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Tlrkiye'de Yetistirilen Siyah Alaca ineklerin Dogrusal Tip
Ogzellikleri, Birinci Laktasyon Karliligi ve Verim Ozellikleri
Arasindaki Genotopik Korelasyonlar

Alinis (Received): 07.10.2019 Kabul tarihi (Accepted): 18.06.2020

ABSTRACT

Objective: The aim of this study is to determine genetic correlations between linear
type traits, yield characteristics and first lactation profitability for use in selection
programs.

Material and Methods: The research was carried out in Hatay province between 2012-
2017. A total of 810 cows in the first lactation were used in the study. Analysis of
variance and covariances of genetic parameters was carried out with Multivariate
Limited Maximum Likelihood test.

Results: The average first lactation net profit, 305-d milk yield, first calving age,
conception rate at first service, and calving ease rate were determined as 540 US$, 6008
kg, 793 d, 61.6%, and 91.7%, respectively. Heritabilities of linear type and production
traits ranged from 0.10 to 0.42 and 0.04 to 0.39, respectively. The genetic correlations
between first lactation profitability and type traits ranged from -0.08 and 0.42, while
between first lactation profitability and production traits ranged from 0.06 and 0.34. The
highest genetic correlation was between first lactation profitability and central ligament
(0.42), while the lowest genetic correlation was between first lactation profitability and
udder depth (-0.08). The highest genetic correlation was between first lactation
profitability and lactation protein yield (0.34), while the lowest genetic correlation was
between first lactation profitability and conception rate at first service (0.09). Genetic
correlations between type and production traits varied from -0.42 (FA and CFS) to 0.49
(DC and 305-d MY).

Conclusion: These results showed that primiparous cows having more angular, strong
fore udder attachments, strong foot and legs structure were more profitable and
opportunities of selection programs by using genetic correlations between linear type
traits and production characteristics. It also concluded that the first lactation
profitability could be used successfully in Turkish dairy cattle breeding programs.

0oz

Amag: Bu calismanin amaci, islah programlarinda kullanilmak Uzere dogrusal tip
ozellikleri, verim ozellikleri ve birinci laktasyon karlihdi arasindaki genetik
korelasyonlarin tespitini yapmaktir.

Materyal ve Metot: Arastirma 2012-2017 yillan arasinda Hatay ilinde yuritGlmustar.
Arastirmada toplam 810 bas birinci laktasyonda olan inek kullaniimistir. Genetik
parametrelerinin varyans ve kovaryanslarinin analizi ise Multivariate Limited Maximum
Likelihood testi ile gerceklestirilmistir.

Bulgular: Ortalama inek basina birinci laktasyon net kar, 305-glin sut verimi, ilk
buzagilama yasi, ilk tohumlamada gebe kalma orani ve kolay dogum orani 540 USS,
6008 kg, 793 giin, %61.6 ve %91.7 olarak belirlenmistir. Dogrusal tip 6zellikleri ile verim
ozelliklerinin  kalitim dereceleri sirasiyla; 0.10-0.42 ve 0.04-0.39 arasinda tahmin
edilmistir. Birinci laktasyon karlihdi ile dogrusal tip Ozellikleri arasindaki genetik
korelasyonlar -0.08 ve 0.42 arasinda, birinci laktasyon karlihgi ile verim ozellikleri
arasindaki korelasyonlar 0.06 ve 0.34. arasinda tahmin edilmistir. Birinci laktasyon
karliig ile en yiksek korelasyonu meme merkez badi (0.42) gosterirken, en disuk
korelasyonu meme derinligi (-0.08) gdstermistir. Yine birinci laktasyon karlihg ile en
yuksek korelasyonu siit proteini verimi (0.34) gosterirken, en duslk korelasyonu ilk
tohumlamada gebe kalma orani (0.09) gostermistir. Dogrusal tip ozellikleri ile verim
ozellikleri arasindaki genetik korelasyonlar -0.42 (Ayak acisi ve ilk tohumlamada gebe
kalma orani) ile 0.49 (Sltcl tip ozelligi ve 305-glin siit verimi) arasinda degisiklik
gOstermistir.

Sonug: Arastirma sonuglar, birinci laktasyondaki daha fazla sutcl tipe sahip, 6n meme
baglantisi glcli, gliclii ayak ve bacak yapisina sahip ineklerin, birinci laktasyonda daha
karli olduklarini ve sit sigir islah programlarinda dogrusal tip ozellikleri ile verim
ozellikleri arasindaki bu genetik korelasyonlardan yararlanilarak, daha isabetli seleksiyon
yapilabilecegini ortaya koymustur.
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INTRODUCTION

Milk production is the primary target of dairy cattle
breeding. Milk, fat, and protein yields and fat and
protein percentages are the main economic
characteristics for selection in modern dairy cattle
production. Accurate estimates of genetic parameters
are required to estimate reproduction values using
mixed models or selection indices (Chauhan and
Hayes, 1991). Recently, functional traits such as
reproductive and health characteristics have been
more focused on biological, economic and ethical
causes and also because of animal welfare concerns.
The profitability of dairy cattle depends not only on
the production of milk but also on non-production
traits such as fertility and health (Toghiani, 2012;
Dahiya et al.,, 2020). Today's production efficiency in
farm animals has become the primary concern of
breeders in the livestock industry. Increasing
profitability by enhancing gross income per cow is in
the milestone of breeders in the last decades (Zwald
et al, 2004). The phenomenon, fertility, is a
combination of several aspects that numerous
definitions have given. Pryce et al. (2004) portrayed
fertility as "the accomplishment of pregnancy at the
desired time" whereas Hyppanen and Juga (1998)
described it as "the ability to produce a living offspring
during the economically and physiologically approved
period". Fertility is "the ability of the animal to
conceive and maintain pregnancy if served at the
appropriate time in relation to ovulation" according to
Darwash et al. (1997) and reported as the ability of the
cow to return on heat within an acceptable period, to
show the heat properly, and to become pregnant with
a minimum number of inseminations; by DeGroen et
al. (1997) and (Tiezzi and Maltecca, 2011). Due to the
continuous deterioration of genetic structure in terms
of health and production traits, more functional traits
except for production traits have been taken as
selection criteria in selection programs in international
genetic evaluations (Berry et al., 2004). As a result of
the long-time interval required and problems in
recording related production traits, identifying
additional traits that can easily be measured and have
larger heritability of the individual traits of interest has
risen. Linear type traits define biological sense for a
series of visual traits of the cow (Berry et al., 2004).

Eighteen functional type traits which approved by
the International Committee for Animal Recording
(ICAR) used in this research are evaluated in the
genomic selection of bulls in intensive dairy cattle
production (Anonymous, 2018). The linear type traits
program of Wilson (1979) is widely utilized in most

countries by dairy breed associations and artificial
insemination (Al) organizations. Production traits have
become the primary target of dairy cattle breeders in
the whole world. Unfavorable genetic correlations
between fertility and production resulted in a severe
phenotypic and genetic decline in the dairy industry
(Makgahlela et al., 2009). Karslioglu Kara et at. (2010)
stated that cows' productive life was determined 36.8
+ 2.60 month and it was found that 50% of cows were
culled from voluntary reasons, while 50% of
involuntary reasons. In another study, Yaylak (2007)
expressed that it was found significant that
correlations of body depth with dairy form (0.29),
body depth with depth udder (-0.54), rear udder
height with rear udder width (0.46), rear udder width
with rear legs rear view (0.51), dairy form with rump
width (0.31). Correlations among major classification
categories with linear descriptive traits for all parity
were found generally low and medium level and
significantly. Numerous studies were conducted to
measure the effect and importance of functional type
traits and production characteristics on lactation
profitability in modern dairy cattle production (Perez-
Cabal and Alenda, 2002; Caraviello et al, 2003;
Forabosco et al., 2004; Forabosco et al., 2005; Perez-
Cabal et al., 2005; Sewalem et al., 2005; Sewalem et al.,
2008).

There are only a small number of studies in which
the genetic correlations between a cow's economic
profitability, production, and linear type traits were
estimated from their embryo stage to the end of the
first lactation period. The main objective of this study
was to investigate the genetic relationships between
first lactation profitability, linear type traits, and
production characteristics of Holstein Friesian cows.

MATERIALS and METHOD

This research was conducted in five private dairy
cattle farms between 2012-2017 in Hatay, Turkey. The
farms are located between 36 °E 20 longitudes and 36
°N 18 latitudes in the Eastern Mediterranean region of
Turkey. Similar five dairy farms in terms of herd
management, feeding, housing and use of technology
were selected from the members of Hatay Dairy Cattle
Breeding Association. A total of 810 head primiparous
cows and 16 sires, which had at least 20 daughters,
were used in 5 dairy farms. The linear type scoring was
made following the guidelines of the International
Committee for Animal Recording (ICAR, 2010).

Dairy farms were visited at weekly intervals,
records of production traits, and her pedigrees were
collected. Also, eighteen linear type traits were scored
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on a scale of 1-9 at the beginning of the first lactation
just before morning milking (between 15-30 days
postpartum). Cows were milked twice a day, morning
and evening.

UNIVARIATE test was used for the analysis of
normality of population data and the analysis of
means and standard deviations using GLM (General
Linear Model) procedure, and Chi-Square (non-
parametric) test of SPSS was used for the statistical
analysing of conception rate at first service and
calving ease traits (SPSS Version 22.0, 2015). The
variance and covariance components of the genetic
parameters were determined as Multivariate Limited
Maximum Likelihood (MTDFREML) by using an animal
model. (Boldman et al., 1995).

The following basic models with fixed effects were
used;

Yipjk|= up+Hj +Y +S+ O.(X-f) + Eipjki
where:

Yipji= observation for trait p on animal i,

Mo = overall mean value for trait p,

Hi= fixed effect of j. Herds (1., 2, 3.+...5. dairy
farms)

Y= fixed effect of k.calving year (2012, 2013, 2014,
2015,2016 and 2017)

S= fixed effect of |. calving season (spring,
summer, autumn and winter),

a (x-X)= regression on the production traits,
eipki= residual effect (random error).

Maternal age and the first breeding age were
taken as the covariant factors.

A compound of production and linear type traits
defines the biological portion of profit per cow. Only
the profitability values of the cows in the first lactation
period were taken into account in the calculation of
revenue and costs. In calculating the revenues, costs
and firs lactation net profits of cows, the prices in the
year when the cows were in the first lactation period
were taken as basis. Profit per cow was defined as the
difference between returns and costs, with returns (R)
and costs (C) as follows;

Returns:[(FLMY x MP) + AMQI + LCP + MVD]
Costs:[CFC + CMP + HOC + CFC + CWOC + DEP]

Where, FLMY was the first lactation milk yield (kg);
MP was milk price; AMQI was additional milk income
including subventions, incentives, bonuses, cooled
and qualified milk; LCP was live calf price; MVD was
monetary value difference of cow from other
contemporary cows having high genetic merit in

relation to high milk yield and good linear type traits;
CFC was calf food costs including milk, hay and
concentrate feed; CMP was calf mortality price; COC
was other contemporary calves cost related to calf
rearing (veterinary, labor, housing, medicine, vaccine
etc), CFC was cow food costs including hay,
concentrate feed, CWOC was other contemporary
cows' costs (veterinary, labor, housing, medicine,
vaccine, insemination etc.). The useful life of the cows
was taken as 5 years in depreciation calculate and the
depreciation was calculated by dividing the marketing
values of the cows by its useful life. If a cow did not
have a first lactation period greater than 305 d, its
returns and costs were not corrected and they were
considered as the actual value of the first lactation
period.

RESULTS and DISCUSSION

The means, standard deviations and descriptions
of linear type and production traits are summarized in
Table 1. According to Table 1, the average scores of
the type traits ranged from 3.01 (foot angle) to 7.12
(rump width). The average scores of conformation
type traits such as dairy character, rump angle, rear leg
sets, foot angle, fore-udder attachment, udder depth,
rear udder height, central ligament, rear teat
placement, hock development, and locomotion were
evaluated as low levels. The average scores regarding
the type traits are closely similar to the results
reported by Gokce and Burgut (2019). Gokgce and
Burgut (2019) stated that the avarage scores of
stature, dairy character, body depth, rump width,
rump angle, rear legs side view, chest width, foot
angle rear legs placement, rear legs rear view, fore
udder attachment, rear udder height, suspensory
ligament, udder depth, teat placement, teat length
and rear teat placement linear type traits were
144,21£2,03 cm; 6,23+0,63; 5,78+0,71; 5,03%0,58;
5,90%0,71; 5,03+0,91; 5,36+0,60; 4,76+0,66; 4,55+0,71;
4,59+0,94; 4,95+0,98; 4,64+0,81; 5,93+0,89; 5,28+0,92;
5,71+0,84; 4,70+0,51 and 5,12+0,86 respectively.

Heritability values and genetic relationships
between first lactation profits (USS$) and linear type
traits are shown in Table 2. The heritabilities of type
traits varied from 0.10 (foot angle and central
ligament) and 0.42 (dairy character). Heritabilities of all
foot, leg, and udder type traits were estimated as low
or moderate. Also, the heritability of first lactation
profit was estimated as 0.35. The dairy character,
stature, hock development, teat length, and first
lactation profit traits had higher heritability values
than the other all type traits. Genetic relations
between first lactation profit (USS) and type traits
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Table 1. Average scores of linear type traits and production characteristics (means+SE)
Cizelge 1. Dogrusal tip 6zellikleri ile iretim Gzelliklerine ait ortalamalar ve standart hatalari

Linear Type Traits Abbreviations SﬁORES 9 Mean S.E

Stature STA Short Tall 5.35 0.59
Chest width cw Narrow Wide 6.42 0.64
Body depth BD Shallow Deep 6.11 0.57
Dairy character DC Tight rib Open rib 337 0.31
Rump angle RA High pins Very slope 3.14 0.40
Rump width RW Narrow Wide 7.12 0.81
Rear leg set (rear) RLSR Hock-in Parallel 3.98 0.28
Rear leg set (side) RLSS Straight Sickled 3.26 0.21
Foote angle FA Low Very steep 3.01 0.30
Fore-udder attachment FUA Loose Strong 3.74 0.25
Teat length TL Short Long 5.79 0.63
Udder depth ub Below hock Shallow 4.68 0.37
Rear udder height RUH Very low High 431 0.33
Front teat placement FTP Outside Inside 5.56 0.40
Central ligament CL Broken (flat) Strong 3.92 0.20
Rear teat placement RTP Outside Crossing 4.52 0.31
Hock development HD Swollen Dry 3.78 0.35
Locomotion L Short stride Long stride 4.16 0.30
Production Traits*

First lactation profit (USS) PFL 540 51.2
Lactation length (d) LL 314 34.7
305-d milk yield (kg) My 6008 807.2
305-d fat yield (kg) FY 229 27.3
305-d protein yield (kg) PY 233 30.6
First breeding age (d) FBA 487 63.3
First calving age (d) FCA 793 92.8
Services per conception SC 2.1 0.19
Conception rate in the first (%) CFS 61.6 4.2
Interval to first service (d) IFS 81.4 6.4
Open days (d) oD 138 12.2
Calving ease (%) CAEAS 91.7 8.7

*All production traits except first breeding and calving age are belong to the first lactations

Table 2. Heritabilities (h?) and genetic relatioships (rg) between first
lactation profit and type traits (means+SE)

Cizelge 2. Dogrusal tip ézellikleri ile birinci laktasyon karlilik durumuna
ait kalitim dereceleri ve ozellikler arasindaki genotipik korelasyonlar
(ortalama=+SH)

Genetic

Heritabilities R
correlations

Linear Type Traits

First lactation profit (US $) 0.35+0.05 = -

Stature 0.39+0.04 0.04+0.00
Chest width 0.26+0.05 0.20+0.01
Body depth 0.27+0.03 -0.06+0.00
Dairy character 0.42+0.08 0.40+0.06
Rump angle 0.20+0.02 0.09+0.00
Rump width 0.20£0.01 0.16%0.01
Rear leg set (rear) 0.24+0.02 0.21+0.03
Rear leg set (side) 0.20+0.01 0.37+0.05
Foot angle 0.10+0.01 0.25+0.03
Fore-udder attachment 0.14+0.01 0.27+0.02
Teat length 0.36+0.04 0.05%£0.00
Udder depth 0.19+0.02 -0.08+0.00
Rear udder height 0.12+0.01 0.23+0.03
Front teat placement 0.15+0.02 0.31+0.04
Central ligament 0.10+0.01 0.42+0.04
Rear teat placement 0.18+0.02 0.29+0.03
Hock development 0.37+0.04 0.25+0.02
Locomotion 0.28+0.03 0.26+0.03

varied from -0.08 (udder depth) and 0.42 (central
ligament). The type traits showing the highest genetic
correlation with the first lactation profitability were
central ligament, dairy character, rear leg set (side),
and front teat placement (Table 2). The genetic
correlations are similar to Prestes et al., 2017). The
heritabilities of foot, leg and udder traits agree with
the other research results (Short et al, 1991;
Brotherstone, 1994; Gengler et al., 1999; Pryce et al,
2001; Pérez-Cabal et al., 2005; Némcova et al., 2011),
without Mrode and Swanson (1994), Dahiya (2005),
Dal Zotto et al. (2007), and Viegas et al. (2015) that
heritabilities of foot and leg traits were expressed in
higher or lower levels in these studies than this study.
Most udder traits had low heritabilities except for teat
length (0.36). The heritability values of most udder
traits were similar to previously published studies
(Mrode and Swanson, 1994; Veerkamp and
Brotherstone 1997; Vollema and Groen, 1997;
Toghiani, 2011; Bohlouli et al., 2015; Viegas et al., 2015;
Prestes et al.,, 2017).
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The other functional traits in strict relationship
with the body size had mostly moderate level
heritabilities without dairy form (0.42) (Table 2). In this
study, the heritabilities of body traits are consistent
with those reported by Gengler et al. (1999), Spehar et
al. (2012) and Prestes et al. (2017).

The heritabilities of production traits were
estimated between 0.04 (open days) and 0.39
(lactation fat yield). Genetic correlations between first
lactation profit (US$) and production traits ranged

(2003), Kadarmideen (2004), Biffani et al. (2005),
Mitchell et al. (2005), Banos et al. (2007), Gredler et al.
(2007) and Sun et al. (2010).

Table 3. Heritabilities (h?) and genetic relations (rg) between first
lactation profit and production traits (means+SE)

Cizelge 3. Uretim &zellikleri ile birinci laktasyon karlilik arasindaki
genotipik korelasyonlar (rg) ve 6zelliklere ait kalitim dereceleri (h?)
(ortalama=SH)

Genetic

Heritabilities .
correlations

Production Traits

from 0.06 (first breeding age) and 0.42 (lactation Firstlactation profit(SUS/percow) 0358004 -

) i K Lo . . Lactation length (d) 0.15%0.01 0.24+0.03
protein yield). The heritabilities of production traits 345 4 milk yield (kg) 0.3140.02 0.3140.02
and genetic relationships between the first lactation  Lactation fat yield (kg) 0.39+0.04 0.33£0.04
profit and production traits varied from 0.04 (open técf(a;ion c?Irotein y(i:l)d (ka) g.ggig.S? g.ggig.gg

: : irst breeding age .080. .060.
c!ays) to 0.39 (.Iactat|or.\ fat yield) and .from O.QS First calving age (d) 0.0840.0] 0274003
(interval to the first service) to 0.34 (lactation protein  cqpyices per conception 0.09+0.01 0.20+0.01
yield). All reproductive traits had low heritabilities  Conception rate at first service (%) 0.05+0.01 0.09+0.01
(Table 3). The heritabilities of reproductive traits are in  Interval to first service (d) 0.12+0.02 0.05+0.01
agreement with Cue et al. (1990), Dematawewa and gg’lmdag;?g% ) g'g‘:g'g; g';frg'g;
Berger (1998), Weigel and Rekaya (2000), Berry et al. J — —
Table 4. Means of economic parameters, revenues, costs and total net profit of cows
Cizelge 4. Ineklerin yillik gelir, gider ve net kari gibi ekonomik parametrelerine ait ortalamalar
Parameters Minimum Maximum Means
Cow's price in calving (USS$) 1875 2325 2065
Milk sales price (USS$) 0.231 0.277 0.257
305-d milk yield (kg) 4786 7234 6008
Total net profit (US$) 373 712 540
Revenues (US$)
Live calf value 451 502 475
Total milk sales 1505 1915 1639
Additional milk sales supports 26 73 53
Average total revenue per cow 2167
Costs (US$)
Veterinary and medicine costs of cow's mother 27 145 59
Veterinary and medicine costs per cow 95 131 107
Insemination cost of cow's mother 26 74 40
Insemination cost per cow 34 86 58
Labour cost of cow's mother 13 50 29
Labour cost per cow 206 259 224
Feeds cost per cow 782 1014 865
Depreciation cost per cow 238 358 245
Total cost per cow 1627

The detailed statistics of economic parameters are
summarized in Table 4. According to Table 4, the total
cost, revenue and net profit per cow in the first
lactation were calculated as 1627, 2167, and 540 USS,
respectively.

Genetic correlations between linear type and
production traits varied from -0.47 (between rump
angle and interval to first service) and 0.49 (between
dairy character and lactation milk yield) (Table 5).
There were positive correlations between dairy
character and lactation length, 305-d milk, fat, and
protein yields, while a negative correlation was found
between dairy character and services per conception.
The services per conception and conception rate at

first service were negatively affected in taller cows.
Services per conception increased, while the
conception rate at first service of taller cows
decreased. There were negative correlations between
chest width and services per conception, the interval
to first service, open day, and calving ease, while
positive correlations were found between body depth,
rump angle, rear leg set (side) and hock development,
and calving ease. Rear udder height positively affected
lactation length, milk, fat, and protein yields, but
negatively affected services per conception,
conception rate at first service, the interval to first
service and open day. There were positive correlations
between body depth and calving ease, while negative
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correlations were found between body depth and
services per conception, and open days. Also, there
was a positive correlation between fore udder
attachment and services per conception (Table 5). The
results of this study are similar to Cue et al. (1990) and
Berry et al. (2004) and Yaylak (2007), but were not in
agreement with Shapiro and Swanson (1991), and

Bohlouli et al. (2015). These differences may be due to
the difference in methodology of heritability
estimation, different linear type traits scoring methods
and/or cattle population used. In general, linear
models (applied to categorical variables) gave lower
heritabilities than threshold models, and animal
models gave higher heritability than sire models.

Table 5. Genotypic (rg) relations between 18 conformation type and 11 production traits means (above) and S.E (below)
Cizelge 5. Onsekiz konformasyon ve onbir tiretim ézelligi arasindaki genotipik korelasyonlar (yukaridaki) ve standart hatalari (asagidaki)

Type Traits LL LMY LFY LPY FBA FCA SC CFS IFS oD CAEAS
Stature 0.11 0.28 0.15 0.09 -0.26 -0.23 -0.46 -0.37 -0.24 -0.31 0.30
(0.01) (0.04) (0.01) (0.00) (0.03) (0.02) (0.07) (0.05) (0.03) (0.03) (0.02)
Chest width 0.20 0.28 0.21 0.14 0.31 0.25 -0.36 0.03 -0.43 -0.38 -0.38
(0.01) (0.03) (0.02) (0.01) (0.04) (0.03) (0.05) (0.00) (0.06) (0.05) (0.05)
Body depth 0.17 0.27 0.22 0.17 -0.33 0.19 -0.44 0.18 -0.13 -0.39 0.39
(0.01) (0.02) (0.02) (0.01) (0.04) (0.01) (0.06) (0.01) (0.01) (0.06) (0.06)
Dairy character 0.41 0.49 0.46 0.47 0.32 0.37 -0.41 -0.29 0.30 -0.15 -0.17
(0.05) (0.06) (0.06) (0.05) (0.03) (0.05) (0.05) (0.03) (0.03) (0.01) (0.01)
Rump angle 0.12 0.32 0.34 0.33 0.07 -0.13 -0.23 0.02 -0.47 0.22 0.43
(0.01) (0.03) (0.03) (0.04) (0.00) (0.02) (0.03) (0.00) (0.05) (0.02) (0.06)
Rump width 0.09 0.31 -0.06 -0.01 0.26 0.12 0.27 0.14 -0.33 -0.30 0.29
(0.00) (0.04) (0.00) (0.00) (0.03) (0.02) (0.03) (0.01) (0.03) (0.03) (0.03)
Rear leg set (rear) 0.29 0.02 0.10 0.09 0.31 0.24 0.01 0.01 -0.32 0.27 0.01
(0.03) (0.00) (0.01) (0.00) (0.04) (0.03) (0.00) (0.00) (0.03) (0.02) (0.00)
Rear leg set (side) 0.27 0.41 0.45 0.38 0.44 0.39 0.02 0.02 -0.41 0.27 0.42
(0.04) (0.04) (0.06) (0.05) (0.06) (0.05) (0.01) (0.00) (0.04) (0.04) (0.05)
Foot angle 0.23 0.20 0.12 0.03 0.29 0.19 -0.01 -0.04 0.16 0.19 -0.23
(0.02) (0.01) (0.01) (0.00) (0.03) (0.02) (0.00) (0.01) (0.01) (0.02) (0.01)
Fore udder attachment -0.09 -0.14 -0.12 -0.07 0.02 0.06 043 0.31 -0.30 -0.27 0.01
(0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.05) (0.04) (0.02) (0.03) (0.00)
Teat length 0.04 -0.04 -0.09 -0.01 0.01 -0.04 0.06 0.01 0.19 0.23 0.02
(0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.01) (0.02)  (0.00)
Udder depth -0.39 -0.44 -0.41 -0.46 0.29 0.27 -0.11 -0.01 -0.13 -0.15 0.09
(0.05) (0.03) (0.04) (0.07) (0.04) (0.03) (0.01) (0.00) (0.01) (0.01) (0.01)
Rear udder height 0.40 0.42 0.45 0.43 0.16 0.11 -0.38 -0.40 -0.41 -0.38 0.12
(0.04) (0.05) (0.05) (0.05) (0.01) (0.01) (0.05) (0.05) (0.05) (0.05) (0.01)
Front teat placement 0.26 0.24 0.20 0.18 0.27 0.12 0.11 0.13 0.10 0.14 0.11
(0.03) (0.02) (0.02) (0.02) (0.03) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)
Central ligament 0.33 0.29 0.25 0.31 0.11 0.07 0.15 0.25 0.06 -0.08 -0.07
(0.04) (0.03) (0.03) (0.03) (0.01) (0.00) (0.01) (0.02) (0.01) (0.01) (0.01)
Rear teat placement 0.24 0.30 0.20 0.23 0.02 0.01 -0.29 0.03 0.25 0.27 0.02
(0.02) (0.04) (0.02) (0.02) (0.00) (0.00) (0.03) (0.01) (0.03) (0.03) (0.00)
Hock development -0.21 -0.24 -0.19 -0.16 0.32 0.30 0.31 0.20 0.19 0.15 0.41
(0.02) (0.02) (0.01) (0.01) (0.03) (0.04) (0.02) (0.02) (0.01) (0.01) (0.05)
Locomotion 0.21 0.19 0.17 0.14 0.25 0.21 0.29 0.16 0.10 0.09 0.20
(0.02) (0.01) (0.01) (0.02) (0.02) (0.01) (0.03) (0.01) (0.01) (0.01) (0.02)

LL: Lactation length, LMY: Lactation milk yield, LFY: Lactation fat yield, LPY: Lactation protein yield, FBA: First breeding age, FCA: First calving age,
SC: Services per conception, CFS: Conception rate at first service, IFS: Interval to first service, OD: Open days, CAEAS: Calving ease.

CONCLUSIONS

The cows that had a genetically taller and wider
body, more angulars, shallower udders with lower
foot angle, toe-out rear legs, higher pins rump angle
had lower genetic merit for services per conception,
conception rate at first service, the interval to the first
service, open days and calving ease, while genetically
more angular, higher rear udder heights had higher
genetic merit for lactation length, milk, fat and protein
yields. These results showed that primiparous cows
having more angular, strong fore udder attachments,

strong foot and legs structure were more profitable
and opportunities of selection programs by using
genetic correlations between linear type traits and
production characteristics. It also concluded that the
first lactation profitability could be used successfully
in Turkish dairy cattle breeding programs.

ACKNOWLEDGEMENTS

The authors thanks the dairy farm owners and
Hatay Dairy Cattle Breeders' Association.

88



Genotypic Correlations among First Lactation Profitability, Linear Type Traits and Production Characteristics of Holstein Friesian Cows in Turkey

REFERENCES

Anonymous. 2018. Official rules governing type classification. Brown
Swiss  Cattle  Breeders’  Association of the U.S.A.
http://www.brownswissusa.com (25 May 2018).

Banos G, Brotherstone S, Coffey MP. 2007. Prenatal maternal effects
on body condition score, female fertility and milk yield of dairy
cows. Journal of  Dairy  Science, 90: = 3490-3499.
DOL:https://doi.org/10.3168/jds.2006-809.

Berry DP, Buckley F, Dillon P, Evans RD, Rath M, Veerkamp. RF.
2003. Genetic reletionships among body condition score, body
weight, milk yield and fertility in dairy cows. Journal of Dairy
Science, 86: 2193-2204. DOIl:https://doi.org/10.3168/jds.S0022-
0302(03)73809-0.

Berry DP, Buckley F, Dillon P, Evans RD, Veerkamp RF. 2004. Genetic
relationships among linear type traits, milk yield, body weight,
fertility and somatic cell count in primiparous dairy cows. Irish
Journal of Agricultural and Food Research, 43: 161-176.

Biffani S, Marusi M, Biscarini F, Canavesi F. 2005. Developing a
genetic evaluation for fertility using angularity and milk yields as
correlated traits. Interbull Bulletin, 33: 63-66.

Bohlouli M, Alijani S, Varposhti MR. 2015. Genetic relationships
among linear type traits and milk production traits of Holstein
dairy cattle. Annals of Animal Science, 15(4): 903-917. DOI:
https://doi.org/10.1515/a0as-2015-0053.

Boldman KG, Kriese LA, Van Vleck CP, Van Tassell CP, Kachman SD.
1995. A Manual for Use of MTDFREML: A Set of Programs to
Obtain Estimates of Variances and Covariances. Usd-Ars, Clay

Center, Nebraska, USA.

Brotherstone S. 1994. Genetic and phenotypic correlations between
linear type traits and production traits in Holstein Friesian dairy

cattle. Animal Production, 59: 183-188.

Caraviello DZ, Weigel KA, Gianola D. 2003. Analysis of the
relationship between type traits, inbreeding, and functional
survival in Jersey cattle using a Weibull Proportional Hazards
Model. Journal of Dairy Science, 86 (9): 2984-2989.
DOL:https://doi.org/10.3168/jds.S0022-0302(03)73896-X.

Cue RI, Monardes HG, Hayes JF. 1990. Relationships of calving ease
with type traits. Journal of Dairy Science, 73: 3586-3590.
DOL:https://doi.org/10.3168/jds.S0022-0302(90)79060-1.

Chauhan VPS, Hayes JF. 1991. Genetic parameters for first lactation
milk production and composition traits for Holsteins using
multivariate restricted maximum likelihood. Journal of Dairy
Science, 74: 603-610. DOLhttps://doi.org/10.3168/jds.S0022-
0302(91)78207-6.

Dahiya SP. 2005. Linear functional type traits for reproductive
efficiency in Hariana cows. Indian Journal of Animal Sciences, 75

(5): 524-5217.

Dahiya S, Kumar S, Kumar M. 2020. Current status of research on
linear type traits in Indian cattle and future strategies. Tropical
Animal Health and Production, 52(4): (electronically published),
DOL: https://doi.org/10.1007/s11250-020-02302-w.

Dal Zotto R, De Marchi M, Dalvit C, Cassandro M, Gallo L, Carnier P,
Bittante G. 2007. Heritabilities and genetic correlations of body
condition score and calving interval with yield, somatic cell score,
and linear type traits in Brown Swiss cattle. Journal of Dairy
Science, 90: 5737-5743. DOI: https://doi.org/10.3168/jds.2007-
0280.

Darwash AO, Lamming GE, Woolliams JA. 1997. Estimation of
genetic variation in the interval from calving to postpartum
ovulation of dairy cows. Journal of Dairy Science, 80: 1227-1234.
DOTl:https://doi.org/10.3168/jds.S0022-0302(97)7605 1-X.

DeGroen AF, Steine T, Colleau JJ, Pedersen ], Pribyl J, Reinsch N.
1997. Economic values in dairy cattle, with special reference to
functional traits. Report of an EAAP-working group. Livestock
Production Science, 49: 1-21
DOLhttps://doi.org/10.1016/S0301-6226(97)00041-9.

Dematawewa CM, Berger PJ. 1998. Genetic and phenotypic parameters
for 305- day yield, fertility, and survival in Holsteins. Journal of
Dairy Science, 81: 2700-2709.
DOTl:https://doi.org/10.3168/jds.S0022-0302(98)75827-8.

Forabosco F, Groen AF, Bozzi R, Van Arendonk JAM, Filippini F,
Boettcher P, Bijma P. 2004. Phenotypic relationships between
longevity, type traits, and production in Chianina beef cattle.
Journal of  Animal Science, 82 (6): 572-1580.
DOL:https://doi.org/10.2527,/2004.8261572x.

Forabosco F, Bozzi R, Boettcher P, Filippini F, Bijma P, Van Arendonk
JAM. 2005. Relationship between profitability and type traits and
derivation of economic values for reproduction and survival traits
in Chianina beef cows. Journal of Animal Science, 83 (9): 2043-
2051. DOL:https://doi.org/10.2527/2005.8392043x.

Gengler N, Wiggans GR, Wright JR. 1999. Animal model genetic
evaluation of type traits for five dairy cattle breeds. Journal of Dairy
Science, 82 (6): 1350.e1-1350.e22.
DOL:https://doi.org/10.3168/jds.S0022-0302(99)75359-2.

Gredler B, Fuerst C, Solkner J. 2007. Analysis of new fertility traits for
the joint genetic evaluation in Austria and Germany. Interbull
Bulletin, 37: 152-155.

Gokce G, Burgut A. 2019. Evaluation of Holstein cattle raised in
research and application farm according to linear type traits.
Cukurova Journal of Agricultural and Food Science, 34(1):17-26.

Hyppinen K, Juga J. 1998. Environmental and genetic effects on the
60-day nonreturn rate in Finnish Al bulls. Interbull Bulletin, 18:
92.95.

ICAR, 2010. International Committee for Animal Recording (ICAR).
International agreement of recording practices. Guidelines
Approved by the General Assembly Held in Riga, Latvia on June
2010, 527 p.

Kadarmideen HN. 2004. Genetic correlations among body condition
score, somatic cell score, milkproduction, fertility and
conformation traits in dairy cows. Animal Science, 79: 191-201.

DOl:https://doi.org/10.1017/51357729800090056.

Karslioglu-Kara N, Koyuncu M, Tuncel E. 2010. Longevity and Reasons
for Culling in Holstein Dairy Cows. Journal of Animal Production,
51(1): 16-20.

Makgahlela ML, Mostert BE, Banga CB. 2009. Genetic relationships
between calving interval and linear type traits in South African
Holstein and Jersey cattle. South African Journal of Animal
Science, 39 (1): 90-92.
DOL:https://doi.org/10.4314/sajas.v39i1.61221.

Mitchell RG, Rogers GW, Dechow CD, Vallimont JE, Cooper JB,
Sander- Nielsen U, Clay ]S. 2005. Milk urea nitrogen
concentration: ~ Heritability and genetic correlations  with
reproductive performance and disease. Journal of Dairy Science,
88:  4434-4440.  DOLhttps://doi.org/10.3168/jds.50022-
0302(05)73130-1.

Mrode RA, Swanson GJT. 1994. Genetic and phenotypic relationships
between conformation and production traits in Ayrshire heifers.
Animal Production, 58: 335-338.
DOL:https://doi.org/10.1017/S0003356100007261.

Némcova E, Stipkova M, Zavadilova L. 2011. Genetic parameters for
linear type traits in Czech Holstein cattle. Czech Journal of Animal

Science, 4: 157-162. DOlL:https://doi.org/10.17221/1435-CJAS.
PerézCabal MA, Alenda R. 2002. Genetic relationships between

lifetime profit and type traits in spanish Holstein cows. Journal of
Dairy Science, 85: 3480-3491.
DOL:https://doi.org/10.3168/jds.S0022-0302(02)74437-8.

Peréz-Cabal MA, Garcia C, Gonziles-Recio O, Alenda R. 2005. Genetic
and phenotipic reletionships among locomotion type traits, profit,
production, longevity, and fertility in Spanish dairy cows. Journal
of Dairy Science, 89: 1776-1783.
DOL:https://doi.org/10.3168/jds.S0022-0302(06)72246-9.

89

4


http://www.brownswissusa.com/

Tapki ve ark.

Prestes Almeida T, Lurdes Kern E, dos Santos Daltro D, Neto B,
McManus C, Neto AT, Cobuci JA. 2017. Genetic associations

between reproductive and linear-type traits of Holstein
cows in Brazil. Brazilian Journal of Animal Science, 46(2): 91-98.
Pryce JE, Coffey MP, Simm G. 2001. The relationship between body

condition score and reproductive performance. Journal of Dairy
Science, 84: 1508-1515. DOL:https://doi.org/10.3168/jds.S0022-
0302(01)70184-1.

Pryce JE, Royal MD, Garnsworthy PC, Mao IL. 2004. Fertility in the
high producing dairy cow. Livestock Production Science, 86:125-
135. DOL:https://doi.org/10.1111/j.1439-0531.2007.00906.x.

Shapiro LS, Swanson LV. 1991. Relationships Among Rump and Rear
Leg Type Traits and Reproductive Performance in Holsteins.

Journal of Dairy Science, 74: 2767-2773.

SPSS, 2015. SPSS for Windows, Version 2. SPSS Inc., Chicago, IL.,
USA.

Short TH, Lawlor TJ, Lee JR, Lee KL. 1991. Genetic parameters for
three experimantal linear type traits. Journal of Dairy Science, 74:
2020-2025. DOL:https://doi.org/10.3168/jds.S0022-
0302(91)78372-0.

