulmus A. dracunculus yaprag ilavesinin yem tiiketimi ve karkas
ozelliklerini etkilemedigini, ancak agirlik kazanci, yemden yararlanma orani, 6liim orani ve iiretim etkinlik indeksinin
diete %0.5 tarhun ilavesinde olumsuz etkilendigini tespit ederek A. dracunculus seviyesinin rasyonda % 0.5'ten daha
diisiik tutulmasi gerektigini 6nermislerdir. Hosseinzadeh and Moghaddam (2014), etlik pili¢ dietlerine %0.125, 0.25 ve
0.5 diizeyinde kurutulmus A. Dracunculus yaprag: ilavesinin taslik, Bursa fabricus, mide ve pankreas agirhgi ve
duodenum, jejunum, ileum, kor bagirsak, rektum ve biitiin bagirsak agirligi ve s6z konusu bagirsak boliimlerinin uzunlugu
tizerine etkisi olmadigini (P<0.05) bildirmislerdir. Gharetappe vd. (2015), etlik pili¢ dietine %0.4 A. dracunculus yapragi
ilavesinin canli agirlik, agirlik artigi, yem tiikketimi ve yemden yararlanma, besin sindirilebilirligi, Newcastle hastaligina
kars1 antikor titresi ve kesim ozellikleri iizerine etkili olmadigini rapor etmislerdir.

Kostadinovic vd. (2015), etlik pili¢ dietlerine 0, 100, 150 ve 200 g/kg dozlarinda A. absinthium ilavesinin tiim guruplarda
viicut agirh@ini artirtp yemden yararlanma oranin iyilestirdigini (P <0.05) tespit etmislerdir. Diete 200 g/kg A. absinthium
ilavesinin kontrol grubuna kiyasla plazmada malondialdehitin (MDA) konsantrasyonunu 6nemli dlgiide azalttigi,
Glutatyon peroksidazin (GSHPx) aktivitesini ise artirdigi gézlenmistir. Diete 100 ve 150 g/kg A. absinthium ilavesinin
lipit peroksidasyonu, plazma ve karacigerdeki antioksidatif koruma enzim aktivitesi iizerinde higbir etkisi olmamustir.
Diete A. absinthium ilavesi gogiis eti verimini artirmigtir. Protein igerigi biraz daha yiiksek, yag icerigi daha disiik
olmasina ragmen beyaz etin besleyici kalitesi tizerine A. absinthium 'un etkisi olmamistir. Arastirmacilar 4. absinthium’un
diyete dahil edilmesinin pili¢lerin performansini iyilestirdigi ve antioksidan durumunu destekledigini; piligler i¢in dogal
bir yem katki maddesi olarak kullanilabilecegini rapor etmislerdir.

Japon bildircini diyetlerine % 0.5, 1, 1.5 ve 2 diizeyinde tarhun ekstrakti ilavesinin (Angas vd., 2015), 1-42 yem tiiketimi
ve yemden yararlanma orant, kan sekeri, kan kolesterolii ve kan trigliserit miktarina etkisi olmadig1, ancak agirlik artigini
olumsuz etkiledigi tespit edilmistir. Diete % 0.5 tarhun ekstrakt ilavesi en yiiksek karkas ve gogiis agirligina yol agmis
ancak karaciger, kalp ve uyluk agirhiginda gruplar arasinda anlamli bir fark gézlenmedigi bildirilmistir.

70% ¢am ignesi ve 30% A. annua karisimindan elde edilen ekstraktin (CHM) yumurtaci tavuk diyetlerine %0.5 ve 1.0
seviyelerinde ilave edildigi ¢alismada (Li vd., 2016), yumurta agirligi, mortalite, yumurta kabuk kalinligi, albiimin
yiksekligi, Haugh birimi, yumurta kabugu kirilma mukavemeti ve yumurta sekli indeksi CHM’den etkilenmemistir.
Diyete CHM ilavesinin yumurta verimini iyilestirdigi (P<0.05) ve en diisiik yemden yararlanma oraninin %1.0 CHM
dozunda gozlendigi bildirilmistir. CHM ilavesinin kirik c¢atlak yumurta oranini, yumurta saris1 kolesteroliinii, serum
kolesterol, trigliserit, diisiik yogunluklu lipoprotein kolesterolii (LDL-C) ve alanin aminotransferazi (ALT) diizeylerini
diistirdiigli ve serum yiiksek yogunluklu lipoprotein kolesteroliin (HDL-C) seviyelerini artirdigi ve CHM ile beslenen
tavuklarda serum total protein, serum albumin, serum glukoz ve aspartat amino transferaz (AST) degerlerinde bir fark
gozlenmedigi tespit edilmistir. Arastirmacilar diyete CHM ilavesinin yumurtact tavuklarda, yumurta {iretimi ve yumurta
kalitesini artirip ve serum kolesterol konsantrasyonlarini diisiirdiigiinii ve yumurtaci tavuk diyetlerinde %1.0 CHM
ilavesinin sagliga duyarh tiiketiciler i¢in diisiik kolesterol ve yiiksek yumurta sarisi fosfolipit i¢erigi olan yumurtalar
iretmek icin uygun bir yontem olabilecegini rapor etmislerdir.

Yildirim ve Tung (2018), etlik pili¢ dietlerine %0.1, 0.2 ve 0.5 diizeyinde kurutulmug A. dracunculus ilavesinin kanat ve
bas agirlig1 disindaki, diger karkas 6zelliklerinin 6nemli dl¢iide etkilenmedigini belirterek en diisiik bas agirlig: (P<0.01)
ve en yiiksek kanat agirligimin (P<0.05) kontrol grubunda gézlendigini bildirmislerdir.
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Kaya vd. (2019) tarafindan yapilan ¢alismada, farkli yerlesim sikliginda (5 veya 7 tavuk/tekerriir) barindirilan yumurtaci
tavuk rasyonlarina 0, 1.2, 6 ve 12 g/kg seviyelerde 6giitiilmiis A. dracunculus ilavesinin performans 6zelliklerinden canli
agirlik kazanci, ortalama yumurta agirligi, deneme basi ve deneme sonu canli agirligi 6zelliklerini ve yumurta sar1 indeksi
digindaki diger yumurta kabuk kalite 6zelliklerini etkilemedigini tespit etmislerdir. Rasyona A. dracunculus ilavesi giinlitk
yem tiiketimi ve hasarli yumurta oranimi azaltip (P<0.01), yumurta verimi ve yemden yararlanmay1 artirmistir (P<0.01).
Diyete tarhun ilavesinin serum CORT ve TOS, serum, karaciger ve yumurta malondialdehit, bagirsakta E. coli ve toplam
mezofilik aerobik bakteri sayisini azaltip (P <0.05) serum total immiinoglobulin seviyelerini arttirdigini (P<0.05) bildiren
arastirmacilar, diyete tarhun ilavesinin, genel olarak performans parametrelerinin iyilestirilmesinde, stres kaynakli
sonuglar1 hafifletmede lipid peroksidasyonunu azaltmada, bagisiklik sistemini diizenlemede, bazi bagirsak
mikroorganizmalarini kontrol etmede etkili olabilecegini rapor etmislerdir.

Sonug¢ ve Oneriler

Aragtirma sonuglar1 kanathi hayvan diyetlerine artemisia tiirlerinin toz veya Oziitiiniin ilave edilmesinin genel olarak
performans parametreleri ve saghgmn iyilesmesinde, antioksidan durumu destekleyerek stres kaynakli sonuglari
hafifletmede, lipid peroksidasyonunu azaltmada, hiicresel ve humoral bagisiklik performansini artirarak bagisiklik
sistemini diizenlemede dogal bir fitojenik yem katki maddesi olarak eklenebilecegini gostermektedir. Kanatli hayvan
endiistrisinin en 6énemli paraziter hastalig1 olan koksidiyozda kullanilan geleneksel antikokoksidial etkenlere karsi artan
diren¢ nedeniyle, yeni antikokoksidiyal bilesikler bulunmasinda Artemisia tiirlerinin koksidiyoza kars1 timit vaat edici ve
degerli bir alternatif olabilecegi anlasiimaktadir. Ulkemizde de bulunan tibbi ve aromatik bitkilerden olan Artemisia
tiirlerinin kanatli hayvan rasyonlara dogal yem katki maddesi olarak kullaniminin yararli olacag: diistiniilmektedir.
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Introduction

Growth in a bird is an important phenomenon which a whole of complex physiological and morphological processes from
hatching to maturity which is defined as the increases in the weight and volume measurements of the organs or body for
mentioned time interval (Naring et al., 2010; Naring et al., 2017). Many mathematical models have been used to model
the growth in poultry species accepted on the basis of the reality of the biological growth of a bird, that the dependent
variable has an estimated asymptotic value when the independent variable is at infinity. It is possible to examine the
studies on the poultry by using growth models under three categories, namely “determination of the best-fitting model”,
“the comparison of various application results with the growth models”, and “the estimation of genetic parameters of
growth model parameters”. There have been quite a few studies undertaken toward the determination of growth trend in
poultry. These studies have been conducted on broilers, turkeys, partridges and quails mostly. In some studies, the best
fitted a certain model for a poultry specie is determined. However, which growth model is appropriate for available flock
should be used. For example, the growth curve parameters were estimated for large white turkey flock by Sengul and
Kiraz (2005) with four different non-linear models (Gompertz, Logistic, Morgan-Mercer-Flodin, and Richards). They
reported that Gompertz, Logistic and Richards models were more suitable models for growth data of large white turkey.
Besides, Von Bertalanffy, Richards, and Morgan were compared with the Gompertz function for growth profiles of turkey
hens from commercial flocks (Porter et al., 2010). The results showed that the Gompertz model can be a limitation and
that the relationship between body weight and age in turkeys was best described using flexible growth functions. The
Morgan equation provided the best fit to the data set and was used for characterizing the growth profiles of turkey hens.
The aim of this study is to determine the best fitted growth model by modeling the growths of five commercial turkey
genotypes. With this aim the Gompertz, Logistic, Von Bertalanffy and Richards growth models were used in this study.

Materials and methods

The growth profiles (Table 1) of five Aviagen Turkey genotypes (BUT 6, BUT 10, But Premium, Nicholas 300, Bronze)
from the Management Handbook of Aviagen (2013) were used in this study to investigate the relationship between body
weight and age in different male strains of turkeys.

Table 1. The growth profiles of five Aviagen Turkey genotypes

Days BUT 6 BUT Premium BUT 10 Nicholas 300 Bronze
1 0.06 0.07 0.06 0.07 0.07
7 0.18 0.17 0.17 0.17 0.17
14 0.39 0.38 0.36 0.37 0.36
21 0.73 0.70 0.65 0.67 0.66
28 1.22 1.17 1.07 1.11 1.11
35 1.90 1.80 1.64 1.69 1.72
42 2.75 2.61 2.35 2.42 2.48
49 3.77 3.57 3.20 3.29 3.40
56 4.94 4.67 4.16 4.28 4.44
63 6.22 5.86 5.21 5.36 5.57
70 7.57 7.11 6.31 6.50 6.76
77 8.96 8.39 7.45 7.67 7.98
84 10.36 9.68 8.59 8.85 9.20
91 11.76 10.96 9.74 10.03 10.42
98 13.16 12.23 10.88 11.21 11.63
105 14.55 13.51 12.03 12.39 12.84
112 15.95 14.80 13.19 13.58 14.07
119 17.33 16.09 14.35 14.78 15.29
126 18.70 17.38 15.51 15.98 16.52
133 20.04 18.64 16.65 17.15 17.72
140 21.33 19.87 17.76 18.29 18.88
147 22.56 21.04 18.83 19.39 20.00
154 23.72 22.16 19.85 20.44 21.06
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The functions used to describe the growth curves of turkeys are presented in Table 2. The Gompertz, logistic, Richards
and VVon Bertalanffy equations were fitted to the data to model the relationship between body weight and age. The model
expressions of the Gompertz, Logistic, Von Bertalanffy and Richards functions and their coordinates of the point of
inflection are presented in Table 2.

Table 2. Expressions and point of inflections of commonly used growth functions

Growth Model Equation IPT IPW

Gompertz Y, = Bo.e~Pre™? In(B1)/B; Bo/e
Logistic Ye = Bo(1 + By.ePet) —In(1/B1)/B. Bo/2
Richards Y, = Bo(1 + By.ePt)™ B2~ "In (B3B1) Bo((Bs — 1)/B3)Ps
Von Bertalanffy Ye = Bo(1 — By e7Pt)’? In(38,)/B2 8B0/27

[7E1)

In the equations, “t” denotes time, “y” weight, “[” the maximum body weight the animal is assumed to be able to reach,

“B1” the biological constant about the shape of the curve, “[3;” the biological constant about the growth rate, and “B3”
the shape parameter. These parameter models are special cases of the more flexible Richards function, which a variable

point of inflection has specified by the shape parameter (33). The Logistic, Gompertz and von Bertalanffy functions have
fixed growth forms with the point of inflection at about 50, 37 and 30% of the asymptote, respectively (Porter et al.,
2010). Model parameters were analyzed using with SAS 9.3 software NLIN procedure Levenberg-Marquardt iteration
method (Karaman et al. 2013). Goodness of fit criteria to compare the studied functions that explain growths of Japanese
quail are follows, Determination Coefficient, R?>=1-(SSE/SST); where, SSE: Sum of square errors, SST: Total sum of
squares. Adjusted Determination Coefficient, adj.R?>=R?-((k-1/n-k)(1- R?)); where, n: the number of observations, k: the
number of parameters. Mean Square Error, MSE=SSE/(n-K); where, n: the number of observations, SSE: Sum square of
errors, k: the number of parameters. Akaike’s Information Criteria, AIC=n.In(SSE/n)+2k; where, n: the number of
observations, SSE: Sum square of errors, k: the number of parameters. Schwarz Bayesian Information Criterion
BIC=n.In(SSE/n)+k.In(n); where, n: the number of observations, SSE: Sum of square errors, k: the number of parameters
(Naring et al. 2014).

Results

The goodness of fit criteria (R?, MSE, adjusted R?, AIC, BIC) and model parameters estimated using non-linear regression
analyses for growth models were shown in Table 3.
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Table 3. The goodness of fit criteria (R?, MSE, adjusted R?, AIC, BIC) and model parameters

Genotype Model R? Adj.R> MSE AIC BIC Bo B1 B2 Bs
Gompertz 0.99985 0.99983 0.02822 -32.43 -29.02 33.06 5.16 0.01761

G Logistic 0.99844 0.99829 0.28737 2095 2436 25.71 3597 0.03704
Richards 0.99999 0.99998 0.00284 -91.05 -86.51 41.27 0.68 0.01132 94.32
Von Bertalanffy  0.99998 0.99998 0.00278 -85.74 -82.34 41.98 0.94 0.01098
Gompertz 0.99980 0.99978 0.03247 -29.19 -25.79 31.22 506 0.01726

U Logistic 0.99833 0.99816 0.26818 19.36 22.77 24.12 34.72 0.03649
Richards 0.99998 0.99997 0.00400 -83.16 -78.62 4119 0.64 0.01016 96.36
Von Bertalanffy  0.99997 0.99997 0.00397 -77.55 -74.14 40.00 0.93 0.01068
Gompertz 0.99981 0.99979 0.02407 -36.09 -32.68 28.44 502 0.01691

B Logistic 0.99839 0.99822 0.20601 13.30 16.70 21.75 34.44 0.03611
Richards 0.99998 0.99998 0.00262 -92.87 -88.33 37.74 0.65 0.00997 98.74
Von Bertalanffy  0.99997 0.99998 0.00256 -87.66 -84.25 36.94 0.92 0.01034
Gompertz 0.99982 0.99980 0.02500 -35.21 -31.81 29.28 5.02  0.01692

e Logistic 0.99840 0.99824 0.21702 1450 1790 2239 34.46 0.03613
Richards 0.99998 0.99998 0.00277 -91.62 -87.08 38.68 0.65 0.01005 98.62
Von Bertalanffy  0.99998 0.99998 0.00267 -86.62 -83.21 38.02 0.92 0.01034
Gompertz 0.99980 0.99978 0.02931 -31.55 -28.15 29.67 5.06 0.01726

BN, Logistic 0.99833 0.99816 0.24207 17.01 2041 2293 34.68 0.03648
Richards 0.99998 0.99997 0.00364 -85.34 -80.79 39.13 0.64 0.01016 96.32

Von Bertalanffy  0.99998 0.99997 0.00361 -79.73 -76.32 38.00 0.93 0.01068

The R? and adjusted R? values of growth models were found close each other, and owing to these values are too close to
1, all of the functions for all genotypes have been assessed quite good explain the data. The MSE values of all five turkey
genotypes were found to be quite low, while only the Logistic model was slightly higher. The lowest AIC and BIC values
were determined in Richards model for all turkey strains. The deviations of residuals of growth models by turkey
genotypes were shown in Figure 1.
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Figure 1. Residuals of predictions in time points of growth functions by turkey genotypes

Conclusion

In the current study, the best fitting growth model for all turkey strains was determined to be the Richards growth function
according to the lowest values of MSE, AIC and BIC and the highest R? and adjusted R2. Our results are in disagreement
with the previous reports putting forward that the Gompertz model was the best-fitting model for galliforms (Tzeng and
Becker, 1981; Akbas and Oguz, 1998; Naring et al., 2010). Growth is a phenomenon affected by both genetics and
environmental conditions, and thus, it does not depend on species, strain, line or family (Naring and Aksoy, 2012;
Uckardes and Naring, 2014).
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Introduction

The midgut section in the fish intestine contains the intestine and a variable number of pyloric caeca (Floris, 2010).
Intestine and pyloric caeca play a curicial role in digestion and absorption of nutrients consumed by the fish (Khadse and
Gladhikar, 2016; Mumford et al. 2007). Therefore, histomorphological monitoring of these structures are necessary for
fish nutrition studies. This study was carried out to knowledge about the histomorphology of pyloric caeca and intestine
of Black Sea trout (Salmo labrax Pallas 1814).

Materials and methods

Fifth-generation Black Sea trout (15 months and 417.434+8.61g) grown at Central Fisheries Research Institute were used
in this study. The fish were kept in the freshwater tanks (9.81-12.1°C) fed by spring water in January-November 2017
from larvae to smolt stage. Afterwards, the fish were transferred to the marine cages in November 2017 where they were
kept for 6 months in 9.5-16.1°C. Pyloric caeca and intestine tissues of twenty fish were taken from marine cages in May
2018, and placed into 10% formalin. Intestine was examined by dividing into three parts: anterior, middle and posterior.
Pyloric caeca, anterior, middle and posterior were examined in one piece. Anterior intestine was defined as section
attached to the intestine of pyloric caeca. Pyloric caeca was examined by taking from the region near to final point of
section attached to the anterior intestine. Middle intestine was defined as from final point of section attached to the
intestine of pyloric caeca to macroscopic spiral image of the intestine. Posterior intestine was defined as from macroscopic
spiral image of intestine to 1.0 cm beyond of anus. Tissues sections were placed into tissue cassettes and exposed to the
dehydration process and embedding in paraffin blocks, tissues were cut 5-p thickness, and prepared and stained with
hematoxylin and eosin solution. subsequently, layers of each tubular (serosa, muscularis, submucosa, villi length and villi
width) were photographed and evaluated by using an image processing and analysis system (ZEN 2012 SP2) (Xu et al.
2003). Fish were fed until the feeling of satiety during experiment.

Results

The highest villi length (VL) and villi width (VW) were respectively obtained in middle part (523.13+41.69 um and
75.74+17.90 um). This was respectively followed by anterior (450.01+45.49 pm and 52.79+9.45 pm) and pyloric caeca
(397.20+47.95 pm and 59.874+3.92 um) (P>0.05). Serosa, muscularis and submucosa layers were decreased from the
beginning of the anterior intestine to the beginning of the posterior intestine. The thickest muscularis was respectively
obtained in anterior as 127.35+£14.47 um. This was respectively followed by middle as 82.53+10.49 pm and pyloric caeca
(44.72+£5.53 um) (P<0.05). The thinnest muscularis was obtained in posterior intestine (30.41£7.58 um). The thickest
serosa and submucosa were respectively obtained as 51.27+13.15 pm, and 72.37420.70 pum in anterior. This was followed
by middle as 37.34+11.74 um and 40.17£11.72 pm. The thinnest serosa and submucosa were obtained posterior
(19.20£1.93 pm and 15.69+1.45 um) and pyloric caeca (20.58+2.75 um and 16.37+1.89 pm) (P>0.05). In terms of villi
development, posterior intestine was more different than other three tissues, and had a complex villi structure. Therefore,
villi development didn’t measure in the posterior intestine. Crypt depth was not seen in the intestine and pyloric caeca.

Table 1. Pyloric caeca and intestine morphology of Black Sea trout

Parts Serosa Muscularis Submucosa Villi length Villi width
Anterior 51.27+13.152 127.35+£14.472 72.37420.702 450.01+45.49° 52.79+9 45
Middle 37.34+11.74° 82.53+10.49° 40.17+11.72b 523.13+41.692 75.74+17.902
Posterior 19.20+1.93¢ 30.41+7.58¢ 15.69+1.45¢ NM NM

Pyloric caeca  20.58+2.75¢ 44.72+5.53¢ 16.37+1.89¢ 397.20+47.95° 59.87+3.92b

Mean values in column with different superscripts were significantly different (P <0.05), NM: Not measured

Conclusion

Intestine has four layers including mucosa, submucosa, muscularis and serosa. Histological structure of fish intestine may
vary depending on feeding habits, food, age, body shape and weight (Mokhtar et al. 2015). The layers of intestine sections
and pyloric caeca of the Black Sea trout were histologically similar to each other, but not morphologically. Besides,
pyloric caeca had villi of different length and width like intestine. Mumford et al. (2007) stated that the pyloric caeca are
histologically similar to intestine, and has a digestive and absorptive function. It was understood that intestine sections
(anterior, middle and posterior) were morphologically different from each other. However, intestine sections and pyloric
caeca should be examined more comprehensively to better understand the histomorphology of midgut section of the Black
Sea trout.
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Introduction

Culling rates affects production costs as well as effectiveness of genetic selection. A high culling rate decreases the
average productive life. Functional productive life ensures that the animal remains in the herd because of its characteristics
such as disease resistance and high adaptability, while actual productive life determines the productivity. A long
productive life is a result of health and reproduction performance, which also shows the full capacity of the animal. It is
important for manage the culling rate to know the culling causes of each production systems. In this study, productive
life, culling rates and culling reasons were determined in two breed-based sheep production systems in Canakkale.

Materials and methods

Data from Sakiz and Tahirova breeds subprograms of “National Community Based Small Ruminant Breeding Program”
were used, which supported by the General Directorate of Agricultural Researches and Policies of the Turkish Ministry
of Agriculture and Forest. In the Sakiz breeding program, started in 2012 with 3281 ewes, 2061 first lambing sheep from
29 sires and 1589 dams, were analyzed. The values in 2013 started Tahirova breeding program were 3645 ewes, 1627
first lambing sheep from 89 sires and 1598 dams, respectively. The average productive life of sheep were calculated using

100

Replacement Rate
replacement rate. Chi-square test was performed to compare the ability to stay in the flock of first lambing ewes, which
first lambing in first or second year of ages. The culling reasons were collected via a survey in 68 farms. A binomial
distribution based GEE was applied to compare the culling reasons of the breeds, where odds ratios was calculated using
the equation W=e® (e is the Euler’s number and b is the estimate derived from GEE).

the 5 years average culling rate [Productive Life = ] which the culling rate was assumed as

Results

The 5 years’ averages culling ratio of Sakiz flocks was 17.6% and the same values for Tahirova flocks was 20.6%. The
average productive life of Sakiz and Tahirova flocks was 5.68 and 4.85 years, respectively. The first lambing age of Sakiz
ewes was 619.6 days, while Tahirova ewes lambing firstly of an age of 490.2 days. Average lambing intervals of 368.4
days for Sakiz and 377.0 days for Tahirova were calculated. 5.62 lambing per flock and ewe were performed by Sakiz
sheep and 4.70 by Tahirova sheep. The in flock stay rates in second and third lambing of firstlings, which first lambing
in first or second year of ages, were shown in figure 1. 23% and 24% firstlings of Sakiz sheep are not in the flock at the
second birth (P=0.8955), while the values of Tahirova sheep are 21% and 29% (P=0.0440), each for first lambing ewes
in first age or second age, respectively. These percentages at the third birth are 32% and 41% (P = 0.0184) for Sakiz and
37% and 41% (P = 0.0124) for Tahirova.

m First lambings in first age m First lambing in second age

80% P=0.0440
75% P=0.0124
70% P=(1.0184
65%
60%
50%

2nd lambing 3rd lambing 2nd lambing 3rd lambing

Sakiz Tahirova

Figurel. Stay in flock ratios of ewes, first lambing in first or second age
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Figure 2. Percentage share of culling reasons in Canakkale sheep production

The ratios of culling reasons reflect the extensive nature of Canakkale's sheep production. Aging, usually accompanied
by dental problems, take the first place of the culling reasons (figure 2). The relatively high culling rates due to
enterotoxaemia and predator attacks illustrate this fact.

Milk (P=0.0051) and reproductive (P=0.0012) performance are more important reasons for culling in Tahirova farms
compared to Sakiz farms. On the other hand, Sakiz farms lose more sheep through predator attacks than Tahirova farms
(P=0.0493).

Table 1. Estimates (b), their standard errors (SE) and odds ratios (¥), as well as P-values to compare breeds culling

reasons
Sakiz
Culling reasons b SE b4 P Culling reasons b SE o P
Milk Yield -1.47 0.55 0.23 0.0051 Udder Problems -0.49 0.62 0.62 0.4399
Reproduction -1.73 0.55 0.18 0.0012 Tympany -1.06 0.59 0.35 0.0683
Diseases -0.08 0.51 0.93 0.8804 Predator Attacks 1.26 0.70 3.54 0.0493
Birth Problems -0.09 0.64 0.91 0.8881 Aging -1.70 1.09 0.18 0.0637

The b value of Tahirova is 0,0 and the ¥ value is 1.0

Conclusion

Sakiz farms have relative low culling ratios, while this values in Tahirova farms are in optimum area (Rogers et al., 1988).
Literature reports of herd life in sheep ranged from 4.4 years to 6.6 years (Brash et al., 1994; El Saied et al., 2006;
Vatankhah and Zamani, 2007; Kern et al., 2010). The average herd life (productive life +first lambing age) of Tahirova
farms are within this values, while Sakiz sheep exceed the literature reports. Ewes, first lambing in the second age leave
the flock earlier than the ewes, first lambing in the first age. It may be that reproductive intact sheep already in the first
age lambing, or that the sheep with weak reproduction performance at first in the second age lambing. The low
replacement rate and the high first lambing age of the Sakiz sheep can only be achieved with a low input production
system. The first lambing age of Tahirova sheep indicate on an early developed breed. A higher replacement rate in the
optimal range and an early development as well as the higher culling reasons in milk and reproductive performance of
Tahirova farms than the Sakiz farms indicate a better management practice of the Tahirova farmer.
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Introduction

Milk has the high nutritional value among animal products. Consumption of milk and the dairy products are very
significant for healthy life. Milk consumption depends on socioeconomic and sociocultural conditions. As in many
societies, consumption of cow milk is also in the first place in Turkey. However, milk consumption from other livestock
such as sheep and goat generally varies according to the regions, but is generally significant (Besler and Unal, 2006;
Yerlikaya ve Karagdzlii, 2008).

Sheep milk components differ from genotype, age, season, weather, lambing interval, type of birth, feeding conditions
and udder structure. On the other hand in general milk components consist of 18.8% dry matter, 7.5% fat, 5.6% protein
and 4.6% lactose. Milk fat contributes unique characteristics to the appearance, texture, flavor, and satiability of dairy
products. The composition of milk fat varies somewhat according to the breed, stage of lactation, season, geographical
location, and feed composition (Yilmaz et al., 2004; Miller, 2006; Park et al., 2007). Milk lipids consist of triacylglycerol,
diacylglycerol, phospholipid, cholesterol and free fatty acid. The fat contributes about 48% of energy of whole milk
(Miller, 2006; Cengiz, 2015; Ozyiirek, 2017).

The objective of this study was focused on milk components and milk lipid profile of Morkaraman and Tuj ewes.

Materials and methods

This study was carried out on 31 Morkaraman and 36 Tuj ewes at Food and Livestock Application and Research Center
of Ataturk University. The birth season, which started in April, continued until May. About 2 months old lambs were
weaned and all of flock started to pasture by June. In order to determine the milk components and lipid profiles at control
milking at the first days, middle and end of the pasture, samples were taken and brought to Milk Analysis Laboratory of
Department of Animal Science.

Milk component analysis was performed with Lactoscan MCC device at Milk Analysis Laboratory in the Department of
Animal Science. Lipid profiles in milk samples were determined by using HPTLC (High Performance Thin Layer
Chromatography) method reported by Kaynar et al., (2013).

The GLM procedure of the SPSS (2011) 20.0.0 package program was used for the analysis of variance of the milk
components and lipid profiles. Differences between groups were determined by the Duncan Multiple Comparison test.

Results

The means of the milk components are given in Table 1. The breed had a very significant (p <0.05) effect on the milk
components, but in contrast to previous studies age was an insignificant factor for milk components. Milk components
are important variables for research, so the fat ratio was found higher than the average of the literature (Celik and Ozdemir,
2003; Ocak, 2009; Yilmaz et al., 2011). Non-fat dry matter, protein, lactose and ash were higher in Tuj than in
Morkaraman sheep. However, fat content was lower (p<0.01) in Morkaraman than in Tuj sheep. It was determined that
breed x age interaction had only a significant effect on the milk fat (p <0.05) (Table 1).

Table 1. Least squares and standard errors of milk components of Morkaraman and Tuj sheep

- Milk fat Non-fat dry Protein Lactose Ash

% matter % % % %
Breed *x o ox *x ok
Morkaraman 9.24 +£0.13 9.43 +0.05 2.99 +0.02 5.52+0.03 0.92 +£0.01
Tuj 8.73£0.12 9.88 £0.04 3.19 £0.02 5.75+0.03 0.96 £ 0.01
Age ns ns ns ns ns
2 8.99 £0.16 9.69 £0.06 3.10+£0.02 5.65 +0.03 0.94 +£0.01
3 8.69 £0.22 9.61 £0.08 3.09£0.03 5.60 £ 0.05 0.94 £0.01
4 8.93+0.18 9.64 +0.07 3.09 +0.02 5.61 £0.04 0.94 +0.01
5 9.09 £0.20 9.65 +0.07 3.08 £0.03 5.64 £0.04 0.94+0.01
6 9.22+£0.22 9.72 £0.08 3.10+£0.03 5.68 £0.05 0.95+£0.01
BreedxAge & ns ns ns ns

*: p<0.05; **: p<0.01; ns: non-significant; a, b: Mean values with different letters are significantly different at p<0.05.

Table 2 shows the effects of breed and age on the milk lipid profiles of Morkaraman and Tuj sheep. Except for cholesterol
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and phospholipid, the effect of breed on other milk lipids was not significant. Morkaraman had lower cholesterol than
Tuj. On the other hand, Morkaraman had higher phospholipid than Morkaraman. The age had insignificant effect on the
lipid profile except triacylglycerol and monoacylglycerol.

Table 2. Least squares and standard errors of milk lipid profiles of Morkaraman and Tuj sheep

S Triacylglycerol Free fatty acid % Cholesterol Monoacylglycerol ~ Phospholipid
% % % %
Breed ns ns * ns *
Morkaraman 90.53 £0.14 2.37+0.06 2.66 +0.05 3.32+0.06 1.11+£0.1
Tuj 90.49 +£0.13 2.35+0.06 2.82+0.04 3.32+0.06 1.03 £0.1
Age * ns ns * ns
2 90.38 £ (.18 2.43£0.07 2.80£0.06 3.28 £0.072 1.10 £0.04
3 90.36 + 0.24% 2.39+0.10 2.68 £0.08 3.45+0.10% 1.10 £ 0.06
4 90.09 + 0.20° 2.51+0.09 2.81 +£0.07 3.52 +0.082 1.10 £0.05
5 90.87 £0.222 2.18+£0.09 2.77 £0.07 3.17 £0.09° 1.04 +£0.05
6 90.83 + (.24 2.28 £0.10 2.63 £0.08 3.19 £ 0.10% 1.01 £0.05
Breed x Age ns ns ns ns ns

*: p<0.05; **: p<0.01; ns: non-significant; a, b: Mean values with different letters are significantly different at p<0.05.

Conclusion

In this study, the milk fat was generally determined above the literature. It is thought that milk production with high fat
content may be more beneficial for producer due to the profitability and for consumer due to the rich nutrient content.
Literature studies on the detection of lipid profiles in sheep are limited and the studies concentrate generally on cow milk.
This case creates a gap for sheep milk and dairy products. This study has taken a step to fill this gap and it is suggested
that new studies must be done to resolve this shortcoming.
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Introduction

The immune system of an organism is the most important defense system against harmful pathogens and this system is
tightly regulated by the timely expression of several genes. Interleukin-8 (IL-8) is a chemoattractant cytokine produced
by a variety of tissue and blood cells. It has a distinct target specificity for the neutrophil cells. IL-8 attracts and activates
neutrophils in inflammatory regions. The aim of present study was to investigate the dynamics of expression of I1L-8 in
response to LPS and LTA in different time points which could later be used to select sheep against respiratory diseases
effectively (Janette and Etheresia, 2016).

Material and Methods

In the current study, we employed both in vitro and in vivo experimental setup. In the case of in vitro study two different
time points (4 and 24 h) have been used. After the collection and purification of alveolar macrophages cells (AMs), they
were stimulated with LPS 10 ug/ml, LTA 10 ug/ml and with the combination of LPS 10 ug/ml + LTA 10 ug/ml and left
for 4 h. Then, total RNA extraction, cDNA synthesis and quantitative Real-Time PCR were performed to find out the
dynamics of mRNA expression of IL-8.

For in vivo study, a total of twenty-four healthy lambs from two different breeds, 12 Akkaraman and 12 Romanov lambs,
were used in this study. The animals in the treatment groups were exposed to LPS (20 pg/kg), LTA (500 pg/kg) and with
the combination of LPS + LTA (20+ 500 pg/kg), while the control group was given 500 pg/kg of PBS (1X). After 24 h
the lamb was euthanized, then, from the collected lungs the BAL fluid was isolated and the alveolar macrophages cells
were purified, then total RNA extraction, cDNA synthesis and quantitative Real-Time PCR were performed to find out
the level of mMRNA expression of IL-8 (Islam et al. 2013).

Results

In vitro study: 4 h exposure of AMs cells to LPS, LTA and a combination of LPS+LTA treatments resulted in a significant
increase in the expression of mMRNA level of IL-8 compared to control. In addition, there were significant differences in
the expression levels of IL-8 between 4 h and 24 h trials in response to LPS and a combination of LPS + LTA, were 4 h
treatment showed higher levels of I1L-8 expression than 24 h treatment, but there were no significant differences mMRNA
expression of IL-8 with LTA between 4 h and 24 h trials.

In vivo study: When the Romanov and Akkaraman lambs were exposed to LPS or LTA or a combination of LPS + LTA,
the expression of IL-8 in alveolar macrophages was significantly higher than that of control groups after 24 h of treatment.
Furthermore, IL-8 resulted in a significant difference in the mRNA expression levels in Akkaraman and Romanov lambs
in response to LPS or LTA or a combination of LPS + LTA after 24 h of the treatment. were Romanov lambs showed
higher levels of IL-8 expression than Akkaraman lambs after 24 h treatment.