Sewalem A, Kistemaker GJ, Van Doormaal BJ. 2005. Relationship
between type traits and longevity in Canadian Jerseys and Ayrshires
using a Weibull proportional hazards model. Journal of Dairy
Science, 88 (4): 1552-1560.
DOL:https://doi.org/10.3168/jds.S0022-0302(05)72824-1.

Sewalem A, Miglior F, Kistemaker GJ, Sullivan P, Van Doormaal BJ.
2008. Relationship between reproduction traits and functional
longevity in canadian dairy cattle. Journal of Dairy Science, 91 (4):
1660-1668. DOl:https://doi.org/10.3168/jds.2007-0178.

Spehar M, Stepec M, Potoénik K. 2012. Variance components
estimation for type traits in Slovenian Brown Swiss cattle. Acta

Agriculturae Slovenica, 100 (2): 107-115.
Sun C, Madsen P, Lund MS, Zhang Y, Nielsen US, Su G. 2010.

Improvement in genetic evaluation of female fertility in dairy cattle
using multiple-trait models including milk production traits.
Journal of Animal Science, 88: 871-878.
DOL:https://doi.org/10.2527/jas.2009-1912.

Tiezzi F, Maltecca C. 2011. Selecting for female fertility: What can be
learned from the dairy experience. Beef Improvement Federation,
Research Symposium & Annual Meeting, p. 47-60, Montana,
US.A.

Toghiani S. 2011. Genetic parameters and correlations among linear
type traits in the first lactation of Holstein dairy cows. African
Journal of Biotechnology, 10 (9): 1507-1510.

Toghiani S. 2012. Genetic relationships between production traits and
reproductive performance in Holstein dairy cows. Archiv fur
Tierzucht, 55 (5): 458-468. DOL:https://doi.org/10.5194/aab-55-
458-2012.

Veerkamp RF, Brotherstone S. 1997. Genetic correlations between
linear type traits, food intake, live weight and condition score in
Holstein dairy cattle. Animal Science, 64: 385-392. DOI:
https://doi.org/10.1017/S1357729800015976.

Viegas Campos R, Cobuci JA, Kern EL, Costa CN, McManus CM.
2015. Genetic parameters for linear type traits and milk, fat, and
protein production in Holstein cows in Brazil. Asian Australasian
Journal of  Animal Sciences, 28(4):476-484. DOI:
http://dx.doi.org/10.5713/ajas.14.0288

Vollema ANTR, Groen ABF. 1997. Genetic correlations between
longevity and conformation traits in an upgrading dairy cattle
populations.  Journal of Dairy Science, 80: 3006-3014.
DOI:Https://doi.org/ 10.3168/jds.S0022-0302(97)76267-2.

Weigel KA, Rekaya R. 2000. Genetic parameters for reproductive traits
of Holstein cattle in California and Minnesota. Journal of Dairy
Science, 83: 1072-1080. DOI: https://doi.org/10.3168/jds.S0022-
0302(00)74971-X.

Wilson RD. 1979. A new system of evaluations. Hoard’s Dairy Man,
124, 1536-15317.

Yaylak E. 2007. Phenotypic Correlations among Type Traits of Holstein
Cows. Journal of Animal Production, 48(2): 19-26.

Zwald NR, Weigel KA, Chang YM, Welper RD, Clay ]JS. 2004.Genetic
selection for health traits using producerrecorded data. I.
Incidence rates, heritability estimates, and sire breeding values.
Journal of Dairv Science. 87: 4287-4294.
DOL:https://doi.org/10.3168/jds.S0022-0302(04)73573-0.

90


https://doi.org/10.3168/jds.S0022-0302(04)73573-0

How to cite: Tiifekci H., Yozgat ili Kiiciikbas Hayvan Yetistiriciliginin Yapisal Durumu ve Gelistirme Olanaklarinin Belirlenmesi, J. Anim.
Prod., 2020, 61 (1): 91-100, https://doi.org/10.29185/hayuretim.663273

Research Article
(Arastirma Makalesi)

Hacer TUFEKCI

Yozgat Bozok Universitesi, Ziraat Fakiiltesi Zootekni
Bolumil, Yozgat

0000-0003-2272-4088

Corresponding author: hacer.tufekci@bozok.edu.tr

* Bu makale, 1-4 Ekim 2020 tarihinde yapilan
"5. Uluslararasi Anadolu Tarim, Gida, Cevre ve
Biyoloji Kongresinde" sozIii bildiri olarak
sunulmustur.

Anahtar Kelimeler:
Yozgat, koyun, kegi, yapisal 6zellikler,
yetigtiricilik.

Keywords:

Yozgat, sheep, goat, structural
characteristics, hushandry.

GiRiS

J. Anim. Prod., 2020, 61 (1): 91-100
§ g’; https://doi.org/10.29185/hayuretim.663273

Yozgat ili Kiiciikbas Hayvan Yetistiriciliginin
Yapisal Durumu ve Gelistirme Olanaklarinin
Belirlenmesi*

Determination of Structural Situation and Development Possibilities
of Sheep and Goat Husbandry in Yozgat Province

Alinis (Received): 23.11.2019 Kabul tarihi (Accepted): 14.06.2020

0z

Amag: Bu calismanin amaci, Yozgat ilinde kiglkbas hayvan yetistiriciligi yapan
isletmelerin teknik ve yapisal 6zelliklerini, yetistiricilerin karsilastiklari sorunlar
belirlemek ve bu sorunlara ¢6ziim 6nerileri sunmaktir.

Materyal ve Metot: Calismanin materyalini, Yozgat iline bagl ilcelerde kiiclikbas
hayvan vyetistiriciligi yapan 200 isletmeden elde edilen anket verileri olusturmustur.
Calismada, isletmelerin genel 6zellikleri, yapisal durumu, barinak 6zellikleri, besleme
ve yem temini, mevcut hayvan irklar, stiri yonetimi ve saglk koruma konularinda
isletmelerin durumlari belirlenmistir.

Bulgular: Calismada isletmelerin %11.5'inin 50-100 bas, %44'Unlin 101-250 bas,
%28'inin 251-500 bas ve %16.5'inin 500 bas ve lzeri hayvan varligina sahip oldugu
belirlenmistir. Kuglkbas hayvancilik isletmelerinin %68'i damizlik kog ve tekelerini
kendi sirtilerinden temin etmektedir. Yetistiricilerin %82.5'inin hayvanlarini 8-10 ay
merada bulundurduklari ve isletmelerin yaklasik%70’inde sagim yapilmadigi, siitiin
kuzu ve oglaklarin beslenmesinde kullanildigdi belirlenmistir.

Sonug: Yetistiricilerin pazarlama ve meralarin yetersizligi sorunlarinin yani sira
yetistirme ve saglk koruma konularinda bilgi eksiklikleri s6z konusu olup bdlgede var
olan potansiyel Uretime yeteri kadar yansitilamamaktadir.

ABSTRACT

Purpose: Aim of this study was to determine technical and structural characteristics
of sheep and goat farms, along with problems faced by breeders in Yozgat province,
in order to propose solutions to those problems.

Materials and Methods: Main material of the study was the survey data obtained
from 200 sheep and goat farms from different districts of Yozgat province. In this
study, general and structural characteristics, housing status, nutrition practices and
feed supply, current breeds, herd management systems, and health protection status
of farms were determined.

Results: It is determined that 11.5% of farms have 50-100 heads of sheep and goats,
while 44% of farms have 101-250 heads, 28% have 251-500 heads, and proportion of
farms that have more than 500 heads is 16.5%. 68 percent of all farms supply
breeding rams and buck from their own flocks. It was also determined that 82.5% of
the breeders kept their animals in the pasture for 8-10 months and there were no
milking practices in 70% of farms, instead milk was used only for feeding of lambs
and goats.

Conclusion: Since there are problems concerning lack of marketing and pasture, in
addition to lack of knowledge about breeding and health protection among
breeders, the current potential of the region can not be adequately reflected to
production.

Turkiye, dogal ve ekonomik kosullar, tarimsal hayvanlar genel olarak zayif cayir meralar ve nadas
yapisi, gelenekleri ile koyun ve kegi yetistiriciliginin  alanlarini, aniz ve bitkisel Uretime uygun olmayan
yaygin olarak yapilmasina elverisli bir tlkedir (Anonim,  alanlari degerlendirerek et, sit, yapadi, kil, tiftik, deri

2001; Kaymakci ve Engindeniz, 2010). Kigukbas

gibi Urinlere donistirebilme yetenegine sahiptir
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(Kaymakgi ve Sénmez, 1996; Paksoy ve Ozcelik, 2008;
Bilginturan ve Ayhan, 2009; Anonim, 2012).

Genis mera alanlarina sahip olan Yozgat ili gerek
topografik yapisi ve gerekse iklimsel &zellikleri
itibariyle 6zellikle kiiglikbas hayvanciligin gelismesine
uygun bir il konumundadir. Tarim, nifusun belirli bir
bolimiine istihdam olusturarak ekonomiye katki
saglamaktadir. Yozgat ili ekonomisinde de tarimin
pay! oldukca buiyik olup istihdamin yaklasik yarisi
tanm sektoriine yapilanmistir. ildeki istihdamin
%48.7'si tannmda gergeklesirken, bu oran Turkiye
ortalamasinda  %22.7'dir. Mevcut  gostergeler,
Yozgat'ta istihdam olusturmada tarim sektoriinin
onemli bir sektdér durumunda oldugunu agikca ortaya
koymaktadir (Boz ve ark., 2016; Erbas, 2016).

Uretim  sistemleri, yetistiriciligin  yapilacag
bolgenin dogal kaynaklarinin yani sira Ureticinin bilgi
ve becerisi, sosyal, ekonomik ve tarimsal altyapisiyla
yakindan iligkilidir. Batlin bu iliskiler g6z ardi
edilmeden mevcut hayvansal tretim kaynaklarindan
olabildigince etkin sekilde yararlanmanin yollar
aranmalidir. Bolgede hayvancilikla ugrasan
yetistiricilerin sosyo-ekonomik yapisi ancak karlihk
artinlarak gelistirilebilir (Cengiz ve ark., 2015).

Hayvansal Uretim potansiyelinden dolayr Yozgat
ilinde  kiiciikbas hayvan yetistiriciligi  yapilan
isletmelerin yapisal 6zellikleri incelenerek, sorunlarinin
saptanmasi ve bu sorunlarin giderilmesine yonelik
¢6zlim Onerileri gelistirilmelidir. Bu ¢alismanin amaci,
Yozgat iline bagl ilcelerde kiigiikbas hayvancilik
yapan isletmelerin mevcut durumunun ortaya
konulmasidir. Calismanin hedefleri ise isletmelerin
genel ozellikleri, yapisal durumu, barinak o6zellikleri,
beslenme ve yem temini, mevcut hayvan irklari, stri
yonetimi ve saglik koruma konularinda durumlarinin
belirlenmesidir.

MATERYAL ve YONTEM

Galismanin materyalini, Yozgat iline bagli ilcelerde
bulunan 200 adet kiiglikbas hayvancilik isletmesinde
ylz yuze yapilan anketlerden elde edilen veriler
olusturmustur. isletmelerin genel &zellikleri, yapisal
durumu, barinak 6zellikleri, besleme ve yem temini,
mevcut hayvan irklari, sirli yonetimi ve saglk koruma
konularinda durumlarini ortaya koymaya yonelik
anket sorulan hazirlanmistir. Kiigtuikbas hayvancilik
isletmeleri ziyaret edilerek anket sorularinin yani sira
inceleme, 6lclim ve gdzlem yolu ile mevcut durum
ortaya konulmaya calisiimistir.

Calisma kapsaminda isletme sayisinin
belirlenmesinde tabakali tesadiifi 6rnekleme yontemi

uygulanmistir (Yamane, 2001). Elde edilen veriler SPSS
istatistik Paket Programi kullanilarak analiz edilmistir
(SPSS, 2012). Ornek hacminin belirlenmesinde %5
hata payi ile %99 glven sinirlari icerisinde ¢alisiimistir.

B (X Nh. Sh)?
" N2.D?2 + X (Nh.Sh2)
Formulde;

n D? = d2?/z?2

n : Orneksayisi,

N : Popllasyondakiisletme sayisi,
Nh: h’inci tabakadaki isletme sayisi,
Sh :  h'inci tabakanin varyansi,

d : Popilasyon ortalamasindan izin verilen hata
payl,

z : Hata oranina gore standart normal dagihm
tablosundaki degeri ifade etmektedir.

BULGULAR VE TARTISMA
isletmelerin Genel Ozellikleri ve Siirii Yonetimi

Calisma kapsamindaki isletmelerin ilceler bazinda
sirt buyldkliginin  verildigi  Cizelge  1'den
izlenebilecegi gibi, isletmelerin %11.5'inin 50-100 bas,
%44'Gnlin 101-250 bas, %28'inin 251-500 bas ve
%16.5'inin 500 bas ve Uzeri hayvan varligina sahip
oldugu belirlenmistir. ilde siiri biy(ikligu olarak sirasi
ile Bogazliyan Yerkdy, Sefaatli ve Sorgun ilgelerinin
geldigi gorilmektedir. Kucilkbas hayvan
yetistiriciliginde surl buylklikleri bolgelere goére
degisebilmektedir (Direk ve ark., 2000; Aktlrk ve ark.,
2005; Gunal, 2006; Bilginturan, 2008; Elmaz ve ark.,
2014; Tifekci ve Olfaz, 2015; Aydin ve Keskin, 2018;
Bakir ve Mikail, 2019).

Calisma kapsamindaki isletmelerin genel 6zellikleri
Cizelge 2'de verilmistir. Yozgat ilinde kiiclikbas hayvan
yetistiricilerinin %32.5 cogunlukla 36-45 yas araliginda
oldugu belirlenmistir. Calismadaki yetistirici yaslari ile
ilgili belirlenen degerler, farkli bolgeler icin bildirilen
ortalama yetistirici yaslan ile benzer olmustur (Dellal
2000; Bilginturan 2008; Tiifekci ve Oflaz 2015; Bakir ve
Mikail 2019). Yetistiricilerin blyik bir kisminin (%84)
bu isi tek gecim kaynadi ve aliskanlik nedeniyle
yaptigi; uretim amaclarinin kendi ihtiyaglarinin yani
sira kasaplik, kurbanlik ve slrinin damizlik (%95)
ihtiyacinin karsilanmasi oldugu; bitkisel ve hayvansal
Uretimi bir arada yaptiklari belirlenmistir. Ayrica
yetistiricilerin ~ tamami Damizlk  Koyun  Keci
Yetistiricileri Birligine tye olduklarini ve hayvanlarinin
kayitlarini tuttuklarini bildirmislerdir. isletmelerdeki
¢oban durumuna bakildiginda ise yetistiricilerin
%47.5'i aile is gliciini kullanirken %440 aile is glctine
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ek olarak bir ya da iki coban bulundurduklarini
belirtmislerdir. Bu durum, isletmelerde iretime cocuk
ve kadinlarin yogun bir sekilde destek verdiklerini

Gizelge 1. iiceler bazinda isletmelerin siirli biyiikligiine gére dagilimi
Table 1. Distribution of enterprises by flock size in districts

gOstermektedir. Cesitli illerde yapilan arastirmalarda
benzer sonuclar elde edilmistir (Soysal ve ark., 2005;
Bilginturan ve Ayhan., 2009).

ilceler 50-100 bas 101-250 bas 251-500 bas 501 bas ve lizeri Toplam
n % n % n % n % n %
Merkez 5 25 12 6.0 8 4.0 5 25 30 15
Yerkoy 0 0 14 7.0 1 5.5 0 0 25 125
Sarikaya 1 0.5 7 35 4 2.0 1 0.5 13 6.5
Sefaatli 0 0 7 35 6 3.0 2 1 15 7.5
Akdag 0 0 5 25 3 1.5 5 25 13 6.5
Bogazliyan 3 1.5 12 6.0 5 2.5 9 4.5 29 14.5
Sorgun 6 3.0 9 4.5 3 1.5 2 1.0 20 10
Aydinak 0 0 2 1.0 2 1.0 1 0.5 5 2.5
Cekerek 3 1.5 5 2.5 2 1.0 2 1.0 12 6
Candir 1 0.5 1 0.5 1 0.5 2 1.0 5 25
Yenifakili 1 0.5 5 25 4 20 2 1.0 12 6
Cayiralan 1 0.5 5 25 3 1.5 0 0 9 4.5
Kadisehri 1 0.5 3 1.5 1 0.5 2 1.0 7 35
Saraykent 1 0.5 1 0.5 3 1.5 0 0 5 2.5
Toplam 23 11.5 88 44 56 28 33 16.5 200 100
Yozgat ili kuglkbas hayvan yetistiricilerinin  yapmayi yetistiricilerin ~ buytk  bir  kisminin

ortalama mesleki deneyimlerinin 25 yil oldugu ve
yetistiricilerin egitim durumlarinin ¢ogunlukla ilkokul
(%50) oldugu gorilmektedir. Benzer durum
Turkiye'nin diger bolgeleri icin de s6z konusudur
(Bilginturan, 2008; Elmaz ve ark., 2014; Kandemir ve

ebeveynlerinden (%70.5) 6grendigi ve isletmelerin
%92'sinin yerlesik Uretim sistemine sahip oldugu
belirlenmistir.  Calismada incelenen isletmelerin
%52'sinde kiiclikbas hayvan yetistiriciliginin yani sira
ev ihtiyacini karsilamak ve gelirin devamhhgi agisindan

ark., 2015; Tufekci ve Olfaz, 2015; Aydin, 2017; Tlney
Bebek ve Keskin, 2018;). Kiglkbas hayvancilik

blylkbas hayvan vyetistiriciligi de yapiimaktadir.

Gizelge 2. isletmelerin genel &zellikleri
Table 2. General characteristics of enterprises

Yetistiricilerin yasi n % Mesleki deneyim n %

25-35 60 30.0 0-15 77 38.5
36-45 65 325 16-30 68 34.0
46-55 45 225 31-45 38 19.0
56-65 24 120  46ve Usti 17 8.5

65 ve Ustu 7 35 Egitim n %

Hane halki sayisi n % ilkokul 100 50.0
1-4 44 22.0 Ortaokul 63 315
5-7 112 56.0 Lise 37 185
8-10 44 22.0 Yetistiricilikte bilgi kaynagi n %

Arazi Sahiplik Durumunuz n % Ebeveyn 141 70.5
Kendinin 10 5.0 Ebeveyn-ilce Tarim ve Orman Mud(irligi 24 12.0
Kendi-Devlet 142 71.5 Ebeveyn-Veteriner 35 17.5
Kendi-Kira-Devlet 47 235 Hayvancilik yapma nedeni n %

isletmedeki Coban Durumu n % Gecime Katki 32 16.0
Aile Isgicii 95 47.5 Gecime Katki-Aliskanlik-Tek Gegim 168 84.0
Goban 17 8.5 Uretim sistemi n %

Aile isglicii- Coban 88 440  Yerlesik 184 920
Uretim Yapma Amaciniz n % Yayla 10 5.0
Kendi ihtiyaci 10 5.0 Gécer 6 3.0
Kendi ihtiyaci-Kasaplik- 190 95.0 Bitkisel Uretim ve Hayvansal Uretimi Beraber Yapiyor n %

Kurban-Damizlik

Baska Hayvancilik Faaliyeti n % Evet 187 93.5
Evet 104 52.0 Hayir 13 6.5

Hayir 96 48.0
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isletmelerdeki siirii yénetimi uygulamalan Cizelge
3'te verilmistir. Yozgat ilinde kiglikbas hayvan
yetistiriciliginin  Oncelikle et Uretimi icin kasaplk
hayvan  materyali  Uretimine yonelik oldugu
gorilmektedir. Uretim amaclari Ureticinin
aliskanhklarina ve pazar olanaklarina bagh olarak
degisebilmektedir (Dellal ve ark. 2002; Koyuncu ve
ark., 2006; Acar, 2010; Aydin, 2017). isletmelerde en
fazla yetistiriciligi yapilan koyun ve keci irkinin sirasiyla
Akkaraman koyunu (%90) ve Kil kegisi (%80) oldugu
belirlenmistir. Yetistiricilerin biyik bir kismi orta
Olcekli (101-205 bas) koyun sirilerinin yani sira 10’ar
20'ser bas kegi yetistiriciligi yapmaktadir. Bolgede
Akkaraman 1irki yetistiricilerinin ¢cogunlukta olmasi
irkin ekstansif kosullardaki veriminden memnun
olunmasi ve bolge kosullarina ¢ok iyi uyum saglamasi
ile iliskilendirilebilir.

Arastirmada incelenen isletmelerde koyun ve
kecileri damizlikta kullanma siresinin  disilerde
ortalama 4-6 yil ve erkeklerde 2-3 yil oldugu
belirlenmistir.  Calismada incelenen isletmelerin
%61.5'i koglarin ve %56'si tekelerin yalnizca asim
mevsiminde siride birakildigini, yilda tek dogum

kendi isletmesinden ve %32'sinin ise kendi
isletmelerine ek olarak komsu isletmelerden de
damizlik hayvan temin ettikleri belirlenmistir. Cesitli
illerde yapilan arastirmalarda benzer sonuglar elde
edilmistir (Bilginturan ve Ayhan, 2009; Karakus ve
Akkol, 2013; Taskin ve ark., 2017; Aydin ve Keskin 2018;
Bebek ve Keskin 2018). Isletmelerin %72.5'inde
koyunlarin, %74'inde de kegilerin sagiimadigi ve
stitlin kuzu ve oglaklarin beslenmesinde kullanildigi
belirlenmistir. Sagim yapan yetistiriciler, kendi
ihtiyaclarini karsilamak amaciyla igme sutinin yani
sira sUitl, yogurt ve peynir gibi Grlinlere donustiirerek
degerlendirdiklerini, fazlasini ise pazarladiklarini ifade
etmislerdir.

isletme sahipleri, hayvanlarinin ortalama karkas
agirhginin 20-25 kg arasinda oldugunu bildirmislerdir.
Ureticiler, isletme ve aile ici giderlerini karsilamak icin
hayvanlarini  canh  olarak  kasaplara, hayvan
pazarlarinda veya buylk tliccarlara dogrudan
sattiklarini; cogunlukla belirli bir pazarin olmadigini,
fiyat dalgalanmalarinin  ¢cok oldugunu ve para
temininde karsilikli gliven sisteminin hakim oldugunu;
bu durumun da zaman zaman madduriyetlere ve

hedeflediklerini ve sdrilerinde “yaklasik %20 ikizlik hayvanlarinin ~ degerlerinin  (maliyetinin)  altinda

gortildGgint  bildirmislerdir. Isletme  sahiplerinin  atiimasina neden  oldugunu  bildirmislerdir.

damizlik saglama sekli incelendiginde ise %68'inin

Gizelge 3. isletmelerde siirii yénetimi uygulamalari

Table 3. Herd management applications in enterprises
Yetistiriciligi Yapilan Koyun Irklari n % Yetistiriciligi Yapilan Kegi Irklari n %
Akkaraman 180 90.0 Kil 92 80.0
Kangal 14 7.0 Malta 9 7.8
Romanov 6 3.0 Kil-Malta-Halep 14 12.2
ilk Damizlikta Kullanma Yasi Koyun (ay) n % ilk Damizhikta Kullanma Yasi Kegi (ay) n %
12 49 245 12 24 21.0
15 83 415 15 64 55.5
18 64 32.0 18 23 20.0
20 4 2.0 20 4 35
Damizlikta Kullanma Siiresi Koyun Disi (yil) n % Damizlikta Kullanima Siiresi Keci Disi (yil) n %
3 24 12.0 3 15 13.0
4 46 23.0 4 20 17.5
5 42 21.0 5 36 31.0
6 48 24.0 6 24 21.0
8 40 200 8 20 175
Damizlikta Kullanma Siiresi Koyun Erkek (yil) n % Damizlikta Kullanma Siiresi Keci Erkek (yil) n %
1 16 8.0 1 12 10.5
2 94 47.0 2 47 41.0
3 49 24.5 3 41 355
4 41 20.5 4 15 13.0
Kogun Siiriide Kalma Siiresi n % Tekenin Siiriide Kalma Siiresi n %
Tam Yil Boyunca 77 385 Tdm Yil Boyunca 51 44.0
Asim Mevsimi 123 61.5 Asim Mevsimi 64 56.0
Damizlik Saglama Sekli n % Laktasyon Siiresi (ay) n %
Kendi isletmesinden 136 680 3 70 35.0
Kendi isletmesi- Diger Isletmeler 64 32.0 4 130 65.0
Koyunlarda Sagim Yapma n % Kegilerde Sagim Yapma n %
Evet 55 27.5 Evet 30 26.0
Hayir 145 725  Hayrr 85 74.0
Ortalama Giinliik Sut Verimi n It Siitiin Degerlendirmesi n %
Koyun 55 035  Cig 14 7.0
Keci 30 1.0 Cig-Peynir-Yogurt 42 21.0

Kuzu-Oglak 144 72.0
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isletmelerin Barinak Ozellikleri ve Saghk

Koruma Uygulamalari

Yozgat ilinde kuglkbas hayvan vyetistiriciligi
yapilan isletmelerin %90.5'inin 0-20 yillk isletmeler
oldugu ve barinak kapasitelerinin de yaklasik %70’ini
200-300 bas kapasiteye sahip kapal tip adillarin
olusturdugu belirlenmistir.  AgiIl  tipi tercihinin
bolgelere gore degismesinde iklim sartlarinin dnemli
bir etkisi vardir (Faerevik ve ark., 2005). Yozgat ilinde
de kapali tip adillarin tercih edilmesinin sebebi
bolgede yar kurak karasal iklim sartlarinin hakim

ve tamaminda da kuzu-oglak buyitme bdlmesinin
bulundugu; boélmelerin ise mevcut duruma gore
seyyar olarak yapildigi belirlenmistir. Anket calismalari
sirasinda yerinde yapilan tespitler, Yozgat ilindeki
kiicikbas hayvancilik isletmelerinin  blylk bir
kisminda adillarin, yeterli aydinlik ve havalandirma
saglayacak sekilde pencere ve havalandirma bacasina
sahip oldugu ve zeminin toprak (%95) oldugu
belirlenmistir.  Isletmelerin %90 Inin  sabit ve
%10’ununda cadir alti olmak tizere tamaminin ayn bir
yem deposuna ve agil oniinde de yeterli bir gezinti

olmasidir. isletmelerin %63.5'inde dogum bdlmesinin ~ al@nina  sahip  oldugu  tespit  edilmistir.

Gizelge 4. isletmelerin barinak ézellikleri ve saglik koruma uygulamalari

Table 4. Health protection and barn characteristics enterprises
Barinak Kapasitesi (bas) n % Barinak Yapim Yili n %
100 25 125 0-10 97 48.5
200 89 44.5 11-20 84 42.0
300 50 25.0 21-40 19 9.5
500 ve Uzeri 36 18.0
Barmnak Tipi n % isletme Dogum Bélmesi n %
Kapali 190 95.0 Var 127 63.5
Acik-Kapali 10 5.0 Yok 73 36.5
Agilin Duvar Malzemesi n % Agildaki Pencere Sayisi n %
Tugla 56 28.0 4 123 61.5
Briket 84 42.0 6 36 18.0
Tas 60 300 8 37 20.0
Agildaki Yemlik Malzemesi n % Agildaki Pencere Yiiksekligi n %
Tahta 91 455 80x60 103 515
Beton 31 15.5 1x1 57 28.5
Tahta-Beton-Galvaniz 78 39.0 80x70 40 20.0
Agildaki Suluk Malzemesi n % Agilda Havalandirma Bacasi n %
Beton 13 6.5 Var 167 83.5
Plastik-Galvaniz 187 93.5 Yok 33 16.5
isletmede Goriilen Hastaliklar n % Agilin Zemin Malzemesi n %
Dis Parazit 120 60.0 Toprak 190 95.0
Solunum Yolu-Dis Parazit -Sap 11 55 Beton 10 5.0
Solunum Yolu-Dis Parazit 44 22.0 Viicut Banyosu Yapimi n %
Hastalik Yok 25 125 Evet 20 10.0
Belirli Dénemlerde isletmede Saglik Kontroller n % Hayir 180 90.0
Yapimi Asi Uygulamasi n %
Evet 80 40.0 Yetistirici 20 10.0
Hayir 113 56.5 Veteriner 41 20.5
Hastaliklarda 7 35 Yetistirici-Veteriner 139 69.5
Giibreyi Degerlendirme n % Asilama n %
Bitkisel Uretim 175 87.5  Evet-Programa Gore 190 95.0
Bitkisel Uretim-Yakacak 25 12.5 Evet-Rastgele 10 5.0
Kirkim n % Yapagiyi Degerlendirme n %
Evet-Makine 175 87.5 Evet 160 80.0
Evet-Makas 25 125 Hayir 40 20.0

Yozgat ili kiiclikbas hayvan yetistiricilerinin saglhk sartlar olmadigindan dolayr hayvanlarina viicut
koruma uygulamalarinin  verildigi Cizelge 4'te  banyosu yaptirmadiklarini  bildirmislerdir. Ancak

goruldigu gibi yetistiricilerin %90"1 isglicii ve uygun

koyunlarda viicut bakimi ve temizligi iyi bir sekilde
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banyo yapmakla saglanir. Bu ayni zamanda hayvan
saglig, 6zellikle de dis parazitlerden korunmak icin de
zorunludur ¢linkii koyun yetistiriciliginde en etkili
ilaclama banyo ile yapilir. Koyunlarda banyo islemi
genelde kirkimdan sonra yapildigi halde kirkimi
kolaylastirmak ve yapadi niteligini yukseltmek
amaciyla kirkimdan o6nce de yapilabilir (Kaymakg,
2002). isletme sahiplerinin %60'Inda en yaygin
gorilen saglik problemlerinin basinda dis parazitlerin
geldigi ve bunu solunum yolu hastaliklarinin takip
ettigi belirlenmistir. Yetistiricilerin  %40'inin  belirli
doénemlerde isletmelerinde saglk koruyucu kontroller
yaptirdigi belirlenmistir. isletmelerin tamaminda ise

cicek, brucella, sap gibi asi uygulamalarinin
¢ogunlukla programa gore veteriner hekim ve
kendileri tarafindan yapildigi bildirilmistir.

Yetistiricilerin tamami isletmelerinde dezenfektan ve
kirecleme ile dezenfeksiyon islemi yaptiklarini
belirtmislerdir. Koyunculuk isletmelerinin tamami
Mayis-Haziran  aylarinda  hayvanlarina  kirkim
yaptirdigini ve %87.5'i kirkimin makine ile yapildigini
belirtmislerdir.

isletmelerin Besleme ve Yem Temini Durumu

Koyun ve keci yetistiriciligi daha cok meraya dayali
olarak yuritulmekte ve cogu bdlgemizde hayvanlarin
yem gereksinimlerinin %80-90'1 mera ve yayla gibi
dogal otlatma alanlarindan karsilanmaktadir (Ozen ve
ark., 2010). Yozgat ilinde de gerek mera varlg,
topografik yapisi ve gerekse de iklimsel 6zelliklerinden
dolayr hayvanlar buyik o6lclide cayir-mera ve aniza

Cizelge 5'ten izlenebilecegi gibi, yetistiricilerin %82.5’i
hayvanlarini 8-10 ay merada bulundurmaktadir.
Kiclkbas hayvan yetistiricilerinin %76.5'i kaba yemi
kendi isletmelerinden karsilarken, %77.5'i kesif yemi
kendi isletmesi-yem fabrikasindan temin etmektedir.
isletmelerde kesif yem olarak fabrika yeminin yani sira
arpa (%33) ve bugday (%64) kullanilirken kaba yem
olarak en fazla arpa-bugday-mercimek-nohut samani
ve fig kullanildig belirlenmistir. Yetistiricilerin tamami
hayvanlarina yalama tasi olarak tuz ve mineral ilavesi
yaptigini belirtmislerdir.

Yozgat ilinde koyun ve keci yetistiricilerinin %8’i
asim oncesi ek yemleme (flushing) uygulamasi
yaptigini, %34.5'i gebe koyunlarda ve 9%24.5'i ise
kuzulara ek bir yemleme yaptiklarini ifade etmislerdir.
Yetistiricilerin dogan kuzu ve oglaklara mutlaka ana
sttl verdikleri ve ortalama sitten kesim yasinin 4ay
(%47) ve 6 ay (%53) oldugu belirlenmistir. Yetistiriciler
stt verimlerinin disik olmasi nedeni ile genellikle
hayvanlarini sagmamay tercih etmektedirler. Benzer
sekilde c¢ok uzun siren sit emme donemi
arastirmacilar tarafindan da bildirilmistir (Dellal ve ark.,
2002; Elmaz ve ark., 2014). Yetistiricilerin koyunculukta
Uretim amaclan et ve sit Uretimidir, ancak siit
Uretiminin ikinci planda olmasinda sit fiyatlarinin
disuk, buna Kkarsilik girdilerin 6zellikle de yem
fiyatlarinin  yiksek olmasi  ve koyun sitlnin
mevsimsel olmasi nedeni ile bu siti isleyecek sanayi
kuruluglarinin olmamasi  6nemli rol oynamaktadir.
Oysaki cok degerli olan bu urlinu kiiclk sit isleme
tesislerinde degerlendirmek ve  bu sayede st

dayali olarak beslenmektedir. isletmelerin hayvan (retimini ekonomiye kazandirmak mumkindir
besleme ve yem teminine iliskin bulgularin verildigi  (Ttney Bebek ve Keskin, 2018)
Cizelge 5. isletmelerin besleme ve yem temini durumu
Table 5. Animal feeding and feed supply in enterprises
Merada Besleme Siiresi (ay) n % Kaba Yem Temini n %
8-10 165 82.5 Kendiisletmesi 153 76.5
12 20 10.0 Cevre isletmeler 11 5.5
6 15 7.5  Kendilisletmesi-Cevre isletmeler 36 18.0
Ek Yemleme Yapma Durumu n % Yavrularin Siitten Kesim Yasi (ay) n %
Dogum 70 345 4 94 47.0
Kog Katimi 15 80 6 106 53.0
Kuzu 49 245 Kesif Yem Temini n %
Dogum-Kog Katimi-Kuzu 66 33.0 Yem Fabrikasi 45 225
Kendi isletmesi-Yem Fabrikasi 155 77.5
Kullanilan Kaba Yem Cesitleri n %  Kullanilan Kesif Yem Cesitleri n %
Saman 41 20.5 Fabrika Yemi-Arpa 66 33.0
Saman-Fig 79 39.5 Fabrika Yemi-Arpa-Bugday 128 64.0
Saman-Fig-Yonca 80 40.0 Fabrika Yemi-Arpa-Bugday-Misir 6 3.0
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isletmelerin Genel Sorunlari ve Beklentileri

Yetistiricilerin hayvancilik faaliyetlerinde
karsilastiklari sorunlar Sekil 1’de verilmistir. Ureticilerin
%51'i coban ve mera sorunu oldugunu ifade ederken
%38'i pazar sorunu oldugunu, fiyatlarin tutarsiz
oldugunu, yem fiyatlarinin yiiksek oldugunu, coban
bulmada zorluk ¢ektiklerini ve isletmelerinde hastalik

ve saglk sorunlar oldugunu ifade etmislerdir. Sekil
2'de Ureticilerin artinlerin pazarlanmasinda
karsilastiklar sorunlara bakildiginda %72'si mevcut
sartlardan memnun olduklarini, %28'i ise et fiyatlar ve
pazar sartlarinin  tutarsiz  oldugunu, Urlnlerini
tlccarlara sattiklarini, zamaninda paralarini
alamadiklarini ve istedikleri fiyattan satamadiklarini
belirtmislerdir.

Yetistiricilerin %93.5'i yenilikleri il ve ilce Tarim ve
Orman MudirlUkleri, televizyon ve internetten takip
ettiklerini ancak %70'inin yapilan yetistiricilik,
besleme, hastaliklar, destekleme vb etkinliklere
katildiklari  %30'u ise katilmadigi belirlenmistir.
Yetistiricilerin tamami hayvancilikla ilgili
desteklemelerden faydalanirken, %36's! bu
desteklemelerden memnun oldugunu, %64'U ise
yapilan desteklemelerin yetersiz oldugunu, gerekli
denetlemelerin yapilmadigini, desteklemelerin ihtiyag
sahiplerine ve bu isi gercekten yapan kisilere
verilmedigi gibi nedenlerden dolayr memnun
olmadiklarini  belirtmislerdir.  Yetistiricilere  son
yillardaki koyun ve keci sayisindaki azalmanin
nedenleri soruldugunda, %87.5'i genclerin artik bu isi
yapmak istememesi ve c¢oban bulmada karsilasilan
zorluklarn, %12’'si ise mera sikintisi ve pazarlamada
karsilagilan  sorunlardan dolayr oldugunu ifade
etmislerdir (Cizelge 6).
isletmenizin sorunlari nelerdir sorusuna yetistiricilerin
%45'i mera, hastaliklar, yem fiyatlarinin yiksekligi ve
fiyatlardaki dalgalanmalar olarak cevap verirken %55'i
memnun oldugunu bildirmistir. Yetistiricilerin %45’
yaptiklari hayvancilik faaliyetinin gelistirebilmek icin
yem ve damizlik desteklemelerinin yapilmasini, %30'u
¢oban sorununun ve %25'i ise mera sorununun
¢ozllmesi gerektigini belirtmislerdir. Yetistiricilerin
tamami ge¢imini saglamak icin bu isi yaptiklarini ve
aile ici tiketimlerinde koyun ve keci Urinlerini et, sit
peynir, yogurt olarak severek tikettiklerini ifade
etmislerdir.