Discussion

In vitro study: In 4 h trial, the exposure of AMs to LPS, LTA and with the combination of LPS + LTA treatments resulted
in a higher mRNA expression of 1L-8 compared to 24 h trial. This is in accordance with previous findings which indicate
that the production of I1L-8 secreted at high levels between 4 h and 8 h after activation of the monocytes (Kang et al.
2002).

In vivo study: The results of our study indicated that the Romanov lambs present high and significant mRNA expression
levels differences of IL-8 compared with Akkaraman lambs in exposure to LPS or LTA or a combination of LPS + LTA
after 24 h of the treatment. Previous study showed that macrophages and other cells such as endothelial cells, airway
smooth muscle cells, and macrophages can produce IL-8. As well as, 1L-8 can be involved in most acute and chronic
inflammatory diseases and several infections which is acute in nature (Konrad and Reutershan, 2012).

Conclusion

Our study clearly demonstrated that stimulation of alveolar macrophages with LPS, LTA and LPS + LTA in in vitro for
4 h treatment significantly increase the expression of IL-8 compared to 24 h treatment. In addition, the in vivo experiments
revealed that the Akkaraman lambs showed higher resistant to respiratory diseases than Romanov lambs, this was clear
from the higher and significant MRNA expression levels of IL-8 presented in Romanov lambs in response to all treatments
compared with Akkaraman lambs after 24 h of treatments.
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Introduction

In poultry farming, many factors such as vaccination, transportation, cage density, cold and hot climate create stress on
animals. This leads to deterioration of intestinal microflora balance and weakening of the immune system. As a result of
this, the quantity and quality of the products obtained are reduced and profitability decreases. Plant extracts have been
used in many areas, antimicrobial and antioxidant properties have been known for a long time and many researches are
made on these issues. The region in which the plant extracts are mainly effective in animals is the digestive system, either
by destroying the pathogenic microflora, or by increasing the concentration of the microbial population in the digestive
system, leading to better digestion and absorption of nutrients. It has been determined by various researches that plant
extracts have positive effects on feed conversion ratio and performance (Wenk 2000; Jamroz and Kamel 2002; Algigek
et al. 2003; Parlat et al., 2005). This study was carried out to determine the effects of some plant extracts supplementation
on laying performance and some metabolic profile in laying hens at different cage density.

Materials and Methods

This study was carried out to determine the effects of some plant extracts supplementation into the basal diet of Lohmann
LS white commercial laying hens reared in poultry houses of Food and Livestock Application and Research Center of
Ataturk University. One hundred ninety two Lohman White commercial laying hens which are 36 weeks old, were fed
with rations including 250 mg/kg of anise extract (AE), 250 mg/kg of black cumin seed extract (BCE) and 250 mg/kg of
thyme extract (TE) for 12 weeks. A total of 192 Lohmann white layers were randomly allocated three tier battery
(50x46x46 cm) cages, each having 6 replicate cages as subgroups, were housed at a density of 3 and 5 hens/cage
(respectivly 766 and 460 cm?/per hen). During the research, 16-hour lighting was applied. Feed and water were given ad-
libitum. The experimental diet (16.4% CP, 2670 Kcal ME/kg) was obtained from a commercial feed mill in Erzurum.
Egg production and feed consumption were measured daily. At the middle and at the end of the experiment, 6 animals
from each group were selected and blood samples were taken from the wing vena using heparinized tubes and centrifuged
at 3000 x g for 5 minutes. Glucose was determined by using commercial kits (DDS Spectrophotometric Kits, Istanbul
Turkey) as well as corticosterone using RIA (Beuving and VVonder, 1977). Factorial arrangements of two cage densities
and four groups were tested in a complete randomized block design experiment. Two-way ANOVA was then conducted
using the GLM Procedure (SPSS, 20.0, 2011).

Results and Conclusion

Table 1 shows the effect of plant extract and cage density on laying performance. Plant extracts had negative effects on
egg production and feed consumption comparing with the control (P<0.01). Hens placed in high density cages consumed
less amount of feed and produce less amount of egg than hens placed in low density cages.

Table 1. The effect of cage density and plant extract supplementation on laying performance and metabolic profile

Plant Cage Egg production  Feed Egg FCR Corticosterone Glucose
Extract Density (%) consumption (g)  weight (g) (kg feed/kg (ng/ml) (mg/ml)
egg)
3 91.96 120.93 65.60 2.02 3.80 280.60
Conrol Sugsy 88.36 116.06 66.45 2.05 4.08 306.32
3 81.11 94.57 62.70 1.92 3.45 239.53
ot 5 80.03 94.73 64.68 1.88 3.88 287.20
3 84.51 99.76 66.04 1.84 4.16 311.65
5= 5 82.28 93.96 65.35 1.80 3.63 264.49
TE 3 80.33 97.93 65.02 2.03 4.09 281.32
5 80.93 90.17 64.36 1.90 4.05 306.52
SEM 2.36 2.25 0.84 0.151 0.123 3.47
P>F
Cage Density (CD) 0.049 0.005 0.533 0.143 0.685 0.0001
Plant Extract (PE) 0.0001 0.0001 0.026 0.503 0.017 0.0001
Time (T) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
CDxPE 0.837 0.340 0.323 0.893 0.002 0.0001
CDxT 0.316 0.0001 0.442 0.013 0.646 0.820
PEXT 0.657 0.216 0.155 0.745 0.449 0.0001
CDXPEXT 0.979 0.485 0.770 0.676 0.220 0.0001
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Except for egg weight and corticosterone, the cage density affected egg production, feed consumption, FCR and glucose.
Increasing the cage density in layers decreased feed consumption. The lowest feed convertion ratio value in the cage
density groups was obtained in the five hen/cage density group (Table 1).

The levels of blood glucose and corticosterone among the treatment groups were found statistically significant. Hens
placed in high density cages had higher serum glucose concentration than hens placed in low density cages. As cage
density increased, serum glucose concentration increased (P<0.01). It was observed that corticosterone concentration was
not affected by cage density (Table). It was showed that the glucose and corticosterone levels were significantly decreased
by supplemental AE.

In this experiment, cage density was confounded with feeder space per hen. However, it was intended to create a stressing
condition. Numerous studies have performed to evaluate the effects of cage densities on laying performance and their
results are conflicting (Ramos et al., 1986; Bishop 2004; Hayirli et al., 2005). In the present study, except for depression
in feed consumption and egg production percentage, increasing cage density did not affect other laying performance
parameters. But further investigations are needed to clarify the use of plant extracts in layer diets and its effects on
performance and metabolic profile.
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Introduction

Varroa destructor (Anderson and Trueman, 2000) is a dangerous parasite that infects honey bees (Apis mellifera L.,)
worldwide, causing significant economic losses in the beekeeping and agricultural area. Varroa is a very important
problem that absorbs the blood of adult bees, larvae and pupae, weakens the colonies if left untreated, kills them and leads
to the loss of bee products. In recent years, new form medicines with chemical and herbal active substances, which are
practical and effective in practice, which do not require intensive labor force against Varroasis, have been introduced to
the market. This study was carried out in the Cukurova region in the spring of 2016 in order to determine the efficacy of
ABvarC® (Coumaphos) and Varostop® (Flumetrin) against Varroa destructor and the effects of colonies on population
development.

Materials and methods

The study was carried out in 2016 (February 22-April 18) in 17 colonies selected randomly from colonies having the
same strength colony population as queen bees reared from the same colonies (ItalianxCarniol hybrid). Colonies were
randomly distributed in 3 different study groups (ABvarC, Varostop and Control). The experimental design used in the
study consists of Group A (ABvarC), Group B (Varostop) and Group C (Control). ABvarC (Coumaphos) and Varostop
(Flumethrin) were used as a chemical product for 5 weeks between February 29-April 4. Mavrik® (Fluvalinate) (April 4-
April 11) was applied to the study group colonies (ABvarC, Varostop and Control) after trial. All the fallen varroa and
dead bees were counted daily in colonies after chemical (5 weeks) and control application (1 week). The efficacy of the
chemical application was calculated with all the data obtained (Higes et al., 1997). The number of adult-brood bee
population on frame (humber / colony) and the adult-brood surface area (number/colony) of the colonies were estimated
every 21 days by digital photograph machine in 3 measurement periods (29.02.2016-21.03.2016-11.04.2016) (Jeffree,
1951). It was determined whether chemical applications against Varroa had an effect on colony population development.
The number of adult-brood bee population on frame and the adult-brood surface area of the colonies were tested in a
randomized block design by using SPSS 22.0 V. The mathematical model of randomized block design is Yj; = p+o;+
Bj+ei]- i=1,2,...,t and j=1,2,...,b. Where p is the mean effect, a; is the i"" chemical applications effect, B; is the j" period

effect, and e;j is the term of error (Montgomery, 2001). Duncan test were used for multiple comparisons.

Results

After chemical applications (35 days) and control application (7 days) in research colonies, the total number of dead
varroa was determined. Efficacy of chemical and control applications on Varroa and bees in colony were determined and
results are given with Table 1 and Table 2.

Table 1. Efficacy of chemical and control applications on Varroa in colony

Treatments N The number of dead Number of dead Varroa after Efficacy (%)

Varroa after chemical Fluvalinate

applications (X + Sg) X£S%)
Group A (ABvarC) 6 163.00+16.18 2.161+0.83 98.69
Group B (Varostop) 6 136.33%+20.30 1.3340.49 99.03
Group C (Control) 5 45.404+3.58 63.20+7.92 41.80

Table 2. Efficacy of chemical and control applications on bee in colony
Treatments N | The number of fallen bees The number of fallen bees Efficacy (%)
after chemical applications after Fluvalinate
(X + Sx) (X+S%)

Group A (ABvarC) 6 6.33+1.28 1.00 +0.36 86.35
Group B (Varostop) 6 7.5041.02 1.504+0.56 83.33
Group C (Control) 5 0.2040.20 0.8010.80 20.00

When Table 1 has been examined, Varostop (Group B) (99.03%) has the highest effect on dead Varroa. Difference
between groups is statistically significant (P<0.05). When Table 2 has been examined, ABvarC (Group A) (86.35%) has
the highest effect on dead bees. Difference between groups is statistically not significant (P>0.05).

Effects of chemical applications on colony population development were examined and results are given with
Table 3, Table 4, Table 5 and Table 6.
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Table 3. The number of adult bee population on frames (number/colony)

Treatments N Measurement Periods (X+Sx) (X+Sx)
29.02.2016¢ 21.03.2016° 11.04.2016°

Group A ® 6 4.00+0 5.83+0.47 7.16+0.47 5.66+0.31

Group B @ 6 4.00+0 6.33+0.33 8.00+0.25 6.11+0.19

Group C® 5 4.00+0 4.80+0.48 6.20+0.66 5.00+0.38

(X+Sx) 4.00+0 5.65+0.42 7.12+0.46 5.59+0.29

When the difference between the periods have been examined, it is seen that the best period is April 11 with an
average of 7.12 = 0.46 (P <0.05). When the difference between the groups have been examined, it is seen that the best
group is Group B (Varostop) with an average of 6.11 + 0.19 (P <0.05).

Table 4. The number of brood bee population on frames (number/colony)

Treatments N Measurement Periods (X+Sx) (X+Sx)
29.02.2016¢ 21.03.2016° 11.04.2016°

Group A® 6 2.00+0.00 3.66+0.55 5.66+0.66 3.77+£0.40

Group B @ 6 2.00+0.00 4.50+0.42 6.50+0.34 4.33+0.25

Group C? 5 2.00+0.00 3.20+0.58 6.00+0.70 3.73+0.42

(X+Sx) 2.00:£0.00 3.78+0.51 6.05+0.56 3.94+0.35

When the difference between the periods have been examined, it is seen that the best period is April 11 with an
average of 6.05+0.56 (P <0.05). There is no difference between the groups statistically (P>0.05).

Table 5. The adult surface area (number/colony)

Treatment | N Measurement Periods (X+Sg) X+Sx

S 29.02.2016° 21.03.2016" 11.04.2016°

GroupA? | 6 7800.00+:489.89 11329.17+£695.71 14525.00£1412.66 11218.00+866.08
GroupB? |6 6816.66+:607.40 11841.66+740.20 16875.00+394.49 11844.44+580.69
GroupC? | 5] 6500.00+1358.67 9360.00+£1186.52 14820.00-:1020.00 10226.66+:1188.39
X+Sx 7038.88+818.65 10843.61+874.14 15406.66+942.38 11096.38+878.39

When the difference between the periods have been examined, it is seen that the best period is April 11 with an

average of 15406.66+942.38 (P <0.05). There is no difference between the groups statistically (P>0.05).

Table 6. The brood surface area (number/colony)

Treatment | N Measurement Periods (X+Sg) (X£S%)

S 29.02.2016 °© 21.03.2016° 11.04.20162

Group A b |6 4137.5+£179.55 6900.00+897.84 11200.00£1277.61 7412.5+785.00
GroupB? | 6 4825.00+469.35 9708.33+1030.87 21000.00£2722.00 11844.44+1407.40
Group C b |5 4530.00+596.15 6630.00+1468.80 13510.00£1621.21 8223.33+1228.72
X+Sg 4497.5+415.01 7746.11+1132.50 15236.66+:1873.60 9160.09+1140.37

When the difference between the periods have been examined, it is seen that the best period is April 11 with an
average of 15236.66+1873.60 (P <0.05). When the difference between the groups have been examined, it is seen that the
best group is Group B (Varostop) with an average of 11844.44+1407.40 (P <0.05).

Conclusion

As a result of the research, the efficacy of ABvarC® and Varostop® against V. destructor were found to be 98.69 % and
99.03 % respectively (Kumova, 2001; Gregorc and Smodis Skerl, 2007; Smodis Skerl et al., 2011; Mahmood et al., 2012;
Giriggin et al., 2016). The efficacy of ABvarC® and Varostop® against bees were found to be 86.35% and 83.3 %
respectively. The efficiency of ABvarC® and Varostop against Varroa destructor had been found significantly (P<0.05).
No queens were lost in any of the colonies during the experiment. The ABvarC® and Varostop were also proved very
effective for Varroa control. Honey bee parasitic Varroa destructor against of ABvarC® and Varostop can be used of
more effective be advised to be applied to beekeepers.
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Introduction

The continuous development of the poultry industry is the result of advances in scientific knowledge and technologies in
the field of nutrition (Campos vd., 2012). Since productivity after incubation in poultry depends on the efficiency of
production characteristics such as growth, development, meat yield and egg yield , the growth and development rate of
the embryo, which is the determinant of these characteristics, should be optimal. The success of production in poultry
(turkey, broiler, etc.) used for meat production depends on improving carcass yield and meat quality (appearance, texture,
juiciness, taste and functionality). In poultry target, rate cuts years old maximize breast meat yield of breast meat is to
become an important aspect of the poultry industry. This is possible by genetic selection, maternal feeding, incubation (in
ovo nutrient injection) and post-operative procedures. However, with these methods, meat yield was maximized to a
certain extent. For this reason, it is recommended that a feed should be made to reach the maximum potential of the
performance of the birds in the pre-emergence embryonic period and in the early post-emergence period. (Sirsat, 2018).
This has encouraged research into how effective in-ovo and / or post-emergence amino acid feeding can be in meeting
the nutrient requirements of animals near or at the exit and reducing their negative effects from the exit window. Beta
alanine (BA) is a component of carnosine dipeptide, the biosynthesis of which is determined by the presence of A as a
substrate. The concentration of carnosine in the tissue is highly dependent on the composition of the diet. The main source
of carnosine and anserine for humans is especially poultry, beef and fish. It can be suggested that chicken meat containing
these peptides can be useful and contribute to human health due to its various functions. Therefore, the present study
includes the prevention of factors that may have a negative impact on animal production (fasting time resulting from
effects such as exit window, transport, etc.) by interfering with the critical periods of development by adding BA in ovo
or post-hatching in broiler chickens and consequently improving performance and meat quality.

Materials and methods

In this essay from a commercial company (C.P.) purchased 1000 and averaged 45.6 g with a weight of broiler chicks
(Ross 308) egg and freshly incubation obtained from these chickens were used. For this purpose, 672 Ross 308 broiler
chicks were randomly distributed to 4 treatment groups with 6 replications (14 female-14 male chicks per repetition). The
experimental groups were incubated on the 17th day of incubation with in ovo saline injected eggs (PC), eggs without
injection (NC), on the 17th day of incubation with eggs from in ovo BA injected (IOPA) and the eggs obtained from the
standard incubation procedure. From the beginning of the first week, 1% BA supplementation (YBA) chicks were formed.
BA (sigma alderich No. H8125 and A9920) purchased from the free market was used to add the in ovo BA solution and
broiler chicks to the initial feed. Corn and soy weighted ration was used as feed material. Broiler chick feed between 0-3
weeks (22% CP and 3050kcal / kg ME), broiler chick feed (20% CP and 3200 kcal / kg ME) were used between 4-6
weeks. In the experiment, 10 g / kg BA was added to the YPA groups in the first 7 days after starting. The animals were
weighed weekly until the slaughter age and their live weights were determined. In addition, feed consumption was
calculated by weighing feed at the same time. Using both data, feed utilization ratios (FCR = feed consumption (g) / body
weight gain (g)) were calculated. Crude ash, fat, protein and dry matter analysis of breast and thigh muscles were
performed according to the relevant procedures of AOAC (1990).. pH measurements were performed in the breasts and
thighs of each cleaned animal at approximately 45 minutes (Von Lengerken et al., 2002). The meat samples taken during
the slaughtering were prepared by using the method of Fanatico et al. (2007) in the thigh and breast meat of the slaughtered
animals. Centrifugation of the samples between 0.9 and 1.1 g in 1.5 ml ependof tubes with 1500 g force was carried out
for 4 minutes and the water retention capacity of the meat was discarded. Blood (total oxidant activity (TOS), total
antioxidant status (TAS), triglyceride, cholesterol, protein and glucose concentrations in each treatment group 6 (3 male,
3 female) on day 7 and 42 days into sterile heparinized tubes during the 10 ml of blood was collected. Blood samples
were immediately isolated by centrifugation at 4000 rpm for 10 min at 10 ° C and stored at -20 ° C until the day of
analysis. Measurements were performed in the form of service procurement and some of them were performed as
recommended by the company.

Von Lengerken, G., Maak, S., Wicke, M., 2002 . Muscle metabolism and meat quality of pigs and poultry. Veterinarija
ir zootechnika, 20(42): 82-86.

Results

Table 1 shows feed consumption and live weight and feed utilization rates of broilers used in the present study at different
ages. According to these results, BA did not affect live weight and feed consumption as indicated by Tomanoga et al.
However, Tomanoga et al (2006) reported that the effect of BA on live weight and feed consumption. This difference
between studies may depend on the type and line of poultry used and the amount or dose of A used. In the present study,
pH, water holding capacity L, a *, b * and nutrient contents were investigated to determine meat quality in ITM and PM
(Table 2). In the present study, while the pH value of ITM was not affected by the treatments (Table 2, P> 0.05), PM pH

77



was found to be higher than NC in IOBA and YBA groups (Table 2., P <0.05). No significant difference in water holding
capacity between treatment groups with ITM and PM (Table 2, P> 0.05) Qi et al. (2018) and Kralik et al. (2014). DM,
CP and Ash contents of thigh meat were increased with BA in ovo or feed. (Table 3, P <0.05). This confirms our hypothesis
that BA will increase the nutritional value of chicken meat. The blood parameters of broilers fed with in ovo BA or BA
supplemented feed at day 7 and 42 are presented in Table 4. Except for the amount of blood TAS at the age of slaughter,
no other features were affected by the treatments (P> 0.05). Blood TAS levels were higher in the NC group than in the
IOBA group (P <0.05). This is probably due to the increased concentration of carnosine, which has a strong antioxidant
ability (Boldyrev et al., 2013).

Table 1. Feed consumption, live weight, feed efficiency and carcass yield of broiler chickens obtained from eggs (YBA)
injected with in ovo saline (PC), without injection (NC), in ovo BA (IOBA) and treated with standard hatching process.

Days PC NC fopA YBA MSE P value
7 17451 179.45 178.20 177.23 1.018 0.369
FC 21 1315.7 13101 13174 1334.7 13.28 0.931
42 4274.3 42646 41260 4187.1 52.36 0.763
7 140,51 14595  142.08 137.95 1.456 0.258
BW 21 74854 745.92 767.53 734.75 12531 0.862
42 2397.4 2359.3 2347.7 2267.7 30.59 0.467
7 1.24 1.23 1.25 1.28 0.012 0.466
FCR 21 1.76 1.78 1.72 1.82 0.042 0.887
42 1.80 1.78 1.75 1.85 0.018 0.315

MSE: Mean standard error, FC; Feed consumption, BW;Body weight, FCR; Feed utilization rate.
a, b: There were differences between the means carrying different letters in the same line (P <0.05)

Table 2. pH, and color (CIELab) properties of ITM and PM of broiler chickens obtained from eggs (YBA) injected with
in ovo saline (PC), without injection (NC), in ovo BA (IOBA) and treated with standard incubation.

PC NC fopA YBA MSE P value
PM pH 6.42ab 6.38b 6.52a 6.44a 0.031 0.014
STK % 64.55 64.56 66.52 63.09 0.538 0.187
L* 58.40ab 55.32b 58.60a 63.95a 0.927 0.001
a* 3.01ab 4.18a 4.16a 1.78b 0.216 0.001
b* 6.21 7.47 7.44 7.36 0.480 0.380
ITM Ph 6.11 6.18 6.30 6.26 0.028 0.080
STK 63.46 63.06 62.66 64.70 0.572 0.629
L* 60.74b 57.64b 53.16b 67.79a 1.078 <0.001
a* 0.99b 1.81ab 2.89a 0.50b 0.245 <0.001
b* 5.40 493 6.80 6.31 0.281 0.369

MSE: Mean standard error, ITM: Ilio Tibialis Muscle, PM: Pectoralis Muscle.
a, b: Differences between the means carrying different letters on the same line are important (P <0.05).

Table 3. ITM and PM nutrient content of broiler chickens obtained from eggs (YBA) injected with in ovo saline (PC),
without injection (NC), in ovo BA (IOBA) and treated with standard incubation.

PC NC fopA YBA MSE P value
DM PM 27.79 26.88 28.03 27.65 0.256 0.437
IT™ 28.29a 26.58b 29.33a 26.62b 0.302 0.001
Ash  PM 131 1.05 121 0.96 0.065 0.249
IT™ 1.20a 0.94b 1.19 0.87b 0.043 0.005
cP PM 24.82 24.55 25.38 25.11 0.258 0.713
IT™ 25.13a 23.37b 25.95a 23.80b 0.266 0.001
CF PM 1.36 0.93 1.09 1.25 0.083 0.284
IT™ 1.63 1.97 1.80 1.59 0.128 0.728

MSE: Mean standard error, ITM: llio Tibialis Muscle, PM: Pectoralis Muscle.
a, b: Differences between the means carrying different letters on the same line are important (P <0.05).

Table 4. Blood parameters of broiler chickens obtained from eggs (YBA) injected with in ovo saline (PC), without
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injection (NC), in ovo BA (IOBA) and treated with standard incubation.

PC NC foBA YBA MSE P value

7. giin

TAS, (umol/l) 0.90 0.44 1.06 1.34 0.156 0.200
TOS, (umol/l) 14.69 20.82 20.39 16.40 1.903 0.634
Glucose, mg/dL 232.33 219.20 216.00 209.16 9.171 0.853
Protein, mg/dL 2.36 2.66 1.86 2,51 0.152 0.290
Cholesterol, mg/dL 179.66 153.60 165.1 177.83 9.206 0.753
Triglyceride, mg/dL 56.00 51.00 44.16 56.33 2.519 0.332
42. giin

TAS, (umol/l) 1.04ab 0.81b 1.36a 1.24ab 0.080 0.045
TOS, (umol/l) 8.13 11.77 9.57 8.97 0.818 0.417
Glucose, mg/dL 222.16 218.50 231.50 231.50 3.506 0.638
Protein, mg/dL 2.16 2.23 2.21 2.10 0.045 0.759
Cholesterol, mg/dL 98.00 111.50 99.33 102.83 3.309 0.497
Triglyceride, mg/dL 34.66 42.50 34.00 42.33 2.080 0.298

MSE: Mean standard error, ITM: Ilio Tibialis Muscle, PM: Pectoralis Muscle.
a, b: Differences between the means carrying different letters on the same line are important (P <0.05).

Conclusion

Addition of 1% PBA to the initial feed in ovo or first week increased meat quality and blood TAS. Therefore, although the
antioxidant properties of the muscle have not been determined, it can be said that the antioxidant capacity of the muscles
may be increased by increasing the amount of TAS. Thus, it can be concluded that the shelf life of broiler meats subjected
to BA feeding by in ovo or feed can be increased.The fact that the nutrient value of thigh meat increased significantly
compared to the control group confirms our hypothesis that A will increase the nutritional value of chicken meat.
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Introduction

The yellow feather color of Japanese quails (Coturnix Japonica), also known as jumbo or Italian quail (Coturnix Japonica),
occurs in the case of homozygous dominance of the ASIP gene in mammals (Minvielle et al., 2007).ASIP is an important
pigmentation gene responsible for dorsoventral and hair cycle-specific melanin-based color patterning in mammals
(Nadeau et al., 2007). The aim of this study is to determine the effect of age and storage time on the internal and external
quality characteristics of the yellow feather-colored Japanese quails.

Materials and Methods

The eggs as trial material were obtained from yellow feather-colored Japanese quails at 8, 12, 16, 20, 24, 28 and 32 weeks
of age. Eggs were obtained in two days from a total of 100 female animals placed in 5 cage layers with 20 animals in each
cage layer. External and internal quality characteristics for the eggs of 75 for each storage period (0, 7 and 14 days), 225
for each age period and totally 1575 for each age period (ages 8, 12, 16, 20, 24, 28, 32 weeks) were determined. The
investigated properties were age-varying egg weight, weight loss rate during storage, shape index, white index, white
weight, white ratio, yellow weight and yellow ratio, yellow index, haugh unit value, shell thickness, shell ratio, shell
weight per unit surface area and number of pores.In this study, one-way analysis of variance was used to compare the
effect of age (8, 12, 16, 20, 24, 28 and 32 weeks) and storage (control, 7 and 14 days) periods; and Duncan's multiple
comparison test was used to compare the means.

Results

The relative weight loss rate during storage was 1. 63% for 7 days storage and 2.52% for 14 days storage, and this feature
changed according to storage periods (p <0.001). The effect of age on egg weight was significant (p <0.000); at the
beginning of the experiment (8th week), 11.67 g of egg weight was 12.15 g at the end of the experiment.

Table 1. Effect of Storage Time on Relative Weight Loss (%)

Storage N — F P
Periog X £ X

(days)

7 549 1.631+0.018 B 1205.151 0.000
14 553 2.523 +£0.018 A

The difference between the means indicated by a, b is significant (P <0.000).

The storage time (p <0.001) and the effect of age (p <0.000) on the percentage of white were significant. Interaction
between storage time and age was also significant (p <0.000). The percentage of white was 55.06%, 55.63% and 55.517%
for the control, 7 and 14 day storage periods, respectively. The percentage of yellow was unaffected by storage time but
varied by age. The interaction between age and storage time was significant (p <0.000).The shell weight was affected by
the storage time and this value, which was 1,190 g in the untreated control group, was 1.180 and 1.169 g in 7 and 14 days
of storage, respectively. The effect of age on shell thickness was significant (p <0.05), but the effect of storage time was
insignificant (p>0.005). Shell weight (mg / cm2) per unit surface area varied with storage time and animal age (p <0.000).
Animal age was effective on the number of pores (p <0.000), whereas the effect of storage time was insignificant.

Conclusion

Information on egg quality characteristics is mostly based on results made with chicken eggs. Egg quality characteristics
differ between species as well as between races within the same species and between individuals within the same race.
This study, which aims to reveal the effect of animal age and storage times on some external internal quality characteristics
in yellow quail eggs of yellow feather, will provide a basis for further studies.
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Introduction

Milk, which is rich in fat, lactose, protein, vitamins and minerals, contributes significantly to the growth and development
periods of living things. In addition, milk contains almost all of the nutrients required for living things to survive, to
ensure their development, to perform various vital functions, and to be able to eat well and balanced (Demirci et al. 1992;
Esenbuga 2000).

In the sheep, milk components vary depend on genotype, age, season, weather, lambing interval and time, type of birth,
nutritional conditions and udder structure. On the other hand, in general milk components consist of 18.8% dry matter,
7.5% fat, 5.6% protein and 4.6% lactose (Y1lmaz et al 2004; Park et al 2007). Nutritional and health value also determines
the quality of milk. The quality of milk and dairy products has a significant impact on consumption preferences due to
developing technology and increasing welfare levels. One of the evaluation criteria applied to determine that the milk is
healthy and high quality is the Somatic Cell Number (SHS) in which the milk is contained (Yoney 1998).

Materials and methods

In this study 31 Awassi sheep breed at Food and Livestock Application and Research Center of Ataturk University were
used. The birth season, which started in April, continued until May. About 2 months old lambs were weaned and all of
flock started to pasture by June. In order to determine lactation milk yield characteristics, control milking was started
after weaning lambs and continued until the end of pasture in 15-day intervals. Samples were taken and brought to Milk
Analysis Laboratory of Department of Animal Science. The lactation duration was determined by drying off the sheep
which were below 50 g milk yield per day.

Lactation milk yield was calculated using Trapez Il (Dutch Method) used by the International Registry Commission
(ICAR) (Yakan 2012). Milk was analysed by DelLaval DCC device for the measurement of somatic cell count (SCC).
The GLM procedure of the SPSS (2011) 20.0.0 package program was used for the analysis of variance of the milk yield
characteristics and SCC. Differences between groups were determined by the Duncan Multiple Comparison test.

Results

The means of the lactation milk characteristics are given in Table 1. It has been determined that age is insignificant for
lactation milk yield, lactation length and average daily milk yield for 2, 3, 4, 5 and 6 age. The values for the lactation
characteristics for the Awassi breed were found lower than the results of Macit and Aksoy (1996), Esenbuga (1995) and
Ozbey and Akcan (2000). It was determined that lactation milk yield and average daily milk yield were the higher than
the results of Akgapinar (2011) and Tiirkyilmaz et al (2018).

Table 1. The least squares averages and standard errors belong to lactation characteristics and SCC
Average Daily Milk

Lactation Milk Yield  Lactation length

1 *

Sources (kg) (day) Yield SCC (cell*1000/ml)

(9)
Generld 55.14+6.87 132.50£5.90 394.23436.41 219.48+53.27
Average
Age ns ns ns *
2 31.06+6.88 132.25+15.17 227.19+32.16 172.17+40.23°
3 47.86+15.00 122.43+12.71 362.00+74.48 211.50+64.71°
4 60.75+20.87 134.00+25.53 435.424+83.79 473.83+267.972
5 75.55+29.41 126.00+19.05 538.61+£156.13 87.67+19.99°
6 57.51+8.27 140.83+9.12 398.27+41.68 174.67+42.86°

*: p<0.05; ns: non-significant; a, b: Mean values with different letters are significantly different at p<0.05.

In this study, the ratios of milk components were found fat 8.92, non-fat solid 9.49, density 29.11, protein 3.03, lactose
5.54, ash 0.92 and freezing point -0.74, respectively. The least square averages of milk components are not significant
except for milk fat (p <0.01).. When the milk components were examined, the fat ratio was found higher than the the
Ibrahem and Ibtisam (2016), Turkyilmaz et al. (2018), Ozbey et al. (2000), Ozbey and Akcan (2000).

The results obtained for the effect of pasture on all dairy components are similar with Celik and Ozdemir (2003) and
Tsiplakou et al. (2006) and for protein is different from Kiper (2016) in terms of the effects of the age factor on all milk
components.

SCC were found that for 2 ages 172.17+40.23 cell*1000/ml, for 3 age 211.50+64.71 cell*1000/ml, for 4 age
473.83+267.97 cell*1000/ml, for 5 age 87.67+19.99 cell*1000/ml and for 6 age 174.67+42.86 cell*1000/ml. These
results show that the averages of least-squares and standard errors of the somatic cell counts about different age were
significant (p <0.05). SCC obtained in this study was determined lower than the SCC values in milk reported by in sheep
milk as 1.694.643 cells/ml and Huntley et al. (2012) in sheep milk as 5.454.000 cells/ml, less than 3.000.000 cells/ml in
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Akkaraman sheep by Yagce1 (2005), Othmane et al. (2002) and Baro et al. (1994) 749.000 and 2.254.060 in the Churra
sheep respectively, Riggio et al. (2007) as 1.484.000 cells/ml in the Italian milk sheep, Gonzalo et al. (2002) in Churra
sheep breed as 880.000 cells/ml.

Conclusion

In this study, it is thought that lactation period, lactation milk yield and average daily milk yield of Awassi sheep were
lower than the expected value because of the rains above the seasonal norms of region on June, daily single milking and
poor pasture composition.

The milk fat in sheep milk was generally determined above the literature. It is thought that milk production with high fat
content may be more beneficial for producer due to the profitability and for consumer due to the rich nutrient content.
The hygiene standards of milk provided have an important place among health and quality measures. Literature studies
on the detection of SCC in sheep are limited and the studies concentrate on cow milk and the quality standards have
defined by limiting the SCC in the sheep milk. SCC studies are insufficient in sheep milk, so it is suggested that new
studies must be done to resolve this shortcoming. .
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Introduction

The placenta is a structure that provides an exchange of nutrients and wastes between mother and fetus systems [1, 2].
Placental traits are used as an important indicator of postpartum death of offspring in animals [3]. Mellor and Stafford
(2004) reported that postpartum survival of offspring was associated with placental growth and development during
pregnancy. Sheep and goats, which have a polycotyledon in their placenta structure, have an exchange between mother
and offspring circulatory system [3]. Therefore, nutrient exchange capacity between mother and offspring depends on the
placental properties and the number of placentom [4]. Placental traits associated with a nutrient transfer capacity of the
placenta play an important role in determining the prenatal growth capacity of the fetus, such as birth weight and
postpartum viability [5, 6]. To determine the effects of some systemic environmental factors on placental characteristics
and birth weight in goats.

Materials and methods

The study was carried out on 48-head Saanen goats with different age and parity. Birth weight and gender of kids were
recorded within the first hour after birth. Naturally, it was allowed to discard the placenta and placentas were collected
immediately after birth. Each placental weight was measured individually after the placental fluid was removed. Total
cotyledon numbers (TCN) and total cotyledon weights (TCW) of cotyledons removed from chorioallantois were also
determined. The cotyledon length (CL), depth (CDP) and width (CWIT) were measured with a digital caliper and a
different size of cotyledons (small, <10 mm diameter; medium, 10-30 mm diameter; large> 30 mm diameter

Results

The lowest placental weight was 310 grams in Saanen goats and the highest value was found in goats giving triple with
592 grams. The effect of goat kid gender on placental efficiency was significant (P <0.01). The effect of placental
efficiency on the placental weight was found to be significant (P <0.01). The length of cotyledon in goats varies from 35
to 46 mm, while the overall average is 41.17 mm. The effect of the type of birth was significant (P <0.01) on the cotyledon
length and depth, while the effect of parity and goat kid gender was insignificant. In Saanen goats, the total cotyledon
surface area, total cotyledon number and weight were significant only (P <0.01) and the effect of gender and parity was
insignificant. Total cotyledon surface area, cotyledon number and weight of the average averages; 67.27 cm2, 66.76 units
and 153.51 g. The covariance effect on the cotyledon characteristics of the live weight in the Saanen goats was not
significant. Total birth weight, cotyledon number, weight and surface area were found to be positive and statistically
significant (P <0.01).

Conclusion

In the study, it was found that parity, birth type, and gender, especially parity had significant effect on placental and
cotyledon traits. However, due to the feeding level of the animals giving birth to the first placenta may show different
morphological traits.
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Effect of different pre-warming durations before incubation on hatching results of partridge and
guinea fowl eggs
S. Calik, U. S. Yamak

Ondokuz Mayis University, Agricultural Faculty, Department of Animal Science, Samsun/ Turkey

Introduction

The embryo starts to develop before lay by starting gastrulation (Gonzales & Cesario, 2003). A small percent (<5%) of
embryo development occurs in the body of hen. After laying, developing of embryo stops by the complete of zona
pellucida (Fasenko et al., 2001a). According to storage conditions, embryo remains constant until the start of incubation.
Fluctuations in storage conditions, particularly in temperature affect embryo development. When the temperature reaches
21 to 28°C, which is called physiological zero, embryo development starts (Fasenko, 2007). The duration between the lay
and incubation varies according to breeder flock size and incubation capacity. Therefore, the embryos could be at different
stages at the onset of incubation. This affects hatching window. The quality of hatched chicks is also affected by the
duration of hatching window.

Eggs are pre-warmed before incubation to set the level of embryonic development to same stage. With pre-warming, it is
aimed to avoid abnormal embryonic growth and increased embryonic mortality (Renema et al., 2006). The effects of pre-
warming were well discussed in broilers (Fasenko wt al., 2001), but there is lack in the studies investigating the results in
different poultry species. Current study executed the effects of incubation pre-warming on hatching results of partridge
and guinea fowl eggs.

Material and methods

The study was conducted at Ondokuz Mayis University Experimental Farm Hatchery. Two different experiments were
performed at different times. In the first experiment and 600 partridge eggs and in the second one 550 guinea fowl eggs
were obtained from the flocks of Turkish Ministry of Agriculture and Forest Yozgat Partridge Breeding Station. Both
guinea fowl and partridge breeders were 1 year old at the time of egg collecting. In both experiments, eggs were stored
for 5 days in storage machine at 18°C and 70% relative humidity and transferred to hatchery. All eggs were individually
numbered, weighed and randomly divided to four equal groups. Broken and cracked eggs were unclassified. The
incubation machine was set to 28°C and 60% relative humidity. First group of partridge eggs (122 eggs) were placed to
machine and 8 hours of pre-warming was applied, after 2 hours second group (123 eggs) and after 4 hours third group
(123 eggs) was placed to incubation machine and 6 and 4 hours of pre-warming was applied individually. Finally, control
group was placed and incubation machine was set to 37.7 °C and 60% relative humidity for 21 days and then transferred
to hatching machine which was set to 37.5 °C and 75% relative humidity. Hatching started at 23 days and completed at
25 days. All procedure was applied to guinea fowl eggs in the second experiment. The groups were consisted of 128 eggs.
Incubation period for guinea fowl eggs was applied as 28 days. Eggs were kept in incubation machine for 24 days at 37.7
°C and 60% relative humidity and transferred to hatching machine which was set to 37.5 °C and 75% relative humidity.
Hatching started at 25 days and completed at 27 days. In both experiment, all eggs were individually weighed before
transfer to determine incubation weight loss. When incubation completed all unhatched eggs were broken to determine
embryonic mortalities and unfertile eggs. Fertility, hatchability and incubation yield was calculated as follows:

100 * Number of fertile eggs

ST (078
ertility (%) Number of total eggs

100 * Number of hatched chicks

Number of fertile eggs
100 * Number of hatched chicks

Number of total eggs

Hatchability(%) =

Incubation yield (%) =

Spss software was used for analyze of data. Analyze of variance was used to determine the differences between groups.

Results

The results of Experiment | was given in Table 1. Mean egg weight of the partridge eggs was determined as 21.01 g. This
is in line with previous results about the egg weight of partridges at one year old (Yamak, 2015). Domestic poultry and
waterfowl eggs generally lose 11 to 15% of their initial weight during incubation (Davis and Ackerman, 1997), although
weight loss averages for various species can range from 10 to 23% (Carey, 1986). Significant differences were found
between the weight losses of groups (P<0.01). Highest weight loss (10.01%) was obtained in 8 hours pre-warmed group,
whereas lowest weight loss was found in control group (7.87%). Adequate weight loss results with well-developed
embryo and this affects the hatchability. Similar to weight loss rates, highest hatchability was found in 8 hours pre-warmed
group (92.94%), whereas lowest weight loss was found in control group (73.31%).
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Table 1. Hatching results of partridge eggs with different pre-warming durations.

Pre-warming Mean egg Weight loss Fertility - Incubation yield
duration n weight (g) %) %) Hatchability (%) 4y

0 hrs 122 21.22a 7.87c 77.05 73.31c 56.61b

4 hrs 123 21,08ab 8.69b 67.48 75.48bc 50.41b

6 hrs 123 21,07ab 8.59b 70.73 89.50ab 63.42ab

8 hrs 123 20,67b 10.01a 80.48 92.94a 74.80a

Total 491 21,01 8.79 73.94 82.81 61.31

P 0.042 0.001 0.300 0.03 0.03

Table 2 represents the hatching results of guinea fowl eggs. The mean egg weight was found as 41,95 g. Similarly,
Kuzniacka et al., (2004) reported the mean egg weight to be around 40 g. Egg weight loss during incubation was same in
all groups and around 12%. Similar to the results of partridge eggs, hatchability increased when pre-warming applied to
eggs before incubation, but highest hatchability was calculated in 6 hours pre-warming group (84.38%).

Table 2. Hatching results of guinea fowl eggs with different pre-warming durations.

Pre-warming Mean egg Weight loss Fertility - Incubation yield
duration n weight (g) (%) (%) Hatchability (%) ;)

0 hrs 128 41,98 12,17 87,49 69,60b 60,93

4 hrs 128 42,27 12,07 76,74ab 80,07ab 62,02

6 hrs 128 41,76 12,09 73,64b 84,38a 62,02

8 hrs 128 41,80 12,67 85,27a 78,23ab 66,67

Total 512 41.95 12,25 80,79 78,07 62,91

P 0.245 0.221 0.300 0.03 0.03

As a conclusion, pre-warming of eggs before incubation could increase the hatchability of eggs. Altough egg weight loss
of guinea fowl eggs was not effected by pre-warming, partridge eggs had better weight loss rates in pre-warmed groups.
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The effect of pre-warming on hatching results of stored broiler breeder eggs
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Introduction

In broiler industry, storage is crucial and most of the eggs are stored for both market demand and to fulfil hatchery capacity
(Lima et al., 2012). Storage conditions are very important to keep embryo alive. Storage temperature must be below 24
°C which is determined as physiological zero to avoid embryo development (Rocha et al., 2013). Eggs are heated before
incubation to set the level of embryonic development to same stage. With pre-warming, it is aimed to avoid abnormal
embryonic growth and increased embryonic mortality (Renema et al., 2006). In different studies, eggs were pre-warmed
before storage to increase hatchability (Elibol et al., 2000; Petek and Dikmen, 2006). In this study, eggs were pre-heated
before and after storage. The results were analyzed according to egg weight to determine optimal heating duration for egg
weight groups.

Material and Methods
Two different experiments were conducted at Ondokuz Mayis University Experimental Farm’s Hatchery Unit. In both
experiments, eggs were obtained from the broiler breeder flock at the farm. A total of 750 eggs were collected during two
days. All eggs were numbered and individually weighed and classified as light (<66.3g), medium (66.4- 70.7 g) and heavy
(>70.8). Eggs were stored at 15 °C and 75% relative humidity for 7 days. After storage, eggs were divided to four groups,
each group including light, medium and heavy egg groups. . First group of eggs were placed to machine and 8 hours of
pre-warming was applied, after 2 hours second group and after 4 hours third group was placed to incubation machine and
6 and 4 hours of pre-warming was applied individually. Finally, control group was placed and incubation machine was
set to 37.7 °C and 60% relative humidity for 18 days and then transferred to hatching machine which was set to 37.5 °C
and 75% relative humidity. All eggs were individually weighed at transfer to determine egg weight losses.
In the second experiment, eggs were daily collected, weighed and stored for 5,7 and 10 days after pre-warmed for 6 and
8 hours. At the end of storage period eggs were placed to incubation machine. Conditions of both storage and incubation
machines were same as the first experiment. At the end of incubation all unhatched eggs were broken to determine
embryonic mortalities and unfertile eggs. Fertility, hatchability and incubation yield was calculated as follows:
B 100 * Number of fertile eggs
Fertility (%) =

Number of total eggs
100 * Number of hatched chicks

Number of fertile eggs
100 * Number of hatched chicks

Number of total eggs

Hatchability(%) =

Incubation yield (%) =

Spss software was used for analyze of data. Analyze of variance was used to determine the differences between groups.

Results

The mean egg weight, egg weight loss, fertility, hatchability and incubation yield of first experiment was given in Table
1. Egg weight loss was significantly affected by pre-warming duration and egg weight. Egg weight loss increased with
parallel to pre-warming duration. Highest egg weight loss was calculated in 8 hours pre-warmed group. Also, heavier
light eggs had higher egg weight loss rates (P<0.01). Hatchability was also significantly affected by pre-warming duration
and egg weight. Pre-warmed groups had higher hatchability than control group. Also, heavier eggs had significantly lower
hatchability.

In the second experiment, eggs were stored after pre-warming. The results are represented in Table 2. Egg weight loss
was not affected by pre-warming, but to the first experiment light eggs had lost more weight (P<0.01). Hatchability was
not significantly affected by pre-warming but, the control group relative had lower hatchability. In conclusion, in both
cases, pre warming before or after storage could improve hatchability.
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Table 1. Hatching results of breeder eggs pre-warmed after storage

Pre- Egg il Egg . . .
\c/jvarm_mg weight n egg weight Foertlllty I—0|atchab|I|ty Ir}cubaotlon
uration Weight (%) (%) yield (%)
(hours) group @) loss (%)
Light 35 63,17 8,48 97,22 94,19 91,67
0 Medium 33 68,56 8,38 91,67 75,91 69,44
Heavy 35 72,87 8,14 97,22 71,47 69,44
Light 66 62,57 9,23 94,32 94,00 88,59
4 Medium 66 68,00 9,21 94,20 89,29 84,18
Heavy 66 72,05 8,33 95,65 81,30 78,26
Light 67 61,46 9,60 95,71 84,98 81,34
6 Medium 65 67,42 9,68 92,87 87,74 81,40
Heavy 67 71,56 9,80 95,71 86,56 82,85
Light 70 59,29 10,85 100,0 95,71 95,71
8 Medium 66 66,72 11,10 94,32 84,85 80,19
Heavy 69 71,03 10,06 98,61 75,35 74,28
Effects
PW ** =% NS % NS
68,20a 8,33d 95,37 80,52b 76,85
67,54b 8,92c 94,73 88,20a 83,68
66,81c 9,69b 94,77 86,42ab 81,86
65,64d 10,66a 97,65 85,31ab 83,39
EWG ** ** NS = el
Light 61,38¢c 9,70a 96,82 92,22 89,33a
Medium 67,55b 9,77a 93,27 84,45 78,80b
Heavy 71,74a 9,22b 96,80 78,67 76,21b
PWXEWG Foke * NS * NS

PW: Pre-warming, EWG: Egg weight group, NS: Insignificant, *:P<0.05, **:P<0.01
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Table 2. . Hatching results of breeder eggs pre-warmed before storage

Storage Pre- Egg Mean Egg Fertility Hatchability Incubation
Duration warming weight egg weight (%) (%) yield (%)
(days) duration group Weight loss(%)
(hours) (@)
Light 12 64.65 11,96 100 75,0 75,0
0 Medium 37 68.66 11,97 97,44 77,78 76,28
Heavy 31 73,98 11,97 99,14 84,24 84,24
Light 80 63,31 12,19 97,48 91,07 88,74
5 6 Medium 80 68,62 11,99 91,21 80,91 73,79
Heavy 80 74,60 11,17 97,48 84,65 82,53
Light 80 63,67 12,35 98,72 93,73 92,50
8 Medium 80 68,60 11,87 94,97 88,13 83,71
Heavy 80 73,68 11,82 93,68 85,59 80,00
Light 25 64,17 11,84 95,83 96,30 92,13
0 Medium 28 68,36 12,03 100 89,26 89,25
Heavy 27 74,62 11,29 92,59 91,53 85,19
Light 75 4868886 11,84 97,33 93,06 90,67
7 6 Medium 75 68,55 12,23 98,67 90,44 89,33
Heavy 75 74,16 11,79 94,67 81,70 77,33
Light 75 63,67 12,47 97,33 90,32 88,00
8 Medium 75 68,80 11,89 93,33 91,67 85,33
Heavy 75 73,95 11,81 93,33 89,85 84,00
Light 41 63,15 12,31 92,67 84,61 78,39
0 Medium 26 68,14 12,40 92,59 100 92,59
Heavy 43 75,10 11,84 93,02 74,72 69,52
Light 80 63,18 13,22 96,20 74,26 71,32
10 6 Medium 80 68,78 12,28 92,35 89,06 82,33
Heavy 60 73,79 11,49 86,67 94,17 81,67
Light 80 63,26 12,89 98,76 76,02 75,02
8 Medium 80 68,86 12,56 96,15 87,81 84,81
Heavy 60 73,58 11,79 95,0 91,12 86,67
Effects
SD fala o NS * *
68,94a 11,91b 96,78 84,57h 81,87ab
68,81a 11,96b 95,90 90,46a 86,81a
10 68,29b 12,38a 93,71 85,76b 80,26b
PW 2 NS NS NS NS
69,382 11,97 96,02 85,94 82,51
68,55b 12,04 94,68 86,59 81,97
68,53b 12,17 95,70 88,25 84,45
EWG fala ol NS NS NS
Light 63,45¢c 12,44a 97,15 86,04 83,53
Medium 68,65b 12,13b 95,19 88,34 84,16
Heavy 74,11a 11,65¢ 94,05 86,40 81,24
SDxPW NS NS NS NS NS
SDXEWG NS NS NS = *
PWXEWG * NS NS NS NS
SDXPWXEWG NS NS NS il NS
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Determination of milk production characteristics, phenotypic, genetic and environmental trends in
Jersey cattle
D. Kabakci and R. Aydin

Apiculture Research Institute, Ordu, Agricultural Faculty, Ataturk University, Erzurum, Turkey

Introduction

Jersey breed has reared densely in Black Sea Region of Turkey. Most particularly, this breed had a high adaptability
considerably under environmental conditions of central and eastern Black Sea region over time and therefore it was used
by the region farmers for breeding purpose.

To date, various methods have been used to estimate genetic parameters of 305-d milk yield, and phenotypic, genetic and
environmental trends in Turkey. Environmental trend was computed by the regression of differences obtained from
successive yields of cows on calving years, whereas phenotypic trend was calculated by the regression of standardized
yields of cows on calving year (Kaygisiz, 1996; Aydin et al., 1998; Musani and Mayer 1997). Afterwards, REML,
DFREML and MTDFREML methods have been employed (Ahmad et al., 2001; Leitona and Zeledon, 2008; Rehman et
al., 2008; Bakir and Kaygisiz, 2009; Cetin and Koc 2011; Missanjo et al., 2011; Katok and Yanar, 2012; Sahin et al.,
2014, Demirguc, 2015; Selvi and Yanar, 2016). Nowadays, Wombat software developed based on REML procedure by
Meyer (2011) have been used (Sahin 2012; Tekerli et al., 2014).

The aim of this study was to determine the effect of environmental factors on actual and 305-d milk yields of Jersey breed
cattle reared at Karakoy State Farm and to estimate phenotypic, genetic and environmental trends in relation to 305-d
milk yield.

Materials and methods

The study’s material comprised milk yield records of Jersey breed cattle reared at Karakoy State Farm located in Black
Sea region of Turkey between the years 2005-2014. In the present study, 704 lactation records of 215 cows belonging to
26 sires were evaluated. A Wombat software program was used to estimate heritability and breeding values for 305-d
milk yield. To determine phenotypic, genetic and environmental trends SPSS software program was used.

Results

The effect of parity, season and year factors on lactation length, actual and 305-d milk yields were found significantly
(P<0,05). Averages of lactation length, actual and 305-d milk yields of Jersey cattle were found as 310 + 5 days, 4462 +
90 kg and 4183 + 70 kg, respectively. In the enterprise, phenotypic, genetic and environmental trends per year were
estimated at 27, 18 and 10 kg, respectively. Heritability (h?) of 305-d milk yield was 0.344.

The phenotypic trends were consistent with those reported by Palmer et al. (1972) and Musani and Mayer (1997). The
genotypic trends estimate were higher than those reported by previous authors (Banga (1992) 0.81+0.16 kg, Njubi et al.,
(1993) 0.7 kg, Musani and Mayer (1997) 0.8 kg, Singh et al., (2003) 0.40 kg, Rehman et al., (2008) 0.896 kg, Leiton and
Zeledon (2008) 7.95 kg and Sahin (2009) 5,90 kg). Environmental trends estimated from Jersey cows were in agreement
with Musani and Mayer (1997) who found 14.6 kg/ year, but higher than those (-14.0 and 32.2 kg/ year) reported by
Palmer et al. (1972) and Nijubi et al. (1993). The heritability estimates for 305-d milk yield trait were in agreement with
those reported by several authors (Makuza et al., 2001, Sahin 2004;2009, Unalan and Cankaya 2010, 2012).

Conclusion

The overall results of this study reflected that a significant improvement was recorded in phenotypic, genetic and
environmental trends for Jersey cattle reared in Karakoy State Farm located in Black Sea region of Turkey between the
years 2005-2014. In the present study, the estimated positive phenotypic, genetic and environmental trends showed that
the Karakoy State Farm had a good herd management. The enterprise has taken a significant task in elite cattle breeding
and, especially in presenting elite cattle to farmers. Application of the available herd management should be sustained
identically for many years, in accordance with phenotypic, genetic and environmental improvements provided by years.
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Introduction

In tropical and subtropical area, dairy goat are frequently subjected to various stressful factors including such as
nutritional, chemical, psychological and environmental stress. Environmental stress due to tremendous changes in
climatic conditions which have negative effects on dairy goats’ productivity (Agossou and Koluman, 2017; Agossou et
al: 2019). The major environmental parameters affecting the thermo comfort of dairy goat are ambient temperature,
relative humidity, intensity of solar radiation and wind. The changes in these climatic components alter the homeothermy
balance of goats leading to physiological and cellular, molecular and hormonal changes (Agossou et al., 2017). This
thermoregulatory responses implemented by animals exposed to adverse environment help to reduce and dissipate body
heat (Darcan and Giiney, 2008). One of the crucial aspect of cellular thermoregulation in goat is the activation and
formation of heat shock proteins, which are molecular chaperons that maintain native conformation of proteins and cell
viability during stress period (Kishore et al., 2016). This study aims to assess the relation between the concentration of
heat shock protein and dairy performances in goats under hot environment.

Materials and Methods

The research was performed at the Dairy Goat Research Farm of Cukurova University located in the province of Adana.
The trials was carried out from June to August using 65 Saanen and 73 Alpine crossbred goats. Experimental animals
were housed in semi-opened barn and fed based on total mixed ration with 40% roughage and 60% concentrate feed (18%
crude protein and 2500 kcal ME/kg DM). 5-8 ml of blood were collected from jugular vein into heparinized vacutainers
tubes. Blood samples were centrifuged for 15 minutes at 1500 rpm and 210ul and serum samples were extracted into
microtubes. The serum samples were analysed to determine the concentration of HSP70 and HSP60 levels using ELISA
test kit (SunRed Biotechnology Co., Shanghai, China).

Milk yields were weekly recorded using an automatic milking system equipped with a graduated reader. Composite milk
samples were monthly collected into plastic tubes of 50 ml, and taken to the laboratory for composition analysis. The
automatic milk analyzer Milkoscan FT-120 (FT-120; Foss, Hillerad, Denmark) connected to a computer was used to
assess the total solids, pH, protein and fat contents of the milk.

During the trials, the recorded meteorological data i.e. ambient temperature and relative humidity were used to calculate
the temperature humidity index (THI) according to the following formula:

THI =db - (0.55 - 0.55 RH) (db - 58); db: the dry bulb temperature (Abdel-Samee, 1996).

Statistical analysis following the GLM procedures in the Statistical Analysis System (SAS V. 2004). Differences were
tested with Duncan’s Multiple Range Test at a level of 5%.

Results and Discussion

The average ambient temperature range between 28.7 £ 0.10C and 34.9 + 0.10C. The highest THI (82.65) were recorded
in afternoon. The thermal comfort zone of goat is reach when the THI is equal or less than 70 (Lu, 1989; Silanikove,
2000). In contrary, goat are subjected to severe heat stress when the THI higher than 78 induces distress (Silanikove,
2000). The current study showed that the THI were higher than 78. Consequently the goats were under severe thermal
discomfort.

On the other hand the results indicated that HSP 60 and HSP 70 were 4.4 £+ 0.42 and 8.7 + 0.72 ng/ml, and 13.9 + 0.36
and 18.34 + 0.47 ng/ml for Alpine and Saanen goats respectively. In term of breeds, the results showed that the HSPs
expressions in Alpine goats is significantly higher than Saanen goats. This may be due to the morphological and coat
characteristics. Regarding the lactation performances, the daily milk yield in Saneen goats was significantly higher than
Alpine (0.9+0.1 vs. 1.6+0.2 I/day). However, the percentage of total solid (12.1+0.53 vs.11.2 +0.3%), solids not fat
(8.2+0.21 vs. 7.9+ 0.3%), Fat (3.9+0.48 vs. 3.1+ 0.1%). Protein (3.4+ 0.32 vs.3.2+ 0.2%) were significantly higher in
Alpine group than Saanen. Furthermore, there was relative negative correlation coefficient between HSP concentrations
and milk yield.

Conclusion
The cellular thermoregulatory response directly expressed by an increasing activation and formation of HSP 60 and HSP
70 was demonstrated to be negatively correlated to lactation perofmances in the thermal stressed goats.
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The Investigation of Biogenic Amines Content of Animal by Products (Chicken Meal, Meat-Bone
Meal, Blood Meal and Fish Meal) in Turkey
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Introduction

Biogenic amines are produced in the result of various metabolic activities of plants, animals and microorganisms, they
are small molecule and toxic compounds which increase in amounts resulting from metabolic processes in plants, animals
and microorganisms. Aliphatic, alicyclic and heterocyclic organic small-molecule organic bases (Erginkaya et al., 1989,
Bardocz, 1995, Turantas et al., 1998).

This research was carried out to determine the level of biogenic amines in feed materials of animal origin (meat and bone
meal, blood, chicken and fish meal). In the experiment not only biogenic amines (tryptamine, B-phenylethylamine,
putrescine, cadaverine, histamine, tyramine, spermidine and spermine) as well as moisture, raw oil, raw protein levels
and raw ash level were determined.

Materials and methods

Animal by products obtained from big poultry companies located different city of Turkey (Adana, Antep, Izmir,
Canakkale) and fish meal samples obtained from poultry companies and fish meal producer factories located north part
of Turkey called Samsun and Sinop cities. Collected samples were 5 sample fish meal, 1 sample blood meal, 4 samples
meat-bone meal, 4 samples chicken meal, totally 14 samples animal by product meals were used for biogenic amines
determination. Each sample were replicated as 6 for extraction of per sample in laboratory. Biogen amines were
determined by Shimadzu Prominence LC 20 AD (Japon) High-performance liquid chromatography (HPLC) instrument
according to Eerola et al. (1993), method.

Results

The results of experiment showed that the biogenic amines level of animal by products that used as a protein source for
feed mixture tryptamine were 0.10-0.63ug/g, B-phenylethylamine 0.04-0.13 pg/g, putrescine 0.805-2.001 ng/g,
cadaverine 0.85-1.54 ug/g, histamine 0.05-0.15 pg/g, tyramine 0.45-0.89 ug/g, spermidine 0.11-0.30 pg/g, spermine 0.17-
0.23 pg/g for bone-meat meal; tryptamine 0.11-0.96 pg/g, B-phenylethylamine 0.06-0.20 pg/g, putrescine 0.26-2.82 ug/g,
cadaverine 1.06- 4.82 pg/g, histamine 0.06-0.27 ug/g, tyramine 0.76-2.45 ug/g, spermidine 0.23-0.36 ug/g, spermine
0.25-2.16 pg/g for chicken meal; tryptamine 0.44-3.30 ug/g, B-phenylethylamine 0.62-1.56 pg/g, putrescine 2.59-7.47
pg/g, cadaverine 8.95-20.98 pg/g, histamine 9.28-33.06 ug/g, tyramine 6.60-12.41 pg/g, spermidine 0.47-1.38 pg/g,
spermine 1.03-3.42 pg/g for fish meal and putrescine 2.92 ug/g, cadaverine 2.11 pug/g, histamine 0.08 pg/g, tyramine 0.03
ng/g, spermidine 0.16 pg/g, spermine 1.20 pg/g for blood meal respectively.

Conclusion

There is only the toxic histamine levels of fish related regulation have been identified in Turkey and there is no any
restrictions on the another feed stuff animal by products is based on the current value to toxic levels. The level of biogenic
amines of fish meal was significantly higher than other investigated animal by products. However, this level is not close
to toxic level even these levels could have positive effects on growth performance of chicken.
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Introduction

Pathogenic organisms compete with host for nutrients and reduce absorption of fat due to bile acids de-conjugation which
may lead to reduced growth performance of birds (Engberg et al., 2000). Organic acid mixture is more efficient than
antibiotic growth promoter in improving broiler performance and decreasing intestinal E. coli and Salmonella and could
be used as a replacement of antibiotic growth promoter in broiler diet (Hassan et al., 2010). FRA AC34® is a commercial
product which is a combination of monoglycerides of butyric acid, propionic acid and essential oils. This study was
planned to evaluate the effect of combination of monoglyceride and organic acids supplementation on immune response
and gut microflora in broilers.

Materials and methods

Two hundred and fifty day-old broilers chicks were randomly divided into five treatments having 5 replicates of 10 birds.
A basal diet (CP: 20%; ME: 3000 kcal/kg) was prepared to serve as negative control (NC). In positive control (PC), birds
were fed basal diet supplemented with Enramycin at 300 g/ton; while in other three dietary treatments, birds were fed
basal diet and offered FRA AC34® liquid at 1.5 (FRA1.5), 2.0 (FRA2.0) and 2.5 ml/liter (FRAZ2.5) in drinking water.
For immune response, blood samples were collected from 2 birds each replicate at 19th and 35th day of age. Antibody
titer against Infectious Bursal disease were evaluated. Anti-body titres against Infectious Bursal disease was evaluated by
ELISA (Nakamura et al., 1994). Nutrient agar was used for total bacteria count. Rogosa agar for Lactobacilli count, and
Rapid E. coli 2 agar and E. coli supplement were used to quantify Escherichia coli. The culture plates for Lactobacilli
was incubated at 30° C in a microaerobic environment whereas those for total bacterial count, E. and coli at 37° C in an
aerobic environment for 24 hours. The cfu in log10 per gram for each of these bacteria within digesta was counted on the
basis of colony morphology and characteristics. The data collected during this experiment was analyzed using GLM
procedure of SAS (2009) and means were compared using Tukey’s Test.

Results

Lactobacillus count was higher (P < 0.05) in FRA1.5 number and least in those fed PC. Number of Lactobacillus bacteria
were not different (P > 0.05) in those supplemented with FRA2.5 and NC. However, it was reduced (P < 0.05) in those
offered FRA2.0 than those fed FRA1.5. Lactobacillus count was not different (P > 0.05) in those birds fed NC than those
in PC. However, it was not different (P > 0.05) in NC and FRA2.5. Coliform bacteria were unaffected (P < 0.05) in birds
fed diets all treatments. Total bacterial count was reduced (P < 0.05) in broilers offered FRAL.5 than those offered
FRAZ2.5. Antibody titer against IBD at 19th and 35th day was not different (P > 0.05) in birds fed diets supplemented with
or without antibiotic (Table 1).

Table 1. Effect of FRA AC34® on antibody titer and bacterial count of broilers

Parameters NC PC FRA1.5 FRA2.0 FRA2.5
IBD (19™d) 338.5 901.6 465.6 454.9 397

IBD (35" d) 76.9 263.2 1 6.2 207.8
Lactobacillus 15.7b¢ 8.9¢ 302 19P 22
Coliform 7.5 1.7 7.1 3.5 2.3

Total bacterial count 1.92x106° 1.94x1082 1.3x108P 2.1x108% 3.1x1082

b Means within a row with different superscripts are significantly different (P < 0.05).
NC = Negaive control, PC = Poisitive control, FRAL1.5 = 1.5 ml/liter, FRA2.0 = 2.0 ml/liter, FRA2.5 = 2.5 ml/liter.

Conclusion Organic acids supplementation improved lactobacillus count, reduced total bacterial count, however, did not
improve antibody titers against ND and IBD. Supplementation of butyric acid in broiler diet had positive effect on
beneficial bacteria (Abdelgader and Al-Fataftah, 2016).
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Introduction

Milk production and the duration of the lactation are influenced by both genetic and environmental factors (Da Gloria et
al., 2012). We investigated the effects of environmental factors on milk production dynamics in Scottish lactating dairy
COWS.

Materials and methods

Historical lactation records (n=217406) from 2010 to 2019 were obtained from a Lely Astronaut robotic milking system.
The incomplete Wood gamma function was fitted to the milk yield records to model lactation curve parameters including
initial milk yield (a), inclining slope parameter (b) and declining slope parameter (c), peak milk yield (Ymax) and days
in milking (b/c), rate of decline after the peak yield over time (persistency (S)), and total milk yield (TMY). Statistical
analyses were carried out on 125,460 daily records from 163 cows over 449 lactations. The preliminary analyses were
conducted to identify the initial model with significant fixed effects that decribes the lactation curve. The best (lowest
AIC) initial model included the 2-way interactions terms for inclining slope parameter (b) x parity (primiparous,
multiparous) and declining slope parameter (c) x parity. Thereafter, a total of 288 possible models incorporating both the
indoor (microclimate) and outdoor weather elements (daily minimum, average and maximum values of temperature,
relative humidity and temperature-humidity index) were generated and Generalized Linear Mixed Modeling (NLME
package) in R (R Core Team, 2018) in Rstudio (RStudio Team, 2016) was used to make the fits and estimate model
parameters. Two final models for the indoor and outdoor parameters were selected based on the lowest AIC values. Both
models had similar significant fixed covariates which were 2 three-way interaction terms b x parity (primiparous,
multiparous) x 2 days lagged minimum temperature and c x parity x 2 days lagged minimum temperature; and two-way
interaction of b x parity.

Results

Two-day lagged minimum temperature ranged from -2.6 to 19.6 °C and from -8.0 to 17.0 °C for the indoor (-2d.minTb)
and outdoor (-2d.minT) data, respectively. Average daily milk yield and parameters b and ¢ were influenced by -2d.minTh
and -2d.minT depending on the parity. Greater b (3=0.319) was found in primiparous cows while the rate of increase prior
to the peak yield was lower ($=0.291) for multiparous cows. In primiparous cows, increase in -2d.minTh from -2.6 to
19.6 °C was associated with an increase in the rate of ‘b’ and daily milk yield by 0.18%, however, the effect in multiparous
cows was much lower (0.025%). A greater decline in average daily milk yield and ¢ was also observed with increased -
2d.minTb for primiparous than multiparous cows. Despite multiparous cows having the highest a, greater Ymax and
earliest day of peak production, TMY and S were greatest in primiparous cows. Primiparous cows took longer to attain
the peak yield (110 days) compared to multiparous (62 days).

Conclusion

Though the model estimates for both indoor and outdoor were different, a similar pattern of milk output and its dependence
on environmental factors was observed for both primiparous and multiparous cows. Our results indicate that primiparous
cows were most affected by the minimum temperature 2 days before the milk yield measurements were taken compared
to the multiparous cows.
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Introduction

Live weight (LW) is the weighbridge weight of animals before slaughter. LW is affected by sources of genetic and
environmental variation (Krupa et al., 2005). Thanks to DNA technology in cattle, many genes associated with LW and
hot carcass weight (HCW) properties have been identified (Dekkers and Hospital, 2002; Shin and Chung, 2007; Carvalho
et al., 2009; Widmann et al., 2013, Kok and Atalay 2018). Among these genes, bovine Leptin (LEP) and Thyoglobulin
(TG) gene generally play an important role in meat quality and meat yield.

Materials and methods

In the study, SNP markers of LEP gene (E2JW, E2FB) and TG gene (C422T) were determined by PCR-RFLP method in
100 head Turkish Holstein cattle (THC) in Edirne Region. Capillary Electrophoresis method was used for genotyping of
cattle. Whether there is a relationship between LW and HCW and SNP markers of sample cattle, also phenotypic
correlation between LW and HCW is discussed.

Results

Two different genotypes (CT, TT) in LEP E2FB and three different genotypes (AA, AT, TT) in LEP E2JW were observed.
TG C422T SNP was monomorphic (CC) in THC. The mean LW of LEP E2FB locus genotypes of THC (kg) was CT
512.14 £ 79.78 and TT 506.50 = 85.97 and average HCW (kg) was 286.25 £+ 45.89 and 281.00 £ 42.13, respectively.
According to the LEP E2JW AA, AT and TT locus genotypes of our bovine samples, average LW (kg) was 499.76 +
69.30,527.55+£91.16 and 509 + 71.81, respectively. In eddition to, averages of HCW (kg) as 78.48+41.35, 293.45+48.69
and 307.75+£57.02, respectively were determined. While the highest LW was in LEP E2JW AT genotype, it was
determined that the best HCW was LEP E2JW TT genotype of THC. It is defined that average LW of TG C422T TT
genotype of THC was 512.16+£79.39 and mean HCW (kg) 286.30+45.40.

Conclusion

According to CT and TT genotypes of LEP E2FB loci the relationship between LW and HCW mean of THC was
statistically insignificant (p> 0.05). The phenotypic correlation between LW and HCW was 0.604 (p <0.001). According
to the LEP E2FB / LEP E2JW / TG C422T markers, it is recommended that cattle in the CT / TT / CC genotype be
considered as breeder in order to increase the meat yield of THC by MAS method.
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Use of watermelon (Citrullus lanatus) seeds in diets for fattening lamb
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Introduction

Feed is a major input into all animal production schemes. Conventional animal feed resources, especially in developing
counties, are becoming very expensive due to competition with human and exportation of these products. Utilization of
non- conventional animals feed resources to supplement energy and protein in ruminants diets become a necessity.
Watermelon is widely produced and consumed in Sudan. Watermelon seeds are the major solid waste (Bawa and Bains,
1977)[1]. The dry seed of watermelon has been reported to contain about 32 g of protein and 51.4 g of fat per 100 g
sample (Kamel et al., 1985) what make watermelon seeds a potential source of protein and lipids.. This study was
conducted to evaluate effects of feeding different levels of whole watermelon seeds on lamb feedlot performance.