W Hastalik-Pazarlama-Coban-Yem Fiyatlan
m Coban-Mera Yetersizligi

B Memnun

Sekil 1. Hayvancilikta karsilasilan sorunlar
Figure 1. Problems in animal husbandry

m Et fiyatlan ve pazar tutarsiz-para alinamiyor

m Memnun

Sekil 2. Uriinlerin pazarlanmasinda karsilagilan sorunlar
Figure 2. Problems in marketing of products
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Gizelge 6. isletmelerin genel sorunlari ve beklentileri
Table 6. General problems and expectations of enterprises

Yenilikleri Takip Ediyor musunuz-Nasil

Koyun ve Kegi Sayisindaki Azalmanin

0 0

n % Nedenleri n %
Tarnim ve Orman Muddrltikleri 13 6.5  Pazar Sorunu-Meralarin azalmasi 25 125
Tarnm ve Orman Muddrliikleri-Televizyon- 187 935 (Coban Bulma Zorlugu-Genglerin Yapmak 175 875
internet istememesi
Hayvancilik Desteklemelerinden Hayvancilik Alaninda Yapilan Etkinliklere

n % n %
Yararlanma Katilim
Evet- Memnun 72 36.0 Evet 140  70.0
Evet-Memnun Degil 128  64.0 Hayir 60 30.0
isletmenizin Sorunlar Nelerdir n % I_-_Iayv'arqulk Faaliyetinizin Gelistirilmesi icin n %

Oneriniz
Mera- Hastalik-Yem Fiyatlari 20 45.0 Yem Destegdi-Damizlik Destegi 20 45
Memnun 110 550 Goban 60 30
Hayvancilik Yapma Nedeni n o  Meralar lyilestirilsin 50 25
Gegim 200 100
SONUC ve ONERILER yetistiriciligine gecis olanaklari daha fazladir.
Yapilan anket calismasi sonucunda elde edilen Yetistiricilerin -~ tamami  Damizlik ~ Koyun  Keci

veriler degerlendirildiginde, ki¢lkbas hayvancilik
isletmelerinin %68'nin damizlik kog ve tekelerini kendi
strulerinden temin ettikleri  belirlenmistir.  Bu
durumun etkisiyle surllerde ortaya cikabilecek
akrabali yetistirme kusurlarinin engellenebilmesi igin
yetistiricilerin belirli donemlerde disaridan damizhk
koc ve teke temin edebilmeleri konularinda destek
verilmesi  gerekmektedir. Yetistiricilerin  tamami
isletmelerinde  dezenfektan ve kirecleme ile
dezenfeksiyon islemi yaptiklarini belirtmislerdir. Ancak
isletme sahiplerinin %60'iInda en yaygin goriilen saglik
problemlerinin basinda dis parazitler gelmektedir ve
bunu solunum yolu hastaliklari takip etmektedir.
Koyun yetistiriciliginde en etkili ilaglama banyo ile
yapilir ve yetistiricilerin %90'1 isglicli ve uygun sartlar
olmadigindan dolay1 hayvanlarina viicut banyosu
yaptirmadiklarini bildirmiglerdir. Karli ve stirdirilebilir
bir Gretim icin ozellikle isletmelerin yetistiricilik, stri
saghgr ve yonetimi acgisindan bilgilendirilmesi ve

uygulamaya donik egitimlerin verilmesi
gerekmektedir.

Kiclkbas hayvan yetistiricilerinin  ekonomik
orgutlenmesi yani sira teknik orgitlenmesi de

gerekmektedir. Bu baglamda, Damizlik Koyun Keci
Yetistiricileri ~ Birliklerinin  teknik ve ekonomik
orgltlenmesinin tamamlanarak gelistirilmesine dnem
verilmelidir. Bilindigi Gzere bu birliklerin temel gorevi
olan kayit tutma, organik hayvancilik icin temel
kosuldur (Koyuncu ve Taskin 2016). Yozgat ilinde
kiicikbas hayvanciligin yerli irk ve melezleri ile daha
¢ok meraya dayali olarak yapiliyor olmasi gibi
ozelliklerinden dolayi ilin organik kicukbas hayvan

Yetistiricileri Birligine tye olduklarini ve hayvanlarinin
kayitlarini tuttuklarini bildirmislerdir. Ancak 6zellikle
hayvanlarin ~ verim  kayitlarina  dair  bilgilere
rastlanmamaktadir. Verim kayitlarinin  tutulmasini
saglayici ve 6zendirici tedbirlerin alinmasi ve bunlarin
siki bir sekilde takibi gerekmektedir. Isletmelerde
¢oban durumuna bakildiginda vyetistiricilerin %47.5'i
aile is gticli ile yaparken %44l aile is guicline ek olarak
bir ya da iki coban bulundurduklarini belirtmislerdir.
Karh bir hayvancilik isletmesi ancak siiri yonetiminin
amacina ulasmasi ile miimkiinddr. Bu amaca ulasmada
bilgili ve deneyimli cobanlara veya sirii yonetimi
elemanlarina ihtiya¢ duyulur. Coban cretleri
kiicikbas hayvancilikta maliyetin énemli bir kismini
olusturmaktadir. Coban masrafinin yuksekligi yaninda
nitelikli ~ ¢oban  bulmadaki  guglikler,  girdi
maliyetlerindeki artislar ve benzeri nedenlerden dolayi
her gecen giin yok olmaktadir. Gen¢ niifusun bu ise
tesvik edilememesi, sosyal glivencenin olmamasi ve
teknik bilgi eksikligi ¢oban mesleginin cazibesini
yitirmesine neden olmaktadir. Devlet birlikteliginde is
egitimi ve glivencesi saglanmasi yoluna gidilmelidir.
Kigikbas hayanlar meradan en iyi sekilde
yararlanabilen, merayl en iyi sekilde degerlendiren,
yilin her déneminde merayi kullanabilen hayvanlardir.
Bu yoniyle kiiclikbas hayvan vyetistiriciligi, Yozgat ili
icin basta et olmak Uzere, stt, yapadi, kil, tiftik, deri
gibi Urlnlerin elde edilmesi yoluyla ekonomik
anlamda degerli goriilmektedir. Kiiciikbas hayvancilik
icin yeterli mera alanlarinin ayrilmasi ve meralarin
iyilestirilmesi, bu hayvancilik sektériiniin  Gretim
sistemi icinde kalmasi icin gereklidir. Kurumlar arasi
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calismalarla meralarin kalite yoniinden iyilestirilmesi,
ortak projelerin yapilmasi ile mera alanlarinin islahi
oldukca 6nemlidir.

Kiclkbas hayvancilik sektoriinde isletmelerin
kiicik olmasi, girdi temini, Uriin pazarlama ve
degerlendirme olanaklarinin yetersizligi, buna bagh
olarak Ureticinin pazar fiyatindan disuk pay almasi,
Uretimin buyik o6lcide gegimlik olarak yapilmasina
sebep olmaktadir (Ertugrul ve ark., 2010). Yozgat ilinde
kiicikbas  hayvan  Ureticilerinin  en  Onemli
sorunlarindan  birinin  elde  edilen driinlerin
pazarlamasi oldugu belirlenmistir. Hayvansal Giriinlerin
pazarlanmasinda karsilasilan baslica sorunlar olarak
alici sayisinin  azhidi, desteklerin yetersizligi, nakit
eksikligi ve piyasa bilgisinin eksikligi seklinde ifade
edilmistir. Arastirma alaninda koyun ve kegi Gretim
faaliyeti sonucu ortaya cikan Griinlerin islenmesi ve
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0z
Amag: Bu arastirma broyler karma yemlerine kekik yadi ve keciboynuzu tozu

karisiminin besi performansi, karkas parametreleri ve bazi i¢ organ agirliklar Gzerine
etkisini belirlemek icin yapilmistir.

Materyal ve Metot: Arastirmada, glinlik yasta 192 adet karisik cinsiyette civciv
kullanilmistir. Denemede 48'er civcivden olusan 1 kontrol ve 3 adet deneme grubu
olmak tizere toplam 4 grup olusturulmustur. Her grup 12'serli 4 alt gruba ayrilmistir.
Calisma toplam 42 giin surdiriimistir. Kontrol grubuna bazal rasyon verilirken,
diger G¢ deneme gruplarina sirasiyla kekik yagi ve kegiboynuzu tozu karisimi iceren
rasyonlar verilmistir (0.5, 1 ve 2 g/kg). Hayvanlara yem ve su ad-libitum saglanmistir.
Gruplara 1-14. glin yapisinda % 23 ham protein (HP) 3000 kcal/kg metabolik enerji
(ME), 15- 28. Giin %21 HP 3100 kcal/kg ME ve 29- 42.giin % 20 HP 3200 kcal/kg ME
iceren rasyonlar verilmistir.

Bulgular: Deneme sonunda, kontrol grubuna oranla deneme gruplarinda canl
agirhk (CA), canli agirlik artisi (CAA), yem tiiketimi (YT), yemden yararlanma orani
(YYO), karkas ve i¢ organ adirliklari bakimindan istatistiksel olarak farklilk
bulunmamustir (P >0.05).

Sonug: Bu calismada, kekik yagi ve keciboynuzu tozu karnisiminin broyler karma
yemlerinde 1 g/kg diizeyinde glvenli bir sekilde ilave edilebilecedi kanaatine variimistir.

ABSTRACT

Objective: This experiment was carried out to determine the effects of
supplementation different levels oregano oil (Origagnum vulgare) and carob
(Ceratonia siliqua I.) powder mixed on growing performance, carcass yield and some
internal organs weight in broilers.

Material and Metods: A total of 192 daily broiler mixed gender chicks were used in
this experiment. They were divided into one control group and three treatment
groups each containing 48 chicks. Each groups was divided into four subgroups each
containing 12 chicks. This experiment was conducted 42 days. The basal diet was
given to the control group and others three gorups were given with added oregano
oil (Origanum vulgare) and carob (Ceratonia siliqua |.) powder mixed (0.5, 1 and 2
g/kg), respectively. Feed and water were given ad-libitum. The metabolizable energy
(ME) and crude protein (CP) levels of the diets from 1-14 days of age 3000 kcal/kg and
23 %, 15-28 days of age 3100 kcal/kg and 21 % and 29-42 days of age 3200 kcal/kg
and 20 %, respectively.

Results: At the end of the experiment there were no statistically differences in body
weight (BW), body weight gain (BWG), feed consumption (FC), feed conversion ratio
(FCR) carcass and internal organs compared with control groups (P >0.05).

Conclusion: In this study, it was concluded that a mixture of oregano oil and carob
powder mix can be safely added to diets of broiler at 1 g / kg.
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GiRiS

Hayvan beslemede gerek hayvan sagligi gerekse
hayvansal Urlnlerin miktar ve kalitesini artirmak
amaciyla bircok yem katki maddesi kullaniimaktadir.
Bu katki maddelerinin basinda olan antibiyotikler uzun
yillar kullanilmistir (Dibner, 2005). Antibiyotiklerin ve
baz blyltme faktorlerinin kullaniminin
yasaklanmasiyla kanathlarda mikrobiyel aktiviteyi
olumlu olarak diizenleyen, yemden yaralanmayi
iyilestiren ve badisiklik sistemi destekleyen katki
maddelerinin kullanimi  {zerinde yogunlasilmistir
(Gzbudak S, 2019) . Bazi bitkilerin biinyesinde yer alan
aktif maddelerin saflastinlmasi ile elde edilen esans
yaglar buylmeyi tesvik edici maddeler olarak hayvan
yemlerinde antibiyotiklere alternatif olmuslardir.
(Deschepper K ve ark., 2003; Adiyaman E ve Ayhan V,
2010 ) Ayni zamanda bitkilerden elde edilen esans
yagdlarin hem insanlar hem de hayvanlar tarafindan
tiketilmesi sonucu sagliga herhangi bir olumsuz
etkisinin olmamasi, esans yaglarin guvenilir katk
maddeleri olarak degerlendirilmesini  saglamistir
(Erhan MK ve Bolikbasi A, 2019).  Eterik yaglarin
genel etkilerinin yaninda, yemin tadini ve lezzetini
iyilestirdigi boylece canli agirhgi artirdigi, performans
artirici, yem tuketimi ve endogen salgilamayi uyardig,
patojen  mikroorganizmalara karst  uygun bir
mikroflora olusturdugu belirtilmistir (Zeng ve ark.,
2015; Yang ve ark., 2015; Upadhaya ve ark., 2017). Son
yillarda  Ozellikle eski c¢aglardan beri beseri
hastaliklarda kullanimi yaygin olan kekik yadi ile
birlikte keciboynuzunun hayvan beslemede kullanimi,
hayvanlar Uzerinde olusturdugu etkilere karsi ilgiyi
artmis ve bu konuda arastirmalar yodunlasmistir (
Kigukersan ve ark., 2017; Karadagoglu ve ark., 2018 ).

Kekik esansiyel yad asidi bilesiminde timol ve
karvakrol adli aktif maddeleri icermektedir. Timol ve
karvakrol, sindirim uyarici ve anti-septik (Tiihonen ve
ark., 2010), antimikrobiyel (Valero ve Salmeron, 2003),
bakterisit ve bakteriostatik (Burt ve Reinders, 2003),
antikoksidial (Giannenas ve ark., 2003), antifungal
(Pina-Vaz ve ark., 2004) ve antioksidan (Miura, 2002)
etkisi vardir.

Leguminosae familyasi icerisinde yer alan
Keciboynuzu (Ceratonia siliqua L.), Akdeniz ikliminin
etkin oldugu tim bolgelerde yetisir. Kegiboynuzu
agaci, meyvesi ve tohumu kisaca tim toprak Usti
kissmlarinin  pekc¢ok farkli amaclarda kullanimi
bulunmaktadir. (Khatib ve Vaya, 2010).
Keciboynuzunun yogun polisakkarit iceren cekirdek
kismi gida endustrisinde yaygin olarak kullanilan ve
dogal bir gida katkisi olan kegiboynuzu gami (zamki)
tavuk rasyonlarinda 6nem tasimaktadir (Makris ve

ark., 2004). Keciboynuzu gami ise D-mannoz ve D-
galaktoz icermektedir. Endospermlerin ise Onemli
aminoasitlerden glutamik asit, aspartik asit, lizin,
arjinin, serin, C ve E vitamini icerdigi bildirilmektedir
(Demirtas, 2007). Turkiye’ de yetisen kegiboynuzunun
kimyasal bileseni incelendiginde (Ayaz ve ark. 2007)
meyvesinde kuru maddede % 5 protein ve 18 farkli
aminoasit saptanmistir. Yiksek oranda seker iceren
keciboynuzu, sakkaroz, glikoz ve fruktoz ile K ve Ca
bakimindan oldukga zengindir. Kegiboynuzu zengin
fitokimyasal Ozelligine ragmen, yaygin olarak
kullaniimamaktadir. Kegiboynuzu meyvesinin yuksek
antioksidan, tanen ve polifenol iceriginden dolayi
gelecekte  fonksiyonel  katki  maddesi  olarak
kullanilabilecegi diistiintilmektedir (Kumazawa ve ark.,
2002). Kekik ve kekik yagi ile ilgili calismalar
yogunlassa da énemli ihracaat iriini (Ozgiiven ve
ark, 2005) olan keciboynuzunun kanath karma
yemlerinde kullanimi yaygin degildir ve bu alanda
sinirl sayida makale bulunmaktadir (Kuglikersan ve
ark., 2017).

Bu arastirma ile broyler karma yemlerinde farkli
dizeylerde katilan kekik yadi ve kegiboynuzu tozu
kombinasyonunun besi performansi, karkas
parametreleri ve bazi i¢ organ adirliklari Gizerine olan
etkilerini degerlendirmek hedeflenmistir.

MATERYAL ve YONTEM

Bu arastirma Kafkas Universitesi Hayvan Deneyleri
Yerel Etik Kurulu (KAU-HADYEK/2018-098) raporunun
iznine dayal olarak, Kafkas Universitesi Aragtirma ve
Uygulama Ciftligi Kanath Unitesinde yapilmistir.
Calismanin hayvan materyalini Erzincan'da bulunan
Garanti Tavukculuk'tan temin edilen 192 adet glinlik
yasta Ross 308 broyler civciv olusturmustur.
Denemede, 7 glnlik alistirma déneminde deneme
gruplarinda herhangi bir 6lim gdzlenmemistir.
Alstirma ddneminden sonra arastirmada civcivler 1
kontrol ve 3 deneme grubu olmak (izere 4 ana gruba
ve her grup 4'erli alt gruba ayrilmistir. Deneme
basinda ortalama canl agirhk degerleri deneme
gruplarinda sirasi ile 173.90; 174.75; 174.23 ve 174.10
g'dir. Her bir gruba ait alt gruplara 12 adet olmak
Uzere toplam 48 adet etlik civciv yerlestirilmistir. Her
bir alt grup icin esit bolmeler (1.40%*1.09 m?)
olusturulmustur. Deneme 42 gin strdartlmastar. (7
gin alistirma+35 gin uygulama). Arastirmada
civcivler Gi¢ dénem halinde hazirlanan karma yemlerle
beslemislerdir. NIRS analiz degerleri sonucuna gore
denemede ilk 14 gilnlik dénemde etlik civciv
baslangi¢c yemi (% 23.00 HP, 3010 kcal/kg ME), 15-28
glin civciv blylUtme yemi (% 21.26 HP, 3160 kcal/kg
ME) ve 29-42 giin ise etlik pili¢c bitirme yemi (% 20.18
HP, 3220 kcal/kg ME) kullanilmistir. Tim rasyonlar
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izokalorik ve izonitrojenik olarak NRC (1994)'e gore
formile edilmistir. Arastirmada kullanilan karma
yemlerin ham besin madde miktarlar Gretici firmanin
ozel laboratuvar’nda NIRS analizi sonucu temin
edilmistir. Deneme gruplarina artan dizeylerde ilave
edilen karisim, (Origanimal®) 06zel bir firmadan
(Botanika Tarim Uriinleri Gida Kozmetik Yag Sanayi Ltd
Sti /Antalya) tedarik edilmistir. Uretici firma sertifikall
analiz sonuclarina goére yem katkisina ait analiz
degerleri Cizelge 1'de sunulmustur. Kontrol grubu
rasyonlarina katki maddesi ilave edilmez iken; deneme
gruplarina sirasiyla 0.5 g/kg (G 1), 1 g/kg (G Il) ve 2 g/kg
(G 1) kekik yagi (KY) ve kegiboynuzu tozu (KBT)
karisimindan olusan Oregano Oil katki maddesi ilave
edilmistir. Deneme siresince kiimes sicakligi kalorifer
sistemi ve elektrikli radyanlarla saglanmistir. Kiimes
sicakigi ilk hafta icerisinde 32°C (£ 1)'de tutulmus,
sonraki haftalarda 25 °C'ye kadar azaltilmistir.
Denemenin son iki haftasinda ise sicaklik 20 °C'de
sabit tutulmustur. Denemede altlik malzemesi olarak
odun talasi kullanilmistir. Gin 15191 ile birlikte 24 saat
aydinlatma uygulanmistir. Deneme siresince Olen
havyanlar glinliik olarak kayit altina alinmistir.

Cizelge 1. Arastirmada kullanilan yem katkisinin analiz degerleri
Table 1. Analysis values of feed additive used in the research

isimleri Miktan
Ceratonia Siliqua L. 990 g/kg
Tyhmus Vulgaris 10 g/kg
Toplam 1000 g/kg

Grup yemlemesine tabi tutulan deneme
gruplarinda; canli agirhk (CA), canh agirlk artisi (CAA),
yem tlketimi (YT) ve yemden yararlanma oranina
(YYO) iliskin degerler haftalik tartimlarin kayit altina
alinmasi sonucu hesaplanmistir. Deneme sonunda
hayvanlar bireysel olarak tartilarak, her deneme
grubundan rastgele secilen 10 hayvana (toplamda 40
hayvan) kesim islemi uygulanmistir. Kesim islemi
sonrasinda, sicak karkas agirliklan ve bazi i¢ organ
agirliklart hassas terazi de yapilan tartim islemi
sonucunda kayit altina alinmis olup, kesim sonrasi 24
saat +4 °C'de bekletilen karkaslar tekrar tartilarak
soguk karkas degerleri kaydedilmistir. Karkas
randimanlari ise hesaplama yolu ile tespit edilmistir.

Gruplara ait degerlerin istatistiksel analizinde; CA,
CAA, YT ve YYO, , karkas oOzellikleri ve bazi i¢ organ
agirliklari tGzerine grubun etkisini belirlemek amaciyla
SPSS istatistik paket programi yardimiyla One Way
Anova’'dan yararlanilmistir. Gruplar arasindaki farkin
onemlilik kontroli icin Duncan testi kullaniimistir
(SPSS Portable 18.0).

ARASTIRMA BULGULARI ve TARTISMA

Denemede kullanilan temel rasyonun bilesimi ve
denemede kullanilan rasyonlarin ham besin madde
miktarlari, rasyonun NIRS analiz sonuglar ve ME
degerleri Cizelge 2'de verilmistir.

Cizelge 2. Denemede kullanilan temel rasyonun bilesimi ve NIRS analiz sonuglari
Table 2. The composition of the basic ration used in the experiment and the results of NIRS analysis

Deneme Rasyonlari

Yem Maddeleri

Etlik civciv Pilic bliyutme Pili¢ bitirme
Misir 46.45 50.65 53.55
Tam Yagh Soya, %38 HP 7 12.8 13.8
Soya Kiispesi, %44 HP 37 27 23
Et kemik unu, %48 HP 3 3 3
Bitkisel Yag 2.8 2.8 3
Mermer Tozu 1.8 1.8 1.7
DCP 0.9 0.9 0.9
Tuz 0.3 0.3 0.3
Vit-Min. Premiks’ 0.25 0.25 0.25
DL-Metiyonin 0.2 0.2 0.2
L-Lizin 0.1 0.1 0.1
Treonin 0.2 0.2 0.2
Toplam 100 100 100

Analiz Degerleri (NIRS)

Etlik civciv Pilic bliyutme Pili¢ bitirme
Metabolik Enerji 3010 3160 3220
(kcal/kg)”
Kuru Madde, % 91.83 91.77 91.86
Ham Protein, % 23.00 21.26 20.18
Ham Yag, % 5.74 5.94 6.05
Ham Sellloz, % 496 472 461
Ham Kuil, % 2.28 2.97 2.73
Azotsuz 6z madde 55.85 56.88 58.29
Ca, % 1.33 1.31 1.27
P, % 0.84 0.84 0.83

' Vit-min premiksi: Her bir kilogram vitamin- mineral karmasinda 15.372,00 Mg Vit A, 6,28 Mg Vit E, 0,64 Mg Vit K3, 27,36 Mg Mn, 89Mg Fe,

25Mg Zn, 8,76 Mg Cu, 0,03Mg Co, 0,05 Mg |, 0,91Mg Se bulunmaktadir.
*: Hesaplama yolu ile bulunmustur.
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Arastirmanin 7, 14, 21, 28, 35 ve 42. giinlerinde
kontrol ve deneme gruplarina ait ortalama CA ve CAA
dederleri arasinda istatistiksel farklilik olusmadigi
gorilmustiur  (P>0.05) (Cizelge 3-4). Arastirma
stresince (7-42. gunler) gruplarin toplam canh agirlik
artislaninin (TCAA) istatistiksel olarak 6nemli olmadigi
ancak en iyi rakamsal artisin 1 g/kg KY+KBT karisimi
yapilan 2.deneme grubunda oldugu tespit edilmistir
(Cizelge 4). Benzer sekilde vyapilan cesitli
arastirmalarda, kanath karma yemlerine esans yag
ilavesinin performans degerleri agisindan CA ve CAA'yi
etkilemedigi yoniindeki bulgularla uyum icerisindedir
(Witt et al., 2009; Lee et al., 2010; Koksal ve Kiiciikersan
2012; Kigukyilmaz ve ark., 2012; Celik ve Sahin 2015).
Keciboynuzu tiirlerine B - 1,4 mannanaz ilavesi
yapilarak yurittlen bir calismada broylerlerde CA ve
CAA'y1 istatistik bakimindan 6nemli derecede
etkilemedigi gozlenmistir. (Kiiglikersan ve ark., 2017)
.Bu bildirislerin aksine, CA ve CAA degerlerinin arttigi

yoniinde calismalar mevcuttur (Sirvydis ve ark., 2003;
Khaksar ve ark., 2012). Bu galismanin sonuglari ile
uyum gostermeyen ve broyler rasyonlarinda kullanilan
esansiyel yag karisimlarinin CA ve CAA degerlerini
yukselttigi (Tiihonen et al., 2010; Mathlouthi et al.,
2011), kekik yagi ve tozunun yemlere ilavesi ile
broylerlerde canl agirlik kazancinin azaldigi (Garcia et
al.,, 2007) yoniundeki calismalar da bulunmaktadir. Bu
calismadan elde edilen gunlik CAA sonuglan
dederlendirildiginde  kekik yagi ve kekik yan
drtinlerinin katilmasi ile yapilan arastirmalar (Windisch
et al, 2008; Abdel-Waretha et al,, 2012; Hong et al.,
2012) ile uyum goéstermemektedir. Bu farkliiga yol
acan sebepler arasinda, esans yaglarin tiri ve etkin
bilesenlerinin orani, etken madde kullanim sekilleri,
farkli dozlarda uygulanmis olmalari ve hayvana bagl
sindirim  sistemi mikroflorasinin  durumu oldugu
disindlmektedir.

Cizelge 3. Kekik yagi ve kegiboynuzu tozu karisiminin broylerlerde canli agirlik izerine etkisi (g)
Table 3. Effects of oregano oil and carob power mixed on body weigts of broilers (g)

Grup 2 Grup 4
Giinler Kontrol (X:SEM) Grup 3 P
(X+SEM)
(X+SEM) (X+SEM)
714 3422+ 065 33.03+ 030 33.95+ 081 34,55+ 0.87
14-21 61.40 + 0.61 57.40 + 134 57.38+1.29 56.70 +1.07
21-28 75.60 + 3.46 77.49 +0.89 74.70 +1.36 73.48 + 0.69
2835 86.82 +5.54 76.02 +5.52 88.51+1.72 7849 +2.71
35-42 69.08 + 3.96 66.33 + 8.61 7843 +7.96 68.01 +2.90
7-42 65.42 +0.28 62.06 + 0.46 66.59 + 0.47 62.25+0.64

-: Gruplar arasinda fark istatistiksel acidan 6nemsizdir.

Deneme siiresince haftalik olarak YT ve YYO
degerleri acisindan (28-35. haftalar hari¢) gruplar
arasinda istatistik farkliliklar gériilmemistir (Cizelge 4)
(P>0.05). Sunulan arastirma sonuglar, broylerlerde
farkh esans yag kaynaklarinin yem tiketiminde
gruplarda farkhhk olusturmadigi; bitkisel ekstratlarin
etlik piliclerin YT ve YYO'yu etkilemedigi yoniindeki
bildirisleriyle uyum arz etmektedir (Muhl ve Liebert,
2007; Dong ve ark., 2007; Lee ve ark., 2010; Nobakht
ve Mehmannavaz, 2012; Khaskar ve ark., 2012;
Matlouthi ve ark., 2015). Yildinm ve Kaya (2011),
ogitulmis  keciboynuzunun oraninin  rasyonlarda
artinlmasi ile YT'nin arttigini, YYO'nin olumsuz
etkilendigini bildirmistir. Bu sonuglarin alinmasinin
nedeni olarak keciboynuzunun cekirdeginde bulunan
tanenin protein ve mineral maddelerden yarayishgini
engellemesi gosterilmektedir (Kumar ve Singh 1984).
Ayni sekilde, Kicukersan ve ark.,(2017) kegiboynuzu
ilavesi ile YYO'nun deneme gruplarinda kontrol
grubuna oranla %1.55 daha iyi sonug¢ verdigini
bildirmislerdir. Mevcut c¢alismamizin aksine yem

tuketiminin, tim deneme gruplarinda azaldigi ve
yemden yararlanma oraninin da iyilestigi yoniinde
calismalar mevcuttur (Halle et al., 2004; Symeon et al.,
2010; Feizi et al., 2013). Bu farklihgin sebepleri olarak,
esans yag bilesimine, esans yagd ve/veya yaglarin
hayvanlara verilis sekline, tek ya da kombine
kullanimlarina ve cevresel faktorlerin etkisine bagl
oldugu dusunilmektedir. Biyime amach katki
maddelerinin YYO lizerine olumlu etki gostermesinin
sebebi bitkisel ekstrakttaki esans yaglarin enzim
aktivasyonunu artirmasi ve boylece daha fazla besin
maddesinin absorbsiyonuna sebep olmasindan da
kaynaklanabilir.

Karkas verim  parametreleri Cizelge 5'de
gosterilmistir. Deneme sonunda gruplar arasinda
onemli farkhlik olusmamistir (P>0.05). Arastirmadan
elde edilen sonuclar broyler rasyonuna esansiyel yag
ve keciboynuzu tozu ilavesinin etkilerinin incelendigi
calisma sonuclari ile benzerlik gostermektedir (Zhang
ve ark., 2005, Muhl ve Liebert, 2007; Topbas, 2014;
Kiclkersan ve ark., 2017). Calisma sonuclari Boliikbasi
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ve ark. (2006) nin kekik esansiyel yaginin karkas
parametrelerini olumsuz etkiledigi, Toghyani ve ark.
(2010) ile Kiglkyilmaz ve ark. (2012)'nin broyler
rasyonlarina ekstrakt ilavesinin karkas randimanini
artirdigi yonindeki  bildirisleri  ile  farkliliklar
goOstermektedir. Arastirmamizda gruplara ait i¢ organ
agirhklan Cizelge 6’ da verilmistir. Deneme sonunda
elde edilen bulgular neticesinde kalp, karaciger, dalak
ve taslhik adirliklar, ylzdelik oranlan arasinda
gruplarda istatistiksel bir farklilik saptanmamistir
(P>0.05). Arastirma sonuclari, esans yaglarin kalp,
karaciger, dalak ve tashk agirliklari Uzerine farklilik
goOstermedigi  yonindeki  cahsmalarla  uyum
icerisindedir. (Simsek ve ark. 2005; Kugiikyllmaz ve
ark., 2012; Celik ve Sahin, 2015). Sunulan arastirmaya
ait ic organ agirhklan ile ilgili parametreler kimi
calismalarla ¢elismektedir. Toyghani et al. (2010), kekik

tozu ilavesinin kalp ve tashk agirhgini; Al-kasie (2009)
kekik yadi ilavesinin kalp ve tashk agirigini artirdigini
belirlemislerdir. Kiiglikersan ve ark. (2017) tarafindan
yapilan bir c¢alismada ise broyler rasyonlarina
keciboynuzu ve enzim ilavesinin broylerlerde i¢ organ
agirliklarinin - ytzdelik degerlerini istatistik olarak
etkilemedigini bildirmistir. Ayni calismada kesilen
hayvanlara ait kalp, dalak, bursa fabricius agirliklarinin
keciboynuzu Urlinlerine mannanaz ilavesiyle daha
fazla bulundugu gorilmdistir . Ayni zamanda da
dalak agirhgi kontrol grubuna gére %9.78 daha agir
bulunmusturSunulan calisma ile diger calismalar
arasinda gorilen farklihgin sebebi, calismada kekik
yagi ve keci boynuzu tozunun kombine olarak
deneme rasyonlarina ilave edilmesinden dolayi
kaynaklandigi distinilmektedir.

Cizelge 4. Kekik yagi ve kegiboynuzu tozu karisiminin broylerlerde blytme performanslari Gzerine etkisi
Table 4. Effects of oregano oil and carob powder mixed on growth performance of broilers

" Kontrol Grup 2 Grup 3 Grup 4
Ginler Parametreler (X+SEM) (X+SEM) (X+SEM) (X+SEM) P

YT 81.02+3.67 7423+ 133 77.07% 6.03 75.85 + 2.42
7-14 CAA 3422+ 0.65 33.03+0.30 33.95+0.81 34,55+ 0.87

YYO 236+ 0.09 225+0.06 228+0.20 220+043

YT 94.94 +6.25 78.29+3.70 89.67+7.32 81.91+5.78
1421 CAA 6140+ 0.61 57.40+ 1.34 57.38+1.29 56.70 + 1.07

YYO 1,54+ 0.09 136+ 0.06 156 +0.10 144 +0.04

YT 120.48 + 3.86 130.08+7.16 116.05+ 3.39 121.06+ 3.63
21-28 CAA 75.60 + 3.46 77.49 + 0.89 7470+ 136 73.48 + 0.69

YYO 1,60+ 0.06 168+0.11 156+ 0.04 1.65 +0.06

YT 146,49+ 6.57 15149+ 9.62 152.70+ 0.94 141.93 + 2.59
28-35 CAA 86.82 + 5.54 76.02 +5.52 88.51+1.72 78.49 +2.71

YYO 1.70+ 0.03° 2,00+ 0.88" 1.73+0.02° 1.81+0.04°

YT 133.00 % 1.29 137.99  2.09 136.75+ 2.95 14159+ 2.08
3542 CAA 69.08 + 3.96 6633+ 8.61 78.43 +7.96 68.01 + 2.90

YYO 195+0.14 224+042 1.80+0.19 2,09 +0.07

YT 115.19+1.15 114.42 + 3.56 11445+ 163 11247222
7-42 CAA 65.42+0.28 62.06 + 0.46 66.59 + 0.47 62.25 + 0.64

YYO 1.83+0.06 1.91+0.08 179+ 0.05 1.84+0.04

*Ayni satirda farkli harfleri tasiyan degerler arasindaki farkhhklar Snemlidir (p<0.05).
-: Gruplar arasinda fark istatistiksel acidan 6nemsizdir.

Cizelge 5. Kekik yagi ve kegiboynuzu tozu karisiminin broylerlerde kesim agirhidi (g), karkas agirligi (g) ve verimi (%) izerine etkileri (n=10)
Table 5. Effects of oregano oil and carob powder mixed on slaughter weight (g), carcass weight (g) and yield (%) of broilers

Kontrol Grup 2 Grup 3 Grup 4
Parametreler

(X+£SEM) (X£SEM) (X£SEM) (X£SEM)
Kesim agirhigi 2849.00 + 57.33 2656.85+ 52.21 2816.20 + 59.67 2642.60 + 26.19
Sicak Karkas 2131.75 +£47.69 1986.05 + 28.84 2132.85+42.73 2028.40 + 82.99
Soguk Karkas 2107.40 +48.28 1962.80 + 28.95 2114.40 £ 41.66 1976.35+20.24
Sicak Karkas 74.80 +0.48 74.82 047 75.87 +1.42 76,63+ 2.53
Randimani
Soguk Karkas 73.94 +0.51 73.94 +0.47 75.22+1.42 74.79+0.25
Randimani

-: Gruplar arasinda fark istatistiksel acidan 6nemsizdir.
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Cizelge 6. Kekik yagi ve kegiboynuzu tozu karisiminin broylerlerde bazi ic organ agirliklari (g/100 CA) ve oranlari (%) tizerine etkisi
Table 6. Effects of oregano oil and carob powder mixed on internal organ weights (g/100 BW) and rates (%) of broilers

Parametreler Kontrol Grup 2 Grup 3 Grup 4 P
(X+SEM) (X+£SEM) (X+SEM) (X+£SEM)
Kalp Agirhg 14.90 £0.52 14.00 £0.70 14.70 £0.37 14.85 +0.37 -
Kalp Orani 0.52+0.01 0.52+0.01 0.52+0.02 0.56 + 0.01 -
Tashk Agirhigi 27.27 £1.40 26.18+ 1.40 30.15£2.33 25.00+ 0.49 -
Tashk Orani 0.95 +0.05 0.99 +0.06 1.09 £0.08 0.95 +0.02 -
Karaciger Agirhgi 56.55+1.94 52.60 +2.21 55.65+2.78 50.60 + 1.39 -
Karaciger Orani 1.97 £0.04 1.97 £0.05 1.98 £0.11 1.92 +0.05 -
Dalak Agirhg 3.55+0.29 3.68+0.15 3.55+0.14 3.50+0.15 -
Dalak Orani 0.12 +£0.01 0.14 +0.01 0.13 +£0.01 0.13 +£0.05 -

-: Gruplar arasinda fark istatistiksel agidan 6nemsizdir.

Sonug olarak, broyler rasyonlarina kekik yadi ve
keciboynuzu tozu karisiminin besi performansi ve ig
organ agirliklan Gzerine belirgin bir etkisi olmasa da
sindirim sistemi Uzerine  olumlu  etkisinin
olabilecegine; yapilan calisma sonucunda broyler
rasyonlarna 1 g/kg duzeyinde kekik yagr ve
keciboynuzu tozu karisimi ilavesinin kullanilabilecegi
ve bu amacla daha fazla arastirmaya ihtiyag

KAYNAKLAR
Abdel-Waretha AAA, Kehrausa S, Hippenstiela F, Stidekuma KH. 2012.

Effects of thyme and oregano on growth performance of broilers
from 4 to 42 days of age and on microbial counts in crop, small
intestine and caecum of 42-day-old broilers, Anim Feed Sci Tech, 178,
198-202.

Adiyaman E, Ayhan V. 2010. Etlik piliclerin beslenmesinde aromatik
bitkilerin kullanim1. J Anim Prod, 51 (1), 57-63.

Al-Kassie GAM. 2009. Influence of two plant extracts derived from thyme
and cinnamon on broiler performance. Pak Vet J, 29, 169-173.

Ayaz FA, Torun H, Ayaz S, Correia PJ, Alaiz M, Sanz C, Gruz ], Strnad
M. 2007. Determination of chemical composition of Anatolian
carob pod (Ceratonia Siliqua L.): Sugars, amino and organic acids,

minerals and phenolic compounds. J Food Qual, 30, 1040-1055.
Boliikbasi SC, Erhan MK, Ozkan A. 2006. Effect of dietary thyme oil

and vitamin E on growth, lipid oxidation, meat fatty acid
composition and serum lipoproteins of broilers. S Afr J Anim Sci,
36, 189-196.

Burt S. 2004. Essential oils: Their antibacterial properties and
potential applications infood—A review. Int ] Food Microbiol, 94,
223-253.

Celik R, Sahin T. 2015. I¢me suyuna farkli diizeylerde ilave edilen
esansiyel  yag  kangimlarinin - (nanetkekik+ardict+biberiye)
broilerlerde besi performansi, kesim ve karkas ozellikleri tzerine

etkisi. Vet Hek Der Derg, 86 (1), 22-35.

Deschepper K, Lippens M, Huyghebaert G, Molly K. 2003. The effect
of aromabiotic and GALI D’OR on technical performances and
intestinal morphology of broilers. In: Proc. 14th European Symp.
on Poultry Nutrition, August, Lillehammer, 189, Norway.

Demirtas O 2007. Keciboynuzu (Ceratonia Siliqua) Cekirdeklerinden
Gam Uretim Yollarinin ~ Arastirilmasi, Yiksek Lisans Tezi,
Cukurova Universitesi Fen Bilimleri Enstitiis(1,48, Adana.