Materials and methods

Twent-nine 6-month old lams of Sudan desert sheep with an average weight of 33.8 Kg were used in this study. The
lambs were randomly divided into three groups (n=9) and assigned into three iso-caloric and iso- nitrogenous treatment
diets with different in levels of water melon seeds for 52 days. The diets were WS0, WS10 or WS20 contained 0%
(control), 10% and 20% water melon seeds, respectively. Feed intake was determined daily as the difference between the
amounts of feed offered and refusals. Lambs live weight was taken weekly until the end of feeding trail.

Results
The initial and final weight, weight gain, feed intake and feed conversion ratio are presented in Table 1. Final weight,
daily live weight gain, total weight gain and feed intake were significantly higher in WSO (control) and WS20 groups
compared to WS10 group, with no significant differences between WS0 and WS20 groups. Feed conversion ratio was
higher in WS10 compared to WS0. However in WS20 the difference was not significance when compared to WSO or
WS20.

Table 1: Feedlot performance of lambs different in levels of water melon seeds

Parameter Treatment groups Level of
WS0 (n=9) WS10(n=9) WS20 (n=9) significance

Initial weight (kg) 33.83 33.80 33.72 ns

Final weight (kg) 46.52? 43.0° 46.03? p<0.05

Daily live weight gain (g) 249.642 188.21° 236.39? p<0.05

Total live weight gain (kg)  12.98°2 9.79° 12.302 p <0.05

Daily dry matter intake (kg) 1.692 1.51° 1.702 p <0.05

Total dry matter intake (kg) 87.88? 78.520 88.407 p <0.05

Feed conversion ratio 6.81° 8.022 7.19% p <0.05

abc Means within columns with different superscript letters are different among treatments
ns: not significant.

Conclusion

The finding of this result demonstrated that whole watermelon seeds can be inclusion in lamb fattening diet and supporting
satisfactory feed lot performance. Lamb fed diet contained 20% W watermelon seed had similar feedlot performance to
that fed conventional fattening diet. However, in a similar study that used water melon cake used in lamb fattening by
(Beshir et al., 2009), they reported a significant linear decrease in feedlot parameters with increasing of water melon cake
in lamb diets.
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Introduction

Abnormal stereotype behavior is defined as behaviors that are regularly repeated, exhibited as an example, and do not
have a clear purpose (Odberg, 1978; Yurtman ve ark., 2002). It was determined that sheep exhibited abnormal oral
stereotyped behaviors housed in individual pens and restricted in feeding regime (Cooper ve Jackson, 1996). In goat
production, where intensive production systems have increased, rations with different forage:concentrate (F:C) ratio are
applied during the growth period. In this study, abnormal stereotypic behaviors were determined in goat-kids by fed
different F: C ratio.

Materials and methods

The study was conducted in three singles and 15 twins, in total of 18 female Turkish Saanen goat-kids aged between 90-
100 days. The average initial weight of the goat-kids is 19.8+2.60 kg. The study was conducted for 5 weeks. The goat-
kids were divided into 3 groups randomly according to live weight, type of birth, and dam age. Three groups with F: C
ratios of 20:80 (actual F: C=19.6:80.4), 60:40 (actual F: C=57.5:42.5) and 80:20 (actual F: C=77.0:23.0) were formed.
The goat-kids were housed in individual pens at 1.10 m width x 1.50 length m x 1.50 m height. The fencing of pens have
ainterval of 7 cm. Alfalfa and concentrated feed is given separately in combined feeders. Water is adlibitum presented in
plastic buckets with a diameter of 30 cm and a height of 40 cm. The waterers were cleaned and the water was refreshed
in evenng. Wood slatted (5 cm wide and 2 cm apart) floors were placed on the concrete floors. Daily feed amounts of
goat-kids were determined by considering their live weight (NRC, 2007). Feeding took place between 07:30-08:30 in the
morning and 16: 30-17: 30 in the evening. Direct behavior observations were conducted by 3 observers weekly for 5
weeks. Behavioral characteristics were observed in continuous observation and time sampling method with 10-minute
intervals for a total of 8 hours. In the analysis of the data showing binomial distribution, generalized estimation equations
(GEE) were used for repeated measurements. In the statistical models, group (20:80, 60:40, 80:20) and observation day
(1, 2, 3, 4, 5) and interactions were included as fixed factors. WALD chi-square test was used in post hoc analysis. A
linear model including group, observation day, observation hours (1,..,8), group x observation day was utilized in the
repeated measurement variance analyses for all behavioral characteristics observed continuously. The square root

(w/ (y+ 10)) transformation was applied to provide the prerequisites for analysis of variance. Tukey test was utilized
in the post-hoc analyses. The analyzes were carried out with the program package SAS (1999).

Results

The behavior of alfalfa consumption, concentrate consumption, standing, rumination and anormal stereotypic (bar-biting,
crib-biting, drinker-biting, chain-chewing, wool-biting) behaviors differed significantly according to forage:concentrate
(F: C) groups (Figure 1). Alfalfa consumption were higher in the groups with high roughage (P<0.05). Concentrate
consumption, standing, rumination and stereotypic behavior in the 20:80 group differed significantly from other groups
(P<0.05). Concentrate consumption, standing and stereotypic behavior were higher in 20:80 groups than in other groups,
whereas alfalf consumption and rumination behaviore were lower in the 20:80 group.
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Figure 1. Observation ratio of some behaviors in goat-kids (Differences between means indicated with different letters
for each behavior are significant, P<0.05).

It was determined that bar-biting, crib-biting, drinker-biting, chain-chewing, interaction, scratching, rumination and
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drinking behaviors differ significantly according to F: C groups (Table 1). The 20:80 group had higher frequency of other
behaviors, except for drinking behavior than the 60:40 and 80:20 groups (P<0.05). In drinking behavior, groups of 20:80
and 80:20 differed significantly. The observation day affected wool-biting, interaction and rumination behaviors, whereas
group X observation day had no significant effects on behaviors.

Table 1. Means, standard errors (X + SE) and P* values of some behaviors (times/kid/day) for F:C groups and other
factors

Group P . e on. Observation
F:C=20:80 F:C=60:40 F:C=80:20 Group (G) Day (OD) Gx0OD

Behavior X + SE X + SE X + SE P P P
Bar-biting 14.5342.692 5.00+0.99° 5.06+0.90° 0.0001 0.3643 0.9168
Crib-biting 8.73+2.18%2 3.4340.59P 2.83+0.52°P 0.0011 0.2430 0.2131
Drinker-biting 6.53+1.442 3.56+0.67° 2.40+0.49P 0.0107 0.0707 0.7279
Floor-manipulation 10.10£1.17 14.46£1.76 13.10£2.18 0.2665 0.3255 0.9986
Chain-chewing 9.40+2.792 0.86+0.37P 0.96+0.36" 0.0001 0.2710 0.2294
Wool-biting 1.36+0.42 2.36+0.71 1.63+0.64 0.4226 0.0022 0.3762
Bleating 5.43£1.90 5.23+1.39 7.70£2.35 0.6411 0.2658 0.5186
Pawing floor 1.33+0.42 0.83+0.32 1.73+£0.93 0.5955 0.0556 0.1537
Interaction 5.10+1.232 2.76+0.55P 2.63+0.58P 0.0638 0.0040 0.3129
Bipedal stance 17.76+2.48 18.00£2.21 16.33+1.46 0.9462 0.4755 0.1637
Lying 10.86+0.93 9.46+1.05 8.60+0.82 0.2325 0.3566 0.9763
Scratching 38.10+4.902 33.76+3.422 22.16+2.220 0.0145 0.2119 0.9965
Rumination 13.10+1.682 26.06+3.16° 28.26+2.96P 0.0001 0.0002 0.3868
Drinking 7.53+1.302 5.00+0.482 4.36+0.68° 0.0561 0.9729 0.9688

* Square root (/(y + 10)) transformed data. Differences between means indicated with different letters in the same line for each
behavior are significant (P<0.05).

Conclusion

It has been observed that, forage deficiency has been found to significantly affect normal and abnormal behavior in
growing goat-kids. The goat-kids in the 20:80 group exhibited concentrate consumption, standing, abnormal stereotypic
behaviors (bar-biting, crib-biting, drinker-biting, chain-chewing) and scratching behavior significantly higher than 60:40
and 80: 20 groups. On the other hand, no significant differences were found between 60:40 and 80:20 groups. Similar to
the present study, the increase in concentrate feed and decrease in rough feed in daily rations showed an increase in
abnormal oral stereotypic behavior in lambs and heifers (Cooper et al., 1995; Redbo and Nordblad, 1997). Finally, it
could be said that feeding with a high-concentration diet during the growth phase of goat-kids increase abnormal
stereotypies, which can leads to negative well-being of the animals.
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Introduction The risk factors that the livestock workers faced vary according to the sector. In sheep-goat husbandry, the
most important task in the care-feeding and management of animals falls into workers. Occupational Health and Safety
(OHS) has significant economic implication particularly in terms of medical costs and economic productivity losses.
Sheep and goat breeding in Anatolia has been adapted to regional differences and has been characterized by the
prominence of different applications (Aygin, 2017). It is true that more occupational health and safety intervention
research focusing on preventing illness and injury needs to be conducted. Conducting this type of research is difficult and
time-consuming; however, without increasing the number and methodological rigor of these studies, it will be difficult to
identify effective intervention methods and confidently encourage their use (Goldenhar and Schulte, 1996). Animal
production is associated with a variety of occupational illnesses and injuries.

This review concludes that more education about musculoskeletal disorders, general problems, zoonotic deseases and
prevention is needed, and authorities serving rural communities are a critical link in providing this information. The work-
related accidents encountered workers in the plateau have also been emphasized. This information has been prepared
based on the personal observations and the experiences directly in the local area.

The place and importance of sheep breeding in Mus province Sheep husbandry is an industrial sector that they
transforms the natural vegetation cover pasture and the pasture not used in the agriculture into the products such as meat,
milk and, wool. There are breeds such as White Karaman, Red Karaman, Awassi, Dagli¢, Kivircik, and Karayaka among
local sheep breeds of Turkey (inan and Aygiin, 2018). Small ruminant husbandry is indispensable and an important source
of income for farmers in Mus province. Mus province is suitable for small ruminant breeding in terms of large pasture
areas, water resources, and climate characteristics. It can be said that the province is rich in terms of underground and
surface irrigation sources as well as a suitable land structure for the production of forage crops. Small ruminant husbandry
is a major industrial sector in the Eastern Anatolia of Turkey and relies heavily on migrant and nomadic farm life.

The most common occupational accidents in sheep husbandry The hazard is anything that has the potential to harm.
Hazard can affect the person, the material and the process. Also, hazards can cause accidents, diseases, loss of product,
and machine damage etc. The occupational risk refers to the combination of the likelihood and severity of an injury or
illness resulting from exposure to a hazard.

Workers who are away from social habitats and who work in the hills may be exposed to allergies or poisoning caused
by the attack of various wild animals, such as bee or insect bites, as well as plants grown in the spring, pollen of fungi or
various flowers. Employees are camels exposed to the sun because the work area is mostly open space. Therefore,
excessive exposure to sunlight can cause dermatological problems.

Zoonosis is naturally called vertebrate animals to humans, and humans to animals to diseases or infections.

Other health and safety risks include skin problems, hearing loss, stress, and mental well-being issues particular to farming
and the rural way of life. Occupational skin disorders are common in livestock workers. The effects of sun exposure are
an important cause of morbidity in berivans and shepherds group .

Since livestock workers spend a great deal of time outdoors, they are at risk for physical stress from excessively cold and
excessively hot environments. The magnitude of heat and cold stress problems in agriculture is not well documented.
Tolerance to such environments varies among individuals and may be difficult to predict. Livestock workers should be
provided the means to compensate for extremes of temperature. For example, adequate water supplies while working
outdoors in hot climates are essential.

Berivans and shepherds' lung is one of many forms of hypersensitivity pneumonitis. This problem is becoming rare, which
is likely due to the reduction of exposure to organic dust from the increasing mechanization of agriculture and the effect
of livestock health and safety programs (Von Essen and McCurdy, 1998).

Another danger for berivans and shepherds is the waste of animals. Animal wastes are frequently stored underground and
are a source of toxic gases. Entering confined spaces used for manure storage can lead to fatalities, which are often caused
by hydrogen sulfide exposures (Von Essen and McCurdy, 1998).

Data on work injuries are not as readily available for berivans and shepherds in the nomadic small ruminant husbandry
as for workers in other industries. Because it is difficult to keep such statistics. The number of farmers in the Turkey
affected by pesticides is unknown. Little is known about the extent or magnitude of chronic health problems related to
occupational exposure to pesticides. Although difficult, it is important to carry out further studies on the adverse health
effects associated with pesticides among farm workers. Migrant farm workers have exposure to other hazards that may
increase their risk of health problems: climate-dependent problems, such as heat stroke or cold shock, and occupationally
caused infections such as anthrax, ascariasis, encephalitis, leptospirosis, rabies, salmonellosis, tetanus, and
coccidioidomycosis. Sensory problems are common: eye problems, caused by irritation, infection, or injury from the
wind, sun, dust or soil, agricultural chemicals, debris ejected from farm machinery, and allergic reactions to plants, and
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hearing problems due to noise from farm machinery and cannery work.

Some suggestions and possible preventions It is extremely important that the breeders and the organizations engaged
in animal husbandry have knowledge of occupational health and safety. The nature of nomadic small ruminant hushandry
requires organization that is its own appropriate in accordance with local conditions for the occupational health and safety.
These organizations should be units that are tried to be prevented by determining at the source of the danger. For this aim,
the risks at work should firstly be determined. Then, solution suggestions should be presented to remove or minimize
these risks.

Zoonaotic diseases are one of the most important problems of berivans and shepherds in nomadic animal husbandry.
Workers (berivans and shepherds) and animals must be vaccinated against various zoonotic diseases.

The rules of order and hygiene must be take into accounted during the milking and the shearing of the animals. Improved
water supply should be combined with improved sanitation, special needs of berivans, and a separate toilet in each
household to facilitate personal hygiene.

These approaches are necessary to obtain the cooperation of nomadic workers and their employers so that occupational
exposures and protection as well as health consequences are accurately and completely ascertained. In addition,
information about health effects should be obtained in a way that is not only culturally sensitive but also meaningful to
study participants and yet comparable to that obtained through standardized instruments. Undertaking studies of
occupational health risks in this population with these considerations will not only contribute to the understanding of such
risks but can also further preventive efforts and lead to better health in this high-risk population. Effective prevention can
reduce suffering and death and contribute to enhanced productivity in the workplace. In this way, both the employers and
the employees gain (Aygiin and Demir, 2015).

Taking precautions for occupational health and safety are very difficult, costly and time consuming. Among the
difficulties is the varied nature of agriculture, the many ethnic groups engaged in the activities, the traditionalist view of
farming families, and rapidly changing technology. Also, not all agricultural activities carry the same risk, and, as noted
above, there are many special populations that must be considered.

Conclusion

There are many factors which limit the economic efficiency for production. One of them is production losses due to the
workplace accidents and the occupational illness. The issue of occupational health and safety in animal production is very
important as it is in many other areas. Occupational diseases and accidents that can be encountered by livestock workers
at business have caused the losses of very serious economic and the qualify person in animal production (Aygiin, 2015).
In addition, the sustainability of production is negatively affected. The most common hazards at the animal production in
Turkey are the zoonotic diseases, the ergonomics, the noise, the air conditioning, the chemicals, the animal attacks, the
bites, the injuries, the accidents in transport, the psychological stress and, the skin-borne diseases etc. Especially, the
animal hitting and the zoonotic diseases are very important in livestock husbandry. Therefore, the precautions related to
the occupational health and safety must be taken for the workers at the livestock enterprises, the field, and the factories
such as the feed, the skin, and the meat (Aygiin et al., 2018). There are a number of characteristics of Turkish agriculture
that need to be acknowledged for an effective occupational health and safety response to the farm injury or illness problem.
In Turkey, preventive measures have started to be taken on occupational health and safety in livestock production.
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Investigation of full observation and missing observation in randomized block design
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Introduction

There are many design used in agricultural studies. Of these design, completely randomized design (CRD) is used mostly.
In CRD, experimental material must be generally homogeneous. If the experimental material is not homogeneous,
randomized block design (RBD) is used. There is no missing observation in experiment which is expressed as full
observation. Missing observation consists of unexpected events occurring during the experiment. Sometimes, data may
be lost in part of the study, some observations may be damaged in some blocks or error can be made when saving datas.
In such cases, it is not right to discontinue the investigation or continue working without considering that unit. The only
thing to do is to estimate the missing observation and then continue to study (Diizgiines et al., 1987; Kayaalp and Polat,
2001; Celik, 2012). The aim of this study was to compare the F test results and the relative efficiency both full observation
and estimated missing observations in RBD.

Materials and methods

The milk yield of Alpin and Saanen dairy goat breeds were used as a material in Cukurova University, Faculty of
Agriculture, Department of Animal Science, Research and Application Farm. Eight animals from two goat breeds were
milked twice a day for 5 weeks in the morning and evening and milk yields were calculated separately. The average milk
yields weekly are given in Table 1.

Table 1. The average milk yields weekly

Breed/Week 1 2 3 4 5 Y;

Alpin 13.042 15.285 14.171 13.842 14.350 70.69

Saanen 15.592 15.642 16.428 16.657 16.042 80.361
Y: 28.634 30.920 30.599 30.499 30.392

J

The mathematical model of RBD is as follows.
Yi=ptoi+ B+ e i=1,2,...,t;j=1,2,...,b 1)
Where:
p: The mean effect,
ai: The i treatment effect,
Bj: The j™ block effect, and
eij: The term of error (Montgomery, 2001).
Allan and Wishart (1930) developed method for the estimation of a single missing observation in RBD. Yates
(1933) extended these method for several missing observations. The missing observation is found as follows.
b.B+m.M-G

Missing Observation = m 2
Where:
b: The number of block,
m:The number of treatment,
B: The sum of items in same block as missing observation,
M:The sum of items in same treatment as missing observation, and
G: The sum of all observations in that experimental (Bek and Efe, 1988).
The estimated relative efficiency (RE) of RBD vs. CRD is found as follows.

RE= (b—1)MSg+b(m-1)MSg

- (bm—1)MSg
Where:
b: The number of block,

m: The number of treatment,
MSg: The mean square of block, and

MSg: The mean square of error (Diizgiines et al., 1987).
Comparison between design is also provided by using follows the formula.

@)

S% S2 S2

S i @)
b n RB

Where:

2

S ] -
SZ—CR: The relative efficiency of the RBD,
RB

SI%B: The RBD error variance,
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SéR: The CRD error variance (Diizgiines et al., 1987; Celik, 2012).

Results Variance analysis was performed full observation in RBD and the results are given in Table 2.

Table 2. ANOVA of data set with full observation

Source of variation D.F. S.S M.S F
Blocks 4 1.633 0.408 0.858
Treatments 1 9.353 9.353 19.69"
Error 4 1.902 0.475
Total 9 12.888

*: p<0.05

The blocks (weeks) were determined statistically not significant (p>0.05) and the treatments (goat breeds)

statistically significant (p<0.05).

Relative efficiency of the RBD vs. CRD and n have been identified using Eq. (3) and Eq. (4).

RE = (5-1)0.408+5(2-1)0.475 _ 0.937.
(10-1)0.475

n=5(0.937) = 4.68.

Then, two observation were removed randomly. The average milk yields weekly with missing observation are

given in Table 3.

Table 3. The average milk yields weekly

Breed/Week 1 2 3 4 5 Y;
Alpin 13.042 15.285 14.171 X 14.350 56.848
Saanen 15.592 Y 16.428 16.657 16.042 64.719

Y; 28.634 15.285 30.599 16.657 30.392 121.567=G,

(64—,719) (15,285
4

)

Firstly, Y is given an average value. Y = L —=-1573

G =121.567+15.73= 137.297

5x16.657+2x56.848—137.297
Xl = =14.92

4
G=121.567+14.92=136.487
_ (5x15.285)+(2x64.719)—(136.487) _

Y, " =17.35
G =121.567+17.35=138.917
X, = (5x16.657)+(2x546.848)—(138.917) - 1457
G =121.567+14.52=136.087
Y, - (5x15.285)+(2x64.719)—(136.087) — 1745

4
G = 121.567+17.45=139.017
5x16.657)+(2x56.848)—(139.017
Xg = SROOSHEHSOMD-UIAT - 1450
G = 121567+14.50=136.067

5x15.285)+(2x64.719)—(136.067
Y3:(x )(x4 = ):17.45

So, Y is fixed. Accordingly, these observation values were estimated as X=14.50 and Y= 17.45. Variance analysis was
performed with estimated observation values in RBD and the results are given in Table 4.

Table 4. ANOVA of data set with estimated observation values

Source of variation D.F. S.S M.S F
Blocks 4 4.350 1.087 10.97
Treatments 1 11.657 11.657 117.74"
Error 2 0.198 0.099
Total 7 16.205

*: p<0.05

Since there are 2 missing observations, the degree of freedom of error is reduced by 2. The blocks (weeks) were
determined statistically not significant (p>0.05) and the treatments (goat breeds) statistically significant (p<0.05).
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Conclusion

The blocks (weeks) were determined statistically not significant (p>0.05) both full observation and estimated missing
observations design. The mean square of block (0.408) was lower than the mean square of the error (0.475) for full
observations. In addition, the relative efficiency of RBD vs. CRD was found to be less than 1 (0.937). n was found 4.68.
In other words, if the experiment is carried out in CRD to achieve the same efficiency as RBD, there should be
approximately 5 replicates. This means that the same amount of labor and expense will be made. For these reasons, it was
decided that it would be more appropriate to carry out the experiment in CRD.
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Introduction

Methane produced by ruminants contributes to greenhouse gas production and global warming (IPCC, 2006). It has long
been known that oil supplementation to ruminants' diets reduces enteric CH4 emissions (Czerkawski et al., 1975). Studies
have shown that oils from different plants can alter acetic, propionic and butyric acid production and the number and
variety of microorganisms in the rumen (Busquet et al., 2005; Kongmun et al., 2010). Feed additives are often used in
studies to improve rumen fermentation and various combinations of feed raw materials are tried (Kongmun et al., 2010).
Therefore, determining the gas production potential of coriander oil supplementation to the diet and also the potential of
reducing methane production was determined in this study.

Materials and methods

In the study, the parameters were obtained as in-vitro incubation tecnique. The treatments were made by supplementation
to basal ration (with a 60/40 roughage / concentrate ratio) at levels of 0, 5, 10, 15 and 20 mg / kg with coriander seed oils.
Oil was obtained from commercially sold companies.

In the study, for in-vitro incubation four male goats with 2 years old (45-50 kg) cannulas were used as donor for rumen
liquid. 400 ml of rumen liquid was taken from each animal before being fed in the morning, and then fermentation liquid
was prepared by mixing with artificial spit 2: 1 by filtration through a 4-layer cheese screen (Menke et al. 1979). The
rumen fluid was collected at 0, 4, 8, 12, and 24 hours of fermentation in order to determine the fermentation parameters
in rumen during the study. The amounts of astringent, propionic and butyric acid were determined by using gas
chromatograph. The data was analyzed by one way ANOVA by IBM SPSS statistics package program. The differences
of means between groups were determine with Duncan’s test. The significance level was %5.

Results

The effects of coriander oil supplementation to the diet at different levels on pH, GP, MP, OMD, ME, NEL and VFA are
given in Table 1. When the results were examined, it was found that coriander oil supplemented to the diet did not affect
pH, MP and VFA (P> 0.05), but gas production increased with the supplementation of oil and 20 mg/kg coriander to the
diet significantly increased. While the percentage of methane production was not affected in the study, when total gas
production was examined in mL, it was found that it increased with the supplementation of oil and significantly increased
with the supplementation of 20 mg/kg coriander oil to the diet. Similar results were observed for OMD, ME and NEL.

Table 1. Effects of coriander oil supplementation to diet at different doses on gas production and rumen fermentation
parameters.

Coriander seed oil, mg/kg

0 5 10 15 20 SEM P
pH 6.11 5.92 6.95 591 RIS 0.20 0.455
GP, mL/gDM 151.88> 217.74% 180.11% 215.06% 221.77¢ 8.84 0.027
MP, % 21.15 21.70 2331 22.03 22.08 057 0.847
MP, mL 31.69° 46.98%° 42.05% 47.39% 49.05° 513 0.041

OMD, mg/kg 403.8° 507.4% 4482® 503.1* 513.7@ 13.9 0.027

ME, Mcal/kg  6.09° 7.76% 6.81% 7.69% 7.862 0.22 0.027

NEL, Mcal/kg 3.19° 4.68% 3.85% 4.63% 4,782 0.20 0.025

Acetate, % 57.49 61.88 60.11 61.06 60.72 0.64 0.252

Propionate, % 22.68  18.70 20.05 21.15 22.07 051 0.078

Butyrate, %  19.83  19.42 19.85 17.80 1721  0.63 0.600
SEM, standart error of means; P, level of significance; GP, gas production; MP, methane production; OMD, organic matter digestibilty;
ME, metabolisable energy; NEL, net energy lactation

Conclusion

The use of oil in ruminant feeds is recommended especially for the reduction of methane production (Sejian et al., 2011).
In addition, oils are supplemented in order to increase the diet energy concentration. However, due to the antimicrobial
properties of the oil, the level is very important for ruminant diets. In this study, the aim was to suppress methane
production. However, it was observed that oil supplementation do not affect methane production. Studies have reported
that an oil-rich diet can be used to reduce methane production from rumen (Jal¢ et al. 2006). Oil supplementation,
especially in dairy cattle diets, has been widely used to increase dietary energy content and to increase energy use required
for milk production (Eugene et al., 2008; Chiquette et al., 2004). In a study, it was reported that oil supplementation to
diet reduces and inhibits methane production, but these effects have been shown to vary according to the chain length of
fatty acids and the composition of the basal diet (Eugene et al., 2008). Another study reported a significant reduction in
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methane production when 10% coconut oil supplementation to the diet (Soliva et al., 2004). In the present study, it is seen
that the oil supplementation to the diet affect rumen pH and gas production parameters. Although many factors affect the
profile and amount of gas production in rumen, the presence of mainly cellulose structure and secondary metabolites are
among the important factors (Babayemi et al., 2004). In-vitro gas production is known to be related to the presence and
production of volatile fatty acids (VFAs) after substrate fermentation. Therefore, the gas production rate is also related to
the ratio of substrate fermentation in the rumen (Blummel and @rskov, 1993). In this study, the supplementation of
coriander oil to the diet increased the total gas production. In a study, it was reported that black seed oil supplemented to
wheat straw increased gas production, ME and OMD values (Yilmaz, 2009). However, in one study, it was reported that
total gas production decreased with the supplementation of oil to the diet (Schauff et al., 1992). In ruminant diets, it has
been reported that negative effects on the gas production and related digestion parameters are observed when the level in
the diet is higher than 5% and above 8% in total (Boadi, 2004). In the present study, due to the fact that the oil content
was less than 5%, the supplementation of oil to the diet (especially those with low unsaturated fatty acids) had a negative
effect on gas production, but had positive effects.
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Introduction

A balanced diet is one of the most important conditions for a healthy life. Animal products play an important role in
fulfilling this requirement. Poultry products such as white meat and eggs have received more demand from other animal
products because of their cheap and healthy nature. To meet this increasing demand, there has been an increased in a large
number of poultry from year to year. Due to the increase in the number of poultry in our country, significant progress has
been made in the compound feed production and feed industry. However, when raw material production performance is
insufficient, raw material supply becomes difficult for compound feed (Battaloglu 2007). Soybean meal, which forms the
basis of plant protein sources in poultry, is mostly imported and high-cost feed group. Therefore, the use of other vegetable
protein sources instead of soybean meal in poultry nutrition has been the subject of research. In this study, to increase the
utilization possibilities of sunflower meal (SM), which is limited in poultry nutrition, it is aimed to improve the nutritional
value by adding pomegranate peel (PP) to the SM by subjecting it to whey (W) and solid-state fermentation (SSF).

Materials and methods

In this study, it was aimed to determine the effect of solid-state fermentation (SSF) with whey (W) on the nutrient
composition of pomegranate peel (PP) supplemented sunflower meal (SM). Experiment was conducted with six groups
such as the first group SM + TW (tap water), the second group SM + W, the third group SM + W + 0.5% PP, the fourth
group SM + W + 1% PP, the fifth group SM + W + 1.5% PP and the sixth group SM + W + 2% PP, respectively. The
mixtures were prepared to complete 100 grams of sunflower meal with 0, 0,5, 1,0, 1,5 and 2,0 grams of pomegranate peel
(PP), respectively. Each group consisted of eight replicates. Prepared mixtures were placed in 500 ml Erlenmeyer and
120 ml tap water was added to the mixing of the first group and 120 ml whey was added in other groups and then mixed
homogeneously. Four of the Erlenmeyer prepared for each group without being fermented were dried at room
temperature. The remaining Erlenmeyer was fermented at 32°C+2 for 48 hours. After fermentation, dry matter, crude
protein, ether extract, crude ash, crude fiber, antioxidant activities, and yeast (Saccharomyces cerevisiae) numbers were
determined in fermented and non-fermented feed samples.

Results

In the current study, crude protein and crude ash ratios of fermented feeds increased significantly and ether extract ratios
decreased. It was observed that there was no change in the dry matter and the crude fiber content of the feed samples. The
fermented sunflower meal had a significant increase in the yeast content and antioxidant activity (P <0.01). In this study,
although the highest increase in crude protein content was achieved in SM + W + 0.5% PP group, SM + W + 1.5% PP
had the lowest phytic acid content and highest antioxidant activity. It is concluded that the group is the most ideal in
poultry feeding.

Table 1. Dry matter, crude protein, ether extract, crude ash, crude cellulose and antioxidant activities and yeast
(Saccharomyces cerevisiae) numbers of fermented and non-fermented feeds after fermentation

A Ether Extract Crude Fiber Antioxidant Yeast
0, 0, 0,
GROUPS Dry Matter %  Crude Ash %  Crude Protein % % % %DPPH Numbers (k.0.b/g)
BF AF__BF AF__ BF _AF BFE AF__BF AF__BF __AF BF AF
SM+TW 8856 8328 603 732 258 2597 070 058 2545 2576 5369 6121+ g0 X DPZ X
SM+W 8875 8777 724 748 2609 2783 107 094 2558 2553 5991  7317x 000 X D92 X
0,
M 05%  gg43 8609 6,60 707 2559 3057 107 096 2531 2569 6351 6877 ‘1‘6835 b 26172* X
0,
oy PW I g785 seg2 648 8107 2616 2698 123 104 2600 2566 6389  7a1re o902 X &8 X
0,
oy TWELS® gg79 gos0 a1 797 2530 2809¢ 115 089 2514 2562 6621  gesex  oop X 8F% X
0,
oy PW B gg06 g722 689 808 2597 2728 117 110 2595 2626 6954  gs19e  on X &I X
ASE 019 027 015 020 _ 020 037 005 005 020 012 137 235 0,028 0031
R ns * *x ns ns *x * * ns ns *x okl ns ns

A.F: After fermentation, B.F: Before fermentation SM: Sunflower meal TW: Tap water, W:Whey, PP: Pomegranate peel,
ASE: Average standard error*: P<0.05, **: P<0.01 ns: Insignificant

Conclusion
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The results obtained were found in parallel with previous studies. Depending on the fermentation in different feeds and
different microorganisms; dry matter and crude fiber ratio, while there is no change in the current study, other studies
have reported decreased dry matter and crude fiber rates as a result of fermentation (Baran 2017; Soltan et al. 2015 ve
Hassaan et al. 2015; Safari et al. 2012). Crude ash, crude protein, yeast numbers, and antioxidant ratios in parallel with
the current study of the Crude protein ratio due to the yeasts in the environment, whey and yeast due to the presence of
crude ash ratio, pomegranate peel content due to the antioxidant content has been reported to increase. (Soltan et al. 2015;
Hassaan et al. 2015; Baran 2017; Yasar 2014; Rashad et al. 2011; Shi et al. 2017; Uysal 2017; Frias et al. 2008;
Aggelopoulus et al. 2014; Martins et al. 2011; Tapati and Kuhad 2014; Tosun 2017; Bhanja and Kuhad 2014). It has been
reported that there has been a decrease in ether extract values similar to the current study. (Rashad et al. 2011; lluyemi et
al. 2006; Lateef et al. 2008; Shi et al. 2017; Soltan et al. 2015; Uysal 2017). Consequently, it was found that the crude
protein content and antioxidant activity of the fermented sunflower seed meal by joining pomegranate peel increased. As
can be seen from the above-mentioned findings, sunflower seed has been given functional properties.
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Introduction

The adaptation mechanism of goats to the thermal stress includes behavioural, physiological, biochemical, hormonal,
cellular and morphological responses. The exposure of cells to thermal stimuli leads to the activation and formation of
heat shock proteins (HSPs) by genes. HSPs are molecular chaperons that maintain native conformation of proteins and
cell viability during stress period (Kishore et al., 2016). They protect cells, tissues, and organs from stress by helping
protein folding (assembly and refolding) in endoplasmic reticulum (Gade et al., 2010; Jee, 2016). HSPs’ expression acts
as a potential indicator of animal thermo-tolerance ability (Kishore et al., 2016). This study was undertaken to investigate
the HSPs (60 and 70) expression and physiological parameters of heat-stressed goats.

Materials and Methods

This study was carried out at the Dairy Goat Research Farm of Cukurova University located in the province of Adana
which is characterized by mild and wet winters and hot and dry summers. This study involved 160 goats of 18 months
old: Saanen (n= 65), Alpine (n=73) housed in semi-opened pens and fed on forage (oats and alfalfa hay), corn silage and
500g concentrate feed (18% crude protein and 2500 kcal ME/kg DM). The experiments were carried out in winter
(January) and summer (July). Serum samples were obtained from 5-8 ml of blood samples were collected from jugular
vein into heparinized vacutainers tubes. Blood samples were centrifuged for 15 minutes at 1500 rpm and 210ul of serum
were taken into labelled microtubes and stored at —20°C. Serum HSP70 and HSP60 levels were assayed using ELISA test
kit (SunRed Biotechnology Co., Shanghai, China).

Physiological data including rectal temperature (RT), respiration rate (RR) and pulse rate (PR) were recorded in the
morning at (07:00-08:00) and afternoon (13:00-14:00). During the trials, the daily environmental data i.e. ambient
temperature and relative humidity were recorded. The temperature humidity index (THI) according to the following
formula:

THI =db - (0.55 - 0.55 RH) (db - 58); db: the dry bulb temperature (Abdel-Samee, 1996).

HSPs levels and physiological data were statistically analysed following the GLM procedures in the Statistical Analysis
System (SAS V. 2004). Differences were tested with Duncan’s Multiple Range Test at a level of 5% or 1%.

Results and Discussion

During trials, the average recorded THI were 55.09 and 80.81 in winter and summer respectively. The results indicated
that experimental does were subjected to severe thermal stress in summer. Heat stress results into thermoregulatory
misbalance which is manifested by the alterations of physiological parameters. In winter and summer, the RT in all breeds
groups were significantly (P< 0.05) lower in morning (35.1 + 0.25°C vs. 36.2 £ 0.13°C) when compared to the recorded
value in afternoon (37.6 £ 0.12°C vs. 40.7 + 0.3°C). In the current study, the PR ranged between 104.9 +2.27 and 111.9
+ 2.07 bpm, while RR varied between 67.1 £ 2.5 and 100.7 £ 3.17 breaths/minutes. Similar results were reported through
literature (Darcan et al., 2007; Darcan and Giiney, 2008; Patbandha et al., 2018; Agossou et al., 2019). The increase of
ambient temperature during the day causes environmental stress and an increase of RT. In addition, the results indicated
that goats had significantly (P<0.05) lower RR and PR in the morning. Animal exposed to thermal stress increase their
respiratory magnitude and heart rate to loss heat by evaporation. This thermoregulatory mechanism helps to maintain
homeothermy and avoid increased rectal temperature.