Dibner ]J, Richard JD. 2005. Antibiotic growth promoters in
agriculture: history and mode of action. Poult Sci, 84, 634-643.
Dong XF, Gao WW, Tong JM, Ji AHQ, Sa RN, Zhang Q. 2007. Effect

of polysavone (a0 extract) on abdominal fat deposition and
immunity in broiler chickens. Poult Sci, 86, 1955-1959.
Erhan MK, Boliikbast Aktag SC. 2019. The use of alternative herbal

extract for antibiotics used in poultry nutrition. 4th International

olabilecegi kanaatine varilmistir. Nitekim, kekik yagi ile
ilgili cahismalar kanatlilar Gizerinde yogunlasmis olsa da
keciboynuzu ile ilgili calismalara cok nadir
rastlaniimistir. Bu baglamda veriler gerek kegiboynuzu
ve Urilnlerinin  gerekse keciboynuzunun diger
aromatik bitki ekstrakt veya yaglari ile kombine
edilerek kanathlar Uzerindeki etkilerinin ¢alsilmasi
gerektigi kanaatini dogurmustur.

Conference on Advances in Natural & Applied Science Turkish.
19-22 June, 834-838,Agr1.

Feizi A, Bijanzad P, Kaboli K. 2013. Effects of thyme volatile oils on
performance of broiler chickens. Eur J Exp Biol, 3, 250-254.

Garcia V, Gregori PC, Hernandez F, Megias MD, Madrid J. 2007.
Effect of formic acid and plant extracts on growth, nutrient
digestibility, intestine mucosa morphology, and meat yield of
broilers, ] Appl Poultry Res, 16, 555-562.

Giannenas I, Florou-Paneri P, Papazahariadou M, Christaki E,
Botsoglou NA, Spais AB. 2003. Effect of dietary supplementation
with oregano essential oil on performance of broilers after
experimental infection with Eimeria tenella. Arch Tierernahr, 57(2),

99-106.

Halle I, Thomann R, Bauermann U, Henning M, Kohler P. 2004.
Effects of a graded supplementation of herbs and essential oils
in broiler feed on growth and carcass Traits. Landbauforschung
Vilkenrode, 54,219-229.

Hong JC, Steiner T, Aufy A, Lien TF. 2012. Effects of supplemental
essential oil on growth performance, lipid metabolites and
immunity, intestinal characteristics, microbiota and carcass traits in

broilers, Livest Sci, 144, 253-262.
Hume ME, Clemente-Hernandez S, Oviedo-Rondont EO. 2006. Effects

of feed additives and mixed Eimeria species infectionon intestinal
microbial ecology of broilers. Poult Sci, 85, 2106-2111.

Karadagoglu O, Olmez M, Ozsoy B, Sahin T. 2018. Yumurtaci tavuk
rasyonlarina ilave edilen esansiyel yag ve organik asit karigiminin
performans, yumurta verimi ve kalite parametreleri {izerine etkisi. J
Anim Prod, 59 (1), 9-15.

Khaksar V, Van Krimpen M, Hashemipour H, Pilevar M. 2012. Effects

of thyme essential oil on performance, some blood parameters and
ileal microflora of Japanese quail. JPSA, 49, 106-110.

Khatib S, Vaya J.2010. Fig, carob, pistachio, and health. (Eds. R.R.
Watson, V.R. Preedy), Bioactice Foods in Promoting Health Fruits
and Vegetables, Academic Press, San Francisco, USA, 245-263.

Koksal BH, Kiciikersan MK. 2012. Broiler rasyonlarina humat ile bitki
ekstrakt1 karigimi ilavesinin bityime performansi, bazi bagigiklik ve

serum biyokimya degerlerine etkileri. Kafkas Univ Vet Fak Derg, 18
(1), 103-108.

106



Broyler Karma Yemlerine llave Edilen Kekik Yag1 (Origanum vulgare) ve Kegiboynuzu (Ceratoniasiliquall) Tozu Kangiminin Besi Performans, Karkas Parametreleri ve Baz: ic Organ Agirliklan Uzerine Etkisi Yozgat

Kumar R, Singh M. 1984. Tannins, their adverse roles in ruminant. J

Agr Food Chem, 32, 447-453.

Kumazawa S, Taniguchi M, Suzuki Y, Shimura M, Kwon MS,
Nakayama T.2002. Antioxidant activity of polyphenols in carob
pods. J Agr Food Chem, 50 (2), 373-377.

Kiictkersan S, Yalcin S, Kiictikersan MK, Calik A, Ramay RM, Ahlat
O, Gintirkim OB. 2017. Effects of carob products with B-1,4
mannanase  suplementation ~ on  performance,  carcass
characteristics, intestinal histomorphology and caecal short chain
fatty acids in broiler diets. 4™ International Poultry Meat Congress.

26-30 April 2017, Belek/ Antalya, s. 679-686.
Lee KW, Everts H, Kappert HJ, Frehner M, Losa R, Beynen AC. 2010.

Effects of dietary essential oil components on growth performance,
digestive enzymes and lipid metabolism in female broiler chickens,

Br Poult Sci, 44, 450-457.

Makris DP, Kefalas P. 2004. Carob pods (Ceratonia siliqua L.) as a
source of polypheonolic antioxidants. FTB, 42, 105-108.

Mathlouthi N, Bouzaienne T, Oueslati I, Recoquillay F, Hamdi M,
Urdaci M, Bergaoui R. 2011. Use of rosemary, oregano, and a
commercial blend of essential oils in broiler chickens: In vitro
antimicro- bial activities and effects on growth performance, ] Anim

Sci, 90, 813-823.

Miura K, Kikuzaki H and Nakatani N. 2002. Antioxidant activity of
chemical components from sage (Salvia officinalis L.) and oregano
(Thymus vulgaris L.) measured by the oil stability index method. J
Agr Food Chem, 5, 1845-51.

Muhl A, Liebert F. 2007. Growth nutrient utilization and threonine
requirement of growing chicken fed threonine limiting diets with
commercial blends of phytogenic feed additives. J Poult Sci, 44, 297-
304.

Nobakht A, Mehmannavaz Y. Effects of saturated and unsaturated fats
in starter and grower feeds on performance and carcass traits of
broilers. JBASR, 2(2), 967-970.

NRC. 1994. Nutrient requirements of poultry, 9th rev.National
Academy Press, Washginton, DC, US.

Ozbudak S. 2019. Phytobiotics and their roles in broiler nutrition.
PoultRes, 16(1), 23-29.

Ozgiiven M, Sekin S, Giirbiiz B, Sekeroglu N, Ayanoglu F, Ekren
S.2005. Tatiin, Tibbi ve Aromatik Bitkiler Uretimi ve Ticareti.
Tirkiye Ziraat Mihendisligi V1. Teknik Kongresi, 3-7 Ocak 2005,
1, 481-501,Ankara.

Pina-Vaz C, Rodrigues AG, Pinto E, Costa-de-Oliveira S, Tavares C,
Salgueiro LR, Cavaleiro C, Gongalves M ] & Martinez-de-Oliveira
J. 2004. Antifungal activity of thymus oils and their major
compounds. JEADV, 18, 73-78.

Sahle M, Coleou ], Haas C. 1991. Carob pod (Ceratonia siliqua) meal
in geese diets. Br Poult Sci, 33, 531-541.

Sirvydis VH, Bobiniene R, Priudiiokitene V, Vencius D. 2003.
Phytobiotics add value to broiler feed. World Poultry, 19(1), 16-17.

Symeon GK, Zintilas C, Demiris N, Bizelis AL, Deligeorgis SG. 2010.
Effects of oregano essential oil dietary supplementation on the
feeding and drinking behaviour as well as the activity of broilers.

Int J Poult Sci, 9, 401-405.

Simsek UG, Giiler T, Ciftci M, Ertag ON, Dalkilic B. 2005. Esans Yag
Karigiminin (kekik, karanfil ve anason)ﬂ Broylerlerde Canli Agirlik,

Karkas ve Etlerin Duyusal Ozellikleri Uzerine Etkisi. YYU Vet Fak
Derg, 16 (2), 1-5.

Tiihonen K, Kettunen H, Bento MH, Saarinen M, Lahtinen S,
Ouwehand AC, Schulze H, Rautonen N. 2010. The effect of
feding essential oils on broiler performance and gut microbiota. Br

Poult Sci, 51(3), 38192.
Toghyani M, Tohidi M, Gheisari AA, Tabeidian SA. 2010.

Performance, immunity, serum biochemical and hematological
parameters in broiler chicks fed dietary thyme as alternative for an
antibiotic growth promoter. AfJ Biotechnol, 9, 6819-6825.

Topbas S. 2014. Etlik pilic yemlerine karvakrol esasl farkli esansiyel
yaglarin katilmasinin bitytime performansi ve bazi kesim 6zellikleri
tizerine etkilerinin belirlenmesi. Fen Bilimleri Enstitiisti, Zootekni
Anabilim Daly, Yiiksek lisans tezi, 33, Isparta.

Upadhaya SD, Kim I[H. 2017. Efficacy of phytogenic feed additive on
performance, production and health status of monogastric animals

—a review. Ann. Anim. Sci., 17 (4), 929-948
Valero M, Salmeron MC. 2003. Antibacterial activity of 11 essential

oils against Bacillus cereus in tyndallized carrot broth. Int J Food
Microbiol, 85, 73-81.

Windisch W, Schedle K, Plitzner C, Kroismayr A. 2008. Use of
phytogenic products as feed additives for swine and poultry. ] Anim

Sci, 86, 140-148.

Witt de FH, Els SP, Hugo A, Merwe van der HJ, Fair MD. 2009.
Influence of dietary lipid sources on carcass traits of broilers. S AfrJ
of Anim Sci, 39 (5), 49-52.

Yang C, Chowdhury MAK, Hou Y, Gong ]. 2015. Phytogenic
compounds as alternatives to in-feed antibiotics: potentials and
challenges in application. Pathogens, 4, 137- 156.Yildirrm H, Kaya
S. 2011. Karma yeme farkli oranlarda eklenen keciboynuzu
tozunun (Ceratonia siliqua L.) etlik piliclerin performansina etkisi.

MKU Ziraat Fak Derg, 16 (1), 43-50.
Zeng Z, Zhang S, Wang H, Piao X. 2015. Essential oil and aromatic

plants as feed additives in non-ruminant nutrition: a review. J Anim
Sci Biotechno, 6:7, DOI 10.1186/540104-015-0004-5.
Zhang KY, Yan F, Keen CA, Waldroup PW. 2005. Evaluation of

microencapsulated essantial oils and organic acids in dieds for

broiler chickens. Int J Poult Sci, 4(9), 612-619.

107

4



How to cite: Boussaada, T., Ouachem, D., Shah, T., Ozkan, S., Effect of transport duration, access to feed and water during transportation on growth
performance and organ development of broilers, J. Anim. Prod., 2020, 61 (2): 109-120, https://doi.org/10.219185/hayuretim.777084

Research Article
(Arastirma Makalesi)

Tarek BOUSSAADAL2  20000-0002-1437-9272
Derradji OUACHEM? 0000-0002-8116-6867
Tahir SHAHS3 0000-0002-4748-2364
Sezen OZKAN3 0000-0002-9637-882X

1 Scientific and Technical Research Centre for Arid
Areas (CRSTRA), Biophysical Station, Touggourt,
Algeria

2Food Sciences Laboratory, Institute of Veterinary
and Agronomic Sciences, Batnal University 05000,
Algeria

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

Corresponding author: sezen.ozkan@ege.edu.tr

Keywords:

Broiler, day-old chicks, post-hatch
transportation, access to feed and water
during transportation, performance.

Anahtar Kelimeler:

Broiler, guinllik civciv, ¢ikis sonrasi tagima,
tasima sirasinda yem ve suya ulasim,
performans.

Q J. Anim. Prod., 2020, 61 (2): 109-120
p https://doi.org/10.219185/hayuretim.777084
Effect of transport duration, access to feed
and water during transportation on growth

performance and organ development of
broilers

Guinluk yastaki etlik civcivlerde tasima siiresi ve tasima sirasinda
yem ve suya ulasimin gelisme performansi ve organ gelisimine
etkileri

Alinis (Received): 05.08.2020 Kabul tarihi (Accepted): 10.11.2020

ABSTRACT

Objective: The aim of this study was to assess the effect of transport duration and
access to feed and water during the transportation of broiler chicks on growth
performance, yolk sac weight, development of intestine and immune organs, and
carcass yields of broilers.

Material and methods: A total of 256 Cobb broiler chicks were obtained from a
commercial hatchery. Depending on the treatment, chicks were divided into 4
groups and subjected to either 1.5 h (DS) or 6.0 h (DL) transportation with (AFW) or
without access to feed and water (NFW) during the transportation. Chicks from each
subgroup were assigned to 4 floor pens (16 pens in total) and reared until 42 d.

Results: Our results confirmed that AFW improved body weight, breast fillet, food
consumption, yolk sac weight at day 2, and development of immune and intestinal at
day 42, (7 d) as compared with the NFW. Our study also indicated that DL group
attempted to compensate their growth retardation by increasing their feed intake
during the first week of their lives as compared to DS group. However, DL group
broilers did not catch up with the broilers from DS group at slaughter age and had
worse FCR.

Conclusion: This study shows that there is a positive effect on broiler performance
by providing feed and water during the transportation.

0z
Amag: Bu calismanin amaci bir glnlik etlik civcivlerde tasima siiresi ve tasima

sirasinda yem ve su verilmesinin biylme performansi, sari kese agirhgi, sindirim ve
bagisiklik organlarinin gelismesi ve karkas verimine etkisini belirlemektir.

Materyal ve Metot: Ticari bir kuluckahaneden 256 adet Cobb etlik civciv temin
edilmistir. Civcivler rasgele 4 gruba aynlmis ve 1.5 saat (DS) veya 6.0 saat (DL)
boyunca yem ve su saglanmis (AFW) ya da saglanmamis (NFW) olarak tasimaya
maruz birakilmislardir. Tagimadan sonra her grup 4 adet yer bélmesine yerlestiriimis
(toplam 16 bdlme) ve 42. gline kadar blyutilmastr.

Bulgular: Sonuclar AFW uygulamasinin NFW’e kiyasla 42. gin canh agirhg
iyilestirdigini, gogus eti, yem tiiketimi ve 2. glin sari kese agirligini artirdigini, erken
yasta (7 guin) bagisiklik ve sindirim organlarinin gelisimini iyilestirdigini gostermistir.
Calisma ayni zamanda DL uygulamasinin DS'e gore cikis glini canh agirhg
dustrdigini ve DL grubunun DS'e kiyasla ilk hafta yem tiketimini artirarak telafi
edici buylime cabasi icinde olduguna isaret etmektedir. Ancak, DL grubu kesim
yasinda DS grubunun canh agirligina ulasamamis ve daha kéti FCR elde edilmistir.

Sonug: Galisma,tasima suiresinden bagimsiz olarak giinlik civcivlere tasima sirasinda
yem ve su saglanmasinin etlik pili¢ performansini olumlu etkiledigini gostermistir.
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INTRODUCTION

Poultry, including broiler chicks, are commonly
transported at the first day of life and this period
between hatching and placement at the farm is
considered one of the most critical stages in grow-out
period. There are several factors contributing to stress
in day old chicks before placement including holding
time at hatchery with handling, crowding, noise,
thermal micro-environment in transport vehicle and
transportation duration accompanied by food and
water deprivation during the transportation resulting
in reduced production performance and welfare of
broilers (Abeyesinghe et al., 2001; Kettlewell and
Mitchell, 2001; Mitchell and Kettlewell, 2009; Bergoug
et al., 2013; Jacobs et al., 2016).

Various studies suggest that long transport
duration of one-day-old chick may have negative
effects on the development and performance of
chicks later in life (Bergoug et al., 2013; Jacobs et al.,
2016) and results in stress related physiological
responses (Khosravinia, 2015) including higher
corticosterone response(Jacobs et al. 2017) indicating
higher stress level in chicks. European Union
legislation advices a maximum chicks transport
duration of 24.0 h and deprivation of feed and water
for at most, 72.0 h post-hatch (European Union
Council, 2005). Bergoug et al (2013) reported that
body weight of chicks subjected to 4.0 or 10.0 h of
transport duration significantly reduced as compared
with those not transported and this effect was
persistent by 21 d old age. Jacobs et al. (2016)
observed that there was significant reduction in body
weight and yolk sac weight of broiler chicks after 11.0
h transportation in comparison to 1.5 h transportation
at one d old age. Furthermore, the increased distance
of transportation from 50 to 300 km, resulted in an
increased mortality within first 7 day from 1.22 to
1.36% (Chou et al, 2004). However, during
transportation, chicks are also being deprived of feed
and water and it is not clear whether the observed
effects were caused by transport duration or delayed
access to feed and water. The longer deprivation of
feed and water (fasting/holding time) has been
proven to negatively affect growth performance of
broiler chicks (Noy and Sklan, 1999; Decuypere et al.,
2001;Noy et al., 2001; Gonzales et al., 2003; Uni et al.,
2003), intestinal development (Lilburn and Loeffler,
2015) skeletal muscle growth through satellite cell
proliferation (Halevy et al. 2000)and immunity of
broilers (Juul-Madsen et al., 2004; Panda et al., 2015).
Therefore, early feeding of broiler chicks at post hatch
by supplying feed directly at hatching baskets (Sklan

et al, 2000; Hollemans et al. 2018), in the chick
transport boxes using regular feed (Kidd et al., 2007;
Kovarikova 2013)or special designed commercial
products (Batal and Parsons. 2002; Shivazad et al,
2007; Henderson et al., 2008)or using in ovo feeding
method (Uni and Ferket, 2004; Uni et al., 2005;
Kornasio et al., 2011) have been suggested as a tool to
improve broiler performance. However, providing
feed and water to chicks in transportation boxes has
not been studied in large scale. Kidd et al. (2007)
reported that significantly higher BW at 7 d old when
chicks were provided with a moisturized starter feed
at the hatchery and during the transportation (in total
5.0 h) before placement at the farm. However there
was no effect on performance parameters at slaughter
age of 35. Although many of the researches reported
that early feeding improves only initial BW and
performance; it might be beneficial especially under
critical conditions such as disease and/or stress due to
suboptimal rearing conditions (Shariatmadari, 2012).

Therefore the aim of the current study was to
examine the effects of transport duration of one-day-
old-chick and access to regular starter feed and water
during transportation, as well as their interaction, on
growth performance, internal organs, development of
intestine and immune organs, carcass and carcass part
yields of broilers.

MATERIALS and METHODS

The experiment has been approved by the
Institute of Veterinary and Agronomic Sciences, Batna
1 University (Algeria) and all experimental procedures
were complied with the European Union Directive on
Legislation for the protection of animals used for
scientific purposes, 2010-63-EU.

Experimental Design and Treatments

Effects of transport duration and access to food
and water supply to 1-day-old mixed-sex chicks
during the transportation were tested in a 2 x 2
factorial arrangement. A total of 256 Cobb 500 broiler
chicks were obtained from a commercial hatchery
immediately after release from hatcher. Experimental
chicks were individually weighed, identified with leg
bands and randomly distributed into 4 transportation
boxes with 4 replications of 16 chicks per group.
Depending on the treatment, transportation boxes
were provided with a commercial starter feed on the
box floor and 4 nipple drinkers attached to boxes
(access to feed and water during the transportation,
AFW) or left empty (no access to feed and water
during the transportation, NFW). The stocking density
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was 21 cm?/chick. Chicks were transported for either
1.5 h (Short duration, DS) or 6.0 h (Long duration, DL),
which respectively correspond to mean and maximum
transport durations in Algeria. This resulted in 4
subgroups: DS x NFW; DS xXAFW; DL x NFW; DL xAFW.
Transportation of chicks from hatchery to
experimental farm was conducted under the same
commercial conditions, using a van with air
conditioning set at28 to 30°C and 36 to 38% relative
humidity.
Housing

After transportation, chicks from each subgroup
were immediately weighed and randomly distributed
to 4 replicate pens (16 chicks/pen)in a single broiler
housing unit (experimental farm).Each pen was
covered with wood shavings, and was equipped with
feeder and nipple drinkers. Diets were formulated to
meet NRC recommendation. A two-phase feeding
schedule was applied to broilers including a starter
diet with 21% CP and 3000 kcal/kg ME from 0 to 15 d
of age, and a grower diet with 20% CP and 3100
ME/kg from 16 to 42 d of age. Feed and water were
available ad libitum throughout the experiment.
Ambient temperature in the experimental farm was
35°C on day one and was gradually reduced to 20°C at
slaughter age (42 d). The lighting regimen was 23L:1D
throughout the experiment.

Measurements
Performance

The chicks were weighed individually and
identified with leg-bands immediately before
transportation from hatchery to the experimental
farm. After transportation, all chicks were weighed
again at farm. Change in body weight (BW) of chicks
after transportation was calculated as a percentage
(%) of BW before transportation using following
formula: [(BW after transportation, g) - (BW before
transportation, g)/BW before transportation, g] x100.
During the production period average body weight
(BW) was evaluated per pen at 7, 14, 21, 28, 37 and 42
d. On the same days, feed consumption (FC) was
measured and feed conversion ratio (FCR) was
calculated per pen as the ratio of cumulative feed
intake (g) to body weight gain (g). Mortality was
recorded after transportation and then daily until the
end of the experiment.

Yolk sac, internal organs and development of
small intestine segments
At 48.0 h post hatch, two birds from each replicate

(8 per subgroup) were randomly selected, weighed,
killed by decapitation and then the yolk sac was

removed from the abdomen and weighed
individually. The precision of scale was 0.001g. At day
7, eight birds were selected randomly from each
subgroup (two from each replicate), weighed, killed
by decapitation for measurements on internal organs
including proventriculus, gizzard, pancreas, liver,
heart, bursa fabricus, and spleen. Relative weights
were calculated as a percentage of the BW. Growth of
small intestine segments, duodenum, jejunum and
ileum, was evaluated on the basis of their lengths and
density. The lengths of the duodenum (pancreatic
loop), jejunum (from the pancreatic loop to Meckel's
diverticulum) and ileum (from Meckel’s diverticulum
to 1 cm above the ileo-caecal junction) were recorded
and expressed as percentages (%) of the small
intestine length (duedonum, jejunum and ileum). The
intestinal weight per unit of surface area of each
segment (g/cm?) was defined as the “intestinal
density”. Fragments of 5 cm for duodenum, jejunum
and ileum were cut, emptied, weighed, then opened
longitudinally and spread out on a flat surface to
measure their length and width in cm and the area
was calculated. The density expressed in g/cm? is
calculated by the relation:

_ segment weight (g)

Density (g/cm?) =

segment area (cmz2)

Carcass and carcass parts yield

At d 42, two male birds from each replicate were
randomly selected, giving a total of 8 chicks for each
subgroup. Those chicks were weighed, culled and let
to bleed out by neck cut (head was removed after
slaughtering), de-feathered and eviscerated. The
carcass were weighed and dissected in order to
measure the thigh, drumstick, breast fillet and
abdominal fat. Relative weight of carcass and cut up
parts (%) in relation to live weight was calculated.

Statistical Analyses

All data from the experiment were subjected to
ANOVA using the general linear model procedure of
the JMP statistics package (SAS Institute Inc,
2002).Statistical model included two main effects of
transport duration (short (DS)/ long(DL)) and access to
feed and water (FW) during transportation (access
(AFW)/ no access (NFW)) and their interaction. Pen was
considered as experimental unit for BW, gain, feed
consumption, and FCR traits. Individual chick was
considered as experimental unit for the body weight
at hatching day, yolk sac, carcass, internal organs,
length and density of small intestine segments.
Relative yolk sac weight data were subjected to log
transformation prior to the analysis. Ls-means were
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separated using Student t-test when ANOVA indicated
significant effect (P < 0.05).

RESULTS
Growth and Production Performance

The effects of treatments on BW of birds are
presented in Table 1. Immediately after
transportation, the body weights of chicks were
significantly reduced by DL (P < 0.05) and positively
affected by early access to feed and water (P < 0.05).
Chicks from DL lost 6.12 % of their BW during the
transportation. However, DS group gained weight. BW
loss was highest in DLXNFW and the lowest in DS

xNFW group. Although interaction effect was not
significant for the change in BW after transportation,
access to feed and water at DS condition resulted in a
weight gain of 4.92+1.12 % in the chicks. BW loss of
chicks in other subgroups were 8.14+1.12, 4.17+1.12,
1.11£1.12 % for DLx NFW, DLxXAFW, and DSxXNFW
subgroups, respectively (means not tabulated). The
negative effect of DL on BW of birds was found to be
significant at d 28 and d 42(P < 0.05). However, BW
was positively affected by FW during the complete
production phase (Table 1). No interaction effect
between transport duration and early access to feed
and water was observed.

Table 1. Effect of Transport Duration and Access to Feed and Water During Transportation on Body Weight (g) of Broilers and Change in BW

After Transportation (%).

Cizelge 1. Tasima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin Etlik Piliclerin Canli Agirhigina (g) ve Tasima Sonrasi Canli Agirlik Degisimine

Etkisi (%).
Change in BWAT
Treatments/ Age BWBT BWAT (%) d7 d14 d 21 d28 d42
Transport duration
gf gz :; 4338 44.21° +1.90 1445 357.5 786.5 1355.5° 2580.7°
43.55 40.86° -6.12 138.3 340.3 757.6 1276.7° 2474.2°
SEM 0.46 1.49 0.78 15.8 27.75 52 78.25 104.9
Access to feed and
water
NFW 43.52 41.50° -4.63 130.3° 330.1° 737.8° 1272.0° 2468.7°
AFW 43.41 43.57° +0.37 152.6* 367.7° 806.3* 1360.3° 2586.2°
SEM 0.46 2.04 0.78 10.7 21.5 40.15 74.95 101.7
P values
D 0.523 <0.001 <0.001 0.290 0.129 0.1716 0.037 0.036
FW 0.651 0.002 <0.001 0.001 0.004 0.005 0.022 0.023
D x FW 0.709 0.322 0.369 0.810 0.846 0.731 0.763 0.552

2bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).

BWBT: Body weight before transportation;

BWAT: Body weight after transportation;

Change in BWAT, %: [(BWAT,qg) - (BWBT, g)/BWBT, g] x100.
NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;
D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.

Transport duration had a significant effect (P <
0.05) on feed consumption (FC) in the first week of the
production phase (Table 2) Chicks subjected to DS had
lower feed consumption than those subjected to DL.
However, no significant effect was found at later ages.
Access to feed and water during the Transport
significantly increased FC from the second week until
slaughter (P < 0.05). Interaction between D and FW
was significant at 7 day post hatch (P = 0.017). The
interaction effect was presented by similar FC levels of
birds from DL and DS (128.8 and 130.9 +114 g,
respectively) when feed and water was available.
However, FC significantly differed between DL and DS

groups with being greater in broiler chicks from DL
(142.9+11.4 g) than the DS (110.9+11.4 g) when access
to feed and water was not available during the
transport (data not tabulated).

The shorter transport duration improved FCR
(Table 3) in the first 2 weeks and at the end of the
production period (P < 0.05). However, access to feed
and water had a positive effect on FCR in the first
week only (P < 0.05). No interaction between transport
duration and access to feed and water during the
transport was found on FCR.

There was no mortality during the transportation
and only 4 birds died in the production period. All
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deaths occurred within the first 3 weeks of the
experiment. The numbers of dead birds were 1, 0, 2,
and 1 for DSxNFW, DSxAFW, DLxNFW, DLxAFW

groups, respectively. No effect of treatments and

interaction were observed on cumulative mortality of
broilers (data not tabulated).

Table 2. Effect of Transport Duration and Access to Feed and Water During Transportation on Feed Consumption of Broilers (g/birds)
Cizege 2. Tagima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin Etlik Piliclerin Yem Tiiketimine Etkisi (g/pilic)

Treatments/Age D07 D14 D 21 D28 D42
Transport duration
DS (1.5h)
DL (6.0 h) 120.9° 398.5 994.7 1841.5 3997.5
135.9° 405.8 987.6 1842.6 40733
SEM 14.6 28.9 77.8 117 176.1
Access to feed and
water
NFW 126.9 386.9° 938.4° 1762.3° 3944.9°
AFW 129.9 417.3° 1044.0° 1921.9° 4125.9°
SEM 15.3 24.4 54 81.5 152.25
P values
D 0.031 0.580 0.811 0.981 0.349
FW 0.639 0.036 0.003 0.004 0.038
D x FW 0.017 0.578 0.867 0.991 0.387

*bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).

NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;
D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.

Table 3. Effect of Transport Duration and Access to Feed and Water During Transportation on Feed Conversion Ratio of Broilers
Cizelge 3. Tasima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin Etlik Piliclerin Yemden Yararlanma Orani Uzerine Etkisi (9/g)

Treatments/Age D 07 D14 D21 D 28 D 42
Transport duration

DS (1.5 h)
DL (6.0 h) 1.182 1.26% 1.33 1.40 1.572
1.45° 1.36° 1.38 1.50 1.68°
SEM 0.24 0.07 0.06 0.09 0.05

Access to feed and water
NFW
AFW 1.46° 1.34 1.35 1.43 1.63
1.172 1.28 1.37 1.46 1.62
SEM 0.24 0.09 0.06 0.10 0.08
P values

D 0.036 0.018 0.144 0.103 0.004
FW 0.029 0.110 0.491 0.567 0.895
D x FW 0.101 0.309 0.386 0.780 0.826

2bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).

NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;
D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.

Yolk Sacand Internal Organs

The impact of the transport duration and access to
feed and water during transportation on yolk sac
utilization (d 2) and internal organ growth (at d 7) are
shown in Table 4. There was no effect of transport
duration on yolk sac and internal organ weights. Early
access to feed and water increased the actual weight
of internal organs but relative weights to body weight

of broilers were lower. No interaction effect was

observed for these traits.

Development of Bursa, Spleen and Small
Intestine Segments

No effect of transport duration was found on
actual and relative weight of bursa and spleen at 7
days (Table 5). However, AFW increased actual and
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relative weights of bursa and actual weight of relative length of duedonum (+1.19%), and densities
spleenat? days (P < 0.05). of duodenum (+0.014%), and jejunum (+0.015%)
significantly (P < 0.05). For any of the traits measured,

There was no effect of transport duration on
the interaction effect was not significant (P > 0.05).

intestinal length and intestinal density of broiler
chicks at 7 days (Table 5). However, AFW increased the

Table 4. Effect of Transport Duration and Access to Feed and Water During Transportation on Yolk Sac Weight (at d 2) and Internal Organ
Weights of Broilers atd 7
Cizelge 4. Tasima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin Etlik Piliclerin 2 Giinliik Yasta Sari Kese ve 7 Giinliik Yasta i¢ Organ Adirliklarina

Etkisi
2 days 7 days
Treatments/Age Yolk sac Proventriculus Gizzard Liver Heart Pancreas
g % g % g % g % g % g %

Transport duration
DS (1.5 h)
DL (6.0 h) 1.17 2.45 0.89 1.03 3.67 4.24 3.76 4.33 0.76 0.89 0.41 0.47

1.37 2.71 0.91 1.01 3.68 4,19 3.84 4,24 0.81 0.91 0.43 0.49
SEM 0.54 0.63 0.16 0.16 0.65 0.39 0.94 0.60 0.14 0.10 0.07 0.08
Access to feed and
water
NFW 0.93° 2.37 0.83° 1.12° 3.15° 4.26 3.35° 4.53° 0.71° 0.95° 0.39° 0.53°
AFW 1.61° 2.79 096 093  4.20° 4.16 425 404 0.86° 0.84° 0.45° 0.44°
SEM 0.41 0.60 0.14 0.12 0.38 0.40 0.78 0.56 0.12 0.08 0.07 0.06

P values

D 0.178 0.261 0.669 0.658  0.900 0.684 0.784 0.652 0.31 0.501 0.324 0.33
FW <0000 0.076 0.019 0.000 <0000 0.516 0.005 0.021 0.001 0.001 0.03 0.000
D xFW 0.154 0.674 0.635 0.525 0.156 0.245 0.518 0.320 0.906 0.799 0.979 0.908

2bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).
NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;

D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.

Table 5. Effect of Transport Duration and Access to Feed and Water During Transportation on Actual (g) and Relative Weights of Immune
Organs (%), Intestinal Length (%), and Intestinal Density (g/cm?) of Broilers at 7 Days

Cizelge 5. Tasima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin Etlik Piliclerin 7 Giinliik Yasta Gercek (g) ve Oransal immun Organ Agirliklarina
(%), Barsak Uzunluguna,(%) ve Barsak Yogunluguna (g/cm?) Etkisi

Bursa Spleen Intestinal length Intestinal density

Treatments " "

g % g % Duodenum Jejunum Illeum Duodenum Jejunum lleum
Transportation
duration
DS (1.5 h) 0.11 0.13 0.06 0.06 20.91 47.56 31.54 0.106 0.08 0.06
DL (6.0 h) 0.12 0.13 0.06 0.06 21.14 48.28 30.58 0.107 0.08 0.06
SEM 0.05 0.04 0.02 0.02 1.63 1.79 2.09 0.021 0.02 0.02
Access to feed
and water
NFW 0.08°  0.11°  0.04° 0.05 20.43° 48.04 31.53 0.10° 0.07° 0.07
AFW 0.15° 0.152 0.072 0.07 21.62° 47.79 30.59 0.11° 0.09? 0.06
SEM 0.03 0.03 0.02 0.02 1.49 1.81 2.09 0.02 0.02 0.02

P values

D 0.552 0.932 0.784 0,3417 0.674 0.276 0.212 0.985 0.689 0.581
FW <0.000  0.002 0.000 0.063 0.038 0.700 0.217 0.049 0.039 0.084
D xFW 0.843 0961  0.649 0.978 0.506 0.782 0.805 0.4108 0.092 0.220

2bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).
NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;

D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.
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Carcass and Carcass Parts Yield:

There were no overall significant differences in carcass
yield at market age were found between birds
subjected to the DL and DS (Table 6). However, AFW
significantly increased relative weight of abdominal
fat and breast fillet (P < 0.05) as compared with the

NFW chicks. No interaction effect was observed in any
of the parameters investigated.

At 42 d of age, all measurements for internal
organs, bursa, spleen and intestinal development
were repeated. However, results indicated that there
were no effect of treatments on any of the traits
measured. Therefore data were not presented here.

Table 6. Effect of Transportation Duration and Access to Feed and Water During Transportation on Yield of Carcass and Carcass Parts (%) of

Broilers at 42Days

Cizelge 6. Tasima Siiresi ve Tasima Sirasinda Yeme ve Suya Ulasimin 42 Giinliik Yasta Etlik Piliclerin Karkas ve Karkas Parcalarinin Verimine (%)

Etkisi
Treatments Carcass Abdominal fat Thigh Drumstick Breast Fillet
Transportation duration
DS (1.5h)
DL (6.0 h) 69.01 1.36 5.37 4.61 11.30
67.46 1.54 5.24 4.58 10.70
SEM 249 0.33 0.41 0.38 1.04
Access to feed and water
NFW
AFW 68.47 1.29° 541 4.53 10.57°
68.00 1.61° 5.19 4.67 11.43°
SEM 2,62 0.30 0.40 0.37 1.00
P values
D 0.099 0.089 0.342 0.803 0.086
FW 0.609 0.004 0.123 0.324 0.017
D x FW 0.521 0.278 0.223 0.056 0.356

2bMeans in the columns within same treatment with different superscripts differ significantly (P < 0.05).

NFW: No feed and water during the transportation;

AFW: Access to feed and water during the transportation;
D: Transport duration;

FW: Feed and water during the transportation;

SEM: Standard error of the mean.

DISCUSSION
Growth and Production Performance

Earlier reports on the effects of transport duration
and the moment of access to feed and water on
growth performance are conflicting. In this
experiment, the longer transportation (6.0 h) of one
day-old-chicks negatively affected early and later life
body weights at different time points having a
statistical significance at d 1, 28 and 42ascompared
with DS (1.5 h).Previous experiments with newly
hatched broiler chicks subjected to different transport
durations showed a negative effect of transportation
on the performance in early life, but not in later life
(Bergoug et al.,, 2013; Jacobs et al., 2016). Bergoug et
al. (2013) reported significantly higher body weight,
by 21 d of age, in broilers not subjected to
transportation (0 h) as compared with those subjected
to the short (4.0 h) or long (10.0 h) transportation.
However, they did not find any effect of
transportation duration on BW of broilers at slaughter
age of 35 d. Jacobs et al. (2016), compared the BW of
day-old chicks those transported for 1.5 or 11.0 h

without access to feed and water and found
significantly lower BWs in 11.0 h group as compared
with the 1.5 h group. However, the negative effect of
transportation on BW disappeared from d 7 and the
authors concluded that transportation duration did
not raise a significant impact for productivity and
welfare of broiler chicks. In our experiment, two
factors were studied; namely duration of transport
and access to feed and water. Therefore, the overall
mean weight gain observed in the DS group after
transportation was not independent from the feed
and water availability. Increased weight gain observed
in DS XxAFW group was due to feed/water
consumption during the transportation. Access to
feed and water during the transportation prevented
BW loss after transportation and even increased
weight gain in chicks from DS group. However, BW
loss in chicks subjected to DL was partly alleviated by
feed and water availability. Although we did not
measure stress related parameters in this experiment
it could be possible that longer transport duration
increased birds demand for energy due to stress and
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this could not be fully alleviated by feed and water
availability during transportation.