The serum concentration of HSP60 (11.1 + 0.85 vs. 6.7 + 0.62 ng/ml) and HSP70 (21.6 + 0.76 vs.20.9 £+ 0.53) were
significantly higher (P < 0.05) in all breed groups during summer season when compared to winter. In addition, a positive
and significant correlation was observed between THI, RT, PR, RR and HSP concentration. The current findings were in
accordance with previous investigations (Kishore et al., 2016; Archana et al., 2017). High levels of HSP 60 and 70 were
reported as indicator of thermo-tolerance in animals subjected to thermal stress and water deprivation.

Conclusion

In heat stressed dairy goats, the changes of environmental conditions associated with high ambient temperature lead to
thermal stress. This negatively alters physiological state of goats causing an increase of RR, RT and PR and plasma level
of HSPs. This thermoregulatory mechanism set by animal under hot environment contributes to maintain balanced
homeothermy.
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Introduction

Small ruminants, particularly sheep, are suffering from many respiratory diseases. Among the causative agents of
respiratory diseases, the most important microorganisms are Mannheimia haemolytica. In the case of a most severe form
of infection which is commonly known as the severe fibrinous pleuropneumonia characterized by fibrin deposition and
merging, intra-alveolar hemorrhage, forceful leukocyte infiltration in alveoli of the lungs. Being a Gram-negative
bacterium, Mannheimia haemolytica is causing respiratory diseases in animals and pneumonia which is the must dangers
diseases that make a great economic loss. The sheep immune system is responsible for the detection, capturing and
elimination of foreign bodies including bacteria. However, there are no substantial studies explaining the molecular
mechanism of respiratory diseases and immune system response in sheep lung. Therefore, this study was conducted to
investigate the expression pattern of IL-/p, one of the important genes in immune system, to understand the molecular
mechanism underlying in M. haemolytica induced infection in sheep lung.

Materials and Methods

In this study, lungs form a local Turkish breed (Akkaraman) were collected from the slaughterhouse and the alveolar
macrophages (AMs) were isolated according to the established protocol. The isolated bronchoalveolar lavage (BAL) cells
were cultured for 4 hours and allowed the macrophages to attach with the floor. After that, the cells were washed to
remove non-adherent cells. In this way, it is possible to obtain 90-95% pure alveolar macrophages. Three different doses
of M. haemolytica were used (TO: control, T1: 1800, T2: 2700, T3: 5400 bacterial units approximately) for two different
time points (4 and 24 h), then RNA was extracted, and the cDNA was synthesized. Finally, by using the real-time PCR,
we investigated the expression levels of IL-7/ as it is known to be highly involved in the pathways related to the innate
immunity. GAPDH was used as the reference gene.

Result

We have collected a good number of AM cells from three lungs for our experiment. The cell culture picture indicated that
the cells were in a good health and morphology before the treatment started. However, upon the exposure of M.
haemolytica, we observed a lower trend of viability of the AM cells. The expression analysis of IL-14 gene revealed that
the expression of this gene was higher in all treatment groups compared to control. However, treatment with 5400 bacterial
unitin T3 group resulted in a significantly higher expression of IL-75 compared to other groups. In addition, it is important
to note that T1 treatment at 4h experiment showed higher gene expression compared to 24h experiment, whereas T2 and
T3 treatments presented higher gene expression of IL-74 in 24-h.

Discussion

Our study revealed for the first time that the exposure to M. haemolytica stimulates the immune response in the sheep
alveolar macrophages in a time and dose-dependent manner. In vitro study: In 4 h trial, the exposure of AMs to M.
haemolytica treatments resulted in a higher mRNA expression of IL-/5 compared to 24 h trial, whereas T2 and T3
treatments presented higher gene expression of IL-7p in 24-h. The result of this study indicates there is a strong correlation
between the expression of immune-related genes and the exposure to the M. haemolytica toxins or live bacteria which
completely agrees with our results (U. N. Alhaji, J. Rivera, D. N. Atapattu, K. Owusu-ofori, and C. J. Czuprynski, 2015).

Conclusion

M. haemolytica causes pneumonia in all ruminants including sheep which is one of the most important causes of economic
losses in the livestock industry. Our study clearly demonstrated that stimulation of alveolar macrophages with M.
haemolytica Bacteria in in vitro for 4 h treatment significantly increase the expression of IL-/4 compared to 24 h treatment
Akkaraman lambs, this was clear from the high and significant mRNA expression levels of IL- 14 presented in Akkaraman
lambs in response to all treatments compared with control after 4 h and 24 h of treatments.
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Introduction

Local milk production has consistently fallen short of demand especially in urban centres during dry seasons leading to
massive importation of milk and milk products (Adewumi and Olorunisomo, 2009). Kalahari Red goats are not indigenous
to Nigeria but have outstanding qualities of producing good milk sufficient for twins and triplets. Moringa leaves have
also been shown to increase milk production (Estrella et al., 2000). Moreover, there is little or no study on milk yield and
composition of this breed of goat since imported into Nigeria. Therefore, this work was designed to determine the milk
yield and composition of Kalahari red goats so as to know its milking ability and its nutritional value in the dry season
when fed with MOLM-based concentrates in dry season.

Materials and method

The harvested Moringa leaves (Nigerian ecotype) were air-dried and then hand-milled to obtain a product herein referred
to as Moringa oleifera leaf meal (MOLM). A total of twenty (20) 2-year old lactating Kalahari Red does weighing
39.16+0.56 were used in the experiment for a duration of 98 days (14 days of adjustment period, 84 days for data
collection). Newly born twenty seven (27) kids were allowed to suckle their dams freely for the first 20 days post-partum
in order to have access to colostrum and good quantity of milk before commencement of the experiment. Prior to each
day’s milking, kids were separated from their dams for three hours (8:00 to 11:00 hours). The extractable 3-hour milk
yield was measured using a measuring cylinder. Milk yield per day was determined by multiplying the 3 hour milk yield
by 8. Milk secretion rate was obtained on hourly basis by dividing the 3-hour milk yield by 3. Milk composition was
carried out in the Animal Physiology Laboratory, Federal University of Agriculture, Abeokuta. All data collected from
parameters investigated were based on Completely Randomized Design and subjected to one way analysis of variance
using the procedure of statistical analysis software SAS 9.1 (SAS, 2003) and treatment means were compared using
Duncan’s procedure of the same software. The statistical model focused primarily on inclusion level effect as the main
treatment. The following model was thus used: Yi; = u + Mj; + ejj; where Yi; is the dependent, continuous variable; u is the
overall mean; M; is the fixed effect of the jth postpartum inclusion of air-dried Moringa oleifera leaf meal (j = 0%, 5%,
10% 15%) and e;j is the residual error.

Results

Table 1 shows the weekly milk yield (ml) of lactating Kalahari Red does fed Moringa oleifera leaf meal-based
concentrates. Higher milk yield was observed in week 3 with 10 % Moringa oleifera leaf meal inclusion level compared
with others and control. Also, Higher milk yield was observed on week 5 for 10 % MOLM ( 1002.00 ml) while 15%,
0% and 5 % had 793.60 ml, 725.33 ml and 635.20 ml respectively. Table 2 shows the effects of Moringa oleifera leaf
meal-based concentrates on milk composition of lactating Kalahari Red does .Total solid, moisture, fat, protein, casein
and whey were significantly (p < 0.05) influenced by the substitution levels of MOLM. As the level of MOLM increased,
mean values recorded for fat also increased. Lactating does fed control diet recorded the highest solid non-fat content
(10.95 %). The percentage of protein content was highest in group fed 10 % MOLM.

Table 1: Weekly milk yield (ml) of lactating Kalahari Red does fed Moringa oleifera leaf meal-based concentrates
Moringa oleifera leaf meal inclusion level

Weeks 0% 5 % 10 % 15 % SEM
3 491.88° 541.072 543.362 462.04° 8.76

4 425.33 441.60 718.00 505.60 49.24
5 725.33 635.20 1002.00 793.60 89.90
6 631.96° 780.332 862.512 516.00°¢ 33.87
7 650.67 689.60 1000.00 484.80 83.97
8 380.80° 387.20° 758.002 296.00° 62.69
9 600.00 443.20 604.00 518.40 63.14
10 464.00 406.40 474.00 356.80 58.38
11 385.60 281.60 298.66 296.00 42.59
12 252.80 374.40 362.66 280.00 41.04
13 284.00 289.60 312.00 332.00 43.06
14 279.00 307.20 324.66 319.00 41.76

abc means in the same row with different superscripts differ significantly (p < 0.05)

Table 2: Effects of Moringa oleifera leaf meal-based concentrates on milk composition of lactating Kalahari Red does
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Moringa oleifera leaf meal inclusion level

Parameters % 0% 5% 10 % 15 % SEM
Total Solid 14.48bc 16.092 16.602 14.02¢ 0.33
Moisture 85.512 83.9b¢ 83.39°¢ 85.972 0.33
Fat 4.16° 5.142 6.142 441> 0.19
Solid-Non-Fat 10.32 10.95 10.46 9.64 0.25
Titrable Acidity 141 1.40 143 1.55 0.06
Lactose 2.82 3.38 3.17 2.48 0.32
Protein 3.10¢ 3.93° 4.64° 3.47b¢ 0.13
Casein 2.52¢ 3.19° 3.772 2.81b¢ 0.10
Whey 0.58¢ 0.74b 0.872 0.65b¢ 0.02
Ash 4.65 3.91 3.89 4.82 0.22

ab means in the same row with different superscripts differ significantly (p < 0.05)

Conclusion

According to Sarwatt et al. (2004), Moringa improved the milk yield due to a positive effect on the rumen environment,
leading to increased rumen microbial output, and that the protein in Moringa also has good rumen bypass characteristics.
High milk yields can be achieved during the dry season with Moringa supplement. MOLM has been reported to increase
daily milk yield (Sarwatt et al., 2004; Reyes-Sanchez et al., 2006b) which was the highest in 10 % inclusion level when
compared to others. MOLM at 10 % inclusion level elicited about 30.30 % more milk yield than the control. Moringa
was readily accepted by the animals and did not seem to have any toxic effect or contain any factor limiting its intake.
The findings are similar with Nadir and Eva Spo“rndly (2005) who fed dairy cows with Moringa leaves at a level of 0.3
% of BW which resulted in a milk yield of 5.70 kg cow per day, and this was 13.00 % higher than the control treatment,
which was grazing only. Sarwatt et al. (2004) found that when cotton seed cake was substituted by Moringa leaf meal at
levels of 10, 20 or 30 % of DM, milk yield was significantly increased by 1.4, 0.9 and 0.8 kg cow per day respectively.
The result of this study on the milk composition revealed that milk constituents did not follow a particular trend. While
inclusion of Moringa oleifera levels had significant (p < 0.05) effect on milk composition. The result was in agreement
with Anjum et al. (2007) who reported that treatment has effect on total solid. The findings show that 10 % inclusion
level of the test ingredient had significant higher total solid, fat, protein, casein and whey contents when compared to
those in other inclusion levels. This shows that milk quality is dependent on the nutrients combination of the feed as they
were readily available for milk synthesis. Moringa oleifera leaf meal can be used to improve milk yield of Kalahari Red
goats.
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Introduction

Japanese quail is used in commercial production for its meat and egg due to its qualities such as, the short-time generation
interval, low feed consumption, high breeding ability, capacity to have a great number of quails per unit area, low breeding
cost and high resistance against diseases. Besides, Japanese quail is also a model animal in biological scientific studies
because of mentioned advantages (Minvielle, 1998). The quail is a good model for poultry, particularly as far as fear is
concerned (Jones et al., 1982; Mills and Faure, 1986). Research on the welfare of poultry species raised for meat and egg
production has identified a number of traits related in one way or another to the well-being of birds (Mignon-Grasteau
and Minvielle, 2003). Fearfulness is one of them, and it can be determined using tonic immobility test in domesticated
birds. Duration of tonic immobility (T1) is a well established criterion of fearfulness in birds, but its relation to production
traits has been little studied. Fear is one of the most important factors in the occurrence of stress in birds and leads to
significant economic losses. There are some studies on the level of fear, the relationship between fear and yield traits, and
genetic background of fearfulness in Japanese quail (Minvielle et al., 2002; Mignon-Gresteau and Minvielle, 2003;
Mignon-Grasteauet al., 2003; Calandreau et al. 2011). The aim of this study was to investigate the effects of the type of
housing and cage stocking density on the fear level and growth characteristics of a Japanese quail flock. For this purpose,
a total of 327 mixed sex Japanese quails housed in individual and group cages were grown at 7 different stocking densities
and tonic immobility (TI) durations and growth traits were measured.

Materials and methods

This study was performed in the Poultry Research Unit of Akdeniz University, Turkey. Japanese quail (Coturnix coturnix
japonica) were used as animal material. The quails used in the study were attached with wing numbers at hatch and were
housed in six-floor for the first three weeks that environmentally controlled brooder cages with 96 x 43 x 21 cm
compartments on each floor. All chicks with wing banded were weighted weekly hatching to eight weeks of age. The
quails were fed with 24% crude protein, 2900 kcal / kg metabolic energy feed for three weeks. The quails were placed in
individual compartments measuring 14 x 20 x 21 cm starting from the third week, during which period 20% crude protein
was fed with breeding quail feed containing 2800 kcal / kg metabolic energy. Ad libitum feeding and a 23 h lighting
program were applied from hatch to the end of the experiment. At the age of three weeks, 162 randomly selected quails
were placed in colony cages with different stocking densities of 160 cm?, 180 cm?, 200 cm?, 220 cm?, 240 cm?. The
randomly selected 165 quails were housed in individual cages with different stocking densities of 280 cm?and 360 cm?.
As a result, a total of 327 quails were housed in two cage stocking densities (280 and 360 cm?/quail) in individual cages
and five cage stocking densities (160, 180, 200, 220, 240 cm?/quail) in colony type group cages. 14 deaths occurred during
the trial and substitute quails were added in their place in order to keep the stocking density. Tonic immobility durations
were measured in order to determine fear levels when the quails housed in individual and group cages reached the age of
8 weeks. A wooden apparatus was prepared for this purpose and the quails were laid on their back with their heads upside
down and supported by the chest and the animal was released after 10 seconds. The time during which the quails remained
stationary without getting up was recorded. This was continued for a maximum of five minutes. The Richards nonlinear
regression model was used to estimate the growth curve of each quail.

1
—B,(t—B3) B1/(1-B1)|1(1-B1)
Yt = Bo [1 -(1- 81)9[ Pa(t=Fa)/Bs ]]
where yt is the weight of bird at time t, B is the asymptotic (mature) weight, 3, is the maximum relative growth (per

day), B3 is the age at maximum rate of growth (day), and [3; is a shape parameter, with the property that Bll/(l_sl)is
relative weight at point of inflection (Aggrey, 2002; Aggrey et al., 2003; Naring et al., 2010). Individual growth curve
parameters of Richards function were estimated for each bird using PROC NLIN (Marquart algorithm) procedure of SAS
9.3 software (SAS Institute Inc., Cary, NC). A nested design statistical model was used for analysis of variance in order
to measure the effects of cage type and stocking density on TI duration, live weight and growth curve parameters of
treatment groups.

Results

The results of variance analyses and mean values of tonic immobility durations, weekly body weights, parameters and
inflection point coordinates by housing types and stocking densities are presented in Table 1. As it can be seen from Table
1, the stocking density did not have an effect on the duration of tonic immobility. On the contrary, it is possible to say
that the average tonic immobility duration (107.89 sec) of quails housed in individual cages is higher than those (86.22
sec) housed in colony cages (P<0.05). There were differences in both the stocking densities and cage types in terms of
mean values of live weight at 35, 42, and 56 days of age (all of P<0.05). The individual cages and higher stocking densities
were found to have positive effect on body weight. In terms of sexual maturity parameter of growth curve model, there
was a difference between housing types (P<0.05), but no difference was found between the stocking density groups
(P>0.05). There were statistically significant differences (both of P<0.05) between the stocking density groups and cage
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types in terms of the growth model's inflection point age and weight. The earliest inflection point age (20.64 day) was
observed in quails housed in cage stocking density of 240 cm? in colony type cage, while the latest inflection point age
(23.48 day) was found in individual housed quails in cage stocking density of 360 cm?.

Table 1. The mean values of tonic immobility durations, weekly body weights, parameters and inflection point coordinates
by housing types and stocking densities and the results of statistical analyses

Housing ?)t:r?skllt;g I BW35 BW42 BWS56 o By B, IPa IPw
Type (cm?) (sec) ) ) ) (9) (day) ()
160 8406  150.69° 17052 185.45° 19390  1.88 0118  2253°  91.23¢
180 8147  157.56® 173.54° 184.26° 18811  2.11 0136  2146°  93.23¢
ggé‘;”y 200 9399  152.77¢ 170.07¢ 183.49¢ 190.99  2.26 0140 2288  94.41°
220 87.34 15445 17150 185.39° 19344  2.05 0132 2187  91.80°
240 8631  147.90° 167.41° 182.44° 19258 151 0099 20649  83.04°
General 8622  152.82 17077 18431 19177  1.97 0125 2191  90.95
Individual 280 108.18 15514 17514> 189.70° 200.32  2.09 0127 2278 95200
Cage 360 107.13  161.93° 18467 197.98 207.18  2.20 0134 2348 101712
General 107.89  157.06 177.84 19204  202.26  2.12 0129 2298  97.04
SEM 3.15 0.95 1.16 1.19 1.76 0.06 0001 021 0.94
Sources of Variation P Values
Housing Type 0.001*  0027* 0.003* 0001* 0003* 0175 0557  0.010* 0.001*
Stocking Density 0055  0013* 0008* 0015~ 0089 0100 0137  0025*  0.001*

&Values within columns with no common superscript are different (P< 0.05).

The phenotypic correlations among duration of tonic immobility and growth related traits are shown in Table 2, and these
correlations were not significant (P>0.05). On the contrary, the correlations between the mean weights of successive
weeks are strong and positive. The correlations between o and B1 and B2 are negative, but on the contrary, it is positive
with inflection point weight.

Table 2. The phenotypic correlations between tonic immobility duration and growth characteristics

TI BW 35 BW 42 BW 56 Bo B1 B2 IPaA IPw

TI 1.00 0.05 0.04 0.05 0.08 0.04 0.03 0.08 0.08
BW 35 0.05 1.00 0.86" 0.75" 0.40" 0.11" 0.13" 0.03 0.63"
BW 42 0.04 0.86" 1.00 0.90" 0.60" 0.12* 0.07 0.26" 0.76"
BW 56 0.05 0.75" 0.90" 1.00 0.80" -0.12* -0.20" 0.19" 0.62"
Bo 0.08 0.40" 0.60" 0.80" 1.00 -0.30" -0.40" 0.05 0.31"
B1 0.04 0.11" 0.12" -0.12" -0.30" 1.00 0.97" 0.73" 0.64"
B2 0.03 0.13" 0.07 -0.20" -0.40" 0.97" 1.00 0.60" 0.55"
IPA 0.08 0.03 0.26" 0.19" 0.05 0.73" 0.60" 1.00 0.77"
IPw 0.08 0.63" 0.76" 0.62" 0.31" 0.64" 0.55" 0.77" 1.00

*P < 0.05

Conclusion

According to the results of the study, it was found that the stocking density did not affect the tonic immobility duration,
but surprisingly it was found that the birds housed individual were more coward. The findings of this study were consistent
with the results of Minvielle et al. (2002), and Mignon-Grasteau and Minvielle (2003). Researchers have reported that
the duration of tonic immobility is poorly associated with many production traits (egg yield, body weight, reproduction
etc.), but they also suggest that this trait alone is not sufficient to provide information about the welfare situation of the
animal. Mills et al. (1994) reported that quails with longer tonic immobility had higher egg weights, whereas shorter tonic
immobility had higher egg yields. On the study of Mills and Faure (1991), the realised heritabilities found over the first
8 generations ranged between 0.2 and 0.3 (moderately level, but nonparametric estimation). Tonic immobility maybe
highly heritable trait because of Faure et al. (2006) reported that the mean value of tonic immaobility duration increased
from about 50 s in the initial population to over 200 sec after 20 generations of selection and then varied between 200 and
250 s in the long tonic immobility duration line. It decreased to about 10 sec in the short tonic immobility duration line
and remained reasonably stable in the randombred control line. The relationship between tonic immobility and other yield
characteristics was found to be very low phenotypically, but the genetic relationships between them were never studied.
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There is need for studies on the inheritance of this trait and the genetic relationships between these traits.
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Introduction:

The Kedah Kelantan (KK) is the indigenous cattle breed of Malaysia and is mainly kept for meat production. KK is
popular among the smaller farm owners because of its small compact body and low maintenance requirement (Payne &
Hodges, 1997). This breed faces the same problems as other indigenous breeds around the world. The population size of
purebred KK is fast decreasing and most of the commercial populations are actually crossbreds. There is also a lack of
information on the genetic characteristics of KK. A bottlenecked population is a population which has been severely
reduced in size sometime in the past. It is important to identify recently bottlenecked populations, because bottleneck
reduces the genetic diversity, which leads to inbreeding depression. Consequently, this reduces the adaptive potential and
increases the chance of population to become extinct (Cornuet & Luikart, 1996). Populations that have experienced a
recent reduction of their effective population size exhibit a correlative reduction of the allele numbers and gene diversity
at the polymorphic loci. The allele number is reduced faster than the gene diversity. Thus, in a recently bottlenecked
population, the observed gene diversity is higher than the expected gene diversity under the assumption of equilibrium
population (Cornuet & Luikart, 1996). Therefore, this study, was conducted in order to reveal the bottleneck in K K cattle
breed.

Material and methods

Blood was collected from 56 animals of KK cattle. These animals were randomly selected from the nucleus herd of the
Department of Veterinary Services Malaysia (DVS) at Pusat Ternakan Haiwan (PTH) in Tanah Merah, Kelantan,
Malaysia. DNA was extracted from the whole blood using the QlAamp DNA Blood Kit (Qiagen) according to the
manufacturer’s instructions. 30 microsatellite loci were used in this study. These loci are the list recommended by FAO
for genetic diversity studies in cattle (FAO, 2004). Polymerase chain reaction (PCR) was carried out in a total volume of
15 pl containing 1X PCR buffer, 1.5 mM MgCly, 0.2 mM dNTPs (Promega), 0.4 uM each of forward and reverse primers,
1 U Taq DNA polymerase (Promega) and 50 ng/ pl of genomic DNA. PCR was accomplished by using a touchdown
programme. The PCR cycling conditions were as follows: initial denaturation for 8 min at 95 °C, followed by 40 cycles
of denaturation at 95 °C for 45 s, annealing at temperatures ranging from 64 - 54 °C for 45 s, and extension at 72 °C for
1 min, and final extension at 72 °C for 10 min. The PCR products were separated using capillary electrophoresis (CEQ
8000, Beckman Coulter) and the genotypes identified. Two approaches were used to detect whether the KK cattle types
had experienced recent bottleneck events. The first approach was to evaluate heterozygosity excess (the sign, Standardized
differences and Wilcoxon tests for heterozygosity excess under three mutation models, the IAM, TPM and SMM, were
used) and the second was to evaluate the allele frequency distribution (mode-shift). This approach is a qualitative
geographical method, where the microsatellite alleles were organized into 10 frequency classes, which permit checking
whether the distribution followed the normal L-shaped form, where alleles with low frequencies (0.01 — 0.1) are the most
numerous (Luikart et al., 1998). The BOTTLENECK software version 1.2.02 was used for data analysis.

Results and Discussion

The probability values for the sign test, standardized differences test and Wilcoxon test to detect heterozygosity excess
under three mutation models (IAM ,TPM and SMM) are presented in Table 1. The results of Wilcoxon test under TPM
and SMM showed no bottleneck pattern for KK cattle, while under IAM model showed bottleneck event. The results of
sign and standardized differences tests under three mutation models (IAM, TPM and SMM) revealed recent bottleneck
events for KK cattle. Similar contradictory patterns were observed in the golden strain Japanese quail (Emrani et al.,
2011). The Wilcoxon rank test and standard difference test showed bottleneck event in the golden strain under IAM.
However, under TPM and SMM these were not significant, suggesting that the bottleneck event did not occur in this
strain. The discrepancies in these results may be attributed to the power of the tests and the mutation models themselves.
Cornuet and Luikart (1996) recommended Wilcoxon test for microsatellite analysis stating that it is more powerful than
sign and standardized differences tests. As for the mutation model, they recommended TPM to use with the Bottleneck
analysis, because only few microsatellite loci follow the strict (one-step) SMM. TPM is considered as intermediate to
SMM and IAM, and most microsatellite data sets better fit TPM than SMM or IAM (Di Rienzo et al. 1994). In the present
study, the results of Wilcoxon test under TPM showed no bottleneck pattern for the KK cattle breed. For the bottleneck
analysis using the allele frequencies distribution, there was no mode shift in the frequency distributions of alleles and
normal L-shaped curve was observed (Figure 1); the alleles with the lowest frequencies (0.01-0.1) were observed to be
most abundant. These distributions confirmed the results that KK cattle has not experienced a bottleneck event recently.
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Table 1. Probability values for the Bottleneck analyses used to detect heterozygosity excess in Kedah Kelantan cattle

Probability
Breed Model
Sign Wilcoxon
test Standardized differences test
KK 1AM 0.041 0.040 0.013
TPM 0.025 0.004 0.940
SMM 0.000 0.000 1.000

IAM = Infinite allele model, TPM= Two-phased model, SMM= Stepwise mutation model.
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Figure 1. L- Shaped mode shift graphs showing lack of bottleneck in the Kedah Kelantan cattle.

Conclusion

The results indicated that the microsatellite loci recommended by ISAG/FAO and used in the present study are highly
informative and suitable for genetic diversity evaluation and bottleneck studies. The KK cattle population has not
undergone major bottlenecks in the recent past, which is important for cattle breeders and other conservation programs.
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Introduction

Jersey’s origin is Jersey Island between France and The United Kingdom. Jersey cattle were brought from USA to
Samsun-Gokhoyuk studfarm in the year 1958, and then imported from England and Denmark (Elicin et al., 1991). Jersey
breed has reared densely in Black Sea Region of Turkey. Most particularly, this breed had a high adaptability considerably
under environmental conditions of central and eastern Black Sea region over time and therefore it was used by the region
farmers for breeding purpose. The cattle breed used for crossbreeding and pure breeding have been reared officially for
pure breeding purpose in Gokhoyuk State Farm connected with The General Directorate of Agricultural Enterprises in
Turkey (Cankaya and Unalan, 2008).

Jersey cattle, known as one of the smallest ones among cattle breeds, is originated from Bos longifrons (brachyceros).
Weight desired in mature Jersey cows is 400-500 kg. Mature Jersey bulls are approx. 600-725 kg. Jersey’s milk is superior
in fat and dry matter to other breeds with a fat percentage range of 4 to 8 (%). On the average, the breed produces 3800-
4600 kg with the fat percentage of 5.3 (%). Butter production comes cheaper due to high fat percentage in its milk dry
matter. The milk of the breed, preferred for obtaining fat and cream, has high carotene amount; therefore its milk color is
yellow. The dry matter/fat ratio in the milk is high for cheese making or concentrated milk production (Ozhan et al.,
2001). Birth weights of Jersey calves range from 19.8 to 23.3 kg. At the first periods of their lifetime, their weight gains
are low, and they are not appropriate for young cattle fattening. Their meats are also not in good quality and delicious
(Ozbeyaz et al., 1997). A large number of data for breeding studies are needed and number of subgroups in the obtained
data is generally unbalanced. In this context, classical estimation methods could not be met the requirements in unbalanced
data sets. Softwares used in the evaluation of the animal data sets can estimate variance components, heritability, and
phenotipic, genetic and environmental correlations between traits by providing agreement of genetic and statistical models
to the data. By means of these softwares, breeding values of animals can be also estimated (Akbas, 1998).

Recent developments of computer technologies offer opportunity of constructing mathematical models evaluating animals
as a factor, and using nonlinear converge techniques in estimating variance components. Accordingly, Wombat (a tool
for mixed model analyses in quantitative genetics by restricted maximum likelihood) is a popular program performing
simultaneously analysis of random and fixed factors, and using techniques reducing possible data losses. With each
passing day, more attention on the program has been received. Heritability can be estimated in the event of knowing error
variance and variance between animals within the scope of animal model. Wombat program enables analysts to estimate
the effect amounts of factors by solving random (animal, dam and sire etc.) and fixed factors simultaneously and then
breeding values of animals by selecting BLUP (best linear unbiased prediction) option. The program estimates converging
variance components of random factors i.e. animal, dam and sire on the basis of REML algorithm; therefore, prior variance
values from previous studies facilitate the program’s work in estimating variance components. Otherwise, converging
operation can not be performed in the event that these prior values are not close to actual values (Tekerli et al., 2014).
To date, various methods have been used to estimate genetic parameters of 305-d milk yield, and phenotypic, genetic and
environmental trends in Turkey. Environmental trend was computed by the regression of differences obtained from
successive Yyields of cows on calving years, whereas phenotypic trend was calculated by the regression of standardized
yields of cows on calving year (Kaygisiz, 1996; Aydin et al., 1998; Musani and Mayer 1997). Afterwards, REML,
DFREML and MTDFREML methods have been employed (Ahmad et al., 2001; Leitona and Zeledon, 2008; Rehman et
al., 2008; Bakir and Kaygisiz, 2009; Cetin and Koc 2011; Missanjo et al., 2011; Katok and Yanar, 2012; Sahin et al.,
2014, Demirguc, 2015; Selvi and Yanar, 2016). Nowadays, Wombat software developed based on REML procedure by
Meyer (2011) have been used (Sahin 2012; Tekerli et al., 2014).

To our knowledge, there is no information about determining the effect of environmental factors on milk yield traits
(actual and 305-d milk yields) of Jersey breed cattle reared at Gokhoyuk State Farm located in Black Sea region of Turkey
and estimating phenotypic, genetic and environmental trends for 305-d milk yield of Jersey cattle through Wombat
software. Hence, the aim of this study was to determine the effect of environmental factors on milk yield traits (actual
and 305-d milk yields) of Jersey breed cattle reared at Gokhoyuk State Farm located in Black Sea region of Turkey, and
to estimate phenotypic, genetic and environmental trends in relation to 305-d milk yield in the past decade.

Materials and methods

The study’s material comprised milk yield records of Jersey breed cattle reared at Gokhoyuk State Farm located in Black
Sea region of Turkey between the years 2005-2014.

In the present study, 704 lactation records of 215 cows belonging to 26 sires were evaluated. In the herd management of
Jersey breed cattle reared at Gokhoyuk Agricultural State Farm, the computer-aided Westfalia Dairy Plan has been used

*This study was derived from the first author’s PhD thesis.
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as a herd management program to remove problems resulted from human errors and to make better evaluations on the
Jersey cows. Thanks to this program, individual data of animals are recorded manually and automatically. Records of the
cattle used in the present study were obtained from the computerized herd management program. Cows available in the
farm have been milked twice a day i.e. morning and evening. To calculate actual and 305-d milk yields of the cows in the
farm, Holland method was used. These milk yields were calculated by the following formula (Tuzemen et al., 2013).

zS.
sv=(—1) .L
n
L:n.a—(i-A)
2

Where,
SV : Lactation milk yield, L : Lactation length, n : number of test days, a : test-day interval, A: Time between birth and
the first test day, S : i. test-day milk yield.

Statistical analysis

In the present study, macro environmental factors i.e. calving year, calving season and parity were considered to be able
to affect actual and 305-d milk yield traits. SPSS software program was used to determine influential factors for the traits
SPSS (2004). Mean separation was determined for significant environmental factors by Duncan’s multiple comparison
test (Yildiz et al., 2011). The statistical model used for analysis of variance was as follows:

Yijk| =pu+ajt bj + Ck + €ijki

Where;

Yij = i. parity, j. calving season, k. calving year, |. animal effect.

p = Population mean,

aj = 1. parity effect (I1=1, 2, ....7),

b; = j. calving season effect (j = 1. winter, 2. spring, 3. summer, 4. autumn),

ck = k. calving year effect (k =2005,............ 2014)

gij = random error with zero mean and variance oe’

To estimate phenotypic trends for 305-d milk yield trait and the effect of environmental factors (parity and calving
season), the following mathematical model was used in the SPSS statistical package program. 305-d milk yields were
standardized according to the determined effect amounts. The mathematical model built with these purposes can be
written as follows:

Yijk = p + ai+ bj + eij

Where;

Yijk = i. parity, j. calving season, k. cow’s standardized 305-d milk yield amount,

p = Population mean,

aj = 1. parity effect i=1,........ ),

b; = j. calving season effect (j = 1. winter, 2. spring, 3. summer, 4. autumn),

eij = random error with zero mean and variance o¢?

Phenotypic trends were calculated by the regression of the standardized 305-d milk yields, standardized according to
overall mean, on years in SPSS (2004) statistical package program (Bakir and Kaygisiz 2009; Tilki et al., 2009). With the
objective to determine genetic trend in the present study, Wombat statistical program developed by Meyer (2011) was
used.

The effect amounts of factors were estimated by solving random (animal, dam and sire etc.) and fixed factors
simultaneously and then breeding values of animals by selecting BLUP (best linear unbiased prediction) option in 305-d
milk yield trait with the help of Wombat program (Tekerli et al., 2014). Genetic trend was calculated by the regression of
breeding values on birth year of the cows (Ahmad 2007). Heritability and breeding values were estimated through
Wombat statistical package program. User notes and windows version of the Wombat software can be downloded from
the URL address: http:/didgeridoo.une.edu.au/km/wombat.php (Meyer 2011). “Pedigree file”, relavant to pedigree of
animals, “parameter file” and “data file” (data of animals) were prepared. Wombat program were run by carrying
Wombat.exe and these described files into same folder.

Results and Discussion

Environmental factors affecting actual and 305-d milk yield trait

Results of least squares means with standard errors and multiple comparison test of lactation length, actual and 305-d
milk yield traits in Jersey cattle are given in Table 1. The effect of parity, calving year and calving season on actual and
305-d milk yield traits were found significantly (P<0.01), which was in agreement with those reported by several authors
(Bashir et al., 2008, Lateef et al., 2008, Lemma et al., 2009, Teke and Akdag, 2010, Unalan and Cankaya, 2010-2012,
Missanjo et al., 2011).
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Table 1. Results of least squares means, standard errors and multiple comparison test of lactation length, actual and 305-
d milk yield traits in Jersey cattle

Factors and N Lactation length Actual milk yield 305-d milk yield
Subgroups . . .

X + SX X + SX X + SX
Overall mean 704 310+ 5 4462 +90 4183 £70
Parlty ** ** **
1 213 314 + 5ab 4076 = 99b 3750 +77b
2 157 308 + 6abc 4580+ 117a 4328 £92a
3 108 306 + 7bcd 4721 £ 135a 4521 £ 105a
4 69 313+ 8a 4662 + 160a 4368 + 124a
5 65 315 £ Sabc 4681 + 166a 4343 £ 129a
6 45 304 +10d 4316 + 195b 4093 +£152b
7 47 313 +10cd 4200 + 192b 3876 + 150b
Calving year faled faled &
2005 5 323 +27a 3910 £ 525¢ 3643 +409b
2006 7 315+22a 4582 +442ab 4390 + 344a
2007 20 312 £ 14a 4436 + 265ab 4146 +£207a
2008 38 318 + 10a 4286 + 194ab 3904 £ 151a
2009 52 316 +9a 4452 + 167ab 4164 +£130a
2010 69 306+ 7a 4549 + 144ab 4293 +£112a
2011 87 324 + 6a 4829 + 127a 4476 + 100a
2012 143 322+ 5a 4633 + 104ab 4273 £ 81a
2013 182 321+ 5a 4926 +93a 4580 + 73a
2014 101 248 + 6a 4023 £ 118¢ 3959 £93a
Calving season ** i ‘X
Winter 147 322 + 6a 4754 £127a 4431 £ 100a
Spring 156 316 + 5ab 4517+ 116a 4221 +91a
Summer 208 304 + 5b 4208 +112b 3936 + 88b
Autumn 173 299 + 6b 4372 £ 118ab 4143 £92a

ab.c.d - Means in rows with different superscripts are significantly different at P<0.05 or P<0.01
**:P<0.01; *P>0.05, i + S; : means and standard error of means

Average lactation length of Jersey cattle reared in Gokhoyuk State Farm was found 310 + 5 days, which was within the
limits of 297-323 days given in literature (Tahtabicen 2008, Lemma et al. 2009, Sahin 2009, Unalan and Cankaya 2010,
Kul 2013, Fernando et al. 2016). It could be also suggested that this figure was a good value for the farm. When calving
years in lactation length were examined, small fluctuates were observed. The longest lactation length was recorded in the
year 2011 with 324 days, whereas the shortest lactation length with 248 days was obtained in the year 2014. When the
effect of season factor on lactation length was evaluated, it was determined that cows in winter seasons were milked
longer time (322 days) compared to other seasons.

Actual milk yield average of the Jersey cattle was estimated as 4462 + 90 kg. When actual milk yield were examined
according to parity, actual milk yield reached to peak point (4721 + 135 kg) at the third lactation, and started to decrease
as from the fourth lactation. When change in actual milk yield was scrutinized in reference to calving years, actual milk
yield was recorded at the lowest level (3910 & 52 kg) in the year 2005, but it reached to maximum level with the average
of 4926 + 93 kg in the year 2013. When change in actual milk yield was evaluated according to calving season, it was
seen that higher milk yield was obtained in winter season

In the present study, 305-d milk yield reached to peak level by increasing from the first lactation to the third lactation. In
agreement with those reported by Nyamushamba et al., (2014), average of 305-d milk yield in Jersey cattle was 4183 +
70 kg in the present study. The lowest 305-d milk yield amount was recorded in the year 2005, but the highest 305-d
milk yield was obtained in the year 2013 (Table 1). 305-d milk yield amount recorded in winter season was relatively
higher than those recorded in other seasons, and lower 305-d milk yield was found in summer season. Due to the fact
that Gokhoyuk State Farm is located in Black Sea region of Turkey, happening warm-rainy in winter season could
positively affect milk yield.

Phenotypic trends

Phenotypic trend is named as the change provided in a particular of period of time in a yield trait. Phenotype is composed
of two parts i.e. genotype and environment. “Environmental trend” is described as the change that joint effects of all
environmental factors affecting quantitative yield traits showed according to years, and “genotypic trend” is expressed as
the effect degree that genetic improvement studies conducted in order to improve the studied yield traits indicated
according to years (Kaygisiz 2000).

In the estimation of phenotypic trend, year factor was excluded from the studied linear model due to the fact that the
regression of 305-d milk yield on years was taken. The effect amounts of environmental factors that influenced 305-d
milk yield trait in the Jersey cattle are given in Table 2.

The regression of 305-d milk yields, standardized by using the effect amounts in Table 2, on years was taken and then
the obtained regression prediction equation is presented in Table 3.

Phenotypic trend was estimated as 29.97 + 17.10 kg, with the help of regression prediction equation (Table 3). This value
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reflected that the improvement of 29.97 + 17.10 in milk yield was provided per annually in the Jersey farm. The present
findings were consistent with those reported by Palmer et al. (1972) and Musani and Mayer (1997). In literature, there is
no published information on the estimation of phenotypic, genetic and environmental trends of Jersey cattle reared in both
Gokhoyuk State Farm and other farms in Turkey.

Table 2. The effect amounts of environmental factors that influenced 305-d milk yield trait in Jersey cattle
Factors and subgroups N 305-d milk yield (kg) Effect amounts

X + SX
Overall Mean 704 4290 + 41
Parity **
1 213 3848 £ 63b -442
2 157 4494 + 74a 204
3 108 4597 + 89a 306
4 69 4517+ 111a 226
5 65 4516+ 116a 226
6 45 4101 + 139b -189
7 47 3959 + 135b -331
Calving Season oS
Winter 147 4501 + 81a 211
Spring 176 4291 + 74a 1
Summer 208 4056 + 65b -234
Autumn 173 4312+ 73a 22

ab.c.d - Means in rows with different superscripts are significantly different at P<0.05 or P<0.01

**:p<0.01; *P>0.05, i + S; : means and standard error of means

Genetic trend

Breeding values of the Jersey cows were computed by using BLUP option of Wombat statistical package program. To
estimate the genetic trend, the regression of the breeding values of the cows on calving years was taken and the regression
prediction equation obtained here is reported in Table 4.

From Table 4, it was understood that genetic trend annually was calculated as 18.71 kg/year, indicating that genetic
capacity of the sires used for breeding purpose was good. The present estimate were higher than those reported by previous
authors (Banga (1992) 0.81 £ 0.16 kg, Njubi et al., (1993) 0.7 kg, Musani and Mayer (1997) 0.8 kg, Singh et al., (2003)
0.40 kg, Rehman et al., (2008) 0.896 kg, Leiton and Zeledon (2008) 7.95 kg and Sahin (2009) 5.90 kg).

Table 3. Result of regression analysis for 2X-305-d standardized milk yields

N Regression prediction equation Standard error of regression
coefficient
703 Y =-56003.07 +29.97 X 17.10

Table 4. Regression prediction equation for genetic trend

N Regression prediction equation Standard error of regression
coefficient
703 Y =-37549.89 + 18.71 X 7.33

Environmental trend

Environmental trend which is defined as the difference between phenotypic and genetic trends was estimated as 11.26
kglyear. Estimates of phenotypic, genetic and environmental trends reflected that managerial conditions were at sufficient
level. Environmental trends estimated from Jersey cows were in agreement with Musani and Mayer (1997) who found
14.6 kg/ year, but higher than those (-14.0 and 32.2 kg/ year) reported by Palmer et al. (1972) and Nijubi et al. (1993).

Genetic parameters

Heritability estimates of 305-d milk trait according to parity are presented in Table 5. Genetic parameters of Jersey cattle
reared in Gokhoyuk State Farm were used to estimate heritability values. Average heritability estimate of 0.344 was
recorded for the Jersey cattle.

The present heritability estimates for 305-d milk yield trait were in agreement with those reported by several authors
(Makuza et al., 2001, Sahin 2004; 2009, Unalan and Cankaya 2010, 2012), whereas some authors informed different
results with Banga (1992) 0.54 £+ 0.16 h?, Leitona and Zeledon (2008) 0.21 h? and Missanjo et al. (2011) 0.30 h2,
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Table 5. Heritability estimates of 305-d milk trait according to parity

Parity h2
1 0.346
2 0.345
3 0.344
4 0.344
5 0.343
6 0.343
7 0.343
Mean 0.344
h?: heritability
Conclusions

The overall results of this study reflected that a significant improvement was recorded in phenotypic, genetic and
environmental trends for Jersey cattle reared in Gokhoyuk State Farm located in Black Sea region of Turkey between the
years 2005-2014. In the present study, the estimated positive phenotypic, genetic and environmental trends showed that
the Gokhoyuk State Farm had a good herd management. The farm has taken a significant task in elite cattle breeding and,
especially in presenting elite cattle to farmers. Application of the available herd management should be sustained
identically for many years, in accordance with phenotypic, genetic and environmental improvements provided by years.
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Introduction

The egg production curves are used in decision making for economic projections and evaluate productivity for laying
hens also it can be monitored in order to detect problems in the production curve indicating a possible disease, or any
other issues. Egg production curves can be used to investigate the relationship between dependent and independent
variables in poultry science. In egg production curve; the rise can be seen to the peak of the curve and the steady decline
that ends the subsequent production process. In recent years, artificial neural networks (ANN) have been used as
alternatives to regression analysis and successfully used in animal science. ANN is a very powerful method for poultry
science, especially in nonlinear modelling. Various neural network models for curve fitting (Roush, 2006; Ahmadi and
Golian, 2008; Ahmad, 2009; Ahmad, 2011; Kaewtapee et al., 2011; Savegnago et al. 2011; Wang et al 2012; Semsarian
et al. 2013; Safari-Aligiarloo et al 2017) can be seen as a subject of quite successful studies in poultry husbandry field.

Materials and methods

The material of the study consists of 100-layer hens’ % hen day egg production over 54 weeks’ period of egg laying,
starting at 20 weeks of age. Data sets were analysed separately on the basis of the back- propagation algorithms used. The
training data set of NN was determined randomly. Data set from 100 layer hens were collected from a commercial egg
production farm located in lzmir- Turkey. The analyses were performed using the Matlab (R2016a) program. The
accuracy of the models was calculated using the Mean Square Error (MSE), Mean Absolute Percentage Error (MAPE)
and adjusted coefficient of determination (Adj.R?).

In this study, different back propagation algorithms and egg production curve models were analysed comparatively in
order to identify the functional relation for egg production curve. Compartmental, McNally, and Logistic models were
used in the nonlinear regression analysis. Parameters were estimated by Levenberg—Marquardt iteration algorithm using
MATLAB (R2016a). A convergence criterion was 1.0x10. Egg production curve models are given in Table 1.

Table 1. Egg production curve models.
Models Equations Description
c= daily rate of increase in egg
Compartmental Model _ i bt production; d= mean initial day of egg-
McMillan (1981) ] ) laying; x= rate of production decrease
after the peak.

mgm::;’ ?fggi; P (G b, ¢, and d are constants
c= reciprocal indicator of the variation in
" day of production of first egg; d= mean
klcé?éztrlill\ggf)el Ve = a{l + e(b—(ct))}_le—xt day of egg production at sexual maturity;
x= rate of production decrease after the
peak.

yt = egg production rate at t days of laying; a= asymptotic value of egg production at the peak of egg-laying (Gorgiilii and Akilli, 2018).

The optimal structure of the artificial neural network was evaluated with Bayesian Regularization (BR), Levenberg-
Marquardt (LM), Scaled Conjugate Gradient (SCG), Gradient Descent (GD), Gradient Descent with Momentum (GDM),
Gradient Descent with Momentum and Adaptive Learning Rate (GDX), Conjugate Gradient Back-propagation with
Fletcher-Reeves Updates (CGF), Conjugate Gradient Back-propagation with Powell-Beale Restarts (CGB), Brayde
Fletcher Gold Farlo Shanno Quasi Newton Back-propagation (BFG) and One Step Secant Algorithm (OSS) back
propagation algorithms. Also tan-sig and log-sig activation functions, different number of hidden layers and neurons,
different values of learning parameters were used. In neural networks analysis D-minmax normalization was used. In the
D-min-max method, the data are scaled with the formula in Equation 1 in the range of [0.1-0.9]. Where; x": Normalized

value of Xx;, x;:Orijinal value of X;, X;nin and X;nq, Minimum and maximum value of X;, respectively (Han and
Kamber, 2001; Jain and Bhandare, 2011). The equations of the statistical error criteria are given in Table 2.

x] = 0.1+ (0.9 — 0.1) = Fmin_

Xmax—Xmin
[1]
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Figure 1. Multi-layer perceptron (Han et al., 2012).

Table 2 Statistical Error Criteria.

Statistical Error Criteria Equation

n
1
Mean square error MSE = HZ(}’i -)?
i=1

n
100 i — ¥
MAPE = ( ) |(Y1 Y1)|
Mean absolute percentage error n 2 y Vi
i=

(n-1)

Adj.Coefficient of Determination AdjR* =1—(1-R?) e

Where for the i record, ¥,: predicted value, y;: actual value, n: number of records.

Results

The results of ANN were compared with different egg production curve models. Analysis results show that the most
successful estimates are obtained by ANN and calculates more successful and effective results than the egg production
curve models. Statistical criteria for evaluating the curve fitting of egg production models can be seen in Table 3.
Statistical criteria for evaluating the curve fitting of back propagation algorithms are given in Table 4.

Table 3. Statistical criteria for evaluating the curve fitting of egg production curves.
Statistical criteria

Model Parameter Parameter Standard
q c i R2
Estimation Error MSE MAPE Adj.R
a 99.628 0.577
CompaIteiig b 0.376 0.008 16292  1.1522 0.9886
Model
c 0.004 0.0001
a 72.572 1.539
McNally Model b 0.941 0'033 1.0400  1.0012 0.9884
c -0.027 0.002
d -0.695 0.035
a 99.412 0.499
- b 0.880 0.47 0.9871
Logistic Model ) 0.495 0.16 1.1688 1.0978
x 0.003 0.0001
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Figure 2. McNally Model Results

Table 4 Statistical criteria for evaluating the curve fitting of back propagation algorithms.

- MSE MAPE Adj.R?

Back-propagation Algorithms Actlvgtlon

Functions Validation Validation Validation

Test Set Test Set Test Set
Set Set Set

Bayesian Regularization (BR) TanSi.g 0.0272 0.2775 0.1394 0.4273 0.9892 0.9958

LogSig 0.5339 2.2237 0.4005 0.9395 0.9994 0.9887
Levenberg-Marquardt (LM) TanSi.g 0.7112 1.1320 0.4882 0.6427 0.9865 0.9906

LogSig 0.0293 1.0325 0.1559 0.6733 0.9994 0.9987
Scaled Conjugate Gradient TanSig 4.3305 34.097 1.5898 3.9731 0.9226 0.6988
(SCG) LogSig 31.319 28.271 42400  5.6255 0.4077  0.7232
Gradient Descent (GD) TanSig 65.392 114.25 7.5882 10.595 0.4313 0.0911

LogSig 101.31 151.76 8.1820 10.745 0.1660 0.0397
Gradient ~ Descent  with TanSig 34.590 57.064 5.3436 7.1229 0.4016 0.4305
Momentum (GDM) LogSig 96.083 165.12 9.9440 13.015 0.0427 0.0384
Gradient Descent Adaptive a TanSig 37.047 83.559 6.1475 9.1336 0.4291 0.2466
with Momentum (GDX) LogSig 12.478 12.091 3.6233 3.8098 0.7817 0.9064
Fletcher-Reeves  Algorithm  TanSig 20.991 116.75 4.2755 8.7993 0.7271 0.1040
(CGF) LogSig 50.401 104.41 59806  9.2771 0.2323  0.1314
Powell-Beale CG Algorithm TanSig 1.4311 2.3573 1.1339 1.4581 0.9826 0.9915
(CGB) LogSig 119.20 134.98 10.785 12.601 0.1496 0.0738
Brayde Fletcher Gold Farlo TanSig 0.8564 5.2805 0.6469 1.6507 0.9843 0.9715
Shamo Algorithm (BFG) LogSig 20.797 84.457 3.7569 6.8868 0.6448 0.2779
One Step Secant Algorithm TanSig 113.88 98.115 9.9400 9.3233 -0.081 0.5397
(0SSs) LogSig 7.6047 107.97 1.6939 6.0616 0.8761 0.1009

Conclusion

In this study, artificial neural network with different back propagation algorithms and egg production curve fitting models
were evaluated comparatively. The results obtained with the BR algorithm were found to be more successful than the
other algorithms. Results have showed that neural networks with different back-propagation algorithms are very
successful in modelling egg production curve and can be used as an alternative tool egg production curve models.
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Introduction

Japanese quail (Coturnix coturnix japonica) is the smallest poultry species that attracts more attention in the poultry
industry due to the increasing consumption of meat and eggs. In addition, Japanese quail has become an important model
animal for research due to its short-generation interval) and resistance to many poultry diseases (Vargas-Sdanchez ve ark.
2018).The age of slaughtering in quails is between 6-8 weeks and these poultry which have 65-70% carcass yields attract
attention with their aromatic meat flavor. Although there are many studies on meat quality in quail, it has been shown
that meat quality characteristics of this species are very similar to turkeys from the same family (4ksoy ve Naring 2012).
But it is known that meat quality is influenced by feeding, as well as performance characteristics. Red fermented rice
(RFR), also known as red yeast rice, fermented rice dye, red Koji or phoenix, is a fermented food source traditionally
consumed in Asia since ancient times (Velioglu ve Yilmaz 2008).This product contains monacholine and mevinolin acid,
which have a direct inhibitory effect on the activity of hydroxymethylglutaryl-CoA reductase, which acts as a key enzyme
in cholesterol synthesis and is known to have a lowering cholesterol level for human health. In addition, extracts from red
fermented rice have been used in place of nitrate and nitrite salts in meat products to eliminate the negative effects of
these products on human health. In a laboratory study, the acute toxic effect of nitrite and nitrate on mice was not observed
in the use of red fermented rice, but it also showed positive changes in lipid blood levels (Jiiziova et al. 1996). There are
no studies in the literature where red fermented rice powder is used as feed additive material in livestock. In this study, it
was aimed to investigate the effects of feeds prepared by adding red fermented rice powder at different levels to quail
rations on fattening performance and slaughter-carcass characteristics. It is thought that the findings to be obtained as a
result of the research will be beneficial in terms of economy and health in poultry breeding.

Materials and Methods

A total of 120 quail chicks of hatched daily age were grouped into three replicates with average live weight close to each
other and 10 chicks in each trial unit. Groups were FO (control: no additives), F1 (0.05% red fermented rice added), F2
(0.1% red fermented rice added), F3 (0.2% red fermented rice added) was distributed randomly. Live weights of birds
were measured weekly from the beginning of the experiment to end of the experiment. Prepared experimental feeds were
given to quail chicks from the first day as ad-libitum. The amount of feed given was recorded and the scattered feeds on
the feeders and litter during the weekly weighings were cleaned and the increased feed amount was determined. The
weekly average feed consumption of the chicks was found by subtracting the increased feed amount from the given feed
amount. In the study, the average weekly feed efficiency was determined by dividing the average weekly feed intake of
broiler quails by the weekly average live weight gain. At the end of the experiment (day 35), 113 animals were
slaughtered. Hot and cold carcass weights of slaughtered quails, breast and thigh yields, wing, back, breast skin, heart,
liver, and intestinal weights and ratios were examined. The ratio of internal organ weights to the live weight of broiler
quails was determined by the relative weight (%) of the internal organs.

Results

The average values of weekly live weight of the experimental groups up to the 35" day, which is the slaughter age, are
presented in Table 1. In the same table, the variance analysis results of live weight average of control, F1, F2 and F3 trial
groups are also included. As it can be seen from Table 1, no statistically significant difference was found between the
chickens weights (p>0.05), indicating that the experiment was established in a chance-dependent and balanced manner.
No statistically significant differences were observed between the experimental groups in terms of live weight averages
from the first week to the last week when the feed additive was started (P>0.05 for all weeks). F2 and F3 experimental
group (173.89, 168.06 and 166.46 g respectively) were found to be higher (P<0.05). Table 2 shows the average weekly
weight gain of the control, F1, F2 and F3 experimental groups from the first week to the slaughter age. The results of the
analysis of variance related data are also included in the Table. As it is seen in Table 2, as in live weight averages, no
statistically significant differences were observed between the experimental groups in terms of weekly live weight gain
averages from the first week to the 35-day age when the feed additive was started (P>0.05 in all weeks). On the 35th day,
the mean live weight gain (43.44 g) of the control group quails was higher than the group (28.44 g) with 0.05% red
fermented rice powder added to the ration (P<0.05), as well as F2 and F3 experiment. The mean live weight gain (15.36
and 9,30 g respectively) of the quails in the control group was found to be the lowest (P<0.05) compared to the control
and F1 experimental group quails (P<0.05). The average amount of feed consumed in the experimental groups up to the
35th day, which is the cut-off age, is given in Table 3. In the same table, control, F1, F2 and F3 experimental groups of
the amount of feed consumed weekly analysis of variance results are also included. As shown in Table 3, no significant
difference was observed between the experimental groups in terms of the amount of feed consumed from the moment the
feed additive was started (P>0.05 in all weeks). The weekly and cumulative feed benefit ratios calculated by using the
weights of the animals weighed weekly and the amounts of feed given are presented in Table 4. In the same table, the
statistical analysis results related to the mentioned ratios are also included.
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Table 1. Live weight average of the experimental groups (g/quail)

Trial Group LWO LW7 LW14 LW21 W28 LW35
Control 9.10+0.15 36.18+0.69 78.56x1.45 120.85+2.56 152.25+2.91 195.70+4.132
F1 8.96+0.15 35.36+0.69 75.35+1.45 116.12+2.56 145.45£2.91 173.89+4.13°
F2 8.85+0.15 34.4940.74 74.51£1.56 114.81£2.81 146.01£3.19 168.06+4.52°
F3 8.76+0.15 34.20+0.71 75.15+1.53 120.52+2.70 149.80+3.07 166.46+4.35°
Significant 0.398 0.185 0.213 0.275 0.319 0.000

*The obtained results are given as mean + standard error. Values indicated by different upper-case letters are statistically different
from each other (P<0.05).

LW: Live Weight

F1:Trial 1% 0.05g red fermented rice additive

F2: Trial 2% 0.1g red fermented rice additive

F3: Trial 3% 0.2g red fermented rice additive

Table 2. Average weight gain (g/quail) of the experimental groups

Trial Group 0-7.day 7-14.day 14-21.day 21-28.day 28-35.day
Control 27.66+0.71 42.79+0.89 41.29+1.26 31.40+1.10 43.4443.172
F1 26.53+0.49 40.18+0.87 40.44+1.10 29.324+0.94 28.44+2 .38P
F2 21.51+1.78 34.65+2.69 34.47+3.25 29.01+2.71 22.05+2.30°¢
F3 22.86+1.41 37.71£2.61 40.834+2.69 32.05+£2.45 16.66+2.21°
Significant 0.192 0.262 0.114 0.602 0.000

*The obtained results are given as mean + standard error. Values indicated by different upper-case letters are statistically different
from each other (P<0.05).

F1:Trial 1% 0.05¢g red fermented rice additive

F2: Trial 2% 0.1g red fermented rice additive

F3: Trial 3% 0.2g red fermented rice additive

Table 3. Weekly feed consumption averages (g/quail) for experimental groups

Trial Group 0-7.day 7-14.day 14-21.day 21-28.day 28-35.day
Control 52.07+2.38 101.67+£5.59 118.13+£3.50 133.30+4.89 165.51+£8.70
F1 55.73+2.38 99.47+5.59 119.73+£3.50 134.33+4.89 145.32+8.70
F2 48.31+2.38 101.4445.59 122.35+3.50 139.02+4.89 139.34+8.70
F3 49.254+2.38 106.22+5.59 113.03+3.50 131.61+4.89 143.73+8.70
Significant 0.248 0.956 0.516 0.838 0.200

*The obtained results are given as mean + standard error. Values indicated by different upper-case letters are statistically different
from each other (P<0.05).

F1:Trial 1% 0.05¢ red fermented rice additive

F2: Trial 2% 0.1g red fermented rice additive

F3: Trial 3% 0.2g red fermented rice additive

Table 4. Feed utilization rate average of the experimental groups

Trial Group 0-7.day 7-14.day 14-21.day 21-28.day 28-35.day 0-7.day
Control 1.96+0.05° 2.43+0.07 2.87+0.11P 4.39+0.36 4.92+0.50°¢ 3.12+0.08P
F1 2.13+0.052 2.52+0.07 3.02+0.112 4.86+0.36 5.71£0.50b° 3.41+0.082
F2 1.95+0.05° 2.56+0.08 3.22+0.122 4.81+0.39 7.10+0.55P 3.49+0.092
F3 1.97+0.05° 2.64+0.07 2.53+0.12¢ 5.32+0.38 9.36+0.532 3.49+0.08?2
Significant 0.033 0.253 0.001 0.358 0.000 0.003

*The obtained results are given as mean + standard error. Values indicated by different upper-case letters are statistically different
from each other (P<0.05).

F1:Trial 1% 0.05g red fermented rice additive

F2: Trial 2% 0.1g red fermented rice additive

F3: Trial 3% 0.2g red fermented rice additive

According to the findings in Table 4, it was determined that the control group (1.96) had a statistically lower average than
F1 (2.13) in the first week when additive was added to the ration (P <0.05). In addition, the average feed utilization of
quail (0.05% and 0.02% red fermented rice powder in their rations (1.95 and 1.97) was not statistically different from the
average of the quails in the control group (P> 0.05). It was found that red fermented rice added to ration in the second
week did not cause any statistically significant difference in feed utilization ratio (P> 0.05). In the third week, there were
differences in feed utilization rates between the experimental groups and these differences disappeared by the fourth
week. In the fifth week, the best feed intake (4.92) was found to belong to the control group quails, and the worst feed
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utilization rate (9.36) was obtained from the F3 experimental group (P <0.05). The best results were found in the control
group (P <0.05) from the first week to the slaughter week in terms of the cumulative feed efficiencies (all of P <0.05).

Table 5. Cutting and carcass characteristics and yield

Trial Group Control F1 F2 F3 P Values
Hot Carcass (g) 137.01£2.708 121.07+2.70° 116.98+2.95b 114.90+2.84° 0.000
Hot Carcass (%) 70.17+0.54 69.76+0.54 69.71+0.60 69.12+0.57 0.617
Cold Carcass (g) 142.47+2.732 124.95+2.73b 119.68+2.99° 118.23+2.87° 0.000
Cold Carcass (%) 73.02+0.582 72.01£0.58%® 71.30+0.63%® 71.14£0.61° 0.010
Heart (g) 1.6340.052 1.51+0.05% 1.50+0.06 1.4140.05° 0.034
Heart (%) 0.84+0.02 0.87+0.02 0.89+0.03 0.84+0.03 0.375
Liver (g) 5.0240.26 4.54+0.26% 4.03+0.28b¢ 3.75£0.27¢ 0.005
Liver (%) 2.56+0.11 2.59+0.11 2.38+0.12 2.25+0.12 0.137
Gizzard (g) 4.754+0.202 4.1440.20P 3.92+0.22b 4.20+0.212 0.032
Gizzard (%) 2.42+0.09 2.38+0.09 2.32+0.09 2.51+0.09 0.497
Edible internal organs (g) 11.40+0.422 10.19+0.422 9.45+0.46° 9.36+0.44° 0.003
Edible internal organs (%) 5.824+0.16 5.8440.16 5.594+0.17 5.61+0.17 0.596
Gut (g) 8.06+0.372 7.32+0.372 6.52+0.41b¢ 5.68+0.40° 0.000
Gut (%) 4.11+0.172 4.18+0.172 3.85+0.18% 3.42+0.17° 0.009
Breast (g) 56.46+1.252 50.10+1.25° 47.42+1 37 4522+1.32¢ 0.000
Breast (%) 28.90+0.332 28.85+0.332 28.194+0.362 27.18+0.35P 0.001
Thigh (g) 32.97+0.642 28.91+0.64° 27.74+0.71° 27.11£0.69° 0.000
Thigh (%) 16.91+0.20 16.66+0.20 16.56+0.22 16.39+0.22 0.365
Wing (g) 12.58+0.232 11.560.23° 11.110.25P 11.110.24b 0.000
Wing (%) 6.47+0.09 6.68+0.09 6.64+0.10 6.70£0.10 0.276
Back (g) 35.42+0.802 30.45+0.80P 29.06+0.88P 30.67+0.85P 0.000
Back (%) 18.16+0.27% 17.52+0.27° 17.32+0.30° 18.46+0.292 0.020
Abdominal fat (g) 0.79+0.122 0.77+0.122 0.37+0.13b 0.36+0.12P 0.010
Abdominal fat (%) 0.42+0.062 0.42+0.062 0.21+0.07° 0.210.06° 0.015

*The obtained results are given as mean + standard error. Values indicated by different upper-case letters are statistically different
from each other (P<0.05).

F1:Trial 1% 0.05 g red fermented rice additive

F2: Trial 2% 0.1g red fermented rice additive

F3: Trial 3% 0.2g red fermented rice additive

At the end of the experiment, slaughtered birds were measured according to experimental groups. The averages regarding
the proportional values of these properties are given in Table 5. It was determined that the average of all the characteristics
of the quails in the control group was higher than the average of 0.05, 0.1 and 0.2% red fermented rice powder. (P <0.05).
In terms of abdominal fat rates, it was found that the average of control and F1 quail quails (0.42% and 0.42% respectively)
were higher than the average of quail F2 and F3 quails (0.21% and 0.21%, respectively) (P <0.05).

Conclusion

This study was carried out to determine the effects of adding fermented rice powder to quail feed at different levels (0,
0.05, 0.1, 0.2 g / kg) on fattening performance and cut-carcass characteristics. There is no previous study in the literature
on the addition of red fermented rice powder to the rations of poultry. For this reason, studies on similar feed additives
obtained by biotechnological methods were taken into consideration in the discussion of the findings. The mean weight
of quail chicks in the experimental groups varied between 8.76-9.10 g and there was no statistically significant difference
between the average of the experimental groups (P> 0.05), which showed that the experimental groups were distributed
homogeneously. These findings were consistent with the results of many studies (inci 2002; Olgun 2005; Onel 2015;
Duman 2016).In these studies, the average output weight of quails was found to be between 290.59-127.34 g.In addition,
there are many studies in the literature that report higher and lower output weight averages of unselected and randomly
mated quails. The reason for this is thought to be related to the more recent domestication and cage adaptation of Japanese
quails as migratory birds, compared to many other poultry species. In the study, different levels of red fermented rice
powder were added to quail diets 2-4. It was determined that it did not cause any difference in terms of live weight average
between the weeks, but it had a negative effect in terms of live weight average in the 5th week. When Table 1 is examined,
it is seen that adding different levels of red fermented rice powder to the ration causes a loss of 11-15% in live weights
of quails in the fifth week. This result can be attributed to two reasons, the first of which contains monacholine and
mevinolin acid, which have a direct inhibitory effect on the activity of hydroxymethylglutaryl-CoA reductase, which acts
as the key enzyme in cholesterol synthesis; loss of live weight is thought to occur due to reduced digestibility of the feed.
Yalgin et al. (2007) in a study carried out by adding different levels of garlic powder to the ration of some performance
characteristics of laying quail were investigated.It is known that said garlic powder contains the active ingredient HMG-
CoA contained in the same red fermented rice powder. It was found by the researchers that the addition of 0, 5 and 10 g
/ kg garlic powder to the ration had no effect on the body weight. Although the findings of this study do not support the
results of this study, it is thought that the effect of the study on the live weight values of the quails was eliminated as a
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result of the study. Tufan et al. (2015) in the study of quail feed ration of certain amounts of oxytetracycline antibiotic
(0.1%), black seed (1%) and black seed oil (0.1%) were added to the fattening performance and carcass characteristics.
The experiment was carried out with 180 chicks daily and the study lasted 35 days. In the experiment, it was determined
that the cut carcass characteristics were statistically different and it was found to be higher than the study (P <0.05). Red
fermented rice was added to the quail diet and a decrease in live weight was observed. Abdominal fat amount was
determined between 0.79-0.36 and a decrease was observed. This is thought to be caused by hydroxy methyl glutaryl-
CoA, which acts as a cholesterol-lowering enzyme in the structure of red fermented rice. Although the addition of red
fermented rice to the rations of fattening animals decreases the performance characteristics, it is thought that the products
to be obtained may provide an advantage in terms of supply to the market as a functional food. In addition, the effects of
the addition of red fermented rice powder to the rations of the poultry which have to keep the live weight under control
should be investigated in future studies both in terms of flock management for rearing period of layers and the products
to be obtained.
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Comparison of Lamb and goat kids in terms of Performance, Carcass Yield, and Meat Quality
H. Kiigiikonder® and Y. Giirbiiz*

!Kahramanmaras Sutcu Imam University, Faculty of Agriculture, Department of Animal Science, Kahramanmaras
Turkey

Introduction

Farming; Turkey's national development, animals and animal products in increasing foreign sales, in providing raw
materials to industry, regional and inter-sectoral balanced development, the prevention of hidden unemployment in rural
areas, the creation of new employment opportunities in the industrial and services sector and development finance has an
important potential for based on the equity ( Yenigiin and Tiiziin, 2002), rapid population growth in the climate of Turkey,
social and economic development to meet the growing demand increases. Demand for animal products without increasing
the number of animals, it is important to be achieved by increasing the yield obtained per animal. The increase in yields
is possible by improving genotype and environmental conditions (Ak¢apinar, 1994). Red meat is the most valuable source
of animal protein. Red meat, which is a rich source of nutrients due to its nutritional elements, protein, iron, especially
mineral substances and B group vitamins, has a very important place in terms of nutrition. it contains essential amino
acids which cannot be synthesized and must be taken with nutrients from outside and in sufficient and balanced way.

The presence of sheep and goats In the world and in Turkey

Sheep and Goats presence in the world and in Turkey are given in the table below. (TUIK)

Red meat sources; Cattle, Sheep, Goat, Pig, Llama, Buffalo, Camel, Kangaroo etc. meats obtained from animals. People
living in regions with hot climates prefer goat meat to sheep and beef.

Table 1. World Sheep Goat Presence (1,000 heads)
2012 2013 2014 2015 2016

Sheep-Goat 2.165.126 2.178.436 2.216.694 2.139.562 2.176.164

This is due to the fact that goat meat is less fatty and therefore can be kept for longer. Goat meat has a protein similar to
sheep and beef, but its fat content is 50-65% lower. In addition, 1 g of goat and chicken meat is reported as 120 and 122
in calories respectively (Anonymous, 2003a).

Table 2. Turkey Sheep Goats (head)

Yillar Koyun Kegi Toplam

2014 31.140.244 10.344.936 41.485.180
2015 31.507.934 10.416.166 41.924.100
2016 30.983.933 10.345.299 41.329.232
2017 33.677.636 10.634.672 44.312.308
2018 = - 46.117.399

On the other hand, goat meat and goat meat products in European countries and America are among the luxury
consumables that can be sold at a very high price. Different goat meat products sold as packaged and processed can also
be marketed over the internet (Anonymous, 2003c: Anonymous 2003d). In addition, many European countries (France
and Spain), milk called the 1-month-old milk boy is sold in the market at a price 2-3 times higher than beef and lamb
meat.

Table 3. Turkey Small Ruminant Meat Production

Yillar Cutting goat and sheep Meat Slaughtered (kg) Rate of goat and sheep %
2014 6.767.528 125.747 12
2015 7.007.652 134.011 12
2016 5.839.980 113.496 10
2017 7.203.204 137.583 12

Lamb And Goat Kids Performance Comparison
The results of fattening performances performed in weaned male lambs and male kid are given as average values in Table
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4. (Daskiran and Ertugrul, 1994), (Tekel, 2007)

Table 4. Ankara goat male Kids, Ivesi Lamb, hair goat boy Fattening performance

Ankara goat kids Ivesi lambs Kil goat kids
Live Weight 14.54 20.75 25.03
Live Weight Increase 0.136 0.255 0.121
Feed Rating Rate 6.069 5.410 7.710
Feed Consumption 57.77 82.92 70.16
Cutting Weight 24.06 35.5 33.52

Fat content of this meat obtained from kid with carcass weight of 10-12 kg is quite low (Boyazoglu and Morand-Fehr,
2001). Kahramanmaras; According to the 2018 data, the total number of kids born is around 115 thousand. Approximately
60 thousand of this number consists of male kids..