Our results showed that access to feed and water
during the transportation increased the body weight
of broilers in all production phase. This positive effect
was observed even just after transportation. These
findings seem to be contradictory to some earlier
studies. Hollemans et al. (2018) found that delayed
access to feed and water impaired the weight gain of
the broilers in the first two weeks of grow-out period,
but did not change the final weight or feed efficiency
at the end of the grow-out period. In contrary to our
findings, Kidd et al (2007) provided starter feed and
water to the chicks 5.0 h before placement, from pull
out time at the hatchery until the placement at farm,
and observed no advantage of earlier feeding at the
slaughter age. In the same line, allowing turkey poults
accessing to feed in transportation boxes resulted in
higher BWs during the first two weeks with no effect
on later life performance (Eratalar and Tiirkoglu, 2017).
However, it should be counted that duration of
fasting that was experienced by chicks are always
longer than transport duration when considering
biological age reported by Careghi et al. (2005).
Indeed, hatch window contributes to the magnitude
of the effect of post-hatch holding/transportation
time on chicks. It has been reported that early hatched
chicks (0 by 22.0 h) are more benefited from early
feeding than those hatched later (22.0 - 48.0 h) within
the hatch window (Sklan et al., 2000). In our study,
considering biological age as reported by Careghi et
al. (2005) and Powell et al (2016) we may estimatea
hatch window of 28.0 h (from hatchery records), a
handling time of 3.0 h at the hatchery, and adding by
1.5 h (DS) and 6.0 h (DL) transport durations, chick
subjected to DS and DL treatments were delayed in
feed and water (NFW) for 325 h and 37.0 h,
respectively. DL treatment in this study was just
beyond the threshold (36.0 h) for to observe long
lasting negative effect on body weight and mortality
(de Jong et al. 2017). Therefore, differences among
studies might partly be related with actual fasting
duration of chicks as a result of hatch window
differences among the hatcheries or small changes in
transport conditions other than transport durations.

DL increased feed consumption at d 7 and
significant interaction effect between transport
duration and access to feed and water during the
transportation was indicated by a significant increase
in feed consumption in broiler chicks subjected to
DLXNFW. Therefore, we may speculate that availability
of feed and water during long transportation had a

more pronounced effect on FC of birds at first week.
Negative effects of longer transportation would partly
alleviated by availability of food and water during the
transport. This interaction effect may further suggests
that longer transportation, accompanied by NFW
probably resulted in an increased feed consumption
in chick’s early life to compensate longer deprivation
of food thereafter in favor of compensatory growth
phenomena (Plavnik and Hurwitz. 1985; Ozkan et al.,
2010). However, this increased feed consumption did
not last at later ages and, although there was an
attempt of DL chicks for compensatory growth at early
ages (7, 14, and 21 d), they did not catch up with the
broilers from DS group at slaughter age.

Higher FC observed in FW broilers was in line with
the report of Vargas et al. (2009) who found that feed
consumption was significantly higher in birds having
early access to feed than those delayed access to feed.
A better FCR observed with birds from the DS group
was contrary to the findings of Bergoug et al. (2013)
and Jacobs et al. (2016) who reported that the FCR
was not affect by different transport durations. We
also demonstrated that the earlier access to feed and
water during the transportation had significant
positive effect on FCR, only in the first week of life,
which is consistent with prior research (Gonzales et al.,
2003). The positive effects of AFW found in this study
at 7 d, would partly related with the increase in
relative length and density of duodenum and density
of jejunum. Early gut development, resulting in
efficient energy utilization and higher weight gain in
broilers have been reported in the earlier reports
(Batal and Parsons. 2002; Fairchild et al., 2006).

In this study, mortality was not affected by any of
the treatments. In line with our finding, no significant
difference between transport durations of 1.5and 11.0
h was reported by Jacobs et al. (2017). Bergoug et al.
(2013) found no clear effect of transport duration on
mortality among the groups of 0.0, 4.0, 10.0 h
transportation. Almeida et al. (2006) reported that
total mortality were not different between the broilers
those had fasting periods of 12.0 hand 24.0 h after
hatching. On the other hand, Chou et al. (2004)
suggested that each 1 km increase in transportation
distance resulted in 0.05% increase in first week
mortality in broilers. Our results may probably be
related that we used a moderate transportation
duration and optimum vehicle conditions during the
transportation. Recent meta-analyses study also
concluded that reduced body weight and increased
total mortality up to six week were observed only after
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36.0 h delay in feed and water access (de Jong et al.,
2017).

Yolk Sac and Internal Organs

In our study, yolk sac utilization of chicks at two d
of age did not vary with any of the treatments. This
may be because of transport durations that were
rather close to each other in this study. We compared
a short (1.5 h) and moderately longer (6.0 h) transport
durations with optimum conditions in transportation
vehicle. In line with our finding, recent meta-analyses
study also concluded that delayed access to feed and
water between 24.0-48.0 h did not result in a
significant reduction in relative yolk sac weight; but
after 72.0 h delay, yolk sac weight was reduced (de
Jong et al, 2017).Several factors may influence the
yolk sac weight of chicks during the post-hatch
transportation, particularly fasting period (Bhanja et al

2009) and physiological stress based on the
transportation  condition  (Khosravinia ~ 2015).
Khosravinia (2015) who reported that the

transportation of one day-old-chicks for distance up to
800 km decreased yolk sac weights of chicks linearly in
rate of 0.063g per 100 km. However, max
transportation distance in our study was about 450
km and may partly explain the differences between
the studies.

We also found that actual weight of internal
organs increased with the early access to feed at 7
days of age. However, in the contrary to actual
weights, relative organ weights to body weight of
broilers were lower. This clearly was due to the higher
body weights of birds in AFW group (Table 1). Early
access to feed and water resulted in faster growth rate
thus higher body weight in these groups. However,
this may not be accompanied by the same rate of
growth for internal organs therefore resulting in
reduced relative weight to BW. Our results are in
accordance with the results of El-Husseiny et al. (2008)
who showed that early feeding increased growth of
internal organs (liver, heart, proventriculus and
gizzard) compared with delayed access to feed with
access to water. Fasting duration of 56 h in poults
(Corless et al.,, 1999)48.0 and 72.0 h in broiler chicks
(Maiorka et al, 2003)resulted in reduced
proventriculus and gizzard weights. It seems that
proventriculus and gizzard weights are negatively
affected by delayed access to feed and water if the
delay is at around or longer than 48.0 h. Bhanja et al.
(2009) reported that early access to feed and water
during the initial 24.0 h period resulted in higher
relative weights of liver and pancreas in broiler chicks
at first week as compared to those had a late access to

feed (32.0- 48.0 hours). However, relative weights of
gizzard and proventiculus were not affected by feed
deprivation up to 48.0 h. In our study, we may
speculate that 32.5 h and 37.0 h delays in feed and
water access for DS and DL treatments were not large
enough to yield significant changes in proventriculus,
gizzard liver, heart, and pancreas.

Development of Bursa, Spleen and Small

Intestine Segments

We observed improved actual and relative weight
of bursa but only actual weight of spleen in AFW
group at d 7. These results are similar to those
reported by Dibner et al. (1998) who found
significantly higher bursa weights on the 3 day of
chicks had an immediate accessed to feed after hatch
as compared to those subjected to a fasting period for
48.0 hours. They reported that the delayed access to
feed after hatch induced a delayed appearance of
biliary IgA and germinal centers, after which
decreased lymphocyte proliferation. Consequently,
less mature of the bursa and delayed increase of B and
T cell populations (Bar-Shira et al., 2005).In line with
our findings, other studies reported that if chicks were
subjected to a fasting period up to 24.0 h after hatch,
the development of bursa and spleen were impaired
(Bhanja et al., 2009 and Panda et al., 2010).

Increased duodenum length and density, and
jejunum density in AFW group reported in this study
are in accordance with the results of Ganjali et al.
(2015) who found that the highest small intestine
length were observed in birds had early access to feed
(6.0h after hatching) as compared to the those
delayed in feeding (18.0 h after hatching).

It has been well documented that delayed access
to feed and water after hatching resulted in adverse
effects on intestinal morphology and digestive
enzymes thus delays growth of the intestinal tract (Uni
et al, 1998, 1999; Corless and Sell 1999; Noy et al.,
2001; Geyra et al.,, 2001; Bigot et al., 2003). Although
we did not measure in this study, development of
intestinal villi and crypts are improved by the early
nutrition of 1-d-old chicks during transportation from
hatchery to farm (Kovafikova 2013). The increase in
weight and length of the small intestine might be
accompanied by the increase in surface area of the
small intestine  (Yamauchi 2002). Increased
duedonum length and densities of duedonum and
jejunum found in this study probably are related with
the increased surface area of small intestine, in which,
affected by the length and width of the intestinal villi.
The surface area of the small intestine can influence
the ability of digestion and absorption of nutrients,

117



A4

Boussaada et al.

thus an increase in growth performance of broiler
could be associated with the increase in absorption
activity in the small intestine (Ariyadi et al. 2019). It
seems that some parts of the gastro-intestinal tract of
chicks, such as the duodenum and jejunum, are more
sensitive for early access to feed and water compared
with the ileum by means of affected cellular
proliferation (Geyra et al., 2001) and these finding
were confirmed by our data.

Carcass and Carcass Parts Yield

Most profound effect of AFW treatment has been
observed on the relative weight of breast fillets
confirming the positive effects of earlier access to feed
and water on breast muscle in earlier studies (Powell
etal., 2016).

Within line with our results, Schivazad et al. (2007)
concluded that immediate access to feed after hatch
improved breast meat yield at 42 day compared to
chicks that receive feed immediately at arrival to farm
and those held an additional 12.0 h without feed. This
finding might be explained by increased proliferation
of satellite cell due to earlier access to feed and water
which results in a higher muscle development
reported by earlier studies (Halevy et al., 2000; Moore
et al., 2005).

The relative weight of abdominal fat significantly
increased by AFW during the transportation. This
observation did not agree with the report from El-
Husseiny et al. (2008) who did not find any effect of
moment of first nutrition (ranging between one to 7
days after hatch) on abdominal fat in broiler chickens.
In this study, early access to feed and water resulted in
higher live weight and higher FC at the slaughter age
of 42 d. Therefore, higher breast fillet, and higher
abdominal fat probably associated with increased
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o0z
Amag: Bu calismada, Cizre ariciligi ile yerel kislatma alanlarina yoénelik bir
degerlendirme yapmak amaclanmistir.

Materyal ve Metot: Arastirmada Cizre ilcesine gelen toplam 30 gezgin arici ile yliz
yuize yapilan anketlerden elde edilen gercek veriler degerlendirilmistir.

Bulgular: Ankete katilan aricilarin %33.3 oranla en fazla 41-50 yas araliginda yer
aldigr ve cogunlukla ilkokul mezunu olduklar belirlenmistir. Kislatma amaciyla
kullanilan ilgeyi Sirnak ili aricilarinin yani sira Siirt Van ve Hakkari yoresi aricilar da
konaklama alani olarak tercih ettigi ortaya cikan arastirmada, toplam 30 aricinin
%83.4'Ui Cizre'yi “lyi/Cok iyi” bir kislatma ydresi olarak degerlendirmis ve %63.3'U
kislatmanin ardindan ilkbahar bakim beslemesini de ydrede yapmak icin 6-7 ay
konaklayacaklarini ifade etmislerdir.

Sonug: Giin gectikce yonetilmesi gliclesen koloni hareketleri kiglatma alanlarinda
konaklama sorunu, hastalik ve zararhlarin yayilma olasiliklari, bitkisel Uretimde
kullanilan kimyasallardan bal arilarinin zarar gérmesi ve sosyo-ekonomik zorluklar
gibi bircok sorunu beraberinde getirmektedir. Bu asamada Turkiye ariciligr icin
gittikce blylyen sorunlarin Gstesinden gelebilmek ve kislatma alani yetersizliklerini
ortadan kaldirabilmek icin mikroklima o6zelligi tasiyan yerel kiglatma alanlarinin
degerlendirilmesi olduk¢a 6nemlidir.

ABSTRACT

Objective: The present study was conducted to evaluate of local wintering areas at
beekeeping in Cizre.

Material and Methods: In the present study, the actual data collected in face to face
interviews conducted with 30 migratory beekeepers that arrived to Cizre district from
the province or from other provinces were analyzed.

Results The study findings demonstrated that beekeepers were within the 41-50 age
range with 33.3% rate and they were mostly primary school graduates. In the study, it
was revealed that the district was used for wintering by beekeepers from Sirnak
province, as well as beekeepers from Siirt, Van and Hakkari provinces, 83.4% of 30
beekeepers considered Cizre as a good/very good wintering region and 63.3% stated
that they would remain in the region for 6-7 months to conduct maintenance
feeding after wintering.

Conclusion: Increased number of beehives, colony movements that are difficult to
manage during the season, the problem of accommodation in winter areas, the
possibility of diseases and pests, the damages caused by chemicals used in
agriculture and socio-economic difficulties pose various problems for beekeepers. To
remove the negative conditions in wintering areas, it would be beneficial and
important to consider local wintering areas with microclimatic conditions.
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GiRiS

Aricilik topraga bagimli olmamasi, diger tarimsal
ugraslara gore daha az is giicline gereksinim duymasi
ve kisa siirede kazan¢ saglamasi gibi avantajlaryla
diinyanin hemen hemen her yerinde yapilabilen bir
tarimsal faaliyettir. Tim dinyada oldugu gibi
Ulkemizde de temel gecim kaynadi olarak 6n plana
¢ikan aricilik bunun yaninda bazi yorelerde geleneksel
bir Gretim dali olmasi nedeniyle de kiiltirel bir icerige
sahiptir.

Yeryliziinde halen 2017 verilerine gére 91 milyon
dolayinda anl kovani bulunmakta ve bu kovanlardan
1.86 milyon ton civarinda bal Uretilmektedir. Koloni
sayisi bakimindan Hindistan 12.763.684 adetle ve bal
Uretimi bakimindan ise Cin 543.000 ton bal tretimiyle
diinya siralamasinda ilk siralarda yer alirken Turkiye,
sahip oldugu 7.796.666 adet koloni varhdi ile Uglinci
ve 115.000 ton civarindaki bal Uretimiyle de ikinci
siradadir (FAO, 2019). Bununla birlikte Ulkede, aril
kovan basina ortalama bal Uretimi 14 kg dolayinda
olup bu rakam dlinya ortalamasi olan 20 kg'in
altindadir.

Tarkiye aricihginda verimliligin diisiik olmasinin
bircok nedeni olmakla birlikte bunlarin basinda
yararlanilamayan meralar, orman alanlarinin cesitli
nedenlerden dolayi azalmasi, tarim alanlarinda ciddi
koloni kayiplarina neden olan denetimsiz pestisit
kullanimlarinin giderek artmasi ve koloni artiginin
kontrol altina alinamamasi gibi nedenler gelmektedir.
Sure¢ icerisinde, siralanan nedenlerin  olumsuz
etkilerinden kurtulmak ve verimligin artirilmasi igin
anicihgin  daha yodun vyapilmasi ihtiyacini ortaya
cikarmistir. Buna bagh olarak zaman icerisinde de
gezgin aricihgin onemi giderek artmistir (Firath ve ark.,
2005).

Gezgin aricihgin temel amaci ciceklenmeyi takip
ederek daha fazla bal Gretmek olarak 6ne ¢ikmaktadir.
Bununla birlikte pestisitlerin olumsuz etkilerinden
korunmak ve sert gecen kis mevsiminde kislatma

kayiplarini en aza indirebilmek icin de arcilar
tarafindan yogun olarak  gezgin aricihga
basvurulmaktadir.

Kislatma, bal arilarinin  nektar ve polen

kaynaklarinin bulunmadigi, Uretiminin olmadigi ve
iklim kosullarinin arillarda u¢ma o6zelligini 6nemli
dizeyde azalttigi bir donem olarak belirtilmektedir
(Cinbirtoglu ve ark., 2011).

Kislatma  amach  yapillan  gezgin  ariclik
uygulamalarinda, Tirkiye'de kolonilerinin 6nemli bir
bolimd, kislart 1thman gecen ve ilkbaharin erken
geldigi sahil kesimleri ve mikroklima 6zellige sahip
bolgelere nakledilmektedir (Yildiz, 2007). Bu amagla
one cikan Akdeniz sahil seridi ve benzer alanlar bal
arnllarinin kislatilmasi icin uygun cevre kosularina ve

bitki ortistne sahiptir (Yilmaz, 1996; Kaya, 2004).
Fakat milyonlarca koloninin Ulke icerisinde gelisigiizel
ve denetlenemeyen yer degisimi, bircok sorunu da
beraberinde getirmektedir.

Denetimsiz gezgin aricihk yillar boyunca yore
kosullarina adapte olmus yerel genotiplerin elden
¢ikmasina neden olmaktadir. S6z konusu sorun,
genelde baharin gelisiyle, ciceklenmeyi takip eden
gezgin aricilikta ortaya ¢ikarken kis kayiplarini en az
seviyeye indirmeyi hedefleyen kislatma amach gezgin
aricilikta daha cok bal arisi hastalik ve zararllarin hizla
yayllmasi ve koloni yogunluguna bagl olarak ciddi
verim kayiplar gozlenmektedir. Bu durum gezgin
aricilart  mevcut kigslatma alanlarina  alternatifler
aramaya yoneltmis ve bulunduklan yorelere yakin
mikro klima ozelligi gosteren lokal alanlarin
kullanimini glindeme getirmistir.

Bu calismada, giin gectikce buyiyen ve daha
karmagik bir sorun haline gelen kislatmada koloni

yogunluguna vyerel ¢6zim Onerileri gelistirmek
amaclanmis  ve Sirnak ili Cizre ilgcesi Ornegi
degerlendirmeye alinmistir.
MATERYAL ve METOD

Materyal

Calismanin  materyalini, Cizre ilcesine farkl

bolgelerden gelen 30 gezgin ariclya uygulanan anket
formlan olusturmaktadir.

ilce ancilik agisindan degerli olmasina ragmen cok
fazla gezgin ariciya ev sahipligi yapmamaktadir. Bu
nedenle ilgeye kislatma amaciyla gelen ve Aricilik Kayit
Sistemi'nde yer alan tum aricilar ile gorasilmustdir.

Metod

ilce Tarm ve Orman Muidurlagu belirlemeleri
dogrultusunda Cizre'ye gelen aricilar tespit edilmis,
hazirlanan anket formlar bu aricilar ile ylz yize
gorisilerek doldurulmustur. Temel olarak aricilarin
gezgin aricilk hareketlerinin ele alindigi ankette,
aricilarin - sosyo-ekonomik &zelliklerini  belirlemeye
yonelik sorular da yer almustir.

Arastirmanin saha calismasi 2019 yili Mart-Mayis
aylari arasinda yuritilmis ve toplam 30 anket
formundan elde edilen veriler SAS (2019) paket
programi kullanilarak degerlendirilmistir. Her bir
ozellik icin once frekans tablosu olusturulmus,
ozellikler arasinda iliski olup olmadigini belirlemek icin
Khi-kare (Chi-square) testi kullaniimistir.

BULGULAR ve TARTISMA

Sosyo-Ekonomik Ozellikler

Cahismanin ilk bolumiinde yas, 6grenim durumu,
sahip olunan koloni sayisi ve deneyim gibi aricilarin
sosyo-ekonomik ozellikleri belirlenmeye calisiimistir.
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Arastirmaya konu olan aricilar arasinda 20 yasindan
geng arict bulunmamaktadir. Bununla birlikte, Cizelge
1'de de izlenebildigi Uzere, %33.3 oranla en fazla
aricinin 41-50 yas araliginda yer aldigi ortaya ¢ikan
calismada, ilceye gelen aricilarin biyiik cogunlugunun
orta yas ve lzerinde oldugu belirlenmistir.

Cizelge 1. incelenen gezgin aricilarin yas gruplarina gére dagihimi
Table 1. Distribution of investigated migratory beekeepers by age
groups

Yas Sayi Oran (%)
20 yada daha geng - -
21-30 4 13.3
31-40 8 26.7
41-50 10 333
51-60 6 20.0
61 lizeri 2 6.7
Toplam 30 100.0

Sezgin ve Kara (2011) tarafindan ydritilen ve Agri,
Kars, Ardahan ve Igdir illerini kapsayan bir calisma
sonucunda, %70.9 oranda aricinin 35-65 yas araliginda
oldugu ortaya cikmistir. Diizce ili aricihginin yapisi ile
uygulamalarini ele alan ¢alismalarinda Kekecoglu ve
ark. (2014) ise 20-40 yas araliginda bulunan aricilarin
oranini %23.2 seklinde belirlerken geri kalan aricilarin
ise 40 yasin uzerinde oldugunu tespit etmislerdir.

Kanakan (2015) tarafindan Hakkari ilinde gezgin
aricihk faaliyetleri Gzerine yapilan anket calismasinda
41-50 yas araliginda bulunan aricilarin orani %24.28
olarak hesaplanirken Van iline yonelik benzer
calismada Giinbey (2007) bu orani %25 olarak ifade
etmistir.

Sivas ili an yetistiriciliginin genel yapisi ve aricilik
faaliyeti Uzerine yapilan bir ¢alismada Arslan (2016),
anketine konu Sivas ili aricilarin %86 oranla gibi
onemli bir kisminin 35 yas Ustlinde yetistiricilerden
olustugunu ifade etmistir. Kutlu ve ark. (2016) da Bitlis
ili Hizan ilcesi arcilik faaliyetlerini konu alan
arastirmalarinda, aricilarin biyik ¢cogunlugunun %42
oranla 41-50 yas araliginda oldugunu bildirmislerdir.

Yukarida siralanan ve ulkenin farkli yorelerini
kapsayan  calismalarin  genel  degerlendirmesi
sonucunda aricilarin gogunlukla orta yas Uzerindeki
gruplarda yogunlastigi ve aricthgin geng¢ gruplar
tarafindan ¢ok fazla tercih edilmedigi gorilmektedir.
Benzer durumun kislatma alani olarak Cizre ilcesini
tercih eden dUreticiler icin de s6z konusu oldugunu
sOylemek miimkindyir.

Aricilarin - 6grenim  durumlari  degerlendirmeye
alindiginda ise Cizelge 2'den de anlasilacagi Uzere,
ankete katilanlarin bulylk oranda ilkokul mezunu
oldugu (% 40.0), bunu sirasiyla lise (%33.3), okur-yazar

(%16.7) ve ortaokul (%10.0) gruplarinin izledigi
gorilmektedir. Bununla birlikte arastirmada lise
mezunu Uzerinde (yliksekokul ve Universite mezunu)
o6grenim diizeyine sahip Uretici tespit edilmemistir.

Cizelge 2. incelenen Gezgin aricilarin egitim durumu
Table 2. Education status of investigated migratory beekeepers

Ogrenim Durumu Sayi Oran (%)
Okur-Yazar 5 16.7
ilkokul 12 40.0
Ortaokul 3 10.0
Lise 10 333
Yiiksekokul ve iizeri -

Toplam 30 100.0

Ureticilerin 6grenim durumlarina iliskin bulgularin
farkh arastirma sonuglariyla karsilastinlabilmesi icin
ilkokul mezuniyet dizeyini bir belirleyici olarak
degerlendirmek miimkiindir. Buna gore Cizre ilcesine
gelen arcilar icin hesaplanan %40.0’lik bu oran bazi
arastirmalarda (Demir, 2007; Kutlu ve ark., 2016)
hesaplananlardan buyiik, bir cogunda (Kumova ve
Ozkiitiik, 1988; Cicek ve ark, 1993; Celik, 1994;
Kaftanoglu ve ark., 1995; Sahinler ve Sahinler, 1996;
Erkan, 1998; Yilmaz, 1999; Soysal ve Giircan, 2005;
Yerlikaya ve Sahinler,2007; Oren ve ark, 2010;
Uzundumlu ve ark., 2011; Kekecoglu ve Rasgele, 2013;
Kadirhanogullari ve ark, 2016; Oztirk, 2017)
hesaplanandan ise kiiguktr.

Farkh calismalarda, aricilarin egitim dizeylerine
iliskin elde edilen farkli bulgular, tlke aricilarinin
yoreler itibariyle farkl egitim duzeylerine sahip
oldugunu gostermekle birlikte zamanla egitim
dizeninin yikseldigine de isaret etmektedir.

Cizelge 3'te ankete katilan aricilarin sahip oldugu
koloni sayilarina yonelik bulgular yer almaktadir. Buna
gore aricilarin %56.7'si 200'den fazla modern kovana
sahipken sadece bir aricinin 30'dan az kolonisi
bulunmaktadir.

Cizelge 3. incelenen gezgin aricilarin koloni sayisina gére dagilimi
Table 3. Distribution of investigated migratory beekeepers by number
of colony

Koloni sayisi Sayi Oran (%)
30'dan az 1 33
30-80
81-120 3 10.0
121-200 9 30.0
200’den fazla 17 56.7
Toplam 30 100.0

Erkan (1998) Van ili Bahgesaray ilcesine yonelik
calismasinda, 101 adetten fazla modern kovani
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bulunan sabit ve gezgin arcilarin oranlarn sirasiyla
%1.37 ve %66.66 seklinde ifade edilmistir. Demir ve
Gen¢ (2013) tarafindan Mardin ilinde yapilan
calismanin verileri degerlendirildiginde 101'den fazla
modern kovana sahip aricilarin oraninin %6.06 oldugu
ortaya cikarken Bitlis ili Hizan ilcesinde toplam 100
arici ile yapilan anket ¢alismasinda Kutlu ve ark. (2016),
arastirmaya konu aricilarin %70'inin 200'den fazla
koloniye sahip oldugunu belirlemislerdir.

Genel bir degerlendirmeyle konuya yo6nelik
calismalardan elde edilen bulgular gezgin aricihk
faaliyetinde bulunan Ureticilerin koloni sayilarinin
daha fazla oldugu ve aricihgi daha yogun yaptiklar
go6zlenmektedir. Benzer ifadeyi Cizre'yi kislatma alani
olarak secen aricilar i¢in de kullanmak mimkindir.

Deneyim, faaliyetin basarisi ve yodnlendirilmesi
adina oldukca 6nemli bir 6zelliktir. Bu amacgla ankete
katilan aricilarin Gretimi ne kadar suredir yaptiklari
irdelenmis ve elde edilen bulgular Cizelge 4'te verilmistir.
Cizelge 4. incelenen gezgin aricilarin aricilik deneyimi (yil)

Table 4. Beekeeping experience of investigated migratory beekeepers
(year)

Aricihik deneyimleri Sayi Oran (%)
5yildan az 1 33
6-10yil 1 36.7
11-20 yil 13 433
21-30yil 4 133
31 yil iizeri 1 33
Toplam 30 100.0

Buna gore aricilarin %43.3 oran gibi buyuk
¢ogunlugunun 11-20 yillik deneyime sahip oldugu,
bunu sirasiyla %36.7 oran ile 6-10 yillik deneyim,
%13.3 oran ile 21-30 yilhik deneyim ve %3.3'er oranlar
ile 5 yildan az ve 31 yildan fazla deneyim siirelerinin
izledigi ortaya ¢ikmistir.

Kumova ve Ozkiitik (1988) calismalarinda,
Cukurova  Bolgesi'ndeki  aricilar  icin  aricihk
deneyimlerinin 5 yildan daha az olanlarin oranini
%48.80; Celik (1994) Ankara'nin Kalecik ilcesinde
%26.09; Erkan (1998) Van ili Bahcesaray ilcesinde
gezgin aricilar icin %20, sabit aricilar icin %44.70 ve
Gilinbey (2007) Van ilindeki tim gezgin aricilar igin
deneyim surelerini %17.86 olarak bildirmiglerdir.
Tunca ve Cimrin (2012) ise arastirmalarinda 10 yildan
az deneyime sahip aricilarin oranini %77.00 olarak
hesaplamiglardir.

S6z konusu bulgular arastirma sonuglarina
benzemekle birlikte, calismada 5 yildan az deneyime
sahip arici oraninin diistik olusunu meslege yonelimin
kismen de olsa azaldigi seklinde yorumlamak
mumkdndur.

Koloni Hareketleri

Aricilarin - kislatma amaciyla  kolonilerini  farkl
yorelere  nakletmesi  siklikla  karsilasilan  bir
uygulamadir. Bu amagla Cizre'yi tercih eden aricilarin
hangi illerden geldikleri arastirmaya konu olmus ve
aricllarin - %56.7'sinin  Siirt,  %30.0'Inin Sirnak,
%10'.0'Inin Hakkari ve %3.3'Uniin de Van ili aricisi
oldugu belirlenmistir.

Siirt fazla sayida ariciya sahiptir ve komsu il olarak
Cizre'ye oldukca yakin konumdadir. Bu nedenle ilceye
gelen aricilarin agirlikli olarak Siirt ili aricisi olmasi
dogal bir sonug olarak karsilanmistir.

Arastirmada aricilarin Cizre'ye ne zaman geldikleri
ve kag¢ ay konakladiklari da ele alinmis ve elde edilen
veriler sirasiyla Cizelge 5 ve Cizelge 6'te 6zetlenmistir.
Buna gore yoreye gelisin en yogun oldugu dénem
Ekim ayinin 3. haftasi olarak belirlenmistir. Ayrica
ankete katilan gezgin aricilanin Eylil ayr 6ncesi ve
Kasim ayinin 3. Haftasindan sonra yoreye gelmedikleri
olmadigi belirlenmistir.

Cizelge 5. Aricilarin Cizre'ye gelis zamanlari
Table 5. Beekeepers'arrival time to Cizre district

Yoreye gelis zamani Sayi Oran(%)
Eyliil ay1 2 6.7
Ekim ayi 1. haftasi 2 6.7
Ekim ayi 2. haftasi 6 20.0
Ekim ayi 3. haftasi 1 36.7
Ekim ayi 4. haftasi 1 33
Kasim ayi 1. haftasi 2 6.7
Kasim ayi 2. haftasi 6 20.0
Toplam 30 100.0

ilcede konaklama siireleri dikkate alindiginda ise
aricilarin %63.3 gibi ylksek bir oranla yérede 6-7 ay
kadar konakladiklar ortaya ¢ikmistir. S6z konu
belirleme bir yandan aricilarin buiyik bir kisminin
kolonilerini yaz sezonuna hazirlamak icin ilkbahar
bakim ve beslemelerini Cizre ilgesinde yapmayi
planladiklarini ortaya koyarken bir yandan da ydrenin
kislatmaya uygunluguna isaret etmektedir.

Cizelge 6. Konaklama suiresi (ay)
Table 6. Duration of stay (month)

Konaklama siiresi Sayi Oran(%)
3 aydan az 1 33
3-4 1 33
4-5 3 10.0
5-6 2 6.7
6-7 19 63.3
7 aydan fazla 4 133
Toplam 30 100.0
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Kislatma amaclh olarak tercih edilen Cizre'nin
aricilik agisindan degerini ortaya koyacagi disinilen
Olclitlerden bir digeri de ilceye kag kez gelindigindir.
Bu amacla hazirlanan Cizelge 7'den de gortilebilecegi
Uzere ilk kez gelenlerin orani sadece %6.7 iken 7'den
fazla gelenlerin orani %26.7'dir.

Cizelge 7. Anicilarin Cizre'ye gelis sayilari
Table 7. Number of arrival for beekeepers to Cizre district

Gelis sayisi Sayi Oran (%)
ilk kez 2 6.7
2-3 kez 6 20.0
4-5 kez 9 30.0
6-7 kez 5 16.6
7'den fazla 8 26.7
Toplam 30 100.0

S6z konusu oranlar yoreyi tercih etme nedenlerini
glindeme getirmis ve secenekler arasindan ankete
katilanlardan bir tercih nedeni siralamasi yapilmasi
istenmistir. Siralama sonucunda aricilar "flkbaharin
erken gelmesi/ Bakim beslemeye erken baslanabilmesi”
secenegdine yogunlasirken bunu sirasiyla "Kis aylarinin
ybrede iiman olmasi", "Yasam alanlarina yakin olmasi”,
"Konaklama imkanlarinin elverisli olmasi" ve "Pestisit
kullaniminin az olmasi" secenekleri izlemistir. Ayrica
yorenin kislatma degerini ortaya koymak icin
diizenlenen “Zayif, Orta, lyi, Cok lyi” degerlendirmesine
de “lyi" ve “Cok iyi" seklinde ifade edenlerin orani
%383.4 olarak hesaplanmistir.

iklim kosullarinin agir oldugu, uzun ve sert kislarin
yasandigi yorelerde kis kaybi riski fazladir (Kdseoglu ve
ark., 2018). Kolonilerin yash ana arlara sahip olmalari,
yetersiz bal stoku ve uygunsuz kosullarda
bulundurulmalari Turkiye'de ari kolonilerinde kislatma
kayiplarinin  yiksek olmasinin temel nedenleri
arasinda yer almaktadir. S6z konusu olumsuzluklar
kislatma basarisini ve koloni verimliligini 6nemli
derecede azaltmaktadir (Akyol ve ark.2005). Dewey
(1999), basarili  bir kigslatmanin, dogru aricilik
uygulamalarinin  zamaninda  yapilmasina  bagli
oldugunu, koloni kayiplarin % 10°’dan daha az olmasi
gerektigini ve bunun yaninda kiglatmaya alinacak
koloni populasyon buyikliginiin énemli oldugunu
belirtmektedir.

Arastirmada ilceyi kislatma alani olarak tercih eden
aricilarin koloni kayiplarn da ele alinmis ve elde edilen
bulgular bulylk oranda kabul edilebilir sinirlar
icerisinde oldugu sonucuna varilmistir. Bununla
birlikte koloni kaybi ile yorenin kislatma degeri
arasindaki iliski istatistik olarak dnemli bulunmus (P<
0.05) ve yorenin kislatma degerini Ustin bulan

aricilarin koloni kaybinin da az oldugu ortaya ¢cikmistir.
S6z konusu bulgu aricilarin yoreyi tercih etmeleri ile
uyum icerisindedir.

Tarkiye'nin topografik yapisinin farkli olusu kisa
mesafelerde degisik iklim kusaklari ve kendine has
birtakim 6zelliklere sahip mikroklima alanlarinin
olusmasini saglamistir. S6z konusu yapi gezgin aricilk
faaliyetleri icin ciddi avantajlar saglamaktadir. Temel
olarak daha fazla bal tGretmek amaciyla ciceklenmeyi
takip etme esasina dayanan gezgin aricilik, ayni
zamanda pestisitlerin olumsuz etkilerinden korunmak
ve sert gecen kis mevsiminde kiglatma kayiplarinin
online gecebilmek amaciyla ortaya ¢ikmis bir aricilik
uygulamasidir. Ancak siralanan amaclarla yapilan yer
degistirmelerin kontrol altina alinmasinda yasanan
aksakliklar, tlkede yiiksek koloni sayisinin da etkisiyle
konaklama alanlarinda bir¢cok sorunu beraberinde
getirmektedir.

Gidilen yorelerde konaklama alani bulunamamasi
sorunlarin basinda yer almaktadir. Sorunun Ustesinden
gelebilmek amaciyla harcanan cabalar ise cogu kez
koloni yogunluguna yansimakta, bu da bal arisi
hastalik ve zararlilarinin yayllma potansiyelini 6nemli

dizeyde artirmaktadir. Benzer sekilde, koloni
yogunlugunun  ozellikle  c¢iftlesme  ddnemine
rastlamasi  istenmeyen melezlenmelere neden

olmakta, bal ansi islahi ve koruma calismalarini
olumsuz etkilemektedir. Diger taraftan nakliye gezgin
aricihkta Gretim maliyetini artiran dnemli bir giderdir.
Mesafe uzadik¢a nakliye gideri artmakta, dolayisiyla
gidilecek yorenin uzakligi elde edilecek gelire
dogrudan yansimaktadir.

Aricilik doga ile i¢ ice yapilan bir faaliyettir. Bu

amacla ozellikle birtakim mevsimler
yogunlastigi  donemlerde  kolonilerinin  yaninda
bulunma  zorunluluklari  ancilarin  uzun  sire

ailelerinden uzak kalmasini gerektirmektedir. Bu ise
soruna sosyal bir boyut kazandirmaktadir.

SONUC

Yore icerisinde gezgin aricilik yapan bazi aricilarin
sosyo-ekonomik nitelikleri ve koloni hareketleri
degerlendirilen arastirmada, kislatma sorunlarina yerel
¢6zUm Onerileri gelistirmek amaclanmistir. Calisma
sonucunda aricilarin yakin mesafelerdeki mikroklima
alanlarini  degerlendirmelerinin - mimkin oldugu
ortaya cikmistir. Bu sayede bir yandan bal arilarinin
kislatilmasinda karsilasilan sorunlar azaltilabilecek bir
yandan da ariclarin  sosyal yasantilarina katki
saglanacaktir. Bu asamada yerel kiglatma alanlarinin
tespit edilerek kullanim olanaklarini ortaya koyacak
yeni calisiimalara agirlik verilmesi yararl olacaktir.
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0z
Amag: izmir'in Bornova ilgesinin kentsel kesiminde yasayan hane halklarinin siit tiiketimine ydnelik laktoz
duyarliigini analiz etmektir.

Materyal: Arastirmada oransal 6rnek hacmi formiiliinden yararlanarak Bornova ilce merkezinde yasayan 271
hane halki Uyesinden anket yontemiyle veriler derlenmistir. Toplanan verilerin analizinde, oncelikle hane
halklarinin demografik ve sosyo-ekonomik 6zellikleri incelenmis, daha sonra siit tiiketimine yonelik laktoz
duyarliigi ve ortaya cikan sikayetler belirlenmistir. Bu asamada cinsiyet, yas, kilo yapisi, egitim diizeyi ve
medeni durum agisindan gruplar olusturulmus ve karsilastirmalar yapilmigtir.

Bulgular: Ankete katilanlarin % 6.64' hig siit tiiketmezken, her giin sit tiiketenlerin orani % 25.09 dur. En
yiiksek orani % 40.59 ile haftada birkac kez tiiketenler olusturmustur. Hane halki Gyelerinden diizenli siit
tiketenlerin % 63.12'si erkekler, % 36.88'i kadinlar, cok nadir tiiketen ve hig st tiketmeyenlerin % 38.46'si
erkekler, % 61.54'inG kadinlar olusturmustur. Yas grubu agisindan tiiketim durumu incelendiginde, diizenli
stit tiiketenler icinde 17-56 yas araliginda olanlarin orani toplam % 75'i gecerken, ok nadir tiiketen ya da hi¢
tiiketmeyenlerde bu oran % 74'den biraz fazladir. Sit tiketiminin egitim dizeyine gére degisimine
bakildiginda, lise ve yiksekogretimde olanlarin orani toplam % 74.4, cok nadir tiketen ya da hic
tiiketmeyenlerde % 78.85 olarak bulunmustur. Arastirmada, ok nadir tiiketme veya hic siit tiiketmeme
nedenleri icinde % 28 ile alerjik rahatsizlik, % 23.08 ile tat ve mide-bagirsak rahatsizliklar gelmektedir. Sttle
ilgili k6l ani ise % 1.92 ile en diisiik neden olmustur.

Sonug: Tiirkiye'de laktoz intoleransi sorununa yonelik fermente st rlinleri ve bu driinlerde kullanilan asi
kilttrleri, laktozsuz stt drlnleri, toz veya tablet seklindeki laktaz enziminin retimine yonelik bilimsel ve
teknolojik calismalar yapilmalidir. Siit tiiketimini etkileyen etmenler ve koruyucu 6nlemler hakkinda ebeveyn
ve Ogretmenler bilgilendirilmelidir. Ozellikle siitd sevmeyen cocuklarin ebeveynlerine biyiik gorev
duismektedir. Cocuklarinin siitii neden sevmediklerini arastinp, siit tketimlerini artirmaya yonelik yontemler
gelistirmeleri gerekir. Tiirkiye'de arastirmalarla bélgelere gére laktoz intolerans haritasinin ortaya konmasi
gerekmektedir. Bu durum gida endistrisinin laktozsuz irlin gelistirme motivasyonunu arttirabilecegi gibi,
bélgesel olarak yapilan iretimlerde farklilasmaya gidilmesine de imkan taniyacaktir.

ABSTRACT

Objective: To analyze the lactose sensitivity towards milk consumption of households living in the urban part
of Bornova district of lzmir.

Material and Methods: In the research, data were collected from 271 household members living in Bornova
district center by using the proportional sample size formula. In the analysis of the collected data, first of all
the demographic and socio-economic characteristics of the households were revealed, then the lactose
sensitivity towards milk consumption and the complaints that emerged were revealed. At this stage, groups
were formed in terms of gender, age, weight structure, education level and marital status and comparisons
were made.

Results: While 6.64 % of the participants do not consume milk at all, the rate of those who consume milk
every day is 25.09 %. Those who consumed it several times a week had the highest rate with 40.59 %. While
63.12 % of household members who regularly consume milk are men, 36.88 % are women, 38.46 % of those
who rarely and never consume milk are men and 61.54 % are women. When the consumption status is
examined in terms of age group, the rate of those who consume milk regularly is 75 % in total, while the rate
of those who consume very rarely or not at all is a little more than 74 %. Considering the change in milk
consumption according to education level, the rate of those in high school and higher education is 74.42 %,
while this value is found to be 78.85 % for those who do not consume very rarely or not. In the study, the
reasons for consuming milk very rarely or not at all are allergic disorders with 28 %, taste and gastrointestinal
disorders with 23.08 %. Bad memory about milk was the lowest cause with 1.92 %.

Conclusion: In Turkey, scientific and technological studies should be carried out for the production of
fermented milk products and vaccine cultures used in these products, lactose-free milk products, and lactase
enzyme in powder or tablet form for the problem of lactose intolerance. Parents and teachers should be
informed about the factors affecting milk consumption and protective measures. Especially the parents of
children who do not like milk have a great responsibility. They should investigate why their children do not
like milk and develop methods to increase their milk consumption. According to the research of lactose
intolerance in Turkey it is required to reveal the map. This situation may increase the motivation of the food
industry to develop lactose-free products, as well as allow differentiation in regional production.
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GiRIS

Laktoz ciftlik hayvanlari da dahil olmak tzere
neredeyse tim  memelilerin  (denizaslani  ve
denizaygiri-mors hari¢) sltiinde bulunan temel
karbonhidrattir (Demirgiil ve Demirgiil, 2019). insan
sttiinde yaklasik 7.2 g/100 mL laktoz bulunurken;
insan beslenmesinde 6nemli bir yer tutan inek
sutunlin  yaklagtk 4.7 g/100 mL'si laktozdan
olusmaktadir (Lomer ve ark., 2008). Laktoz, yasamin ilk
yilinda, bebeklerin ihtiya¢ duydugu toplam enerjinin
neredeyse vyarisini karsilayan en oOnemli enerji
kaynagidir (Silanikove ve ark., 2015). Laktoz ayrica,
kalsiyum, fosfat, manganez ve magnezyum gibi
onemli minerallerin emilimini kolaylastirmaktadir.
Laktaz ise ince bagirsakta laktozun galaktoz ve glikoza
parcalanmasindan sorumlu olan bir enzimdir (Madry
ve ark., 2010). Bebeklerde, laktaz enzimi aktivitesinin
normale gore diisiik diizeyde olmasi, laktaz eksikligi
olarak tanimlanirken, laktozun yetersiz
emilimi/viicuda alinmasi(malabsorbsiyonu) ise
bagirsakta Onemli miktarda laktoz emilememe
durumudur (Demircioglu ve Kaner, 2014). Laktozun
yeterince viicuda alinamadiginda, sindirim sisteminde
bazi istenmeyen durumlarin olusmasina neden olur ki
buna da laktoz intoleransi adi verilir (Shaukat ve ark.,
2010).

Laktoz intoleransi, sut ve st Grlnlerinin
tiketilmesinden sonra kolondaki sindirilmemis laktoz
nedeniyle meydana gelen sindirim bozuklugunu
tanimlamak icin kullanilan bir terimdir (Gaskin ve llich,
2009). Organizmada yeterli miktarda laktaz enzimi
sentezlenemedigi zaman, laktoz badirsaklarda
parcalanamaz ve emilemez. Bu durum sindirim
bozukluklarina, ishale, kramplara ve gaz olugsmasina
neden olur (Campbell ve ark, 2005). Laktoz
maldigesyonuna neden olan laktaz eksikliginin farkli
sebepleri bulunmaktadir. ‘Konjenital laktaz eksikligi’,
nadir gorilen dodustan gelen bir metabolizma hatasi
olup, laktaz enzimi dogumda bulunmadiginda veya
aktivitesi ciddi oranda azaldiginda ortaya cikar ve
yasam boyunca bu sekilde devam eder (Yigit, 2010).
Konjenital laktaz eksikligine laktaz geninin (LCT geni)
kendisinde gerceklesen mutasyonlarin neden oldugu
belirtilmistir. Konjenital laktaz eksikligi 6zellikle
Finlandiya'da nispeten cok gorilmektedir (Campbell
ve ark, 2010). Laktaz enziminin yoklugunda sut
tiketimi, gaz sancisy, siskinlik, gurultu, mide kramplari,
ishal ve bulanti gibi rahatsiz edici belirtilere neden
olmaktadir (Demirgiil ve Sagdig, 2018). Bu semptomlar
sut tiiketiminin ardindan genellikle 30 dakika ile 2 saat
veya daha uzun sirelerde agiga gitkmaktadir (Solomon
ve ark. 2002; Robles ve ark., 2020). Bununla birlikte

laktoz  malabsorpsiyonu, bireyin  bazi  hastalik
belirtilerine sahip olacagini gostermemektedir. Laktoz
intoleransi, diinyada yaygin bir durum olup bu
duruma iliskin hastalari iyilestirmek amaciyla siit ve siit
Urlnlerinin tuketiminde farkindalik olusturulmaya da
calisiimaktadir (Cappello ve Marzio, 2005; Matthews ve
ark., 2005).

Diinya nufusunun yaklasik 2/3'si ile 3/4'G arasinda
degisen oranlarda laktoz intoleransi gorilmektedir
(WHO, 2005; Yeo, 2017). Kuzey Amerika'da
yetiskinlerin yaklasik % 25'i laktoz intoleransina
sahipken Gliney Amerika, Asya ve Afrika'da bu oran %
50'nin Uzerindedir ve bazi Asya Ulkelerinde ise
yetiskinlerin neredeyse % 100'U laktoz intoleransina
sahiptir (Lukito ve ark. 2015). Kuzey Avrupa, Kuzey
Amerika ve Avustralya’da yasayan insanlarda daha
disuk laktoz intoleransi saptanmistir (Leonardi ve ark.,
2011). ABD'de laktoz intoleransinin yayginhgi icin
yapilan calismada beyazlar icin yaklasik % 15,
Meksikali Amerikalilar i¢cin % 50-80 ve Afrikali
Amerikalilar icin % 60-80 duzeylerine prevalansa
ulasabilmektedir (USDA, 2016). Cinsiyetin laktoz
intoleransinin prevalansi lzerinde herhangi bir etkisi
yok denecek kadar azdir. Avrupa’da ergin insanlarda
laktaz yetersizliginin frekansi % 4-56 arasinda
degismektedir. Kuzeybati  Avrupalilar,  &zellikle
isvecliler ve Danimarkalilar, laktaz kaliciiginin en
yiksek prevalansini veya % 80-95 laktaz kaliciligi ile
laktozu sindirme yetenedini gostermektedir (EFSA,
2010; Drewnowski ve ark. 2020). Kalicilik, pastoral
yasam tarzlarinin daha yaygin oldugu bazi gocebe
Afro-Arap  ¢6l  bolgelerinde de daha sk
rastlanilmaktadir (Fox, 2009). Laktaz intoleransinin
yayginlidi, Hindistan'da % 20-40, Meksika'da yaklasik
% 30 ve Afrika'da yaklasik % 30 iken, en disuk
prevalansi Asya popilasyonlarinda % 10'dan az
gOzlenmistir (Mattar ve ark., 2010, 2012; Fung ve ark.,
2020).

Turkiye'de beslenme durumuna baktigimizda hem
gelismekte olan, hem de gelismis Ulkelerin sorunlarini
birlikte iceren bir durum séz konusudur. Turkiye'de
kisilerin beslenme durumlan yasadiklari bélgelere,
mevsimlere, sosyo-ekonomik diizeye ve kentsel kirsal
yerlesim  yerlerine  gore  onemli  farkhhklar
gostermektedir (Biyikli, 2011; Demircioglu ve Kaner,
2014; Kose ve Olmez, 2016). Bu durum beslenme
sorunlarinin niteligi ve gorilme sikhgr Gzerinde etkili

olmaktadir. Ayrica beslenme konusundaki eksik
bilgiler, hatali besin secimi ile besinleri yanhs
hazirlama, pisirme ve saklama yontemlerinin

uygulanmasina neden olmaktadir. Turkiye'de laktoz
intoleransi prevalansi % 70-80 olarak belirlenmistir
(Demirgilil ve Sagdig, 2018; Demirglil ve Demirgdil,
2019).
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Bu makalede; ankete katilan tlUketicilerin st
tiketimine  yonelik laktoz  duyarlihginin  baz
demografik o6zelliklere gore degisimi ile laktoz
duyarliigini etkileyen bazi cevre faktorleri incelenmis
ve konuya iliskin 6neriler verilmistir.

MATERYAL ve YONTEM

Materyal

Bu arastirmanin ana materyalini, izmir'in Bornova
ilcesinde hane halklaryla ylz ylze yapilan anket
calismalarindan elde edilen veriler olusturmaktadir.
Ayrica konuyla ilgili olarak daha ©nce vyapilan
arastirmalarin sonuglarindan da yararlaniimistir.

Yontem

TUIK, 2018 yili Adrese Dayali Niifus Kayit Sistemi
sonuclarina goére izmir'in Bornova ilcesinde toplam
nifus 445.232 kisi, toplam hane sayisi ise 134.404
olarak bildirilmektedir (TUIK, 2019). Bu arastirmanin
ana kitlesini ilcedeki toplam hane sayisi olusturmakta
ve 6rnekleme yontemiyle bir kismi ile goriisiilmesinin
uygun olacagina karar verilmistir. Bu amacla asagidaki
oransal 6rnek hacmi formilinden yararlaniimistir
(Newbold, 1995).

. Np(— p)
(N —Do?ex + pd— p)

Formilde;

n = Ornek hacmi

N = Toplam hane sayisi

p = Sut tiketen hanelerin orani (Maksimum 6rnek
hacmi igin 0.5 alinmistir)

0°px = Oranin varyansidir.

Arastirmada % 90 giiven aralidi ile % 5 hata payi
esas alinarak hesaplama yapilmis ve kapsama alinacak
hane halki sayisi 271 olarak saptanmistir. Gorustlecek
hane halklarinin belirlenmesinde 6ncelikle mahalle ve
sokak sayilar dikkate alinmistir (Arslan ve ark., 2017;
Ozcingirak ve Engindeniz, 2019). Bornova'da 44
mahalle bulunmaktadir. Arastirmada her mahallenin
¢ sokaginda beser anket yapilmasi planlanmistir. Bu
yaklasimla 18 mahalle rassal olarak belirlenmistir.

Arastirma anketleri 2020 yilinin  Ocak-Subat
aylarinda yapilmistir. Derlenen verilerin analizinde,
oncelikle hane halklarinin demografik ve sosyo-
ekonomik 6zellikleri ortaya konulmus, daha sonra siit
tiketimine yonelik laktoz duyarlihgi ve bunu etkileyen
faktorler analiz edilmistir. Galismada, tiketicilerin
kullandiklar ya da ifade ettikleri sit, inek sttiddr.
Koyun, kegi ve diger hayvan turlerinin sitlerine ait bir
veri bu amagla kullanilmamistir.

Arastirmada basit aritmetik ortalama ve yiizde
hesaplamalarindan yararlanilmistir. Stt tiiketiminden
sonra ortaya cikan sikayetler agisindan cinsiyet, yas,
kilo yapisi, egitim dizeyi ve medeni durum gruplari
arasinda farklilik olup olmadigini ortaya koymak
amaciyla Khi-kare testi uygulanmistir. Arastirmada
elde edilen sonuclar cizelgeler halinde diizenlenerek
yorumlanmistir.

ARASTIRMA BULGULARI

Calismada, sut tiketim durumu ve buna iliskin
sikik durumu Cizelge 1'de verilmistir. Ankete
katilanlarin %6.64'U hig sit tiketmezken, her giin sit
tuketenlerin orani %25.09 dur. En ylksek orani %40.59
ile haftada birka¢ kez tiiketenler olusturmustur. Cok
nadir tiiketenlerin oraniise %12.55 dir.

Cizelge 1. Siit tiketme durumu ve sikhgi
Table 1. Milk consumption and frequency

Tlketim durumu ve sikligi Sayl %
Hergiin tuketiyor 68 25.09
Haftada birkag giin tiiketiyor 110 40.59
Ayda birkacg giin tiiketiyor 41 15.13
Cok nadir tuketiyor 34 12.55
Hic tiiketmiyor 18 6.64
Toplam 271 100.00

Hane halklarinin demografik ve sosyo-ekonomik
ozelliklerine yonelik bilgiler Cizelge 2'de verilmistir.
Gorlstlen hane halki Uyelerinden dulzenli  sit
tuketenlerin % 63.12'si erkekler, % 36.88'i ise kadinlar,
¢ok nadir st tiketen ve hig sit tiketmeyenlerin %

38.46'sini  erkekler, % 61.54'Unl ise kadinlar
olusturmustur
Yas grubu agisindan  tiketim  durumu

incelendiginde diizenli sut tuketenler icinde 17-56 yas
araliginda olanlarin orani toplam % 75'i gecerken, ¢cok
nadir sut tiiketen ya da hig tiiketmeyenlerde bu oran
% 74'den biraz fazladir. St tiketiminin egitim
diizeyine gore degisimine bakildiginda lise ve
yuksekogretimde olanlarin orani toplam % 74.42 iken,
bu deger c¢ok nadir sit tiketen ya da hig
tiketmeyenlerde % 78.85 olarak bulunmustur.

Calismada, siit tiketme ve tilketmeme nedenlerine
ait bilgiler Cizelge 3'de verilmistir. Calismada dizenli
stt tiketme nedenleri arasinda ilk siray1 % 48.40 ile
besleyici olmasi alirken, bunu %20 ile lezzetli olmasi
izlemektedir. Bunu aliskanhklar (% 14.61) ve saglikh
olmasi (% 8.22) izlemektedir. Arastirmada, ¢cok nadir
st tiiketme ve ya hig siit tliketmeme nedenleri icinde
% 28 ile alerjik rahatsizlik, % 23.08 ile tat ve mide-
bagirsak rahatsizliklarn gelmektedir. Sutle ilgili kot ani
ise % 1.92 ile en dislik neden olmustur.
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Cizelge 2. Siit tiketme durumuna goére demografik ve sosyo-ekonomik 6zellikler
Table 2. Demographic and socio-economic characteristics according to milk consumption

Ozellikler Diizenli sut tiiketenler Cok nadir siit tiketenler ve hig Toplam
(219) sut tiketmeyenler (52) (271)
Sayl % Sayi % Say!i %
Cinsiyet Erkek 160 63.12 20 38.46 180 66.42
Kadin 59 36.88 32 61.54 91 33.58
17-36 68 31.05 12 23.08 80 29.52
Yas 37-56 98 44.75 27 51.92 125 46.13
57 ve Uzeri 53 24.20 13 25.00 66 24.35
40-59 85 38.81 13 25.00 98 36.16
Kilo (kg) 60-79 76 34.70 29 55.78 105 38.75
80 ve Uzeri 58 46.49 10 19.22 68 25.09
ilkégretim 56 25.58 1 21.15 67 24.72
Egitim dizeyi Lise 106 48.40 24 46.15 130 47.97
Ylksekogrenim 57 26.02 17 32.70 74 27.31
Medeni durumu Evli 163 74.43 29 55.77 192 70.85
Bekar 56 25.57 23 44.23 79 29.15
Calisma durumu Calistyor 121 55.25 34 65.38 155 57.20
Calismiyor 98 44.75 18 34.62 116 42.80
Kamu 95 43.38 15 28.85 110 40.59
Calisma alani Ozel 94 4292 28 53.85 122 45,02
Kendi isi 30 13.70 9 17.30 39 14.39
Konut 6zellikleri Kendisine ait 136 62.10 38 73.08 174 64.21
Kiraci 76 34.70 12 23.08 88 32.47
Diger 7 3.20 2 3.84 9 3.32
Hanedeki birey 1-4 147 67.12 42 80.77 189 69.74
sayisl >4 72 32.88 10 19.21 82 30.26
Hane aylik geliri 4000 ve alti 84 38.36 18 34.62 102 37.64
(TL) 4001-6000 102 46.58 26 50.00 128 47.23
6001 ve Ustii 33 15.06 8 15.38 41 15.13
Cizelge 3. Siit tiketme ve tiketmeme nedenleri
Table 3. The reasons for consuming and not consuming milk
Dizenli sut tiiketme Sayl % Cok nadir sut tiiketme veya Sayi %
nedenleri hig sut tiiketmeme nedenleri
Besleyici olmasi 106 48.40 | Kokusu 11 21.15
Ahgkanlk 32 14.61 | Tadi 12 23.08
Saghga yararl olmasi 18 8.22 | Alerjik rahatsizlik 15 28.85
Lezzetli olmasi 44 20.09 | Mide ve bagirsak rahatsizliklari 12 23.08
Diger fertlerin zorlamasi 11 5.02 | Satleilgili kéta ani 1 1.92
Diger 8 3.66 | Diger 1 1.92
Toplam 219 100.00 | Toplam 52 100.00

Cok nadir sit tiketen ve hi¢ sit tiuketmeyen
tiketicilere sit tiketiminden sonra sikayetleri olup
olmadigi ve hangi tip sikayetleri oldugu soruldugunda
farkl yanitlar alinmistir. Tlketiciler cogunlukla birden
fazla sikayet belirtse de en fazla karsilasilan sikayet
kusma (% 38.46) olmustur. Bunu karin adrsi, gaz
cikarma, mide eksimesi ve midede siskinlik
izlemektedir (Cizelge 4).

Calismada cinsiyete gore st Griinleri tiiketiminden
sonra tiiketicilerde goriilen bazi sikayetlere ait frekans
dagihslan Cizelge 5'de verilmistir. Arastirmaya gore siit
tiketiminden sonra gorulen baz sikayetler lzerinde
cinsiyetin etkisi istatistiki acidan 6nemli degildir
(x%0.066, p>0.05).

Cizelge 4. St tiketiminden sonra gériilen bazi sikayetler
Table 4. Some complaints after milk consumption

Sikayetler Sayr* %

Karin agrisi 10 19.23
ishal 7 13.46
Gaz ¢ikarma 10 19.23
Mide eksimesi 10 19.23
Midede siskinlik 10 19.23
Midede kramp 3 577
Kusma 20 38.46

*Birden fazla yanit alinmistir.

Kadin tiketicilerde kusma, % 40.62 ile en cok
gorilen sikayettir. Bunu karin agrisi ve mide eksimesi
(% 21.87) izlemektedir. Midede siskinlik %18.75 ile en
onemli Gglincl sikayet nedeni olmustur. En az goérilen
sikayet konusu % 6.25 ile midede kramptir. Erkek
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tiketicilerde ise kusma (% 35) ilk sirayr alan belirti
olmustur. Bunu %30 ile gaz izlemektedir. Midede
kramp (% 5) en az goriilen sikayettir.

Cizelge 5. Cinsiyete gore sit tlketiminden sonra gorilen bazi
sikayetler

Table 5. Some complaints after milk consumption by gender

Sikayetler Cinsiyet gruplari
Kadin (32) Erkek (20)
Sayr* % Sayr* %

Karin agrisi 7 21.87 3 15.00
ishal 3 9.37 4 20.00
Gaz gikarma 4 12.50 6 30.00
Mide eksimesi 7 21.87 3 15.00
Midede siskinlik 6 18.75 4 20.00
Midede kramp 2 6.25 1 5.00
Kusma 13 40.62 7 35.00

*Birden fazla yanit alinmistir.

Arastirmada yas gruplarina gore sit tiiketiminden
sonra gorllen bazi sikayetlere ait frekans dagihsi
Cizelge 6'da verilmistir. Yas gruplar arasinda siit
tikettikten sonra gorilen sikayetler bakimindan
istatistiki acidan 6nemli bir fark bulunmamistir
(x%:0.266, p>0.05). Calismada, 17-36 yas grubunda
bulunan tuketicilerde en 6nemli sikayeti, kusma (%
41.67) olustururken, en disiik orani % 8.33 ile karin

agnist ve mide krampi olusturmustur. 37-56 yas
grubunda ise en yliksek oran % 33.33 ile kusmada, en
distuk deger ise % 3.70 ile midede kramp seklinde
belirlenmistir. 57 yas ve (zeri grupta en fazla sikayet
kusma (% 46.15) olarak gozlenirken, en az ifade edilen
sikayet konusu ise % 7.69 ile midede kramp olmustur.

Arastirmada, tuketicilerde canh  agirlik
gruplarinda sit Urtnleri tiketiminden sonra ortaya
cikan baz sikayetlere ait frekans dagihslan Cizelge
7'de verilmistir. Canli  agirlik gruplan arasinda
incelenen sikayetler bakimindan istatistiki acidan bir
fark bulunmamistir (x> 0.380, p>0.05). 40-59 kg
grubunda bulunan tiketicilerde en ¢ok kusma (%
53.85) olayi s6z konusu iken, en az sikayet konusunu
%7.69 midede kramp olusturmustur. 60-79 kg
grubunda bulunan tiketicilerde, durum 30-49
grubuna benzerlik gostermektedir. Tiketim sonrasi
gorilen sikayetler arasinda ilk siralari sirasiyla; kusma
(% 27.59), gaz cikarma (% 20.69) ve midede eksime (%
20.69) almistir. 80 kg ve daha Ust canh agirliga sahip
tiketicilerde de kusma (%50) sikayetinin yani sira,
karin agnsi (% 40.00) gorilen diger onemli sikayeti
olusturmustur.

Cizelge 6. Yas gruplarina gore st tiiketiminden sonra goriilen bazi sikayetler

Table 6. Some complaints after milk consumption according to age groups

Yas gruplari
Sikayetler 17-36 (12) 37-56 (27) 57 ve Uzeri (13)
Sayr* % Sayr* % Sayr* %

Karin agrisi 1 8.33 6 22.22 3 23.08
ishal 3 25.00 3 11.11 1 7.69
Gaz ¢ikarma 2 16.67 4 14.81 5 38.46
Mide eksimesi 3 25.00 4 14.81 3 23.08
Midede siskinlik 3 25.00 5 18.52 2 15.38
Midede kramp 1 833 1 3.70 1 7.69
Kusma 5 41.67 9 3333 6 46.15

*Birden fazla yanit alinmistir.

Cizelge 7. Canli agirlik gruplarina gore st tiiketiminden sonra goriilen bazi sikayetler
Table 7. Some complaints after milk consumption according to body weight groups

Canliagirlik gruplan
Sikayetler 40-59 kg (13) 60-79 kg (29) 80 kg ve Uzeri (10)
Sayr* % Sayr* % Sayr* %

Karin agrisi 2 15.38 4 13.79 4 40.00
ishal 2 15.38 4 13.79 1 10.00
Gaz ¢ikarma 3 23.08 6 20.69 2 20.00
Mide eksimesi 2 15.38 6 20.69 2 20.00
Midede sigkinlik 4 30.77 5 17.24 1 10.00
Midede kramp 1 7.69 1 3.45 1 10.00
Kusma 7 53.85 8 27.59 5 50.00

*Birden fazla yanit alinmustir.
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Calismada, egitim diizeyine gore siit tiketiminden
sonra gorilen baz sikayetlere ait frekans dagilslari
Cizelge 8'de verilmistir. Egitim dlizeyine gore st
tiketiminden sonra tuketicilerde gorilen baz
sikdyetler arasindaki fark istatistiki olarak 6nemsizdir
(x%0.855, p>0.05). Calismada, ilkégretim mezunu olan
tiketicilerde kusma %54.54 ve karin agrisi % 36.36 ile
en yuksek, midede kramp, % 9.09 ile en dusik sikayet

konusu olmustur. Lise mezunu grupta da ilkdgretim
mezunu olanlarinkine benzer bir durum sé6z konusu
olup kusma % 33.33 ile ilk siray1 almistir. Bunu sirasiyla;
% 16.67 ile gaz c¢ikarma, mide eksimesi ve siskinlik
izlemistir. Yiksekdgretim mezunu olan tiiketicilerde
kusma % 35.29 ile ilk siray1 alirken, bunu sirasiyla; %
29.41 ile gaz cikarma ile % 23.53 ile midede siskinlik
gerceklesmistir.

Cizelge 8. Egitim dlizeyine gore siit tiketiminden sonra goriilen bazi sikayetler
Table 8. Some complaints after milk consumption according to education level

Egitim duizeyi gruplar

Sikayetler ilkégretim (11) Lise (24) Ylksekogretim (17)

Sayr* % Sayr* % Sayr* %
Karin agrisi 4 36.36 3 12.50 3 17.65
ishal 3 27.27 3 12.50 1 5.88
Gaz ¢ikarma 2 18.18 4 16.67 5 29.41
Mide eksimesi 3 27.27 4 16.67 3 17.65
Midede siskinlik 2 18.18 4 16.67 4 23.53
Midede kramp 1 9.09 1 417 1 5.88
Kusma 6 54.54 8 3333 6 35.29

*Birden fazla yanit alinmustir.

Medeni duruma gore siit tiketildikten sonra
gorilen bazi sikayetlere ait frekans dagilislarn Cizelge
9'da  verilmistir. Medeni duruma gore st
tiketiminden sonra goérilen bazi sikdyetler arasindaki
fark istatistiki olarak anlamli degildir (x%0.114, p>0.05).
Evli olan tuketicilerde goriilen en Onemli sikayet
kusma (% 37.93) iken en duslk 6zellik mide krampi (%
6.90) olmustur. Bekarlarda ise kusma % 39.13 ile en
yiksek degerlere sahip olurken, yine midede kramp
(% 4.35) en az sikayet konusunu olusturmustur.

Cizelge 9. Medeni duruma gore sit tiuketiminden sonra gorilen
bazi sikayetler

Table 9. Some complaints after milk consumption according to marital
status

Sikayetler Medeni durum gruplari
Evli (29) Bekar (23)
Sayr* % Sayr* %

Karin agrisi 5 17.24 5 21.74
ishal 3 10.34 4 17.39
Gaz ¢ikarma 6 20.69 5 21.74
Mide eksimesi 5 17.24 5 21.74
Midede siskinlik 6 20.69 4 17.39
Midede kramp 2 6.90 1 435
Kusma 11 37.93 9 39.13

*Birden fazla yanit alinmustir.

TARTISMA ve SONUG

Galismada, st tiketiminden kaynaklanan laktoz
intoleransinin tiketiciler Uzerindeki etkileri
incelendiginde, ankete verilen yanitlarda olumlu
sonuclar da alinmistir. Ornegin, kendilerini daha
enerjik hissettikleri, bas agrilarinda azalma oldugu,

hatta bas agrisi yasamamalari, uyku kalitelerindeki
artislar, mevcut kilolarinda azalma, yemek sonralari
uyku isteklerindeki azalmalarda olumlu etkilerinin
oldugu belirlenmistir. Ancak kadin ve erkeklerde
yemek sonrasi gaz sikdyetlerinin  azalmamasi
yonindeki yanitlarin yiksek ciktigi gortlmistir.
Ozellikle yas ve cinsiyete bagh olarak gérilen gaz
sikayetlerinde farkli fizyolojik etkilerin olabilecegi de
dikkate alinmalidir.

Halen tartismali bir konu olmasina ragmen,
literatlirde bazi tiiketicilerin diizenli laktoz tiiketimi ile
laktoza toleranslarini arttirabildiklerine ve dolayisiyla
laktoz intolerans semptomlarinin ve nefes hidrojen
miktarlarinin azaldigina dair veriler bulunmaktadir.
Szilagyi (2015), su anki verilerin (Hertzler ve Savaiano,
1996) uzun sire (en az 3-4 hafta) laktoz iceren st

Grtnleri tuketilmesinin, laktoz intolerans
semptomlarini azalttigini  gosterdigini  bildirmistir.
Semptomlardaki iyilesmenin sebebi tam olarak

aydinlatilamamis olsa da bunu aciklayabilmek icin
farkli hipotezler ileri stirilmistir. Kolonik mikrobiyota
ve kolonik fonksiyonlarda (motilite, transit veya pH)
meydana gelen adaptasyonlar; daha az bakteriyel
hidrojen uretimi; strekli laktoz tlketimi ile bireylerin
semptom algisinin azalmasi ve plasebo etkiler, bu
gozlemleri  aciklayabilmek icin  6ne  surilen
hipotezlerden bazilaridir (De Vrese ve ark., 2001).

Turkiye'de  laktoz  intolerans  prevalansini
belirlemeye yonelik az sayida ¢alisma bulunmaktadir.
Bu calismalardan birinde (Madry ve ark, 2010),
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Tuarkiye'deki yetiskinlerde hipolaktazya prevalansinin
%70 oldugu bildirilmektedir. Ancak giincel teshis
yontemlerinin uygulandig genis kapsamli
calismalarla, bolgelere gore Tiirkiye laktoz intolerans
haritasinin ortaya konmasi gerekmektedir. Bu durum
gida endustrisinin  laktozsuz ~ Griin  gelistirme
motivasyonunu arttirabilecegi gibi bolgesel olarak
yapilan Uretimlerde farkhlasmaya gidilmesine de
imkan taniyacaktir.

Sut tukettikten sonra sikayeti oldugunu soyleyen
tiketicilerin hissettikleri belirtiler incelendiginde; bu
besinlerin tiiketiminden sonra kusma veya gaz
olustugu saptanmistir. Siskinlik ve kramp ise diger
onemli sikayetlerdir. Benzer sonuglar, Bus ve
Woesley’'in (2003), Avustralya’da yaptiklan calismada
da belirlenmistir. Calismada tiketicilerin  6zellikle
disitk yag icerigine sahip olan sitleri tercih ettiklerini
tespit  etmislerdir.  Tiketicilerin ~ bunu tercih
etmelerindeki en 6nemli etkenin saglik oldugu ifade
edilmistir. Bunlarin baginda da kemik saghgimni
korumak ilk sirada yer alirken, bunu agirlik kontroli ve
hastaliklardan korunma izlemistir. Simsek ve ark.
(2005) tarafindan istanbul'da yapilan bir arastirmada
tiketicilerin % 67’sinin dizenli sit icme aliskanlig
olmadigi belirlenmis, tiiketicilere neden i¢cmedikleri
soruldugunda ise % 14’4 rahatsizlik verdigini
belirtmistir. Ozyiirek ve ark. (2019) (niversite
ogrencileri (izerine yaptiklart bir arastirmada, kiz
ogrencilerin % 38'inin, erkek 6grencilerin ise %60InIN
stt icme aliskanhigina sahip olmadiklarini saptamistir.
Tutumlu (2011), ilkogretim 6grencilerinde siit ve st
Urtnleri tiketim aliskanhidi ve laktoz intoleransi
prevelansini belirlemek amaciyla yiruttigi ¢alismada;
laktoz intoleransi belirtisi yasayan ogrencilere belirti
yasadiklarinda  uyguladiklari  tedavi  yontemi
sorulmustur. Ogrencilerin % 39.5'i laktoz intoleransi
ortaya ciktiginda herhangi bir tedavi
uygulamadiklarini belirtmislerdir. Doktor tavsiyesine
uyarak hareket eden o6grenciler % 19.6 oraninda
gorilirken, 6grencilerin % 10.2'si belirti oldugunda
sut icmeyi kesmekte, % 7.9'u tedbir olarak hicbir siit
arininu tiketmemekte, % 3.8'i laktaz iceren Urlinler

tiketmekte, % 10.5'i sut yerine fermente Uriin
tiketmekte, % 8.5'i ise laktoz iceren besinleri
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tiketmemektedir. Simsek ve Acgkgdéz (2011),
Universite 6grencilerinde sit tiiketim aliskanhklarini
belirlemek amaciyla yaptiklari calismada ise, icme
sttlinin tuketim seklini 6grenmek amaciyla sorulan
soruya verilen yanitlara gore; ankete katilanlarin %
25.2'sinin sekerli, % 11.6'sinin kakaolu, % 5.4'Gnin
kahveli olmasi durumunda sut tiketmeyi tercih
ettikleri belirlenmistir.

Sonuc olarak, laktoz intoleransi goriilen insanlarda,
st ve sut Urlnleri tuketiminin engellenmemesi
gerekmektedir. Uzman doktor kontroliinde uygun
miktarlarda laktoz tiiketimi tolere edilebilir. Tirkiye'de
laktoz intoleransi sorununa yonelik fermente siit
drtinleri ve bu durinlerde kullanilan asi kilturleri,
laktozsuz sut Grlnleri, toz veya tablet seklindeki laktaz
enziminin Uretimine yonelik bilimsel ve teknolojik
calismalar yapilmalidir. St tlketimini  etkileyen
etmenler ve koruyucu 6nlemler hakkinda ebeveyn ve
dgretmenler  bilgilendirilmelidir.  Ozellikle  siiti
sevmeyen c¢ocuklarin ebeveynlerine buyik gorev
diismektedir. Cocuklarinin siitii neden sevmediklerini
arastirip, st tuketimlerini artirmaya yonelik yontemler
gelistirmeleri gerekir. Blylme ve gelisme donemi
basta olmak Uizere yasamimizin her déneminde
sagligimizin sirdirilmesinde buyuk roll olan situn
beslenmemizdeki  6nemini  topluma  asilama
konusunda beslenme uzmanlarina da 6nemli goérev
dismektedir.  Ozellikle ilkdgretim cagi  dogru
beslenme aliskanliklarinin  kazanilmasinda  kritik
6neme sahiptir. Okullarda beslenme uzmanlarinin
belirli araliklarla beslenme egitimleri vermeleri
saglanmahldir.  Turkiye'de laktoz intoleransinin
bolgesel bazda belirlenmesi ve gerekiyorsa bunun bir
haritasinin ortaya konmasi gerekmektedir. Belirtilen
bu durum gida endustrisinin laktozsuz Griin gelistirme
motivasyonunu arttirabilecegi gibi bolgesel olarak
yapilan Uretimlerde farkhlasmaya gidilmesine de
olanak saglayacaktir. Laktoz iceren gidalarin
ambalajlarinda laktoz icerdigine dair bir uyar yer
almasina ragmen, bu uyann bazen belirgin
olmayabilmektedir. Ambalajli gidalarda toplumda sik
rastlanilan hassasiyet veya alerjenlere karsi bulunan
uyarilar daha belirgin olmalidir.
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ABSTRACT

Objective: Many molecular tools are available to analyse phylogenetic relationships
in livestock. Nowadays, Simple Sequence Repeats and Single Nucleotide
Polymorphisms are commonly used molecular techniques to determine
phylogenetic relationships in livestock breeds or types. However, alternative
molecular techniques may be preferred to conduct phylogenetic analysis in case of
limiting conditions such as budget and time. In this context, in the present study,
Simple Sequence Repeats and Polymerase Chain Reaction- Restriction Fragment
Length Polymorphism techniques were compared to reveal phylogenetic
relationship based on genetic distances.

Material and Methods: In this study, 11 different layer pure chicken lines
represented by 30 individuals for each line were genotyped based on 11 Polymerase
Chain Reaction- Restriction Fragment Length Polymorphism and 17 Simple
Sequence Repeats loci to analyse phylogenetic relationship.

Results: Both techniques showed almost similar results in terms of Unweighted Pair
Group Method with Arithmetic Mean dendrogram created based on genetic
distances. White and brown chicken lines were separated by both Polymerase Chain
Reaction- Restriction Fragment Length Polymorphism and Simple Sequence Repeats
techniques in harmony with their genetic origins and breeding history.

Conclusion: It is suggested that Polymerase Chain Reaction- Restriction Fragment
Length Polymorphism technique may be preferred to analyse phylogenetic
relationship based on genetic distance, when the budget, time and laboratory
infrastructure are limited.

oz

Amag: Ciftlik hayvanlarinda filogenetik iliskinin analizi icin ¢cok sayida molekdler ara¢
bulunmaktadir. Giinimizde ciftlik hayvani irk ve tiplerinde filogenetik iliskinin
belirlenmesinde Basit Dizi Tekrarlari ve Tek Nikleotid Polimorfizmleri en yaygin
kullanilan molekuler tekniklerdir. Bununla birlikte, bltce ve zaman gibi sinirlayici
kosullarda filogenetik analiz yapabilmek icin alternatif molekiler teknikler tercih
edilebilir. Bu baglamda, mevcut calismada genetik mesafe temelli filogenetik iliskinin
ortaya cikarilmasinda Basit Dizi Tekrarlari ve Polimeraz Zincir Reaksiyonu-
Restriksiyon Parca Uzunluk Polimorfizmi teknikleri karsilastiriimistir.