Comparison of Carcass Characteristics of Lamb and Goat Kids

After breeding male kid and surplus female kid under intensive conditions, economic meat production is carried out by
taking short and medium term intensive fattening. Demand in butchers; As male lambs are more common than goat-goat
meat, male kid and female kid with surplus breeding have an important role in raising the need for red meat in general.
The fattening studies carried out on Capricorns vary depending on market demands and remain limited numerically.

Table 5. Comparison of some carcass characteristics of Karya and Kivircik male lambs and male kid of Ankara and Kili¢
goat (Altin et al., 2005), (Daskiran ve Ertugrul, 1994)

(%) Karya Lamb Kivircik Lamb Tiftik Kids Kil Goat Kids
Arm 18.53 18.43 20.9 20.53
Shoulder-back- 22.53 21.37 24.0 27.90

Bhutan 30.59 31.23 32.0 30.52

Neck 9.01 8.77 10.3 10.70

Skirt 13.34 13.22 13.7 8.21

Tail 2.58 3.68 - -

Lamb and goat kid Meat Fatty Acids

Fatty acid composition plays an important role in defining meat quality and is influenced by genetic and environmental
factors. In many studies, differences were found in fatty acid composition in beef, lamb and pork (Diaz et al., 2003). In
the studies, factors such as race, gender, age, feeding practices and muscle type were found to be effective on fatty acid
composition. There are more than one hundred kinds of fatty acids in lamb fatty tissue and three fatty acids in this sense
for fatty acid composition; palmitic acid (C16: 0), stearic acid (C18: 0) and oleic acid (C18: 1 n-9) (Beriain et al. 2000).
Technological quality characteristics of meat affected by fatty acids; hardness, shelf life and aroma. In terms of hardness,
the composition of fatty acids and different melting points are effective. In many studies, differences were found in fatty
acid composition in beef, lamb and pork, and lamb meat was found to be the lowest in terms of n-6 / n-3 PUFA ratio
(Diaz et al., 2003).

Table 6. Meat and fatty acids in lamb and goat carcasses (Yarali, and Karaca 2011)

Lambs Goat Kids
Fatty Acids Between Muscles Between Muscles
C16:0 Palmitik Asit 23.95 20.99
C18:0 Stearik Asit 11.89 10.24
C18:1(cis 9) Oleik Asit 32.26 51.00
C18:2(cis9-12) Linoleik Asit 11.48 5.74
C18:3(cis6-9-12) Linolenik Asit 1.17 0.18
C20:4 Arasidonik Asit 0.65 2.27
PUFA Polyunsaturated Fatty Acid 18.31
SFA Saturated Fatty Acid 45.56

Meat Quality in Lambs and Capricorns

There are many factors affecting meat quality in lambs and kids. These factors are; animal characteristics such as race,
sex, age, and environmental factors such as feeding practices, climate, slaughter hygiene and procedure. In many studies,
it is reported that there are differences between carcass and meat quality by feeding lambs and kids in mixed feed or
pasture. The main differences that occur here are flesh color, final pH, marbleization, softness, aroma, nutrient
composition and meat-fat distribution.

Muscle pH in the live animal is between 7.0-7.3. About 40 min. until the pH is slightly decreased, 24 hours after the cut
is between 5.4-5.7. Post-cut pH varies depending on the amount of lactic acid produced from glycogen during anaerobic
glycolysis. If muscle glycogen is reduced by excessive fatigue, hunger and fear, this process is interrupted. The final value
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of muscle pH affects the shelf life of the meat, consumer taste and meat consumption quality. In this sense, the final value
of meat pH is affected by many factors such as the physiological status of the animal before slaughter, genotype, age, sex,
live weight, lubrication, nutrition and production system (Sanudo et al., 2007).

As shown in Table 3, there was no difference in smell and color in raw meat. However, it was found that lambs had higher
values in terms of marbleization. Lamb meat is less fat than goat meat. This is also expected in terms of inter-muscle fat.
In addition, there was no significant difference between the two groups in terms of fried meat. This is in favor of Capricorn
flesh. Fried goat meat is at least as similar as lamb meat in terms of smell, flavor and number of chewing. When the meats
were boiled, it was found that lamb meat was worse in terms of smell, and capricorn meat was worse in terms of chewing
number.

Table 7. Sensory tests of Capricorn and Lamb meat

Specifications Goat Kids Lambs
Dew (color) 4.25 4.25
Dew (smell) 5.00 3.75
Morning dew 2.75 4.00
Fried (smell) 5.00 5.00
Fried (flavor) 5.00 4.25
Fried (number of chewing) 4.50 4.50
Boiled (odor) 5.00 3,75
Boiled (flavor) 4.00 4.50
Boiled (number of chewing) 3.75 4.50

These findings provide some clues about the cooking techniques of kid meat. Capricorn meat is better consumed when
fried or cooked with steam. After the organoleptic panel, it is similar in terms of all features, but when boiled, it turned
out that goat meat is more advantageous in terms of odor and chewing number (Hatipoglu et al., 2016).

Results

Goat breeding in Turkey is generally mountainous, forest, or on the edge of the area carried out in unfavorable agricultural
field crop production and bush-scrub is the main food source of natural vegetation goats in the land of farming in grassland
is maintained in mountainous regions without. Goat meat, especially young goat meat, in many Mediterranean countries
is a sought-after nutrient. In our country, goat meat is generally consumed by low-income families. The fact that the goats
do not have a great potential in terms of meat yield and that they come to the forefront with more milk yield has led to
the studies on goat fattening to be at lower levels compared to sheep. A result of the evaluation of the studies and
applications, it was found that goat meat is at least as good quality and valuable as lamb meat. For hair goats; The aim
was to reduce the input costs due to the low cost of mixed goats, the inability to evaluate goat milk at high prices and the
low milk yield in hair goats. As a result of this, the daily live weight increases in the kid did not reach the desired levels
and remained low. In order to see the real fattening performance of hair goat kid, it is necessary to develop rumen
development of the kid at early ages and to determine the most appropriate fattening and semi-intensive and intense
fattening practices at different ages and periods on the basis of regions. Application of this fattening model; meat yield,
profitability will increase significantly and as a result of fattening lamb fattening fattening between the daily live weight
gain differences will be seen to be close to each other.
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Estimation of the number of chicken in Turkey by means of Artificial Neural Networks
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Introduction

Chicken meat and eggs are the best source of quality protein, and are badly needed by the many millions of people who
live in poverty. In developing countries, the diet of people living in cities usually contains more animal protein than that
of rural people (Farrell, 2013). The number of chickens worldwide has more than doubled since 1990. In 2017, there were
some 22.85 billion chickens in the world, up from 14.38 billion chickens in 2000 (Anonymous, (2019). In this study,
Artificial Neural Network (ANN) was used in order to estimates of number of chicken.

Materials and methods

The material of the study consists of the dependent and independent variables to be used in the projection of orange
production amount in Turkey. The dependent variables are the figures of the number of chicken covering the years 1965-
2018, and the independent variable is the ‘series of years’. These variables have been complied from the web site of
Turkish Statistical Institute (TSI) (TSI, 2018a; TSI, 2018b).

Acrtificial neural network (ANN), in many over complex mathematical problems which imply complicated non-linear
equations, a multilayer perceptron network can be simply used by defining the weights and appropriate functions. Be
based on the type of the problem in neurons, diverse activation functions can be used. An input layer for introducing
problem inputs, a hidden layer, and another output layer which provides the solution to the problem are used in such
networks. Such of networks are by a majority trained through Back Propagation method (Manhaj, 2002). Neural networks
are machine learning models used principally to classify or predict data. The model architecture is performed starting
from data and learning rules (Kim, 2017). Performance of trained model measured in terms of mean squared error (MSE)
and correlation factor (R). The correlation factor R was generated by MATLAB software package while MSE value was
measured from above. The trials were accomplished until correlation coefficient R approaches closer to the value one.
The correlation factor R value close to one ensures better regression fit for given training set (Yang et al., 2003).

Results

The data has been divided into three parts: 70 percent was used for the training, 15 percent for validity and 15 percent for
the test stage. In the multi layered Artificial Neural Networks, the transmission function amongst the input, output and
hidden layers makes difference. The network with 8 neural hidden layers is operated based on TANSIG function. The
network with 8 neural hidden layers reached the highest value of performance in the usage of TANSIG function. The
performance graphic is shown in Figure 1. That means there is a graphic indicating the change of the error values
belonging to the training, validation and test clusters in each iteration at the end of the training of the network. As seen in
the graphic, iteration number in training of the network is given as 36 and the best performance has been achieved in the
30" iteration.

Best Validation Performance is 0.00094561 at epoch 30
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Figure 1. Network performance graph

In Table 1, the results of orange production estimations respecting the years 2019-2025, along with the established ANN
model have been given. MSE values stated here is the mean squared error of the observation values between the years
1965 and 2018 used in comparing the real values with the test output values given by the network inferentially after the
test. MSE value has been found as 0.00124 and the coefficient of determination (R?) as 0.986. It has been estimated that
the orange production will be between 1 941 106 and 3 522 957 tons during 2019-2025.
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Table 1. Prediction of orange production in Turkey
Years 2019 2020 2021 2022 2023 2024 2025
Prediction 359 245000 357 839 000 373989 000 381 909 000 400 793 000 484 991 000 576 786 000

Conclusion

The results indicated that the established ANN model and the estimation process were successful. High regression and
low MSE (Mean Squared Error) values in the stages of training, testing and validation also indicate such achievement.
When the number of chicken estimations were examined, the production being 353 561 000 in 2018 is expected to increase
by 63.14% and reach 576 786 000 in 2025.

It has been seen that Artificial Neural Networks model is very accomplishing in terms of estimating the existing data
generally. It is thought that comparative examination of estimated performances will give much more influential results
by combining Artificial Neural Networks with distinct alternative techniques in predictions studies for the future.
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Introduction

Kivircik sheep is one of the Turkish sheep breeds and raised in the western Anatalion. Kivircik breeds are thin tailed and
known with their meat quality and high palatability. Variation of Turkish sheep breeds have been researched in the recent
years. Environmental factors are known to cause some morphological differences even within the same breed. There are
some studies suggesting that Kivircik sheep in Yalova is a subtype/variety of Kivircik breed (Alarslan ve Aygiin, 2019a;
Alarslan ve Aygiin, 2019b). The aim of this study was to characterize the adult body weights and body measurements in
Yalova Kivircik sheep and to detect macro environmental factors affecting morphological characteristic of Yalova
Krvircik. This research is a descriptive study.

Materials and methods

The research material was conducted at the National Animal Breeding Program which has 1-5< year-old 100 ewe and 10
ram. The sheep were weighed on 100 g sensitive bascule to determine body weight after 12 hours of starvation in 2019
after shearing. Body measurements of sheep meausered with a measuring stick and tape measure as taking by Ertugrul
(1991) and Karaca et al. (2012). Withers height, rump height, body length, tail length, rump width, chest width, chest
dept, chest girth, shin girth, head length, head width, forehead width, ear length and ear width were measured after the
sheep were put on a normal standing position on a flat surface. The analysis of data was performed by the least square
means method with SPSS 23 software (SPSS, 2015) and Duncan’s multiple-range test.

Results
Table 1 shows body weight, height and some length, Table 2 indicates width and girth measurements and Table 3 shows
head measurements.

Table 1. The least square means for body weight, height and some lenght measurements.
Body weight (kg) Withers height (cm)  Rump height (cm) Body length Tail length (cm)

(cm)

Factors n - < 7 X+S. <

X+Sg X+Sg X+Sg X X+Sg
Flock X s
Flock-1 55 62.50+1.53 71.50+0.48 72.01+0.46 72.26+0.50 20.00+0.52
Flock-2 55 58.00+1.23 72.66+0.50 72.40+0.54 72.50+0.51 21.86+0.49
Ages *
1 13 58.18+3.56 72.00+1.272b 73.39+1.29 72.47+1.19 21.77+£1.07
2 18 61.58+2.07 73.22+0.83P 73.06+0.83 73.16+0.83 22.10£1.10
3 27 58.44+2.04 70.70+0.632 71.11+0.68 71.22+0.63 20.11+0.67
4 26 63.30+2.49 73.42+0.67° 73.61+0.66 73.65+0.71 21.50+0.75
5< 26 59.17+1.43 71.38+0.642 71.27+0.68 71.62+0.60 20.00+0.65
SeX *k*k *kk *kk *kk *k*k
Female 100 57.65+0.64 71.44 71.53+0.30 71.62+0.27 20.44+0.36
Male 10 86.14+2.58 78.40 79.00+1.16 79.70+0.84 25.80+0.85
General 110 60.24+1.00 72.07+0.34 72.21+0.35 72.36+0.34 20.93+0.37

*: p<0.05; **: p<0.01; ***: p<0.001; a, b: At a factor (column) the differences between the averages carrying different letters are
significant. (p<0.05).
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Table 2. The least square means for width circumference measurements.
Rump width (cm)  Chest width (cm)  Chest dept (cm) Chest girth (cm) Shin girth (cm)

Factors n XS, XS XS, XS, XSy
Flock-1 55 2396035 22.95+0.28 33.78+0.34 97.4720.91 8.3840.10
Flock-2 55 22.96£0.22 22.0140.23 32.80+0.27 93.3240.73 8.1040.09
Ages

1 13 22542051 22.2320.52 32.1540.78 91.85+1.96 8.3940.21
2 18 24612074 22.8920.45 33.16+0.54 97.1141.20 8.17+0.18
3 27 23302038 22.48+0.40 33224048 94.89+1.30 8.26+0.16
4 26 2339:0.40 22.58+0.42 33.7720.45 95.58+1.36 8.3540.18
5< 26 23.3820.36 22.2340.36 33.54+0.35 96.35+1.22 8.1240.13
Female 100 23.14£0.20 22.1440.17 32.81+0.18 94.4320.58 8.0740.53
Male 10 26702053 25.9040.46 38.10+0.50 105.10£1.57 10.00+0.21
General 110 23462021 22.4820.18 33202022 95.40+0.62 825:0.07

*: p<0.05; ***; p<0.001

Table 3. The least square means for head measurements.
Head length (cm)  Head width (cm) Forehead  width Ear length (cm) Ear width (cm)

(cm)
pes " X+Sy X+Sy X+S, X+Sy X+Sy
FIOCk **k*x **k*k **k*k
Flock-1 55 27.98+0.20 15.96+0.19 10.60+0.13 12.52+0.16 7.86:0.11
Flock-2 55 26.69+0.30 14.35+0.17 9.87+0.14 12.100.15 7.85+0.08
Ages
1 13 26.39+0.38 15.39+0.41 10.3140.31 12.62+0.18 7.85+0.10
2 18 27.33+0.41 14.90+0.32 10.28+0.28 11.83+0.26 7.90+0.11
3 27 27.11%0.51 15.30+0.35 10.40+0.18 12.370.30 7.85%0.15
4 26 27.92+0.32 15.2740.27 10.4620.23 12.150.20 7.81+0.14
5< 26 27.46+0.34 14.96+0.32 9.77+0.15 12.61+0.26 7.89+0.20
SeX *kk **k*k **k*k
Female 100 27.13+0.18 14.93+0.14 10.05+0.08 12.26+0.12 7.82+0.08
Male 10 29.40+0.65 17.4040.22 12.100.38 12.90+0.46 8.20+0.13
General 110 27.33+0.19 15.1620.15 10.230.10 12.3120.12 7.85%0.07

***: p<0.001

The effect of farm on body weight (p<0.05), tail length (p<0.01), rump width (p<0.05), chest width (p<0.05), chest dept
(p<0.05), chest girth (p<0.001), head length (p<0.001), head width (p<0.001), forehead width (p<0.001) was statiscally
significant. The effect of age factor on withers height was statiscally significant. The effect of gender on, excluding ear
length and width, body weight and all body characteristics was statiscally significant (p<0.001).

Discussion and Conclusion

In this study, the average body weight of Yalova Kivircik was found as 60.24 kg. This weight was determined higher than
Ozcan (1970a; 1970b), Yilmaz et al. (2004), breed registration form (Anonymous, 2019) (39.11, 38.14 kg, 55.2 kg and
47.5 respectively). Ceyhan et al. (2007) reported 62.60 kg, similar result with this study.

The results of body measurements of Kivircik sheep were higher than Ozcan (1970a) and similar to the breed registration
form. Also the body measurements of this research were found higher than the body measurement of Kivircik x
Akkaraman Glcrossbreed (Erol ve ark., 2017).

There are many varieties in Turkish sheep breeds even within the same breed. Norduz, Karakas and Kangal genotypes
which are variation of Akkaraman, are given as an example. Yalova Kivircik sheep breed is different from other Kivircik
breed sheep. Yalova Kivircik sheep has lower distribution of fleece on the dorsal and dorsolateral, bare chest and
abdomen, short tail with low fleece or no woolless tail. As a result, many of the Kivircik sheep population in Yalova
(approximately 25.000) has this unige structure and remarkable.
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Introduction

The development of an animal during the growth phase have an impact on the life performance and health. Diseases, pests
as well as environmental stress can lead to developmental disorders and retarded growth, which in turn is characterized
by a delayed production age as well as decreased production and quality. One of the most important environmental stress
is malnutrition. Malnutrition, in terms of protein and energy deficiency are significantly associated with immunity
(Chandara, 1997). Accordingly, appropriate nutritional conditions can reduce the incidence of disease by supporting the
immune system (Klasing, 2007). The onset of a disease requires pathogens appropriate environmental conditions. In
addition, the host should be sensitive to pathogens. A variation is among species, breeds and even individuals in terms of
resistance and tolerance to diseases and pests. For example, Bacciu et al. (2014) reported that there is a genetic variation
in coccidiosis resistance in chickens that can minimize the damage caused by the disease. However, genotypes (breeds or
individuals) react differently in different environments, which is called genotype-environment interaction. Therefore, we
wanted to know how different chicken breeds grow in different environments (nutrition and parasitic infestation).

Materials and methods

In the study, 240 chicks were used from two laying hen genotypes (Sussex, Atak-S) at the age of 1 day. Birds were divided
in two groups as control and infested with poultry red mite (PRM). Half of both groups were fed ad libitum and by the
other half were applied %20 feed restriction. Feed restriction was determined according to feed consumption of ad libitum
group of control the day before. Throughout the study a 16L:8D photoperiods were applied. Feed intakes and live weights
were weekly determined. In the study, the poultry red mite population started to decrease from the age of 10 weeks and
no mite was observed after 12 weeks. An ANOVA-test was performed to determine the impacts of the effect sizes
(infestation, genotype, fee offer) and interactions.

Results
Restricted feeding birds have consumed all the feeds offered. Ad libitum fed infested group was consumed more than
control group in Atak-S genotype. But, this is exact opposite in Sussex genotype (Fig. 1).
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Figure 1. Daily feed consumption per animal by age (for all ages P<.0001)
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Figure 2. Live weights of infestation x feed offer groups in Atak-S (for all ages P<.0001).
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Figure 3. Live weights of infestation x feed offer groups in Sussex (for all ages P<.0001).

The infestation X genotype X feed offer interaction was no significant on live weight for all ages (P>0.05). However, as
seen in Fig. 2 and Fig. 3, infestation X feed offer interaction was significant (P<.0001). Differences between subgroups
differed by age, but the restricted fed infested birds always lagged significantly behind.

Conclusion

The effects of the parasites on the host are related to both the resistance mechanisms developed by the host against the
parasite and the size of the parasite population affecting the host. In this study, the PRM population started to decrease
from the age of 10 weeks of chickens and completely collapsed after the age of 12 weeks of the chickens. Konyal1 (2016)
reported that feed intake of infected birds with PRM increased in broiler and laying chickens. However, Islam et al. (1999)
notice that Lipeurus caponis infestation resulted in decreased feed intake in chickens. Erdem (2017) write also that high
infestation of PRM resulted with decreased feed intake in Japanese quails. Although, feed intakes until of 16 week of
ages of the groups for Atak-S agree with the findings of Konyali (2016), feed intake is lower in 20-week infected birds
than in control birds. Control Sussex birds, however, consumed more food than infested Sussex birds in all ages.

The live weight trends of the subgroups are resulted as expected. In Atak-S chickens, however, after the mite population
was collapsed, infested ad libitum birds seems to compensate their live weight. The infested and restricted feeding
chickens, on the other hand, always lagged behind the restricted fed control birds. It seems like that in a suboptimal
environment, the effects of the PRM infestation is stronger.

Acknowledgements
This study is assisted Canakkale Onsekiz Mart University BAP Coordination Unit with in Project No: FBA-2018-2502

References

Bacciu N., Bed’Hom B., Filangi O., Romé H., Gourichon D., Répérant J. M., Le Roy P., Der Laan M. P., Demeure O.
(2014). QTL Detection for Coccidiosis (Eimeria tenella) Resistance in a Fayoumi x Leghorn F, Cross, Using a
Medium-Density SNP Panel. Genetics Selection Evolution, 46: 14.

Chandara, R. K. (1997). Nutrition and The Immune System: An Introduction. Am J Clin Nutr. 66 (2):460-463.

Erdem, H. (2017). Japon Bildircini Palazlarinda Kum Banyosunun Kirmizi Kanatli Akarina (Dermanyssus gallinae)

Kars1 Etkilerinin Arastirilmasi. Master Thesis. Canakkale Onsekiz Mart University, Canakkale, Turkey.

Islam, M.K., Mondal, M.M.H., Rahman, M.M, Haque, A.K.M.F., Chowdhury M.A.A. (1999). Effects of Lipeurus
caponis, Linnaeus, 1758, (Mallophaga: Philopteridae) on laying hens. Veterinary Review Kathmandu 14: 32-33.

Klasing K. C. (2007). Nutrition and The Immune System. British Poultry Science, 48: 525-537.

Konyali, C. (2016). Kirmizi Akarin (Dermanyssus gallinae (Acari: Dermanyssidae)) Farkli Tavuk Genotiplerinde
Biiyiime Uzerine Etkileri. Phd Thesis. Canakkale Onsekiz Mart University, Canakkale, Turkey.

147



RFID Technology and Usage Areas of Animal Husbandry
E. Okhan, V.B. Okhan, C. Kandemir and N. Kosum

Ege University Faculty of Agriculture Department of Animal Science, Bornova, Izmir, Turkey

Introduction

Radio frequency identification (RFID) technology is used in our daily lives, especially in textile companies, hospitals,
warehouse management, agriculture and animal husbandry, cargo sector, traffic lights, turnstile transit systems, retail
sector, file transfers, mobile phone payments and many other sectors. RFID technology is frequently encountered in
developed countries of animal husbandry. The advantages of this technology that we have seen in animal breeding in our
country in recent years, the difference from other systems, the working principle and current developments in the field of
animal husbandry RFID technology is detailed in this study. In addition, in this study, RFID technology and current
articles and products about this technology have been examined and it is aimed to transfer current information about
animal husbandry sector and to give information about usage areas in animal husbandry.

RFID Technology and Working Principle

RFID is the transformation of data carried by radio waves into information in a controlled working environment. It can
be used for tracking all living or inanimate objects. This technology, which started to be used with radar technology in
the 11.World War, is now working with chips that can read 1000 and more labels per second and receive information with
thousands of characters memory. RFID technology with superior read and write speeds has many benefits. Some of these
include: Reduces labor costs and reduces manual manpower; RFID tags can be customized or customized according to
the job and location; optimizes productivity; improves the safety of shops, facilities and goods; automatic reading reduces
manual processes and improves workflow.

RFID technology, which is one of the technologies that gained importance in recent years, is compared with barcode
technology that is encountered almost everywhere today. The differences between these two technologies are shown in
Table.1.

Table 1. RFID technology and barcode technology comparison

ISSN 1234-56T9
Barcode Technology RFID technology
-Easily readable. -The system is completely wireless and automatic.
- Visible outside the system. - Read and write via software
-Each barcode can only be used for one product -1t is available.
- Provides a good classification. - It's harder to reproduce.
-If it is damaged, it is not possible to work. -Extra product descriptions can be made.
-A operator intervention may be required because it -Uniquely identify the products through the
is not fully automatic. program.
- System prices are cheap. - System prices are expensive.

Components of RFID Technology

RFID is an automatic identification and monitoring system that has a microchip containing the object's information in its
content, which can track and analyze with an antenna connected to this microchip and provides data exchange via radio
frequencies by using a label that can be integrated to the objects. There are 3 main components that play a role in this
information exchange. Reader, tag and antenna. Electromagnetic waves emitted by the reader reach the antenna of the
label. These waves activate the microchip circuits on the label and modulate the microchip waves and send them back to
the reader via the antenna. The information received by the reader is converted into a digital figure and displayed. There
are controllers that play a role in the storage of the information in the system on the computer and communicate with the
middleware (Maragli and Cibuk, 2015).

Two kinds of RFID tags are active and passive. Passive labels are used more frequently in our country because they are
cheaper. The major difference between passive labels and active labels is that the passive label does not have a power
source unlike the active label. While active tags can receive data instantly and continuously at regular intervals, we can
only retrieve data from passive tags with the help of a reader. The frequency range required for the passive label is
therefore very low. The comparison of some frequencies with the ranges is given in Figure 1.
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Figure 1. Radio frequency for animal tags
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Usage Areas of RFID Technology in Animal Husbandry

RFID technology in animal husbandry is generally used for animal records, tracking systems, weighing systems. The
most widely used RFID technology in the market is electronic labels and headphones. In addition to these products, many
products functionally have RFID technology.

Electronic Identity (EID) means that individual animals can be tracked through an electronic ear tag throughout their
entire life cycle. (Figure 2).
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Figure 2. Basic RFID system with EID ear tags and boluses
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The increase in the use of Electronic Identification (EID) or RFID tags has led to an increase in the number of export-
dependent countries that offer mandatory traceability programs for disease control. The increase in smarter, more precise
farming practices has also enabled this technology to be adopted. RFID tags provide accurate, fast and automatic
identification of a single animal, eliminating the need to manually enter tag numbers (Figure 3.)
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Figure 3. Example of RFID technology system in farm
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In addition RFID makes it practical to record individual animal performance and other information such as reproductive
or treatment information. Using RFID with electronic weighing scale indicator means you can instantly see the animal's
full performance history while weighing; this will help you make important management decisions quickly. Over time,
an animal’'s weight history can be monitored, good and bad performances can be determined, and the input of managed
resources to maximize profit can be determined (Figure 4.).

In our country, EID ear tags are compulsory in cattle by the Ministry of Agriculture and Forestry. Finally, the wearing
of electronic ear tags has been made compulsory in lambs and kids. The benefit of employment in farm activities has
therefore increased further. In addition, identification of animals by EID provides the breeder with the opportunity to
better manage their individual performance.

In addition to electronic ear tags, EID systems include ceramic boluses, functional active RFID ear tags, implant
subcutaneous chips, neck and ankle identification systems. (Figure 5.)

The RFID bolus is a ceramic capsule (UID code) containing a passive RFID microchip containing a unique, non-
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replaceable, fraud protection code specific to each animal. The UID codes can be read from any non-conductive material
(such as animal skin) regardless of the position of the microchip inside the animal, regardless of whether the animal is
stationary or mobile. The bolus is implanted orally and the animal's adherence to rumen (second stomach) is greater than
99%. RFID boluses are suitable for cattle and sheep and

usually 20 grams, 52 grams or 72 grams in size.

EID tags with RFID technology are more common in cattle and sheep breeding. RFID tags suitable for poultry are usually
for ring-shaped ankles, and tags for wings are also available.

Figure 5. Boluses, implants and leg band

Especially in large farms with a high number of animals, active tagged systems are more frequent. In addition to carrying
the EID feature; rumination , location information and heat monitoring of the tracking automatically throws the system
and the individual breeder has the opportunity to follow the animal continuously .(Figure 6.)

Figure 6. Example of RFID technology system with active ear tags and other components in barn
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Conclusion and Discussion
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RFID technology, which is used in many different sectors, is expected to solve many problems.

While the use of these systems brings time saving, labor costs and many advantages; There is also a disadvantage of
creating security problems. Studies related to security vulnerabilities are continuing.

As aresult, the current usage areas of RFID technology in animal husbandry have been examined and current information
has been given about the latest systems. RFID technology for the future promises us in many areas. Thanks to this
technology, it is envisaged that only modern enterprises will take place in our country and in the world with the increase
in yields and systematic order in agriculture and animal husbandry, and traditional farming will be replaced entirely by
these modern enterprises.
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Introduction
In this study, the reproductive performance of Black Sea trout broodstock specimens fed with diets containing different
levels of protein is examined.

Materials and Methods

This study has been conducted in cooperation with Karsusan Trout Farm under the supervision of Central Fisheries
Research Institute, Trabzon. In this study, a total number of 160 third generation of Black Sea trout broodstock is divided
into 4 groups of 40 specimens, each group containing 20 male and 20 female specimens. Fish were fed for a period of
four and a half month starting from August to December with feeds containing 35, 40, 45 and 50% of protein. Fish oil
levels in all diets are kept at 15%. At the end of the trial, broodstock specimens prepared using 50 ppm benzocaine
(Oswald, 1978), a standardized trout stripping protocol modified from Billard, 1992 was followed to obtain eggs and
sperms, and the eggs in each group were fertilized with the sperms collected from the same group. Egg diameter is
measured by using a method of measuring fish eggs (Von Bayer, 1910). Fecundity is determined by using method of
Vladykov (2011).

Results

The highest fecundity (2097.00+£552.94 unit per kg) is observed in group fed with 50% protein. Specimens fed with 40
and 45% protein had a fecundity of 1725.00+354.8 an 1818.44+665.67, respectively. The group fed with 35% protein
showed the lowest fecundity (1531.67+352.53). There was no significant difference between groups in terms of
fertilization rate (P>0.05) which varied between 97.62% and 98.98%. The number of eggs and the total weight of eggs
was not significantly differentiated between groups, but the highest number of eggs are ovulated by the specimens fed
with 50% protein (3771.71£1687.81 and 364.43+149.06) and with 45% protein (3718.22+2616.10 and 328.294+221.74).
The highest average egg diameter (5.50+0.34 mm) is observed in specimens fed with 35% protein.

Table 1. Effects of different protein levels in feed on Black Sea trout reproductive performance

Groups  Av. No. of Egg diameter Av. weight Fecundity  (unit Fertilization
Eggs per broodstock (mm) of eggs per broodstock (g) per kg) rate (%)

35 2549.50+1337.692 5.50+0.342 265.71+152.122 1531.67+352.53¢ 97.62+3.76%

40 2868.89+1290.862 5.32+0.122% 264.88+134.772 1725.00+354.89%¢  97.5942.682

45 3718.22+£2616.102 5.21£0.11° 328.29+221.742 1818.44+665.67b¢ 97.70+4.862

50 3771.71+1687.812 5.41£0.29% 364.43+149.06° 2097.00£552.94%  98.98+1.272

Mean values in column with different superscripts were significantly different (P <0.05)

Conclusion The evaluation of the data presented in this work addresses that the diet used in this study containing 50%
protein was effective to increase the reproductive performance of Blacksea trout broodstock. Current knowledge can be
enhanced by providing additional data for different levels and types of oil in diets. Future investigations are necessary in
order to understand the reproductive performance of this species.
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Introduction

Organic farming has come out as a reaction against the negative effects of intensive input agricultural production methods
on environment, human and animal health (Ross et al., 2008). According to recent studies, organic farming is applied in
181 countries on the area of 69.8 million hectares and the market volume is reported as 100 billion dollars (Willer and
Lernoud, 2019). Dairy and dairy products are most demanded organic products after fruit and vegetables (Palupi et al.,
2012). Organic dairy cattle farms differ from conventional production in that it is based on pasture contain basic practices
for animal welfare and used limited concentrate in ration. In this study, it is aimed to compare some dairy cattle farms
which produce under organic and conventional conditions.

Materials and methods

The data from the years 2011-2013 of two private dairy farms; one operating in Kelkit district of Giimiigshane province
(Dogan Organik Siit A.S) and one operating in Liileburgaz district of Kirklareli province (Yonca Hayvancilik A.S.) were
used. The farm that produces in Glimiishane is organic, whereas the plant in Kirklareli produces conventional milk, and
in both of them Holstein Friesain is grown.

Results

Table 1 shows that the rate of metabolic disorders (23.5%) in organic dairy farms is lower than in conventional dairy
farms (42.5%). Foot diseases are the most common problems in conventional milk cattle farm (13%) and mastitis (8%)
in organic farm. In conventional milk cattle farm, the rate of culling herd caused by metabolic and other problems was
20% and in organic farm was 14%. The mortality rate (5%), which is the first reason for the culling from the herd, was
the same in both farms. Foot diseases and fertility are the most important metabolic disorders leading to culling in
conventional farms, and fertility (4%) is in organic farms.

Table 1. Metabolic disorders and reason for culling

Metabolic@isorder Conventional Organic
Problems (%) Culling (%) Problems (%) Culling (%)

Foot Diseases 13.0 3.0 25 0.5
Displacement of abomasum 4.0 25 0.5 0.5
Acidosis 8.0 1.0 1.0 0

Mastitis 10.0 2.0 8.0 15
Ketosis 1.5 0.5 4.0 1.0
Fertility 5.0 3.0 6.0 4.0
Milk fever 1.0 0 1.5 0

Mortality 5.0 5.0
Other 3.0 1.5
Total 425 20.0 235 14.0

Table 2 shows the average daily milk yield of Holstein Friesian cows reared in conventional and organic farms was 29
and 22 kg, respectively. Holstein Friesian cows reared under conventional conditions have higher feed efficiency and dry
matter consumption. Conventional breeding has better performance in terms of insemination success, estrus detection rate
and calving interval.

Table 2. Milk and reproduction traits

Traits Conventional Organic
Daily milk yield (kg) 29.0 220
Feed ration rate (milk/feed) 1.295 1.048
Dry matter intake (kg) 224 21.0
Forage intake (kg) 10.79 12.53
Insemination success (%) 33 28.0
Estrus detection (%) 50,0 40,0
Calving interval (days) 405 433
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Conclusion

Consistent with the result reported in the previous studies (Hardeng and Edge, 2001; Bennesgard et al., 2003), the rate of
metabolic disorders cattle reared under organic conditions is lower in this study. Because the concentrate feed is limited
in daily ration in cattle raised under organic conditions, it causes less metabolic problems (Hardeng and Edge, 2001;
Bennesgard et al., 2003). Foot diseases are higher in conventional dairy cattle farm due to the high use of concentrated
feed and the lack of measures to improve animal welfare. Due to the high metabolic problems in the Holstein Friesian
breeding under conventional conditions, the annual herd culling rate is higher (6%).