Materyal ve Metot: Bu calismada filogenetik iliski analizi icin 11 farkli yumurtaci saf
hattin her birinden 30'ar birey 11 PCR-RFLP ve 17 SSR lokus temelinde
genotiplendirilmistir.

Bulgular: Genetik mesafe temelinde olusturulan UPGMA dendogrami bakimindan
her iki teknik benzer sonucglar gdstermistir. Hem Polimeraz Zincir Reaksiyonu-
Restriksiyon Parca Uzunluk Polimorfizmi hem de Basit Dizi Tekrarlar teknigi ile beyaz
ve kahverengi yumurtaci hatlar genetik koken ve yetistirilme geg¢mislerine uygun
olarak ayrilmistir.

Sonug: Biitce, zaman ve laboratuvar alt yapisi kisith oldugunda, genetik mesafe
temelli filogenetik iliskinin incelenmesinde Polimeraz Zincir Reaksiyonu- Restriksiyon
Parca Uzunluk Polimorfizmi tekniginin kullanilabilecegi nerilmektedir.
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INTRODUCTION

Goat (Capra hircus), sheep (Ovis aries), cattle (Bos
taurus) and pig (Sus scrofa) were first domesticated
nearly 11.000 YBP in Fertile Crescent (Zeder 2008),
while multiple independent domestication centres
including Southern China, South Asia and Southeast
Asia were proposed for chicken domestication (Liu et
al. 2006; Kanginakudru et al. 2008). After livestock
species were domesticated, a long history of many
factors such as mutation, selective breeding, genetic
drift, isolation and adaptation led to the emergence of
huge diverse animal breeds (Groeneveld et al. 2010;
Hailu and Getu 2015). In worldwide, a large number of
local livestock breeds including 1.019 cattle, 576 goat,
1.155 sheep, 543 pig and 1.514 chicken breeds were
reported till today (FAO 2015). Discovering the origin
of livestock breeds has gained interest in the last
decade. Indeed many studies have been conducted to
reveal the origin of different local animal breeds
including chicken (Meydan et al. 2016), turkey
(Vergara et al. 2019), goose (Ren et al. 2016), cattle (Xia
et al. 2020), sheep (Ganbold et al. 2019), goat (Al-
Araimi et al. 2017) and pig (Touma et al. 2019). In
livestock, studies not only focus on breeds but also on
eco-types (Zhu et al. 2019) and lines (Seo et al. 2013).
Genetic diversity studies integrated with the origin of
animal breeds may facilitate sustainable use of local
livestock populations, maintenance of genetic
diversity and managing conservation programs.

In this context, phylogenetic analysis has been a
part of genetic diversity studies in order to discover
the origin of livestock species. In livestock breeds or
types, phylogenetic relationships may be revealed
based on genetic distance or differentiation by which
Unweighted Pair Group Method with Arithmetic Mean
(UPGMA) dendrogram, Neighbor Joining (NJ) tree and
Factorial Correspondence Analysis (FCA) could be
conducted. Until today many autosomal markers such
as Random Amplified Polymorphic DNA (RAPD)
(Balcioglu et al. 2010), Restriction Fragment Length
Polymorphism (RFLP) (Elmaci et al. 2008; Oner et al.
2012), Amplified Fragment Length Polymorphism
(AFLP) (Anila et al. 2010), Simple Sequence Repeats
(SSR) (Demir and Balcioglu 2019) have been applied in
order to determine genetic distance, diversity or
differentiation at a molecular level.

Nowadays, however, SSR and SNPs are commonly
used molecular techniques to determine phylogenetic
relationships in livestock breeds or types. Although
data obtaining from SNP chips or Next Generation
Sequencing (NGS) analysis are more informative
compared to other methods, their use is limited due
to requiring more budget, laboratory infrastructure

and knowledge. On the other hand, RFLP data can be
obtained at low cost compare to SSR markers in which
fluorescent  labelled primers and  capillary
electrophoresis systems are needed.

The present study aimed to determine the
phylogenetic relationship among 11 layer pure
chicken lines coming from three different genetic
origins based on data obtained from SSR and PCR-
RFLP techniques. In this context, in case of a limited
budget, the application of the PCR-RFLP technique
was assessed by comparing to the SSR technique.

MATERIAL and METHODS

Studied chicken lines and their breeding
history

Brown layer pure chicken lines were originated
from Rhode Island Red (RIRI and RIRIl) and Plymouth
Rock (BARI, BARII, COL and L-54), whereas white layer
pure chicken lines (Black, Brown, Blue, Maroon and D-
229) were derived from White Leghorn. It is known
that L-54 is a synthetic line containing approximately
15% White Leghorn blood to increase egg yield and to
decrease body weight. D-229 line was obtained from
Czechia in 2010 while the rests of all chicken lines
were imported from Canada in 1995. Since then
selection studies have been conducted by Ankara
Poultry Research Institute for many yield traits (Goger
etal.2017; Karsli et al. 2017).

Data collection

In the present study, PCR-RFLP and SSR data were
provided from three different previously completed
projects in order to construct UPGMA dendrogram in
eleven different layer pure lines raised by Ankara
Poultry Research Institute. PCR-RFLP data were
provided from the project namely “Detection of
Polymorphisms in Some Candidate Genes Associated
with Egg Yield and Quality in Layer Pure Lines Raised
in Ankara Poultry Research Institute by Using PCR-
RFLP Method". In the project, a total of 17 loci were
investigated in six brown and five white chicken lines.
We used only 11 of 17 loci [Growth Hormone Receptor
(GHR-intron-2/Hindlll and GHR-intron-5/Nspl);
Dopamine Receptor (DRD1/ BseNl and DRD2/ BseGl),
Vasoactive Intestinal Peptide (VIP-501/Vspl and VIP-
12/Hinf1); Vasoactive Intestinal Peptide Receptor (VIPR-
1/ Hhal and VIPR-2/Taql); Ovocalyxin-32 (OCX32-
exon4/Ncol and  OCX32-exon2/HpyCH4IV) and
Melatonin Receptor (MR1C/Mbol)] in data for
phylogenetic relationship analysis. SSR data were
provided from the project namely “Determination of
Genetic Diversity of Brown Layer Pure Lines in the
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Ankara Poultry Research Station by Using
Microsatellite Markers” (Karsli and Balcioglu 2019) for
six brown chicken lines and from the other project
namely “Assessment of Genetic Diversity, Population
Structure and Conservation Priorities of Five Different
White Pure Layer Line by Microsatellite Markers”
(Karsli and Fidan 2019) for five white chicken lines. We
used a total of the same 17 SSR loci (ADLO112,

ADL0268, LEIO094, LEIO116, LEIO192, MCWO0020,
MCWO0037, MCWO0067, MCWO0069, MCWO0078,
MCwo081, MCWO0111, MCWO0123, MCWO0183,
MCW0248, MCWO0301 and MCWO0330) for both two

projects. A total of 330 data belonging to six Brown
pure layer chicken lines including RIRI (n=30), RIRII
(n=30), BARI (n=30), BARII (h=30), COL (h=30) and L-54
(n=30), and five White pure chicken lines including
Black (n=30), Brown (n=30), Blue (n=30), Maroon
(n=30) and D-229 (n=30) raised in Ankara Poultry
Research Institute were used.

DNA Isolation, SSR and PCR-RFLP Analysis

DNA extraction and SSR analysis (including used
markers, PCR reaction and protocol together with
fragment analysis) were previously described by Karsli
and Balcioglu (2019) and Karsh and Fidan (2019).

Table 1. Some descriptive information about PCR-RFLP process
Cizelge 1. PCR-RFLP islemine ait bazi tanimlayici bilgiler

Similarly, a salting out method described by Miller
et al. (1988) was used to extract DNA from blood
samples for PCR-RFLP analysis. A common PCR
reaction (50 ng template DNA, 1.2 pL HQ buffer-
GeneAll, 2 uL 10X buffer-GeneAll, 2.5 mM dNTPS, 10
pM of each primer, 2.5 U Tag DNA Polymerase
(GeneAll) and 11.4 L nuclease free water) and PCR
protocol (initial denaturation at 9C for 5 min followed
by 30 cycles of denaturation at 94C for 45 s, annealing
at 50-62 C for 45 s, extension at 72 C for 50 s with a
final extension at 72 C for 5 min) were used to amplify
PCR-RFLP loci with specific primers (Table 1).
Amplified PCR products were digested with specific
endonucleases (Table 1) by using a common RFLP
reaction (8 uL of amplified PCR products, 2.5 U
restriction enzyme and 8 pL 10X buffer). To detect the
genotypes, digested RFLP products were visualized on
3% agarose gel electrophoresis.

Data analysis

In this study, detection of genetic distance values
and construction of UPGMA dendrograms were
performed by using Popgene version 1.31 software
(Yeh et al. 1997). Output file obtained from Popgene
software was further processed by Mega version 6
software (Tamura et al. 2013) to construct sharper
phylogenetic tree.

Gene Primers (5'-3') Ann(.;l‘ce)mp. SPI(;: R::‘t;;‘:‘i:n References
o o | e | e
A e [ [ | venes
DRD1 II:(ECGACCCT/-/\-\(;FCGCG:GTAGSGG'I‘GFQQiiigg 62 283 BseNI Xu etal. (2010)
ono: FTOCACATAMGCCCATONTG 0 | | s | memoom
werson FSACCCRTCICAGTCATCCTA 5 | | v | zeceaoon
o P SCTIGCACTGNTGCGTACTT 5 | m | | meseaoo
o FECCCOTAMTTAGCAGAC 5 | mt | e | wemoom
FICTOGGOACCHTENTS 5 | ws | | xeemoom
0CX32- F: TGTTTCTGATGAAGAGCCAGA 58 250 Neol Uemoto et al.
exon4 R: CTTTGCCACTCTGTAGGCTGT (2009)

oo | recomovomon o [ | o |
wnrc FoTeTATCCaATCCTCTAA o | n | wm | cesoo

137



A4

Karsli et al.

RESULTS

In this study, genetic distance and genetic identity
values in chicken lines were created based on both
PCR-RFLP (Table 2) and SSR (Table 3) data. A total of 11
PCR-RFLP loci revealed that genetic distance value
ranged from 0.023 to 0.277, whereas genetic identity
value varied from 0.758 to 0.977 in studied
populations. The lowest and highest genetic distance
were detected between BARI-BARII (0.023) and BARI-
Brown (0.277), respectively. Accordingly, the lowest
and the highest genetic identity were observed

between BARI-Brown (0.758) and BARI-BARII (0.977)
based on PCR-RFLP data.

Based on a total of 17 SSR markers, genetic
distance and genetic identity values were between
0.152-4.547 and 0.011-0.859, respectively. The lowest
and highest genetic distance were detected between
D-229-Brown  (0.152) and BARI-Blue (4.547),
respectively. Accordingly, the lowest and the highest
genetic identity were observed between BARI-Blue
(0.011) and D-229-Brown (0.859), respectively.

Table 2. Genetic distance (below the diagonal) and genetic identity values (above the diagonal) obtained in studied chicken lines based on

PCR-RFLP data

Cizelge 2. Calisilan tavuk hatlarinda PCR-RFLP verileri temelinde elde edilen genetik mesafe (késegenin alti) ve genetik benzerlik (kbsegenin Ustii)

degerleri
Blue Brown D-229 Black Maroon RIRI RIRII COL BARI BARII L-54
Blue *REX 0.928 0.935 0.941 0.834 0.870 0.777 0.851 0.817 0.812 0.954
Brown 0.074 *rx 0.893 0.945 0.945 0.806 0.776 0.837 0.758 0.770 0.898
D-229 0.067 0.114 i 0.967 0.834 0.889 0.822 0.807 0.855 0.890 0.964
Black 0.060 0.056 0.034 % 0.914 0.859 0.805 0.822 0.834 0.857 0.966
Maroon 0.181 0.056 0.182 0.090 *kxx 0.826 0.823 0.883 0.774 0.784 0.867
RIRI 0.139 0.215 0.118 0.152 0.192 HRER 0.961 0.883 0.917 0.913 0.904
RIRII 0.253 0.254 0.196 0.218 0.195 0.040 *RXR 0.863 0.857 0.881 0.840
coL 0.162 0.178 0.215 0.196 0.124 0.124 0.148 i 0.872 0.868 0.899
BARI 0.202 0.277 0.156 0.182 0.256 0.086 0.154 0.137 R 0.977 0.904
BARII 0.208 0.262 0.117 0.155 0.244 0.092 0.127 0.142 0.023 *kkx 0.929
L-54 0.048 0.108 0.037 0.035 0.143 0.102 0.174 0.107 0.101 0.074 HRER

RIRI: Rhode Island Red I. RIRIl: Rhode Island Red II. BARI: Barred Rock I. BARII: Barred Rock IIl. COL: Colombian Rock. L-54: Line-54

Table 3. Genetic distance (below the diagonal) and genetic identity values (above the diagonal) in studied chicken lines based on SSR data
Cizelge 3. Calisilan tavuk hatlarinda SSR verileri temelinde elde edilen genetik mesafe (késegenin alti) ve genetik benzerlik (késegenin (istii)

degerleri
Blue Brown D-229 Black Maroon RIRI RIRII COL BARI BARII L-54
Blue *HRE 0.816 0.739 0.676 0.675 0.022 0.017 0.031 0.011 0.068 0.021
Brown 0.204 *RXX 0.859 0.725 0.665 0.080 0.067 0.035 0.012 0.116 0.022
D-229 0.302 0.152 i 0.735 0.728 0.021 0.015 0.044 0.015 0.081 0.032
Black 0.392 0.321 0.308 i 0.792 0.037 0.044 0.049 0.043 0.064 0.076
Maroon 0.393 0.408 0.318 0.234 *ERX 0.025 0.026 0.029 0.023 0.023 0.044
RIRI 3.826 2.528 3.868 3.285 3.682 R 0.639 0.377 0.362 0.325 0.577
RIRII 4.091 2.699 4.222 3.124 3.640 0.448 b 0.343 0.391 0.404 0.433
coL 3.466 3.356 3.114 3.011 3.545 0.977 1.071 i 0.833 0.341 0.402
BARI 4.547 4.394 4.180 3.153 3.781 1.017 0.938 0.183 ikt 0.412 0.432
BARII 2.682 2.152 2.510 2.755 3.772 1.125 0.907 1.075 0.886 it 0.278
L-54 3.859 3.798 3.434 2.583 3.115 0.550 0.838 0.910 0.841 1.282 i

RIRI: Rhode Island Red I. RIRIl: Rhode Island Red II. BARI: Barred Rock I. BARII: Barred Rock IIl. COL: Colombian Rock. L-54: Line-54

In the present study, the UPGMA dendrogram was
constructed for both PCR-RFLP (Figure 1) and SSR
(Figure 2) data based on genetic distance values.
According to PCR-RFLP data, except L-54, white and

brown chicken lines were clustered separately. It is
observed that Brown and Maroon as well as D229 and
Black lines clustered closely in White chicken lines. In
addition, RIRI and RIRII besides BARI-BARII clustered
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together as expected. On the contrary, L-54, which is
one of the brown chicken lines, clustered with white
chicken lines rather than Brown ones.

Based on SSR data, White and Brown chicken lines
clustered separately
Additionally, RIRI and RIRIl besides BARI and BARII

clustered together.

in
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Figure 1. UPGMA dendrograme constructed among studied chicken lines based on PCR-RFLP data
Sekil 1. Calisilan tavuk hatlari arasinda PCR-RFLP verileri temelinde olusturulan UPGMA dendogrami
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Figure 2. UPGMA dendrograme constructed among studied chicken lines based on SSR data
Sekil 2. Calisilan tavuk hatlari arasinda SSR verileri temelinde olusturulan UPGMA dendogrami

i
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DISCUSSION

According to both PCR-RFLP and SSR data, the
genetic distances observed among Brown and White
chicken lines were higher than the values observed
within the lines. Brown and White chicken lines were
clearly separated by the UPGMA dendrogram based
on both data. These results are in accordance with
genetic origins and breeding history of studied
chicken lines. Surprisingly, L-54 was assigned into
White chicken lines according to PCR-RFLP data. It is
thought that there are two main reasons for this
situation. Firstly, as mentioned above L-54 contains
15% White Leghorn blood. On the other hand, L-54
which is still thought to possess 85% Plymouth Rock
(Colombian) blood, was expected to cluster together
with brown layer lines. Secondly, it may occur due to
the nature of PCR-RFLP and SSR markers representing
a different part of the genome. The PCR-RFLP data
belonged to 11 different gene regions related to egg
yield and quality, while SSR markers randomly
distributed across the genome.

In studied 11 chicken lines obtained genetic
distance values based on PCR-RFLP (ranging from
0.023 to 0.277) were lower than the values based on
SSR markers (ranging from 0.152 to 4.547). On the
contrary, genetic identity values based on PCR-RFLP
(ranging from 0.011 to 0.859) were higher than the
values based on SSR markers (ranging from 0.758 to
0.977). As expected, SSR markers were found more
informative than PCR-RFLP in terms of investigation of
phylogenetic relationships in livestock such as
chicken.

The results of the present study were accordant to
findings reported in previous studies conducted for
Brown and White chicken lines raised in Ankara
Poultry Research Institute (Karsli and Balcioglu 2019;
Karsli and Fidan 2019). RIRI and RIRII besides BARI and
BARII were reported clustering together in Neighbour
Joining (NJ) tree (Karsh and Balcioglu 2019), while
Brown and D-229 besides Black and Maroon reported

REFERENCES
Al-Araimi NA, Gaafar OM, Costa V, Neira AL, Al-Atiyat RM, Beja-

Pereira A. 2017. Genetic origin of goat populations in Oman
revealed by mitochondrial DNA analysis. Plos One 12(12):
e0190235.

Anila H, Paolo AM, Gentian H, Consortium E. 2010. Genetic diversity
in albanian sheep breeds estimated by AFLP markers. Albanian
Journal of Agricultural Sciences 9(2): 23-29.

Balcioglu MS, Sahin E, Karabag K, Karsh T, Alkan S. 2010.
Determination of DNA fingerprinting of Turkish fat-tailed sheep

clustering together in UPGMA dendrogram based on
SSR data (Karsh and Fidan 2019). In the present study,
17 SSR loci showed similar results to finding reported
by Karsli and Balcioglu (2019) and Karsli and Fidan
(2019), who used 22 and 19 SSR loci, respectively.

It is reported that as the present study, PCR-RFLP
and SSR markers are good tools in order to reveal the
phylogenetic relationships. For instance, Nagaraju et
al. (2001) compared RFLP and three PCR based
techniques (RAPD, SSR and ISSR) to distinguish
diapausing and non-diapausing silkworm varieties. It
was reported that all genetic marker techniques
separated diapausing and non-diapausing silkworm
varieties based on the UPGMA dendrogram (Nagaraju
etal. 2001).

CONCLUSION

In the present study, phylogenetic trees
constructed based on 11 PCR-RFLP and 17 SSR loci
were compared in eleven pure layer chicken lines in
which similar results were observed. Based on 11 PCR-
RFLP loci, constructed UPGMA dendrogram separated
white and brown chicken lines in harmony with
genetic origins and breeding history with very low
differences. The results obtained from this study
revealed that although SSR markers are more
informative, PCR-RFLP markers may be used to
construct phylogenetic tree in case of limited budget,
time and laboratory infrastructure.

ACKNOWLEDGEMENTS

The data of the present study were obtained from
different projects supported by the Scientific Research
Projects Coordination Unit of Akdeniz University
(Project Number: 2013.03.0121.001; FBA-2015-756 and
FYL-2017-2912). The authors are grateful to the
Scientific Research Projects Coordination Unit of
Akdeniz University for financial support and to Ankara
Poultry Research Institute for providing blood
samples.

breeds by RAPD-PCR method. Tarim Bilimleri Dergisi 16(1): 55-
61.

Demir E, Balcioglu MS. 2019. Genetic diversity and population
structure of four cattle breeds raised in Turkey using microsatellite

markers. Czech Journal of Animal Science 64(10): 411-419.

Elmaci C, Oner Y, Koyuncu M. 2008. Determination of Blactoglobulin
genotype using by PCR-RFLP in Saanen goats. Journal of Animal
Production 49(1): 1-4.

140



Comparing Autosomal SSR and PCR-RFLP Markers to Determine Phylogenetic Relationship Based on Genetic Distances in Livestock

FAO. 2015. The second report on the state of the world’s animal
genetic resources for food and agriculture, edited by B.D. Scherf &
D. Pilling. Rome.

Ganbold O, Lee SH, Seo D, Paeck WK, Manjula P, Munkhbayar M, Lee
JH. 2019. Genetic diversity and the origin of Mongolian native
sheep. Livestock science 220: 17-25.

Goger H, Demirtas SE, Yurtogullari §, Tasdemir AN, Senkal UE,
Boyali B. 2017. Breeding studies on pure lines at Poultry Research
Institute. Tavukculuk Aragtirma Dergisi 14 (2): 30-38.

Groeneveld LF, Lenstra JA, Eding H, Toro MA, Scherf B, Pilling D,
Negrini R, Finlay EK, Jianlin H, Groeneveld E, Weigend S,
Consortium TG. 2010. Genetic diversity in farm animals-a
review. Animal genetics 4(1): 6-31.

Hailu A, Getu A. 2015. Breed characterization: Tools and their
applications. Open Access Library Journal 2(4): e1438

Kanginakudru S, Metta M, Jakati RD, Nagaraju ]. 2008. Genetic
evidence from Indian red jungle fowl corroborates multiple
domestication of modern day chicken. BMC Evolution Biology

8(174): 1-14.

Karsli T, Balcioglu MS, Demir E, Fidan HG, Aslan M, Aktan S,
Kamanli S, Karabag K, Sahin E. 2017. Determination of
polymorphisms in IGF-I and NPY candidate genes associated with
egg yield in pure layers chicken lines reared in the Ankara Poultry

Research Institute. Turkish Journal of Agriculture-Food Science
and Technology 5(9): 1051-1056.

Karsli T, Balcioglu MS. 2019. Genetic characterization and population
structure of six brown layer pure lines using microsatellite
markers. Asian-Australasian Journal of Animal Sciences 32(1): 49-

57.

Karsli T, Fidan HG. 2019. Assessment of genetic diversity and
conservation priorities among five White Leghorn Lines based on

SSR markers. Animal Science Papers & Reports, 37(3): 311-322.
Li DY, Zhang L, Smith DG, Xu HL, Liu YP, Zhao XL, Wang Y, Zhu Q.

2013. Genetic effects of melatonin receptor genes on chicken
reproductive traits. Czech Journal of Animal Science 58(2): 58-64.

Li H, Zhu W, Chen K, Wu X, Tang Q, Gao Y. 2008. Associations
between GHR and IGF-1 gene polymorphisms, and reproductive
traits in Wenchang Chickens. Turkish Journal of Veterinary and

Animal Sciences 32(4): 281-285.

Liu YP, Wu GS, Yao YG, Miao YW, Luikart G, Baig M, Beja-Pereira A,
Ding Z, Palanichamy MG, Zang Y. 2006. Multiple maternal origins
of chickens: out of the Asian jungles. Molecular Phylogenetics and

Evolution 38(1): 12-19.
Meydan H, Jang CP, Yildiz MA, Weigend S. 2016. Maternal origin of

Turkish and Iranian native chickens inferred from mitochondrial
DNA D-oop sequences. Asian-Australasian Journal of Animal
Sciences 29(11):1547-1554.

Nagaraju J, Reddy KD, Nagaraja GM, Sethuraman BN. 2001.
Comparison of multilocus RFLPs and PCR-based marker systems

for genetic analysis of the silkworm, Bombyx mori. Heredity 86(5):
588-597.

Oner Y, Sahin S, Elmact C. 2012. Investigation of Gokeeada, Saanen
and Hair goat breeds for LALBA/Mval polymorphism. Journal of
Animal Production 53(1): 55-59.

Seo DW, Hoque MR, Choi NR, Sultana H, Park HB, Heo KN, Kang
BS, Lim HT, Lee SH, Lee JH. 2013. Discrimination of Korean
native chicken lines wusing fifteen selected microsatellite
markers. Asian-Australasian Journal of Animal Sciences 26(3): 316-

322.

Tamura K, Stecher G, Peterson D, Stecher G, Filipski A, Kumar S.
2013. MEGAG6: Molecular evolutionary genetics analysis version
6.0. Molecular Biology and Evolution 30(12): 2725-2729.

Touma S, Shimabukuro H, Arakawa A, Oikawa T. 2019. Maternal
lineage of Okinawa indigenous Agu pig inferred from
mitochondrial DNA control region. Asian-Australasian Journal of

Animal Sciences 32(4): 501-507.

Uemoto Y, Suzuki C, Sato S, Ohtake T, Sasaki O, Takahashi H.
Kobayashi E. 2009. Polymorphism of the ovocalyxin-32 gene and
its association with egg production traits in the chicken. Poultry

Science 88(12): 2512-2517.

Vergara AMC, Landi V, Bermejo JVD, Martinez A, Acosta PC, Barro
AP, Bigi D, Sponenberg P, Helal M, Banabazi MH, Vallejo MEC.
2019. Tracing worldwide turkey genetic diversity using D-loop
sequence mitochondrial DNA analysis. Animals 9(897): 1-12.

Xia X, Huang G, Wang Z, Sun ], Wu Z, Chen N, Lei C, Hanif Q. 2020.
Mitogenome diversity and maternal origins of Guangxi cattle

breeds. Animals 10(1): 1-19.

Xu HP, Shen X, Zhou, M, Fang M, Zeng H, Nie Q, Zhang X. 2010. The
genetic effects of the dopamine D1 receptor gene on chicken egg
production and broodiness traits. BMC Genetics 11(1): 1-10.

Xu HP, Zeng H, Zhang DX, Jia XL, Luo CL, Fang MX, Nie QH, Zhang
QX: Polymorphisms associated with egg number at 300 days of age
in chickens. Genetics and Molecular Research 10(4): 2279-2289.

Yeh FC, Yang RC, Boyle TBJ, Ye ZH, Mao JX. 1997. POPGENE, the
user friendly shareware for population genetic analysis. Molecular
Biology and Biotechnology Center. University of Alberta,
Edmonton.

Zeder MA. 2008. Domestication and early agriculture in the
Mediterranean Basin: Origins, diffusion, and impact. Proceedings
of the national Academy of Sciences 105(33): 11597-11604.

Zhou M, Du Y, Nie Q, Liang Y, Luo C, Zeng H, Zhang X. 2010.
Associations between polymorphisms in the chicken VIP gene, egg

production and broody traits. British Poultry Science 51(2): 195-
203.

Zhu YB, Basang WD, Pingcuo ZD, Cidan Y], Luo S, Luosang DZ,
Dawa YL. 2019. Genetic diversity and population structure of

seven Tibet Yak ecotype populations using microsatellite
markers. Pakistan Journal of Zoology 51(5): 1979-1982.

141

4



How to cite: Alarslan, E., Aygin, T., Effects of Some Environmental Factors on Morphological Characteristics of Yalova Genotype,
J. Anim. Prod., 2020, 61 (2): 143-150, https://doi.org/10.29185/hayuretim.771740

Research Article
(Arastirma Makalesi)

Emre ALARSLAN@20000-0001-8784-5775
Turgut AYGUN?2 0000-0002-0694-6628

1Bandirma Onyedi Eylul University, Bandirma
Vocational School, Balikesir, Turkey

2Faculty of Agriculture, Departmeant of Animal
Science, University of Van Y(iz{incu Yil, Tusba,
Van, Turkey

* This article was presented as oral presentation at
the 11t International Animal Science Conference in,
Nevsehir-Turkey on 20-22 October 2019.

Corresponding author: ealarslan@bandirma.edu.tr.edu.tr

Keywords: Body measurements, indigenous
breed, live weight, Yalova sheep.

Anahtar Kelimeler: Canli agirlik, viicut
olculeri, Yalova koyunu, yerli irklar.

J. Anim. Prod., 2020, 61 (2): 143-150
?@‘% https://doi.org/10.29185/hayuretim.771740

Effects of Some Environmental Factors on
Morphological Characteristics of Yalova
Genotype

Yalova Genotipinin Morfolojik Ozellikleri Uzerine Bazi Cevre
Faktorlerinin Etkileri

Alinis (Received): 20.07.2020 Kabul tarihi (Accepted): 11.11.2020

ABSTRACT

Objective: This study aimed to determine the live weight, the body measurements
and their morphological features, and the effect of some environmental factors on
morphological characteristics of Yalova sheep.

Materials and Methods: The research material was consisted of 1-5< year old 250
ewes from 5 flocks and 1-4 year old 70 rams from 13 flocks. Live weight, withers
height, back height, rump height, body length, tail length, rump width, chest width,
chest depth, chest girth, thigh circumstances, cannon bone girth, head length, head
width, forehead width, ear length and ear width of Yalova genotype was measured.

Results: The average live weight of Yalova genotype was found as 55.63 and 85.75
kg for ewes and rams, respectively. Overall means of some characters of ewes were
found as withers height, back height, rump width, body length, rump width, chest
width, chest depth, chest girth and tail length 71.30, 70.40, 71.21, 71.43, 22.70, 21.53,
32.72,93.41 and 20.50 cm, respectively. The effect of flock factor for ewes were found
to be statistically significant on rump height (p<0.05) and body length, (p<0.01), and
on all of the other examined features (p<0.001). For ewes, the age factor was
statistically significant on live weight, chest depth, chest girth, head length (p<0.001)
and ear length (p<0.05).

Conclusion: Yalova genotype was revealed morphological characteristics different
from pure Kivircik sheep. Besides Yalova genotype is different from other indigenous
breeds due to its short tail with low fleece or no naked tail.

o0z
Amag: Bu calismanin amaci, Yalova koyunlarinin canli agirlik ve viicut 6lcilerini tespit

etmek ve bu koyunlarin morfolojik 6zelliklerini etkileyen bazi cevre faktorlerini
belirlemektir.

Materyal ve Yontem: Arastirma materyalini 5 isletmeden 1-5< yaslh 250 disi ve 13
isletmeden 1-4 yash 70 bas Yalova kogu olusturmustur. Yalova koyunlarinin canh
agirhk, cidago yuksekligi, sirt yiksekligi, sagri yuksekligi, vicut uzunlugu, kuyruk
uzunlugu, sagri genisligi, gogus genisligi, gogus derinligi, gogls cevresi, but cevresi,
incik cevresi, bas uzunlugu, bas genisligi, alin genisligi, kulak uzunlugu ve kulak
genisligi olclleri alinmistir.

Bulgular: Yalova koyunlarinda ortalama canli agirlik koyun ve koglarda sirasiyla 55.63
ve 85.75 kg olarak bulunmustur. Koyunlarin cidago yiksekligi, sirt yiksekligi, sagri
yuksekligi, viicut uzunlugu, kuyruk uzunlugu, sagri genisligi, goguis genisligi, gogus
derinligi, gogus cevresi, but cevresi, incik cevresi, bas uzunlugu, bas genisligi, alin
genisligi, kulak uzunlugu ve kulak genisligi gibi bazi viicut ozelliklerinin genel
ortalamalar sirasiyla 71.30, 70.40, 71.21, 71.43, 22.70, 21.53, 32.72, 93.41+0.34 ve
20.50 cm olarak bulunmustur. Stirti faktorinin etkisi sagr yuksekligi (p<0.05), viicut
uzunlugu Uzerine (p<0.01) diger incelenen ozelliklerin hepsi Uzerinde p<0.001
diizeyinde istatistik olarak 6nemli bulunmustur. Disiler icin yas faktora canli agirhk,
gogus derinligi, gogus cevresi, bas uzunlugu (p<0.001) ve kulak uzunlugu (p<0.05)
Uzerinde istatistik olarak 6nemli bulunmustur.

Sonug: Yalova genotipi koyunlarin, saf Kivircik koyunlarindan morfolojik &zellikler
bakimindan farkh oldugu ortaya ¢ikmistir. Ayni zamanda Yalova koyunu, kisa yapil
kuyrugunun az yapagdili veya yapadisiz olmasi ile diger yerli irklardan da farklihk
gostermektedir.
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Alarslan and Aygiin

INTRODUCTION

Turkey is one of the world’s leading countries in
terms of the presence of sheep population, having
37.276 million heads of the sheep. In Turkey, sheep are
reared under various traditional farming systems,
generally extensive and the majority of sheep
population is composed of indigenous breeds and
varieties that have not to yield but well adapted to
their region (TUIK, 2019).

Turkey hosts a wide range of biodiversity due to its
biogeographic location. This situation also causes to
rear different indigenous sheep breeds and varieties in
Turkey. Indigenous sheep breeds in Turkey show
many genetic variations even within a breed. It is also
known that new ecotypes well adapted to the region
are rearing as a result of controlled or uncontrolled
crossbreeding.

The morphological characteristics of Yalova sheep
resemble Kivircik sheep. Kivircik sheep is one of the
Turkish sheep breeds and raised in the western
Anatolion. Kivircik is thin tailed and known with its
meat quality and high palatability. Variation of Turkish
sheep breeds has been researched in recent years.
Environmental factors are known to cause some
morphological differences even within the same
breed. Some studies are suggesting that Kivircik sheep
in Yalova is a subtype/variety of Kivircik breed
(Kaymakgi, 2010; Alarslan and Aygtin, 2019a; Alarslan
and Aygiin, 2019b). However, with the genetic
diversity analysis, it was revealed that the Yalova
genotype was genetically separated from Kivircik,
Tahirova and Esme sheep (Anonymous, 2020).

The Yalova sheep has white body, head and feet.
Black spots can be rarely seen on the head and feet.
The ewes are generally hornless (small horns can be
found), whereas rams have spiral horns that extend
sideways. The nose is convex. Yalova genotype has a
lower distribution of fleece on the dorsal and
dorsolateral, bare chest and abdomen, a short tail with
low fleece or no naked tail (Alarslan and Aygiin, 2019a;
Alarslan and Aygtin, 2019b).

External structure features of sheep are important
to define breeds and varieties, to determine their
characteristics, to reveal similarities and differences,
and to follow growth and development. It also helps
to maintain conservation and breeding programs
more effectively.

This study aimed to determine the live weight, the
body measurements and their morphological

features, and the effect of some environmental
factors on morphological characteristics of Yalova
genotype.

This research is a descriptive study.

MATERIALS and METHODS

The study was carried out in Yalova province under
extensive conditions in 2019. The research material
was consisted of 1-5< year old 250 ewes from 5 flocks
and 1-4 year old 70 rams from 13 flocks. The sheep
were weighed on a 100 g sensitive bascule to
determine live weight (LW) after 12 hours of
starvation. Body measurements of sheep measured
with a measuring stick and a tape measure as taking
by Ertugrul (1991), Karaca et al. (2012) and Fao (2012)
after the sheep were sheared and put on a normal
standing position on a flat surface.

Body measurements were determined as below.

Withers height (WH): The vertical distance
between the highest point of the withers and the
ground. Back height (BH): The vertical distance
between the highest point of the last dorsal
protrusion and the ground. Rump height (RH): The
vertical distance between the highest point of the
sacrum and the ground. Body length (BL): The
horizontal distance between caput humeri and tuber
ischii. Tail length (TL): The distance from the bottom to
the tip of the tail. Rump width (RW): The horizontal
distance between the right and left tuber coxae. Chest
width (CW): Horizontally measured distance right
behind the caput humeri. Chest depth (CD): The
vertical distance between the withers and the
sternum. Chest girth (CG): The circumference
measured right behind the scapulae. Thigh
circumstances (TC): Girth from the posterior extremity
of the tuber coxae to the top of the tuber ischii.
Cannon bone girth (CBG): The circumference of mid
metacarpus. Head length (HL): The distance from the
crista occipitalis to the end of the incisivum. Head
width (HW): The distance between the outer ends of
both eyes. Forehead width (FW): The distance from
the highest point of the forehead to the line
connecting the inner angles of the eyes. Ear length
(EL): The distance from the bottom to the tip of the
ear. Ear width (EW): The transversely measured
distance from the middle of the ear.
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Figure 1. Yalova genotype.
Sekil 1. Yalova genotipi

Figure 2. Yalova genotype.
Sekil 2. Yalova genotipi

Figure 3. Yalova genotype.
Sekil 3. Yalova genotipi

The mathematical model used for analysis of
variance is presented below:

Yijk =u+a+ bj + €jjk

(M

Yix = Observations for live weight and body
measurements

u = Overall mean of the trait

a; = Effect of flock i=1,2,3,4,5,6,7,8,9,10, 11,
12,13)

b; = Effectofage (j=1, 2, 3,4, 5<),

ek = Independent and random error

The analysis of data was performed by the least
square means method and Duncan’s multiple-range
test using SPSS 23 software (SPSS, 2015). In addition,

phenotypic correlations between live weight and
body measurements were detected.

RESULT and DISCUSSION

Live weight, height and body Ilength
measurements are shown in Table 1. Table 2
demonstrates the width and circumference

measurements. Head measurements and phenotypic
correlation coefficients between live weight and body
measurements are indicated in Table 3 and 4,
respectively.

The average live weight of Yalova genotype was
found as 55.63 kg and 85.75 kg for ewes and rams,
respectively. This weight of for Kivircik ewes was
determined higher than Celik’s (49.44 kqg) (Celik, 1995)
and Yilmaz and Altin’s studies (48 and 44 kg) (2004),
Yilmaz et al. (2004) reported 55.2 kg and Koyuncu et
al. (2018) reported 57.1 kg similar result with this
study. Live weight of Yalova genotype compared to
other indigenous breeds like Akkaraman, Daglic, ivesi,
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Cine Capari, Guney Karaman, Karagil, Tuj, Sakiz
(Chios), Herik, Karayaka, Bafra, Gicik, Gok¢eada (Imroz),
Pirlak and Karya is higher, whereas Acipayam, Malya,
Norduz, Karacabey Merino and Kangal sheep breeds
are heavier than Yalova genotype. The weights of
Hemsin, Morkaraman, Kivirckk x Akkaraman (F) are
similar with Yalova genotype (Cimen et al., 2003; Unal
et al, 2004; Ural, 2015; Ozbeyaz et al, 2018;
Anonymous, 2019).