In accordance with previous studies (Sato et al., 2005; Bermudez et al., 2017), daily milk yield of cows raised under
organic conditions was lower in this study (32%). The reason for this decrease is the limited use of concentrate feed in
organic dairy cattle farms (Rosati and Aumaitra, 2004; Roesch et al., 2005; Nauta et al., 206). Because the energy, protein,
vitamin and mineral needs of cattle raised under conventional conditions were better met; therefore, their fertility
performance was better. Especially when breeds with high genetic potential such as Holstein Friesian are used in organic
production, it is highly probable that negative energy balance resulting from limited use of concentrate feed in the ration.
Its duration and severity negatively affect reproductive performance.
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Effects of Palmitic Acid Supplementation on Mid Lactational Performance of Dairy Goats
H. I. Akbag C. Tolu N. Yazgan T. Savas and 1.Y. Yurtman

Canakkale Onsekiz Mart University Faculty of Agriculture Department of Animal Science

Introduction

Supplementing animal with by-pass fat has been increase the energy consumption and feed efficiency. Using by-pass fat
in the lactating ruminants diets have been widely studied by many researches (Chiliard et al., 2001; Bernard et al., 2005;
Titi, 2011). Fat supplementation has been shown to increased milk production, milk fat content and improves milk fatty
acid compositions (Chiliard et al., 2001; Titi, 2011). There are many types of fat sources that contain mixtures of different
fatty acids are commercially available and some of them are studied in the literature and their results are variable (Rabie
etal., 2012). There is a little information about using individual fatty acids on lactating animal performance. Palmitic acid
(C 16:0) has been recently studied and has potentially increased milk yield and milk fat concentration in dairy cows (Lock
et al., 2013; de Souza et al., 2017). The aims of this study was to evaluate the effects of using two levels of palmitic acid
in the rations on mid lactation performance of dairy goats.

Material and Methods

The experiment was conducted on the Canakkale Onsekiz Mart University Faculty of Agriculture Farm Animal
Production Unit for 45 day. Thirty mid-lactation (81£12 DIM) Turkish Saanen goats were allocated in three groups
(n=10). Control group (CON) fed only with total mix ration (TMR; 48.2 % DM, 16 % CP, 2.5 Mcal ME), high group
(HIG) was received TMR supplemented with by-pass fat which contain 88% palmitic acid (C16:0), % 2.4 myristic acid
(C14:0), % 9.2 stearik acid (C18:0) (Wilfarin, Natural Oleochemicals Sdn. Bhd.). Low group (LOW) received TMR
supplemented with by-pass fat which contain 53% palmitic acid (C 16:0), % 1.8 myristic acid (C14:0), % 8.8 stearic acid
(C18:0) (RumiGold Milagro.). By-pass fat supplements was given to the experiment animals 4% ration dry matter (DM)
through the study. Goats were fed in group condition and feed offer twice a day (09:00 am in the morning and 04:30 pm
in the afternoon). All diets were prepared to be isonitrogenous and isoenergetics. The amounts of TMR that offered to the
goats were determined using NRC (2007) recommendations for mid lactation dairy goats. In the experiment feed
consumption recorded daily and live weight was recorded in 15 day intervals. The body condition scores were recorded
beginning, in the middle and at the end of the study. Milk production and milk nutrient composition determined by weekly.
A repeated measurement variance analyses was performed with the fixed factors treatment groups (CON, LOW, HIG),
age (2, 3, >4), birth type (single, multiple) and day in lactation as covariant as well as animal as random.

Results

The study performed in a group condition due to this the groups nutrient intake could not subjected to statistical analysis
and the values were expressed as means (X) and standard deviations (SD) in Table 1.

The dry matter (DM) consumption of goat groups was changed between 1.69-1.95 kg DM/day in the study. The
performance values were given in the Table 2 as a least square means (LSM). There were no differences between milk
yields (P=0.9076), live weight (P=0.2209) and body condition scores (P=0.3421) of the groups (Table 2).

Table 1. Daily nutrient consumption of experiment groups ( X+SD)*

o CON Low HIGH
Dry mater intake kg/d 1.95+£0.409 1.69+0.090 1.75+0.057
Crude protein? 311.78+15.499 270.12+14.034 273.3149.169
Metabolisable energy? 4.87+0.242 4.97+0.219 5.11+0.143
Neutral detergent fiber? 798.74+39.706 692,01+35,954 715.58+23.490
*This values were calculated from the nutrient contents reported by the manufacture.
2g/kg DM
Table 2. Effects of palmitic acid levels on performance of lactating dairy goats, (SE? and P°-values)
Item CON LOW HIGH P
Live weight (kg) 52.60+2.353 47.97+2.094 47.48+1.896 0.2209
BCS 2.91+£0.062 2.84+0.055 2.79+0.050 0.3427
4% FCM¢ 2.570+0.068 2.587+0.063 2.648+0.064 0.6706
Milk Fat (%) 4.409+0.103 b 4.704+0.092 a 5.260+0.086 ¢ <.0001
Milk Protein (%) 2.99+0.039a 2.84+0.035b 2.84+0.030b 0.0077
Milk Lactose (%) 4.270+0.053 4.502+0.059 4.727+0.050 0.4452
Milk Yield (kg/d) 2.29+0.153 2.33+0.136 2.25+0.123 0.9076

@ Standard error of means
b Treatment effects (Diet)
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¢ Yield of 4% FCM=[(0.4X milk yield)+(15Xmilk yieldX milk fat)

Milk dry matter (P=0.0011), milk fat (P<.0001) and milk protein contents were significantly changed by the groups. The
highest milk dry matter content was measured in HIG group as 12.94%+0.120%. There were no differences between
LOW group (12.42+0.129%) and CON group (12.32%+0.143%) for milk dry matter content. The highest milk fat content
(5.260%+0.086%) was determined in HIG group and the lowest milk fat content was determined (4.409%+0.103%) in
the CON group.

Conclusion

In recent study palmitic acid supplementation did not depress nutrient consumption of the groups. It is concluded that the
addition of two levels of palmitic acid to the ration of lactating dairy goats in mid lactation did not change milk yield but
enhance the percentage of fat, protein and total solids in the milk. Mathews et al. (2016) reported that 7 weeks
supplementation of mid lactating dairy cows with palmitic acid (3.9 % ration DM) increased milk yield without depressing
DM consumption. Milk yield responses of supplementing palmitic acid varied in the studies. Lock et al. (2013) and Rico
et al. (2014) were reported that enriched palmitic acid supplementation no effect on milk yield whereas some studies have
reported palmitic acid supplementation increased milk yield (Mosley et al., 2007; Piantoni et al., 2013). de Souza and
Lock (2018) reported that enriched palmitic acid supplementation (1.5 % of ration DM) for 10 week increased milk yield
and milk fat content.

There is needed for determine the blood levels of triglycerides, total cholesterol and milk fatty acid composition in further
studies.
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Introduction

Management and different conditions of hatching eggs such as genetics, age, maintenance and feeding conditions of
breeders, (Sarica et al., 2012; Elibol and Turkoglu, 2014) affect the overall incubation performance, mostly in common
by hatchability.

It was told that levels of carbon dioxide (CO2) and oxygen (O.) in the incubator are very important for embryonic
development and both should affect incubation performance (Lourens et al., 2007). As the air O, level decreases at high
altitudes, the incubation performance and so the chick quality get worse. Oz in the atmosphere is normally about 21%,
(Stock and Metcalfe, 1984) and it was reported that low (<17 %) and high (25%) O levels negatively affect hatching and
chick performance (Stock and Metcalfe, 1984). In high places (3500 — 4000 m), like India and South America, hatchability
rates drop to 20% (Ahmed et al., 2013). Compensation of this drop can be done by additional oxygen concentrators
implanted to the incubators to increase the oxygen level of the air supplied. It is advised to increase O level to 8.5% at
750m (Cobb, 2013) and 13.8% (Tullet, 2013) at 1500 m.

The experiment was done to investigate if the differences in the CO, and O, levels in the incubator and egg weight affect
broilers’ hatchability at 822m height and to examine the changes in hatchability by adding O».

Materials and methods

960 eggs from ROSS 308 middle-aged (41 weeks) single broiler breeder flock in Bolu were used in the experiment. Eggs
were numbered individually and were weighed (£0.1 mg) by precision balance (Radwag AS 220.R2, Radwag Balance
and Scales, Poland).

Incubation took place at the incubation laboratory of Bolu Abant Izzet Baysal University Faculty of Agriculture and
Natural Sciences Department of Poultry Science with two identical incubators having capacity of 480 eggs (Cimuka
960SH, Cimuka Ltd. Co., Turkey). Both were equipped with six egg trays having a capacity of 80 eggs. As well six chick
baskets with the same capacity were used after transfer of eggs. Single tray was taken as a replicate for treatments.

For three days eggs were stored at 18°C and 75% relative humidity. Then, the setter trolleys were randomly placed in the
two identical incubators. Eggs were preheated at 24°C for six hours . Whole incubation period, incubators were organized
to achieve 37.8°C (100.0°F) eggshell temperature.

Incubators were operated according to the control and treatment incubator ventilation programmes. Normal ventilation
system was applied in the control groupwhere in treatment group, oxygen-enriched air introduction was delivered to the
machine by oxygen concentrator (Hikoneb Oxybreath 10LPM, Kare Medical, Ltd. Co.). Purity of extra oxygen was 92 +
3%. The total air drawn in the incubator was kept at about 10% of total. The trays were automatically turned 24 times a
day.

COg; inside the incubators were measured by sensors (Hatch Eco2-01, Sti Cimuka Ltd., Turkey), and O, were measured
and recorded by data loggers (PAC 7000, Drager Safety AG & Co. KGaA, Germany). Mean incubator CO; levels were
0.63% and 0.54%, and the incubator O levels were 20.89% and 22.10 respectively in control and treatment respectively
(Figure 1).

Figure 1. The CO- and O levels measured in the incubator ventilation programme groups during the incubation period*
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* C: Control (0.63% CO- and 20.89% O-) and T: treatment (0.54% CO; and 22.10% Oy).

At day 18 of incubation, eggs were transferred to the hatching baskets maintaining their original places. As incubation
ended, hatchability was calculated from the data obtained.

Statistical analyses were done using Minitab 16.1 softaware (2013), where analysis of variance (ANOVA) and post-hoc
Tukey test were used to analyse differences between data of the treatment groups (Duzgunes et al., 1987). P-values less
than 0.05 was considered to be significant. All the data were given as means + standard error of the means (M+SEM).

Results

Average egg weight was 65.30 + 0.24g (CVew=6.29). The EW differences between the egg weights (heavy, light and
medium) were found to be significant (p=0.00), but found not to be significant between Incubator Ventilation Programme
groups (p>0.05).

Table 1. The egg weight and hatchbility (H) values obtained from the study.

Egg Weight, g Hatchability, %
Egg Weight
Heavy 69.63 + 0.092 90.33£1.10
Medium 65.20 £ 0.04° 89.51 £1.16
Light 61.11 +£0.08° 92.64 £ 0.87
Incubator Ventilation Programme
Control 65.31+0.13 90.42 +0.89
Treatment 65.28 £0.13 90.94 +0.78
p Number
Egg Weight 0.000 0.100
Incubator Ventilation Programme 0,942 0,858

abe Different superscript letters show that the difference between the means of the groups
are statistically significant (p<0.05).

According to the results, the level of the incubator O, level did not affect hatchability. This is thought to be due to the
developments in the incubator technology and improved breeder quality during last decades.

The differences between hatchability of the groups were found not to be significant (p>0.05). It is considered that very
small differences between the incubator O levels should cause this. More clearly, drop in O3 level was insufficiant at 822
m altitude. Coclusively, using an oxygen concentrator to prevent increasing CO; levels (from 0.54 to 0.63%) and drops
of O, (from 22.10% to 20.89%) in areas with similar altitude may not be beneficial for hatchability.

Conclusion

As a result it can be told that incubator ventilation program does not have a significant affect on hatchability in middle-
aged broiler breeders. The CO, and O levels at the altitude of 724 m were found not to have a significant effect on
hatchability, suggesting that it is unnecessary to use an oxygen concentrator or add oxygen to the incubator at these
altitudes.
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Introduction

One of the biggest problems in developed or developing countries today is the lack of adequate and balanced nutrition.
The rapidly increasing world population is also increasing the dimensions of this problem.

Against this rapidly developing problem, the agricultural authorities are looking for different solutions to increase animal
and plant production.

One of these solutions is focused on the development of beekeeping which is one of the branches of animal production.
Beekeeping creates a secure job and income opportunity especially for low-landed or landless farmers in our country and
has become an important branch of agricultural activity in terms of developing the people living in the forests and the
villages.

When the effect of bees on plant pollination is taken into consideration, the role of beekeeping in the agricultural sector
becomes more evident (Kutlu: 2005,24-25).

Geographical location, unique topographic and geomorphological structure, forest areas suitable for the cultivation of
industrial crops such as cotton, sunflowers, having different ecological characteristics, having a rich flora, flowering in
different regions of the year, the existing honey plant species in the world % It makes it a very convenient feature for
reasons such as having the reputation of our country beekeeping and Turkey is increasing the chances of beekeeping
(Frratli: 2000.17 to 21, Koselman: 2016, 308-321.).

The importance of honey in human nutrition, increased use of beeswax, pollen, royal jelly and bee venom, and the
introduction of bee-keeping for the purpose of creating additional income sources of landless and landed farmers and low-
income families have led to the increase and spread of the importance of beekeeping (Kaftanoglu: 1995.).

According to the data of 2017, there are 7,991,000 bee colonies in our country and 114,471 tons of honey is produced
from these, and the yield per colony is calculated as 14,32 kg (Anonymousl: 2017.). Turkey in terms of production and
the total number of colonies of honey is among the leading countries in beekeeping.

However, honey yield per colony and honey cannot perform the same in terms of foreign trade.

The world's average yield of honey per colony colony is around 13-17 kg from 24 kg in the colonies according to these
values in Turkey.

There are 1030 active producers registered in the union in Elazig, 67,373 thousand bee colonies and 229 tons of honey
were produced and the average colony was 3.0 kg (Anonymous2: 2017).

Turkey Elazig beekeeping contribute to beekeeping in some colonies was 0.2% in honey production was 0.83%.
Tunceli colonies average honey yield (3 kg / colony) Turkey colony average honey yield (14.32 kg / colony) 11:32 kg
less. There are 77 organic honey producing plants and 2 queen bees producing plants throughout the province.

The aim of this study is to outline the structure and activities of beekeeping in the province, and to discuss the problems
encountered and to make suggestions for the use of information and technology in order to ensure profitability and
sustainability.

Materials and methods

Within the scope of the research, to determine the general status of beekeepers and beekeeping in Elazig, a survey was
conducted with face-to-face and a multiple-choice with 100 beekeepers randomly selected among 10% of the beekeepers'
union members .
The survey includes 28 questions to determine the general structure of beekeeping conducted throughout the province.
In the survey form, the relationship between beekeepers, beekeepers have been doing beekeeping, the number of colonies,
honey yield, non-beekeeping activities,reasons for starting beekeeping, beekeeping learning patterns, educational status,
age, production diversity, fixed or migratory beekeeping status, income level , methods of combating diseases and pests,
queen bee exchange times, queen bee supply places, colony losses according to years, the causes of death of dead colonies,
varroa disease combat time and shape, as product marketing questions were asked.
Conclusion
Age of the beekeepers was in the first place in the 41-50 age group with a rate of 36%. averages were similar in the study.
In many studies, the age group was examined and it was understood that the age group was more than 50 years old.
Beekeepers with 6-10 years of experience are the first in 35% of beekeeping experience. In a study conducted in Kirsehir
province, it was determined to be 1-10% at 77% [Firatli: 2000,17-21]. Our study in Elazig was similar to the study in
Kirsehir. When the colony distribution of the enterprises is examined, there are between 100-200 colonies at the rate of
68% and the rate of those who make beekeeping with 200 or more colonies is 19%. The honey yields are examined, it is
seen that the beekeepers with 30 or less beehives receive the most, but the numbers are similar to each other. According
to this result, an average number of bees should be between 150 for an economic beekeeping. The education level of
beekeepers was 3% literate, 48% secondary education, 34% high school and 15% university graduates.
Turkey A survey 40% of beekeepers across the elementary school, 24% were found to be university graduates and 33%
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(Firatli: 2000.17-21).

Our study in Elazig was similar to the study in Kirsehir, but it was lower than the study in Van.

In parallel with the increase in the level of education, it is seen that the productivity has also increased.

It has been observed that there is an increase in the level of education Lack of hours

In our study, it was seen that 35% of families, 31% of beekeepers, 25% of related institutions and organizations.

In a study conducted in Tunceli, it was stated that 35% families and 24% beekeeping rates were effective in learning and
performing beekeeping (Kutlu: 2017).

57% of the beekeepers in Pulumur district have seen a course, 11% stated that they have begun to learn by their father,
8% by themselves and 24% from another beekeeper (Yerlikaya: 2007). Elazig beekeepers follow the developments related
to beekeeping by beekeeping books and publications by 6%, television programs by 32% and internet by 29%. In another
study, it was found that 24.8% of the beekeepers used books, experienced beekeepers and the internet to increase their
professional knowledge and experience (Koselman: 2016,308-321).
While 73% of the beekeepers participating in the study are the only source of income, apiculture income is 27%. In
addition to the agricultural activities of the farmers, it is observed that beekeeping is 44% as additional income.

In the study conducted in Malatya, it was stated that beckeeping was generally performed as a stroller (85%) (Karlidag:
2015,23-32).

In this study we conducted in Elazig province, it was determined that stroller beekeeping was made less than beekeeping
in Malatya province and it was seen that Adana, Mersin and Hatay were the most accommodation places.
When beekeepers need information or solve their problems, 52% turn to agricultural organizations, 19% to experienced
beekeepers, and 29% to beekeepers' associations.

The lack of hours of the courses offered for the certification purposes only, without the caller and hive.

In order to eliminate the deficiencies, they do not have sufficient information, they have come to the fore that they want
periodic information studies.

In the researches, it was stated that the average honey yields of bee colonies where one-year-old queen bees were found
(23 kg) were given 21% more honey than the queen bees with two-year-old bee (19 kg) colonies (Kutlu: 2005, 19-22.).
In terms of queen bee usage, they change two by 21%. They usually provide queen bees from Mersin and two local
businesses.

The rate of those who do not use queen bees is 50% and it is seen that they multiply their colonies by dividing them
naturally (Happy Birthday: 2005). In a study conducted in the year of queen bee needs by producing their own.
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Introduction

Dermanyssus gallinae (De Geer, 1778), poultry red mite, is the most dangerous ectoparasites of the poultry. This parasite
feeds on blood of the host and the rest of the feeding time it hides in cracks and crevices in the near of its host. It can be
difficult to detect because it is not present on the host expect of feeding time and it is a relatively small parasite. So, it is
very difficult to estimate of the infestation rate regarding with Dermanyssus gallinae. The use of synthetic acaricides are
one of the main methods of control against Dermanyssus galliane. But the use of chemical products is serious residual
problem. After fipronil scandals in Europe, the farmers are more careful but uneasy and the consumers are more skeptical
about poultry products. Additionally, Long-term and unconscious use of high concentrations of acaricides was resulted
with lead to the resistance of D. gallinae to acaridial agents (Chauve 1998, Cencek et al. 2011, Zdybel et al. 2011; Koziatek
and Sokot, 2015). Chirico and Tauson, (2002) were remarked that the using acaricides does not reduce the numbers of
mites and there is the risk of the development of acaricide resistance. Rate of resistance by mites depends, among others,
on frequency of acaricide application (Zdybel et al., 2011). Additionally, the control is more complicated because of
biology and life cycle of Dermanyssys galliane. It was observed that the prevalence of poultry red mite was 73% in
Canakkale Province (Konyali and Savas, 2016). The most widely used method is the applied of acaricides on the way of
spraying to the reached areas of the barn. The aim of this investigation was to estimate the resistance of poultry red mite
populations from free range barns to commonly used acaricides.

Materials and methods

The investigation was carried out on poultry red mites Dermanyssus gallinae collected from 5 free range farms of laying
hens localised in Canakkale Province. Mean number of birds in the examined farms was about 2500 (1500-5000). The
mites were collected from farms into plastic tubes. Then the mites were divided into six containers (about 1-3 g of parasites
in each tube). The investigations were carried out on living mites 2-3 d after collection from the farm. Efficacy of the
acaricides was estimated by used method of Cencek et al. (2011). Examination was carried out on the plates made (patent
No. P-376067; Cencek et al. 2011) using the veneer disc as the ground (imitating a rough surface). The seven commercial
acaricides were investigated and the commercially names of used acaricides were reserved due ethical values. Each
examination was carried out in four replicates and the solution of acaricide was applied to the plates. Four plates were
constituted as the control group with moistened discs with water without acaricides. Mites were put on the surface of each
plate discs (about 100 mites per disc) after drying (after 24 h). The dead mites were counted by using a stereoscopic
microscope and reflected light on each plate. For each plate, a mortality rate of mites was calculated with the correction
taking the mortality in the control group into consideration (so-called Abbott correction). An average constituted the final
count, around four repetitions. An ANOVA-test was performed to determine the impacts of the effect sizes (farm and
acaricide) and interactions.

Results

The mean results for the efficacy of acaricides against were presented in Table 1. This study of examined 7 commercial
acaricides showed that the most effective against red mite populations were Ac4 and Acl. Ac4 had 97.1% and Acl 80.8%
efficiency. The range of effectiviness was varied 0.00-100% in examined farms. It was found that there was variation
between acaricides used and Ac3 and Ac5 had lowest efficiency according to this method. Table 2 presents the statistical
analysis efficiency (%) of tested acaricides by farms. The presented results show that there were significant differences
between used acaricides and examined farms regarding to efficiency (P<.0001). Additionally, Acaricide*Farm interaction
was found to be significant on effectiveness (P<.0001; Table 2). Effectiveness of examined acaricides was varied by
farms. But Ac4 was most effective in all farms.

Table 1. Mean, standard deviation (SD), the lowest and hightest values of efficiency (%) of tested acaricides

Acaricides Acl Ac2 Ac3 Ac4 Ac5 Ac6 Ac7

Mean 80.8 42.6 10.7 97.1 8.0 71.0 48.0
SD 6.9 15.7 7.2 3.0 5.0 10.0 15.2
The lowest 70.6 15.0 0.0 90.0 0.0 50.0 25.0
The highest 96.0 76.0 23.6 100.0 21.0 93.1 77.0
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Table 2. LS-means and standard error of means (SEM) for efficiency of (%) of tested acaricides by farms.

Farms Farm1l |Farm2 |Farm3 |Farm4 |Farm5 — Acaricidel IEarm YR,
Acaricides | LSM LSM LSM LSM LSM

Acl 78.0¢ 77.7¢ 77.6 77.3k 93.2m

Ac2 25.3¢ 66.5N 40.3 46.19 34.97

Ac3 5.8% 18.2¢ 9.4vc 16.2¢ 418

Acd 96.6™ 98.4™ 97.8m 97.3m 95.4™ 2.1 <.0001 <.0001 <.0001

AcS 7.1% 14.3« 3.78 4.8 10.0b

Ac6 62.2" 84.6' 63.6" 71.8 728k

Ac7 36.5 68.41 36.8f 38.6 62.5"

LSM: least-squares means; within a main effect (farm and acaricide), with uncommon superscript letters are different (P< 0.05).

Conclusion

The use of chemicals against poultry red mite is not always a definite solution. It was seen that farmers have no
information on which agent, when and how they have to use. That is a big problem in the control of Dermanyssus gallinae
due to the resistance of mites to used chemicals. The differences with regard to acaricide effectiveness were shown that
acaricide resistance is big threat on examined farms. Although mites were obtained from only one region, the variation
was observed between farms. It is assumed that the different applications of the farms have an effect on this variation.
This study showed that the success of the acaricides used in the farms in order to control of mites may vary according to
the farms. It should be noted that ineffective pesticide applications would resulted with labor losses, economic losses and
additionally negative effects on animals and its products. It is required that the agents actively used throughout Turkey's
acaricide market need to be examined and this will contribute to success in the control of Dermanyssus gallinae.
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Introduction

Interms of animal production, the loss of offspring in ruminants is a big problem in farm conditions and production has
reached to damaging level. While increasing the survival of the ruminant offspring which closely related to colostrum
quality and management. It is the defense system that protects the organism from external factors and is gained by some
substances coming from milk and the diseases passed. Non-nutrient biologically active substances of colostrum, for
example, 1gG, somatotropin, prolactin, insulin and glucagon, come directly from the blood. Due to its role in the
development of immunity due to its colostrum nourishing properties, its function in calf feeding is very important. The
results of the study show that unlike humans, the placenta of ruminants is not permeable to macromolecules such as
immunoglobulin (Ig) from the mother (Medvezki, 1989). This explains why calves are very sensitive to infection agents.
Itis reported that there is very little Ig in the calf blood serum before sucking colostrum, and there is little or no alternative
support system with bactericidal and lysozyme activity (Gerovve et al., 1987). Therefore, the consumption of quality
colostrum in the first hours after birth has a very important role in the development of calf health. Adequate and timely
consumption of milk has a fundamental role in the development of passive immunity in calves. Although colostrum delays
the development of an active immune response in calves, it is of great importance in preventing neonatal diseases (Blecha
1988; Blood and Radostits, 1989). However, there are differences in the level of immunoglobulin in calves and 41% of
calves are reported to be below 1000 mg / dl (Sellers, 2001). The antibody content of colostrum is influenced by many
factors. The age of the mother, nutritional status during the dry period, whether or not vaccinated during the dry period
and the environment in which the mother is raised are the most important factors. Factors such as malnutrition of the
mother, especially in the dry period, disruptions in the immune system and stress prevent the desired content of the
antibody content of colostrum (Flesh, 1982). Research shows that the average concentration of IgG1, a subgroup of 1gG
in Holstein, is 48 g /L and ranges from 20 to> 100 g/L. In Jerseys, this is reported to be between 66 g/L and limits between
28 and 115 g/L. However, there are differences within the race. This variation in colostrum IgG content between 20 and
100 g/L raises the issue of colostrum deficiency and insufficiency. The age of the cows is an important factor affecting
the quality of colostrum (immunoglobulin concentration). The colostrum of older cows is of higher quality than the heifers
of their first birth. However, despite the fact that the animal is old, it is a very important factor in the disease it is exposed
to, and whatever the pathogen is exposed to in the snow, it means protection against pathogen in the colostrum. The type
of antibody in the colostrum develops depending on the disease or vaccination of the cow. In addition, they can produce
antibodies specific to surrounding organisms in which cattle are grown. Leaking or expressing milk from prenatal breasts
will significantly reduce colostrum antibody levels. The time to get colostrum from the cow, in other words, the first
colostrum taken after birth, contains 2 times more immunoglobulin than later. In general, colostrum produced in excess
amount has less Ig concentration than colostrum produced in less amount (Sellers, 2001). Cows that give more than 8 kg
colostrum in their first milking generally have lower Ig concentration. This is a general assumption and does not mean
that there is a constant relationship between Ig concentration and milk yield. Long-term corticosteroids taken up to 20
days before birth suppress (reduce) the immunoglobulin concentration in the colostrum. However, because the quality of
the colostrum is very important, herd management must be taken into consideration. The quality of colostrum secreted by
a cow can be determined by the total gamma globulin density. The amount and properties of colostrum produced also
vary according to many factors. Many factors such as age, breed, pre-pregnancy feeding level, dry time, difficult birth,
size and behavioral factors affect the quality of colostrum (Arthington, 1999; Earley and Morin et al., 2001; Logan and
Penhale, 1971). Vaz et al. (2004) reported that 79.7% of colostrum samples had good quality, 14.9% had medium quality,
and 5.4% had low quality grade. Milk fat is very valuable elements of milk. Due to its physical properties, milk fat
positively affects the structure of dairy products. Essential fatty acids, medium chain fatty acids, vitamins are important
in terms of nutritional physiology due to the ease of digestion and the energy it provides. Because it has a pleasant taste,
it is important in terms of sensory superiority in dairy products. As it is a valuable substance, it is economically important
in the pricing of milk and dairy products. Lipid content and characteristics affect milk quality and milk value. Laakso et
al. (1996) reported that the proportions of stearic acid, oleic acid and short-chain fatty acids (C4—C10) in colostrum were
low and increased thereafter. Palmquist et al. (1993) observed that the proportions of short-chain fatty acids, with the
exception of C4, are low in colostrum. Laakso et al. (1996) reported that the relative amounts of C12—-C16 in colostrum,
in particular myristic and palmitic acids, were high initially and decreased with time post-partum. Lynch et al. (1992)
reported that colostrum contains high levels of C18:0 and C18:1.

In this study, cattle, sheep and goats conditions in Turkey have developed immunity level and fatty acid composition were
determined and compared aspect of fatty acid contents.

Materials and methods
Colostrum samples taken from first lactating mothers in intensive ruminant farms. For lipid analysis, 120 mL of methanol
/ chloroform (1/2) was added to 15 g of the sample and mixed in the homogenizer. 20 mL of 0.4% CaCl,was added to the
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filter paper, and next day, the upper layer of methanol-water is removed with the help of a seperatory funnel. Chloroform
from the chloroform-lipid fraction is evaporated using a evaporator in a water bath at +60 ° C. From the extracted lipid,
4mL of 2M KOH and 2mL of n-heptane are added to 25 mg of the extracted fat sample for fatty acid. The mixture is
stirred in a vortex for 2 minutes at room temperature and centrifuged at 4000 rpm for 10 minutes and the heptane layer is
taken for analysis by gaschromatography (GC). pH changes in the colostrum were measured using a digital pH meter.
For total crude protein analysis, 1 g of homogenized sample in Kjeldahl tubes was added to 2 Kjeldahl Tablets (Merck,
TP826558) and 20 mL of H2SO4 and burned for 2-3 hours. 75 mL of water is added. The tubes with 25 mL of 40% boric
acid (H3BO3) solution are added to the Kjeldahl apparatus and distilled with 40% NaOH for 6 minutes. The solution in
the flasks taken from the Kjeldahl apparatus is titrated with 0.1 M HCI until the color is clear. For ash analysis, porcelain
crucibles were dried in the oven for 2 hours at 103 °C and tared on 0.1 mg sensitive scale. 3.3-5 g of the sample is weighed
and burned at +550 °C for 4 hours. Crucibles were freed in the oven at 105 ° C for 1 hour and cooled in a desiccator for
30 minutes, then tared on a sensitive balance of 0.1mg. Approximately 4-5g of homogenized sample is weighed into tared
crucibles and dried at 105 °C (24 hours). Data were analyzed using the SPSS 2016 program. Data were analyzed by
analysis of variance(ANOVA) in order to determine statistical differences between group of means. Significance was
determined at P<0.05.

Results

Milk defined as the fluid secretion of the female mammary gland; through species-specific nutritional requirements of the
neonate of the species. The composition of milk changes over the period of lactation depending on the many factors. The
mammary gland secretation which produced immediately after parturition (Levieux & Ollier, 1999) or through the first
few days after birth (Tsioulpas, Grandison, & Lewis, 2007) called colostrum. Chemical composition and fatty acid
contents of ruminant colostrum is given Table 1.

Table 1. Chemical composition and fatty acid contents of ruminant colostrum

Species / content Goat Sheep Cow P value
Protein (%) 7,86+0,65 17,26+4,79 7,04+3,19 ,000
Fat (%) 10,34+4,02 10,92+0,93 4,35+0,43 ,000
Moisture (%) 70,85+0,73 76,57+6,84 82,88+1,85 ,000
Ash (%) 1,00+0,38 1,99+0,78 0,510,74 ,000
pH 6,32+0,03 6,13+0,01 6,160,09 ,000
> SFA 57,76 51,24 58,82

YMUFA 31,89 39,79 29,7

YPUFA 3,27 3,56 3,49

Form table 1, can be seen that the fat and protein content of colostrum is high for sheep between the groups. The amount
of fat content in infant feeding is very important in terms of energy production, absorption of fat-soluble vitamins and the
provision of essential fatty acids. The amount of fat content in colostrum feeding is very important in terms of energy
production, absorption of fat-soluble vitamins and the provision of essential fatty acids.

> SFA ratio (51.24%) of sheep is lower than goat and cow colostrum (57.76% and 58.82%, respectively) while >’ MUFA
rates were high in sheep (39.79%) and low in goats and cows (31.89% and 29.7%)), respectively. > PUFA rates were high
in sheep and cows (3.56% and 3.49%), although it was low in goats (3.27%). Polyunsaturated fatty acids (PUFA) are
involved in the formation of hormone-like compounds. PUFAs are divided into omega-6 and omega-3 (Newton, 1997).
Linoleic acid (C18: 2). y - linolenic acid (GLNA, C18: 3) and arachidonic acid (ARA, C20: 4) are the most important
omega- 6 polyunsaturated fatty acids and are usually found in plants. Known (d-3 polyunsaturated fatty acids are a-
linolenic acid (ALNA, C18: 3) and its metabolites eicosapentaenoic acid (EPA, C20: 5) and docosahexaenoic acid (DHA,
C22: 6). The chemical composition of ruminants and the data obtained in the analysis of fatty acids are similar to the
previous studies (Ahmadi et al. 2016). The fat content of colostrum is higher than that of milk (Kehoe et al. 2007; Morrill
etal. 2012) Abd El-fattah et al. (2012) reported a decrease in the fat content of colostrum from Holstein cows from 8.04%
at parturition to 3.9% after 5 days. The fatty acid composition of feedstuffs was a greater influence on the fatty acid
composition of milk fat. Microbial action in the rumen results in greater modification of dietary fats. JAWORSKI and
JAWORSKA (1973) indicated that milk fat of cows in the early period of lactation was characterised by higher
concentrations of unsaturated fatty acids (especially in the second month) in comparison to the later lactation phases.
PALMQUIST et al. (1993) indicated that colostrum had a low content of short-chain fatty acids (except for C4:0 acid)
and a high content of C18:0 and C18:1 acids. The lowest content of trans C18:1 isomers, ranging from 1.32% to 2.45%,
was noted in the colostrum samples taken on the day of calving. Paszczyk et al (2005) reported that the highest fat content
was found in the colostrum on the day of calving which fat content fluctuated in the samples collected on subsequent
days of lactation. Further some milk samples it was found to be low (on day 24 of lactation, as little as 2% of fat, and
2.2% of fat. also, the average contents of fat in the colostrum and milk of all cows amounted to 5.5% and 3.7%. Cows are
in a negative energy balance after parturition because of high mobilisation of adipose tissue, fatty acids which are
incorporated into milk fat (Belyea and Adams 1990). This reulted high levels of long-chain fatty acids in colostrum. Long-
chain fatty acids inhibit short-chain fatty acids (Bauman and Davis 1974). Laakso et al. (1996) observed changes in the
TAG distribution during the colostral period, i.e. the proportion of molecules with an acyl carbon number (ACN) 38-40
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increased and those with ACN 44-48 decreased. Paszczyk et al. (2005) reported that colostrum contains a lower content
of trans fatty acids and cis-9 trans-11 C18:2 (CLA) than milk.

Conclusion

Milk fat is very valuable elements of milk. Due to its physical properties, milk fat positively affects the structure of dairy
products. Lipids contain vitamins A, D, E, and K as well as basic (i.e. linoleic and linolenic acids) and conditionally
essential fatty acids (i.e. arachidonic, eicosapentaenoic and docosahexaenoic acids). Essential fatty acids, medium chain
fatty acids, vitamins are important in terms of nutritional physiology due to the ease of digestion and the energy it provides.
Because it has a pleasant taste, it is important in terms of sensory superiority in dairy products. As it is a valuable
substance, it is economically important in the pricing of milk and dairy products. Lipid content and characteristics affect
milk quality and milk value. Results of this study showed that chemical composition and fatty acids content are similar
but differ from each other species significantly similarly previous study results.
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