The withers height was found as 71.30 cm for ewes
and 80.30 cm for rams. A study reported that the
wither height of Kivircik is 64 cm and 69 cm for ewes

and rams, respectively Ozcan (1970a and 1970b) and
Anonymous (2019) found these values as 66 cm and
65 cm for the Kivircik sheep. The withers height of
Yalova genotype is higher than Akkaraman,
Morkaraman, Daglic, ivesi (Awassi), Cine Capari, Giiney
Karaman, Karagil, Tuj, Herik, Karayaka, Gokceada
(Imroz), Pirlak, Zom breeds, similar to Karya, Sakiz
(Chios), Hemsin, Norduz, Karacabey Merino and lower
than Kangal Akkaraman (Yilmaz ve ark, 20171;
Koncagiil et al.,, 2012; Yilmaz et al,, 2013; Ozbeyaz et
al., 2018; Anonymous, 2019).

Table 1. The least square means for body weight, height and some lenght measurements and multiple-range test in Yalova genotype.
Tablo 1. Yalova genotipinde viicut agirligi, yiikseklik ve bazi uzunluk éictilerine ait en kiiciik kareler ortalamalari ve ¢coklu karsilastirmalari.

Live weight (kg) Withers height (cm)  Back height (cm)  Rump height (cm) Body length (cm) Tail length (cm)
Factor n XSy Min-Max X+Sy  Min-Max XSy Min-Max XS Min-Max XSy Min-Max X=S;  Min-Max
Female

Flock P *x * *x P
1 50 59.60+1.00° 49.00-77.00 71.04+0.47®® 63-78 70.74+0.45 63-77 71.54+045® 63-77 71.64+041® 64-78 19.54+0.51¢ 10-27
2 50 55.71+0.76° 43.70-65.00 71.84+036° 65-79 70321039 64-79 71.52+040® 65-80 71.60+0.36® 64-79 21.34+047* 12-28
3 50 53.38+0.86° 43.10-67.60 71.12+0.32®® 67-76 70.30+0.30 67-75 70.68+0.31% 66-75 71.26+0.27° 68-76  22.08+0.5*  15-30
4 50 49.27+0.71° 40.30-60.60 70.44+0.40° 60-77 69.54+0.43 60-78 70.36+0.42° 60-77 70.34+0.38° 59-76 19.14+0.41° 12-26
5 50 60.20+1.04* 49.00-79.70 72.02+0.32° 68-79 70.84+0.31 67-77 71.94+033* 67-77 72324029 68-78 20.38+0.40> 13-26

Age P
1 40 5030+0.82° 40.30-63.20 71.23+040 63-77 70.10£033 63-75 71.10+040 64-77 71.20+035 65-76  20.40+0.60 12-29
2 42 55.80+0.85* 44.30-65.60 71.70+040 68-79 70.60+0.34 65-77 71.43+034 67-77 71.71£032 68-78 20.80+0.55 11-28
3 72 56.12+0.80° 43.70-79.70 70.70+0.32 60-76 70.11+0.34 60-76 70.90+0.35 60-77 70.94+032 59-76 20.40+040 12-29
4 45 58.50+1.40* 41.00-79.60 71.84+0.44 65-78 70.71+040 64-77 71.73£043 64-77 72.10+042 66-78 20.62+0.51 12-30
5< 51 56.47+1.04° 43.10-7440 71.40+040 64-79 70.43+045 64-79 71.16+041 65-80 71.50+0.36 66-79 20.43+0.50 10-27
General 250 55.63+0.50 40.30-79.70 71.30+0.17 60-79 70.40+0.17 60-79 71.21+0.17 60-80 71.43+0.16 59-79  20.50+0.21 10-30

Male

Flock *
1 4 90.60+3.24 84.40-99.20 75.50+1.19 72-77 76.00£0.71 74-77 76.25+0.85 74-78 78.25+0.90 76-80 25.25+1.75° 21-29
2 5 80.90+3.02 74.60-92.10 80.80+1.60 75-84 79.60+1.50 74-82 81.20+1.71 75-84 81.00+1.40 76-83 27.00+0.54* 25-28
3 5 89.70+8.02 75.40-114.40 83.20£1.00 80-86 82.40+1.00 80-86 83.00£1.00 80-86 83.00£1.00 80-86 30.40+1.60*° 27-34
4 5 91.40%562 74.00-101.00 81.60+232 74-87 80.60+2.21 73-86 81.00+2.50 73-87 80.80+233 73-87 26.80+0.60® 25-28
5 7 80.30+4.81 60.70-95.80 78.60+1.00 76-84 77.30+1.10 74-83 78.14+1.10 75-84 7830+1.10 76-84 27.30+0.71% 24-29
6 5 89.40+2.93 82.10-97.50 83.40+0.70 82-86 82.00+1.10 80-86 83.00+0.60 82-85 82.80+0.80 82-86 26.20+2.22** 19-33
7 3 93.40+1.90 90.80-97.00 80.33+0.90 79-82 79.00+0.58 78-80 80.33+1.00 79-82 80.33+0.90 79-82 27.00+1.00® 25-28
8 15 83.22+2.90 63.80-102.50 79.90+0.80 71-84 78.53+0.70 71-82 79.53+0.83 70-84 79.60+0.70 72-83 26.93+0.90* 21-34
9 3 83.40+2.02 80.30-87.20 79.33+3.20 73-83 78.70+3.40 72-83 79.00+3.51 72-83 79.70+3.40 73-84 23.33%£2.33% 19-27
10 2 77304565 71.60-82.90 81.00+4.00 77-85 78.50+4.50 74-83 79.50+3.50 76-83 80.00+4.00 76-84 21.50+£0.50° 21-22
1 4 80.50+6.43 67.30-9450 79.00+2.00 75-84 77.75%2.30 73-83 78.75+2.14 74-84 79.00+2.00 75-84 24.50+1.32° 22-28
12 4 87.23+6.82 73.30-99.80 80.50+1.20 79-84 79.25+1.00 78-82 80.25+1.00 79-83 80.25+1.00 79-83 23.75+0.75° 22-25
13 8 89.63%+3.11 77.10-102.60 80.90+130 75-86 79.90+1.20 75-84 80.13+1.33 75-86 80.90+1.41 75-87 2525%1.16> 21-30

Age P * *
1 20 77.75£1.90¢ 60.70-92.40 79.60+0.80° 72-84 78.40+0.75 73-83 79.45+0.80 73-84 79.60+0.74® 73-84 26.75+0.79  21-34
2 20 84.75+2.62 63.80-114.40 79.20+0.82°> 71-86 78.30+0.85 71-86 7875090 70-86 79.15+0.80°® 72-86 26.50+0.78  19-34
3 17 92.55+1.50° 82.90-102.50 82.20+0.80° 76-87 80.82+0.73 76-86 81.77£0.70 77-87 81.77+0.70° 77-87 24.94+0.63 19-29
4 13 90.63+2.70% 74.60-102.60 80.62+0.80®® 75-86 79.62+0.74 74-84 80.50+0.81 75-86 81.00+0.76® 76-87 26.80+0.93 21-34
General 70 85.74+1.30 60.70-114.40 80.30+0.42 71-87 79.20+0.41 71-86 80.00+0.42 70-87 80.24+0.40 72-87 26.24+039 19-34

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, c: Values in same column not having a common superscript differ significantly (p<0.05).
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Table 2. The least square means for width, circumference measurements and multiple-range test in Yalova genotype.
Tablo 2. Yalova genotipinde genislik ve cevre él¢lilerine ait en kiiclik kareler ortalamalani ve ¢oklu karsilastirmalari.

Rump width (cm) Chest width (cm) Chest depth (cm) Chest girth (cm) Thigh circumstances (cm) Cannon bone girth (cm)

Factor n )TJ_rSi Min-Max )TJ_rSi Min-Max )Tisi Min-Max iis? Min-Max )Tisi Min-Max )TJ_rSi Min-Max

Female

Flock *XK *X% *% *% *X% FRK

50 23.62+034* 19-34 2256+0.24* 19-27 33.26£0.27° 27-37  96.38+0.85* 84-110  82.10+0.74" 69-96 8.18+0.07° 79
50 22.70+0.20° 20-26  21.72£0.21° 19-25  3240£0.20° 29-35  92.48+0.70° 79-104  80.78+0.65° 69-97 7.96+0.08% 7-9
50 21.724023° 19-26 2040+023¢ 17-23  33.12+0.20° 30-36  92.38+0.61° 85-103  82.24+0.63" 74-93 7.84+0.07" 79
50 22.02+£0.18> 20-25 20.32+0.17° 18-24  31.62+0.21°  29-35  89.54+0.55°  81-99 82.80+0.71° 61-94 7.70£0.07¢ 79
50 234240.18°  20-26  22.66+0.17°  21-26  33.24+0.24* 30-37  96.26£0.65* 89-107  87.52+0.51° 79-98 8.00+0.08* 7-9

[0 B N T R N

Age (323 (323

1 40 22.03+0.21 19-24  21.13+024 1825 31.33+0.24° 29-36  89.50+0.67° 81-100 81.85+0.85 61-90 7.85£0.92 79
2 42 23.00+034  20-34  21.93+0.27 19-26  32.43+0.26°> 27-37  93.81+0.81° 83-104 84.00+0.62 69-90 7.93£0.93 79
3 72 22944018 2027 21644021 17-26  32.84+0.20® 29-37  93.82+0.60° 85-108 83.4310.70 73-97 7.94+0.06 79
4 45  22.73£0.27  19-27 2151028 17-25 33.30+0.22° 31-36  94.60+0.88* 79-107 83.53+0.74 74-98 7.93£0.08 79
5< 51 22604026 19-27 21.40+0.26 1827 33.40+0.22*° 30-37 94.53+0.80° 83-110 82.50+0.73 69-96 7.94+£0.10 79
General 250 22.70+0.11 19-34  21.53+0.11  17-27  32.7240.11 27-37 9341+£0.34 79-110 83.10+0.33 61-98 7.92£0.04 79
Male
Flock X
1 4 2750+£1.04 2530 26.75+0.63 25-28  38.75+0.75 37-40  107.75+1.93 104-113  95.50+2.40* 89-100 10.25+0.25 10-11
2 5 26.00+0.63 24-28 25.00£0.55 23-26  37.20+0.60 36-39 101.80+1.71 96-105 90.40£3.14¢ 78-95 9.60£0.25 9-10
3 5 28204110  25-31 26.60+1.10 24-29  3580+220 2840  109.40+4.10 100-120  99.40+2.73" 94-107 10.20+0.20 10-11
4 5 27.00+0.71 25-29 27204037 2628  38.20+1.00  35-40  111.60+2.90 102-119 100.00+1.00*  97-103 9.40£0.51 8-11
5 7 28004040 27-29  2590+0.80 22-28  37.14+090  34-40 105.00+2.14 97-114  98.14+2.00 91-106 9.43+0.30 8-10
6 5  26.00+0.71 24-28  2520+1.10 23-29  36.20+0.92  34-38  103.40+2.82 98-112  98.60+2.73" 90-107 9.40£0.25 9-10
7 3 28004153  26-31 27.33+070 26-28  39.00£1.00 37-40  112.70+1.20 111-115 103.00+0.60*  102-104 9.70+0.33 9-10
8 15 27734063  22-33  25.90+0.60 22-30  37.53+0.73  33-42  109.33+2.06 92-124  105.10+1.63*®  94-114 9.60+0.13 9-10
9 3 2633£1.00 25-28 27.00£0.00 27-27  36.00+0.60  35-37 107.33£1.33 106-110 110.33£4.10*  103-117  10.00+0.00 10-10
10 2 25504150 24-27 24504150 23-26  37.00£2.00  35-39  103.50+6.50 97-110  96.00+3.00 93-99 9.50+0.50 9-10
1 4 2700110  25-30  26.00+1.41 24-30  36.50+1.60 33-40 108.00+4.70 96-118  100.25+6.50*  89-119 9.75£0.25 9-10
12 4 28.25+0.63  27-30  27.00+1.15 2529  37.50+1.32 3440 110.00+4.40 102-119  97.7545.00* 83-104 9.754£0.25 9-10
13 8 26.90+0.58 25-29 26.12+044 24-28  37.50+0.80  35-41 111.75£1.90 104-118 110.50£1.48* 104-116 9.75£0.16 9-10

Age *% *% *hk *kk

1 20 26.05+0.26°  24-28  25.00+0.38° 22-29  35.15+0.55¢  28-40 102.75+1.10° 96-112 97.60£1.51 89-117 9.45+0.15 8-10
2 20 2830+042* 25-33  2635+0.39° 23-30 37.30£048° 33-40 10945175 92-124  103.00%1.61 83-113 9.65+0.13 9-11
3 17 2718050 22-31 27.00+048* 22-30 38.82+027*° 37-40 111.90+0.94* 105-118  103.24+2.00 89-119 9.90+0.12 9-1
4 13 27.62+0.53°  24-30  26.40+045° 23-29  38.54+0.62° 35-42  109.54+2.00° 96-119  102.15+2.73 78-115 9.85+0.15 9-1

General 70 2730+023  22-33  26.13+023 22-30  37.30+030  28-42 108.14:+0.83° 92-124  101.40+1.00 78-119 9.70+0.07 8-11

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, c: Values in same column not having a common superscript differ significantly (p<0.05).

Back height, rump width, body length, rump  Anonymous, 2009, Erol and Ak¢adag, 2009; Koncagul
width, chest width, chest depth and chest girth of etal, 2012).
Yalova genotype was higher than the reported values In this study, the effect of flock factor for ewes was
for Kivircik sheep. Head measurements were found to be statistically significant on rump height
determined as similar to Kivirck. All these ;44q body length, (p<0.05 and p<0.01, respectively),
measurements of Yalova genotype were determined  3nd on all of the other examined features (p<0.001).
as higher than Ivesi (Awassi), Gokceada (Imroz), Daglis,  There was not any significant effect of flock factor on
Tuj, Akkaraman, Karayaka, Gine Gapari, GUney pack height. For ewes, the age factor was statistically
Karaman breeds, whereas these values were similar significant on live weight, chest depth, chest girth,

with Sakiz (Chios), Morkaraman, Norduz, Kangal, head length (p<0.001) and ear length (p<0.05).
Hemsin (Yilmaz et al., 2011; Ozbeyaz et al, 2018;

Anonymous, 2019). The effect of flock factor for rams on tail length

(p<0.05), thigh circumference (p<0.001), head length

Tail length, one of the remarkable features of (,<0.05), head width (p<0.001), ear length (p<0.05)
Yalova genotype, was determined as 20.50 cminewes ;44 ear width (p<0.05) was found statistically
and 26.24 cm in rams. This length was determined to important. It also was found that the effect of age on
be shorter than Kivircik rams (36.4 cm) and ewes (35.3  |jye weight, withers height, body length, rump width,
cm) in a study previously reported. It is also shorter  hact width, chest depth and chest girth in rams was

than Sakiz (Chios), Gokgeada (Imroz), Karayaka, Zom,  tatistically significant (p<0.05, p<0.01 and p<0.001)
Karagll, Tuj, Cine Capari breeds (Ozcan, 1970a; .
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Table 3. The least square means for head measurements and multiple-range test in Yalova genotype.
Tablo 3. Yalova genotipinde kafa dililerine ait en kliglik kareler ortalamalari ve ¢coklu karsilastirmalari.

Head length (cm) Head width (cm) Forehead width (cm) Ear length (cm) Ear width (cm)
Factor n XSy 'l\\AAg‘x X+Sg Min-Max  X2Sg m:x X+Sg Min-Max X+Sg Min-Max
Female

Flock *X¥ *A¥ *%¥ *%¥ *%X¥%

1 50 27.92+0.19° 25-31 15.80+0.20* 12-19 10.42+0.10* 9-12 12.40£0.17% 9-15 7.80+0.12° 6-10
2 50 26.34+0.27 16-29 14.060.12° 12-16 9.68+0.11° 8-11 12.12+0.17° 10-15 7.84£0.09° 6-10
3 50 26.84+0.17° 23-30 13.9040.12° 11-16 10.50+0.10° 8-12 12.2610.16% 10-14 7.40+0.09° 6-9
4 50 25.22+0.20¢ 21-28 13.40£0.10° 12-15 10.20£0.10° 8-12 11.58£0.13¢ 10-14 7.22+0.08° 6-8
5 50 26.10£0.21¢ 23-30 13.48+0.14° 11-16 10.26+0.11° 9-13 12,62+0.17° 11-15 7.46+0.08° 69

Age **¥ *

1 40 25.20£0.21¢ 21-27 13.80£0.21¢ 12-17 10.05£0.11 8-12 12.300.16% 10-14 7.65£0.10 6-9
2 42 26.30+0.22° 23-29 13.90+0.14¢ 12-16 10.17£0.13 8-13 11.81£0.20° 10-15 7.52+0.08 6-8
3 72 26.50+0.23° 16-31 14.24%0.17%® 11-19 10.33£0.10 8-12 12.150.13%® 9-15 7.44+0.07 6-9
4 45 27.00£0.22% 24-30 14.18+0.18%® 11-18 10.27£0.12 8-12 12.13£0.17% 10-15 7.53£0.11 6-10
5< 51 27.24+0.21° 23-31 14.43+0.20* 12-18 10.16+0.12 8-12 12.60£0.17% 10-15 7.63+0.12 6-10
General 250 26.50+0.11 16-31 14.13+£0.08 11-19 10.21£0.05 8-13 12.20+0.07 9-15 7.54+0.04 6-10

Male

Flock * *A¥ * *

1 4 28.75+1.32¢ 25-31 17.75£0.25* 17-18 12-25+0.85 10-14 13.75£0.75* 13-16 8.50+0.30% 89
2 5 30.20+0.73¢ 29-33 17.20£0.37% 16-18 11.80+0.37 11-13 12.0040.455 11-13 8.00+0.00%* 8-8
3 5 31.40+0.68% 30-34 16.60+0.40% 16-18 13.20£0.50 12-14 14.00+£0.32* 13-15 8.60+0.40° 8-10
4 5 29.80+1.00¢ 27-32 16.40+0.75% 15-19 13.40£0.51 12-15 12.40+0.60% 10-13 7.40£0.25¢ 7-8
5 7 32.57+0.65® 30-35 15.14£0.34< 14-16 12.90+0.26 12-14 13.14£0.30% 12-14 7.71£0.30%¢ 7-9
6 5 30.60+1.2120 26-33 14.80+£0.37¢ 14-16 13.00+0.32 12-14 13.60+0.25%® 13-14 7.80+0.20%¢ 7-8
7 3 33.00+1.00° 32-35 15.70+0.33¢ 15-16 13.33£0.33 13-14 11.33£0.90° 10-13 7.70£0.332%¢ 7-8
8 15 30.80+0.24%<¢ 29-33 15.13£0.24< 14-17 12.30£0.21 11-14 13.13£0.32%® 11-16 7.60%0.16% 7-9
9 3 31.00+0.60%>< 30-32 15.70+0.70% 15-17 12.00+0.00 12-12 13.33£0.70% 12-14 7.33£0.33¢ 7-8
10 2 30.00+0.00 30-30 15.00+1.00% 14-16 12.00+0.00 12-12 13.00+1.00% 12-14 8.50+0.50 89
" 4 30.500.50¢ 30-32 15.50+0.30¢% 15-16 13.00+0.71 12-15 12.75+0.25%¢ 12-13 8.00+0.00%* 8-8
12 4 30.75+0.48%<¢ 30-32 16.00+0.41b<d 15-17 12.00+0.60 11-13 13.000.415 12-14 7.750.25%¢ 7-8
13 8 30.63+0.26°¢ 30-32 15.50+0.33¢¢ 14-17 12.38+0.18 12-13 13.25+0.25%® 12-14 7.90+0.23%¢ 7-9

Age

1 20 30.65+0.43 25-35 15.40+0.27 14-18 12.45+0.25 10-15 13.05+0.20 11-14 7.90+0.16 7-10
2 20 30.90+0.36 27-35 15.90+0.30 14-19 12.60+0.22 11-15 13.05+£0.25 10-15 7.65£0.15 7-9
3 17 30.71+0.45 26-34 15.71£0.25 14-18 12.71£0.20 11-14 13.18+0.35 10-16 8.00+0.14 7-9
4 13 31.08+0.38 29-33 16.15£0.32 14-18 12.46+0.30 11-14 12.85+0.32 11-14 7.85£0.15 7-9
General 70 30.81+0.20 25-35 15.7620.14 14-19 12.60£0.12 10-15 13.04+0.13 10-16 7.84+0.08 7-10

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, ¢, d, e: Values in same column not having a common superscript differ significantly (p<0.05).

Table 4. Phenotypic correlation coefficients between live weight and body measurements of Yalova genotype
Tablo 4. Yalova Genotipinin canli agirliklari ile viicut 6l¢tileri arasindaki fenotipik korelasyon katsayilari

WH BH RH BL TL RW w cD CG TC CBG HL HW FW EL EW
Lw 0.333" 0404" 03917 0447 0.027 0616" 0713 0.594" 0809”" 0479" 0405" 0448" 0294 0.162° 0229 0.251"

WH 1 0.868" 0.941" 0916" 0068 0.163" 02217 0369" 0283 0.273" 0217° 0.140° 0084 0.052 0.193" 0.245"
BH 1 0.880" 0.879" 0.094 0.176" 0.284" 0355" 0.339" 0.295" 0.243" 0.198" 0.197" 0.133" 0.141" 0.256"
RH 1 0.923" 0.062 0.205" 0.281" 0.356" 0.315" 0.279" 0.252" 0.165" 0.150° 0.083 0.190" 0.247"
BL 1 0.084 0205" 0312 0423 0368" 0.325" 0.283" 0227° 0.177° 0.110 0.236" 0.308"
TL 1 -0.055 -0.064 0032 -0018 -0.050 0.109 0087 0.055 0071 0061 0.046
RW 1 0.749" 0.308” 0.652" 0355" 0280 0236” 0.173" 0004 0069 0.127°
cw 1 0.391" 0.723" 0403 0331" 0.274" 0.254" 0068 0.158" 0.231"
cD 1 0.631" 0.373" 0203 0406 0.145" 0.182" 0.147° 0.111
cG 1 0495™ 0316 0422" 0.184" 0.148" 0.134° 0.139"
TC 1 0.083 -0.007 -0.123 0.167" 0.065 -0.011
CBG 1 0.385" 0.284" 0.163" 0.233" 0.259"
HL 1 0467" 0.177" 0204 0337
HW 1 0.145"  0.152" 0.326"
FW 1 0.098 0.016
EL 1 0.381"
EW 1

LW: Live weight, WH: Withers height, BH: Back height, RH: Rump height, BL: Body length, TL: Tail length, RW: Rump witdth CW: Chest width, CD: Chest depth, CG:
Chest girth, TC: Thigh circumtances, CBG: Cannon bone girth, HL: Head length, HW: Head width, FW: Forehead width, EL: Ear length, EW: Ear width. *: p<0.05; **:
p<0.01
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Effects of Some Environmental Factors on Morphological Characteristics of Yalova Genotype

There are some studies, whose results similar with
this study, reporting that the effect of the age factor
on live weight, withers height, body length, chest
girth, chest depth, chest width and rump width is
statistically significant (Mengistie et al., 2010; Bimerow
et al, 2011; Yilmaz et al., 2013; Ozbeyaz et al., 2018).
Ozbeyaz et al. (2018) found that the effect of age on
head length was statistically significant for ivesi
(Awassi) sheep. Yilmaz et al. (2013) reported that the
effect of flock factor for Karya sheep on live weight,
withers height, body length, rump height, chest girth,
chest width, chest depth was statistically significant
and their results are similar to this study.

In this study, we found high positive phenotypic

correlations  between live weight and body
measurements. In the analysis of correlation
coefficients between live weight and body

measurements, there was no correlation between tail
length and other body measurements whereas high
correlations were found between withers height, back
height, rump height and body length.

CONCLUSION

This study was carried out to identify some
morphological characteristics of Yalova genotype,
which are reared under extensive conditions in Yalova
genotype and neighbouring provinces and also
known as “Yalova, and Yalova type”, and to determine
the effects of some environmental factors on these
characteristics.

In this study, it was found that the adult live weight
of Yalova genotype was similar to other indigenous
breeds in Turkey. Although the genetic potential of
animals depends on the type of breed, macro
environmental factors like animal care and feeding
considerably affect the live weight of sheep.
Therefore, future studies on the live weight of Yalova
genotype should be done.

The determined body measurements of Yalova
genotype compared to other indigenous breeds,
withers height of Yalova genotype was higher. The
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daha iyi anlasilmakta, 6zellikle protein degeri yiiksek
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Degerlendirilmesi

Evaluation of Organic Production Possibilities in Goose-Meat
Production in the Eastern Anatolia Region of Turkey
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oz

Bu calismada Dogu Anadolu bolgesinde organik hayvancilik ilkelerine benzer bir
yetistiricilik ile yapilan ekstansif kaz yetistiriciliginin organik tretim kosullarina uygun
olup olmadigi ve organik kaz eti Uretim olanaklari degerlendirilmistir. Kazlar diger
kanatllardan farkh verim 6zelliklerine sahip, hastaliklara karsi daha dayanikli, barinak
gereksinimleri daha az olan ve mera otlarini degerlendirebilen sindirim sistemine
sahip bir kanatl taridur. Turkiye'de kaz yetistiriciliginin yerli irklarla ve cogunlukla
kicuk aile isletmelerinde yapilmasi, kazlarin diger kanatl hayvanlara gore hastaliklara
daha dayanikl olmalari ve Dogu Anadolu bélgesinde iklim kosullari, su kaynaklari ve
genis mera alanlarinin bulunmasi, ekstansif olarak yuritiilen kaz yetistiriciliginin
organik iretim kosullarina uygun olabilecegini géstermektedir. Oncelikli olarak et
Uretimine yonelik olarak yapilan kaz yetistiriciligi, meraya bagh olarak ekstansif
sistemle gerceklestiriimekte, et Uretimi kimyasal kullanilmamis dogal meralara dayal
olarak yapilmaktadir. Bolgede barinak kosullarinin dizenlenmesi ve meraya ek
yemleme icin organik yem uretimi ve kullanimi ile organik kaz yetistiriciligi mimkiin
gorilmektedir. Bolgeye yonelik eko turizmin yayginlasmasi ve kaz etine talebin
artmasi, organik kaz eti ihra¢ potansiyelinin yiksek olmasi nedeniyle organik kaz
yetistiriciligi bolge hayvanciliginin gelecedi agisindan 6nem tasimaktadir.

ABSTRACT

This study was evaluated whether extensive goose breeding performed using a
breeding method that is similar to organic livestock principles in the Eastern Anatolia
Region of Turkey is suitable for organic production conditions, and the potential for
organic goose-meat production. Geese have efficiency properties different from
those of other poultry species. They are resistant to diseases, require minimal shelter,
and have a digestive system that can digest pasture grasses. The use of indigenous
geese for goose breeding performed mostly in small family farms in Turkey, higher
resistance of geese to diseases compared to other poultry species, and appropriate
climate conditions as well as the presence of river resources and large pasture areas
in the Eastern Anatolia region imply that goose breeding that is performed
extensively is suitable for organic production conditions and can be transformed into
an organic system. Goose breeding that is primarily conducted to produce meat is
performed in extensive systems depending on the availability of pastures, and meat
production is conducted depending on natural pastures where no chemicals are
used. Organic goose breeding is possible by regulating the shelter conditions within
the region and by producing and using organic feed as a supplement to pasture
feeding. Because of the widespread ecotourism within the region, the increasing
demand for goose meat and the high potential for exporting organic meat, organic
goose breeding has become an important enterprise for the future of the regional
stockbreeding.

kentlesme ve sanayilesme ile birlikte artan hayvansal
protein gereksiniminin karsilanmasinda kirmizi ete
gore daha ucuz bir protein kaynagi olan kanath eti
giderek onem kazanmakta; tavukculukla sinirl olan
kanatl vyetistiriciliginde kazlarin da 6nemli bir yeri
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oldugunun farkina varilmaktadir (Giiven ve ark., 2003;
Demir ve Aksu Elmali, 2012).

Kaz yetistiriciligi Cin basta olmak Ulzere dlinyada
bircok tlkede 6nemli bir yeri sahiptir (Kumar, 2009).
Kaz eti tiketiciler icin alternatif bir Grin olarak
degerlendirilmekte ve bazi Ulkelerde talep giderek
artmaktadir (Lukaszewicz ve ark., 2008).

Kaz eti, tim amino asitleri yeterli diizeyde iceren
¢ok iyi bir protein kaynagidir (Liu ve ark., 2011). insan
saghgi icin gerekli olan demir, selenyum, cinko gibi
bircok minerali icermektedir. Oldukca besleyici
olmasina karsilik cok dustuk kalori diizeyine sahiptir.
Ayrica derisinde kolajen sentezi icin birincil amino asit
olan glisin bulunmaktadir. Meraya dayali olarak
yetistirilen hayvanlar genellikle ¢cok daha iyi omega-
6/omega-3 yag asidi oranina sahiptirler (Joseph, 2019).
Ote yandan sakatat, deri ve yadi hari¢, kaz etinin
protein ve enerji igeriginin tavuk etine gore daha
yuksek degerlere sahip oldugu bildirilmektedir (Aral
ve Aydin, 2007).

Son yillarda konvansiyonel tarimla elde edilen
gidalarin insan ve hayvan saghdi ile cevreye zarar
verdigi  duslncesinin  yayginlasmasi  nedeniyle,
tiiketiciler daha saglikli ve kaliteli Griinlere yonelmekte
ve organik gidalara olan talep artmaktadir (Duru ve
Sahin, 2004). Temel inanclardan birisi organik gidalarin
konvansiyonel gidalardan daha givenli oldugudur
(Sundrum, 2001). Cogu tiiketici bunu pestisit ve
kimyasallarin ~ kullaniminin  yasaklanmis  olmasina
baglamaktadir (Sossidou ve ark., 2015). Bu ¢ercevede
cayir ve meralara dayali olarak beslenen hayvanlardan
elde edilen ylksek kaliteli geleneksel Griinlere de talep
her gecen glin artmaktadir. Bu bakimdan kazlar, farkl
cevre kosullarina uyum yeteneklerinin yiiksek olmasi
ve dogal otlaklardan yiksek kalitede et saglamalari
nedeniyle bu tir sistemlere iyi uyum saglamis,
neredeyse diinya capinda yayilmislardir (Solé ve ark.,
2016).

Kazlar, seliiloz icerigi yliksek kaba yem maddelerini
sindirebilmeleri nedeniyle sirdirilebilir hayvansal
Uretim icin uygundurlar (Arslan ve Tufan, 2011).
Bitkileri secici olarak otladiklarindan, yabanci ot
mucadelesinde kullanilabilirler. Davranis 6zellikleri
kolay yonetilmelerini saglar, yani sirl yonetimleri
kolaydir. Ayrica et Uretimi icin yetistirilen kanatlilar
icerisinde en hizli buyime oranina sahip olan
hayvanlardir. Bunlarin yani sira tiyleri ve yagl
karacigerleri diger degerli yan uriinleridir (Buckland ve
Guy, 2002).

Tirkiye'de 6nemli bir ekonomik faaliyet olmamakla
birlikte, ozellikle kiglari uzun ve sert gecen Dogu

Anadolu bolgesindeki bazi illerde (Kars, Mus ve
Ardahan) uzun vyillardan beri kaz vyetistiriciligi
yapilmaktadir. Kaz etinin bolge insanlarinin hayvansal
protein ve kishk yemeklik yag gereksiniminin
karsilanmasinda énemli bir yeri bulunmaktadir (Celik,
2007; Demir ve ark., 2013).

Turkiye'deki kaz varh@inin yaklasik olarak yarisinin
bulundugu Dodgu Anadolu boélgesinde vyetistiricilik
kirsal yorelerde ve ekstansif olarak yapilmakta, kiigiik
aile isletmeleri seklinde, kiictik bir stri ile bulunduklar
cevre kosullarina  uyum saglamis yerli rklarla
yurutlilmektedir. Kazlar diger kanatl hayvanlara gore
hastalik etkenlerine ve soguk iklim kosullarina daha
dayanikli olmalarinin yani sira barinak gereksinimleri
de az olan hayvanlardir (Sarica ve ark., 2015). Genel
olarak kazlar icin 6zel barinaklar yapilmamakta, diger
hayvanlarla birlikte ya da onlarin barinaklarinda
olusturulan kiicik bolmelerde yetistirilmektedir (Tilki
ve Saatcl, 2016). Etlik pili¢ Gretiminde 6nemli olan bazi
hastaliklar kazlarda gorilmemekte (Demirulus, 2005),
bu nedenle 6lim oranlarn da ¢ok disik olmaktadir
(Muglal, 2001).

Bu calismada Dogu Anadolu bdlgesinde organik
hayvancilik ilkelerine benzer bir yetistiricilik ile yapilan
ekstansif kaz yetistiriciliginin  organik  Uretim
kosullarina uygun olup olmadigi ve organik kaz eti
Uretim olanaklari degerlendirilmistir.

Diinyada ve Tiirkiye’de Kaz Yetistiriciligi ve Kaz
Eti Uretimi

Kaz, ticari olarak yetistirilen en eski evcil
kanatlilardan  birisidir.  Soguk iklim kosullarina
dayanma yeteneklerinin yani sira sicak iklimlere de
uyum saglamalarina karsin, kaz Gretimi ticari olarak
yalnizca Asya ve Avrupa'daki az sayida Ulkede (Cin,
Rusya Federasyonu ve Romanya) 6nemli bir lretim
faaliyetidir (Glinduz ve ark. 2019). Dinyadaki kaz
varliginin en buyuk bolimi Asya’da bulunmasina
karsin, Avrupa'da oldukca fazla irk cesitliligi vardir. Kaz
yetistiriciligi, yerel kosullara iyi uyum saglamis irklarla
basarili bir sekilde yurutilmektedir. Kazlarin en 6nemli
ozelligi yesil kaba yemleri ve dusiik kaliteli tahil
bilesenlerini tliketebilmeleri ve disiik protein icerikli
rasyonlarla verimliliklerini siirdirebilmeleridir. Ayrica
yerel yem kaynaklarini da etkin bir sekilde
degerlendirebilmektedirler (Romanov, 1999).

Geleneksel yetistirme kosullarn diinya genelinde
farkhhklar gostermesine karsin kazlar daha ¢ok 6zel
ticari ciftliklerde yetistiriimektedir. Ancak baz
lUlkelerde alternatif yetistirme sistemlerine yonelik
talepler ortaya cikmaktadir. Ornegin ispanya’nin iber
Yarimadasi'nda herdemyesil mese  adaclarinin
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olusturdugu, kendine 6zgi bir ekosistem olan
Dehesa'da kazlar tim yil boyunca serbest olarak
dolasmakta ve mese palamudu ile dogal kaynaklara
bagh olarak beslenmektedir. Bu yo6rede yetistirilen
kazlarin etlerinde PUFA (¢oklu doymamis yag asidi) ve
PUFA:SFA (doymus yag asidi) oraninin tavsiye edildigi
gibi 0.4'den yuksek oldugu (Horcada ve ark., 2012),
dolayisiyla bu etlerin saglikli bir diyetin parcasi olarak
optimum  besin  degerlerine  sahip  olduklari
bildirilmistir (Solé ve ark., 2016).

Diinya kaz ve be¢ tavugu varhg Cizelge 1'de
verilmistir. Kaz ve be¢ tavugu varligi bakimindan
dinyada oOnde gelen ulke %85.2'lik payla Cin
(311.415.000 bas) olup, bu ilkenin ardindan
15.857.000 bas ile Mozambik ikinci ve 7.123.000 bas ile
Misir  Giclinci  sirada yer almaktadir. Turkiye ise
1.080.000 bas kaz varhgi ile dinyada 11. sirada
bulunmaktadir (FAOSTAT, 2020a).

Cizelge 1. Diinyada Ulkelere gore kaz ve be¢ tavugu varligi (2018)
Table 1. The presence of geese and guinea fowl in the world by
countries (2018)

Sira Ulkeler Sayi (bas) Payi (%)
1 Cin 311.415.000 85.2
2 Mozambik 15.857.000 4.3
3 Misir 7.123.000 1.9
4 Polonya 5.132.000 14
5 Romanya 4.710.000 1.3
6 Ukrayna 4.117.000 1.1
7 Rusya 3.695.000 10
Federasyonu

8 Madagaskar 3.020.000 0.8
9 Myanmar 2.265.000 0.6
10 Macaristan 1.189.000 0.3
1 Tiirkiye 1.080.000 0.3
Diinya 365.485.000

Kaynak: FAOSTAT, 2020a

Ote yandan Cizelge 2'de gériildigi gibi diinyada
2.646.233.000 kg dolayindaki kaz ve be¢ tavugu eti
Uretiminin %94.8'i Cin, geri kalan %5.2'lik kismi ise
diger ulkelerce gerceklestirilmistir. Turkiye'nin kaz eti
Uretimi ise yaklagik 2.209.000 kg dolayindadir
(FAOSTAT, 2020b).

FAO'nun 2018 yili verilerine gore; diinyada toplam
57.029.000 kg olan kaz eti ihracatinin %33.8'i Polonya,

%28.7'si  Macaristan, %20.6'si ise Cin tarafindan
gerceklestirilmistir. Bu U¢ Ulkenin dinya kaz
ihracatindaki payr %83.1'i agmaktadir. Toplam

50.587.000 kg olan ithalatta Almanya’nin payi %43.4,
Cin'in payl ise %30.6 olup; bu iki ilkenin diinya
genelindeki payr %74.0 dolayindadir (FAOSTAT,
2020¢).

Cizelge 2. Dinyada Ulkelere gore kaz ve beg tavugu eti Uretimi
(2018)

Table 2. Goose and guinea fowl meat production in the world
according to countries (2018)

Sira Ulkeler Uretim (kg) Payi (%)

1 Cin 2.508.623.000 94.8
2 Polonya 28.261.000 1.1
3 Macaristan 26.445.000 1.0
4 Misir 25.434.000 1.0
5 Madagaskar 12.715.000 0.5
6 Tayvan 11.156.000 0.4
7 Myanmar 10.030.000 0.4
8 israil 3.308.000 0.1
9 Almanya 3.127.000 0.1
10 iran 2.618.000 0.1
11 Tiirkiye 2.209.000 0.1
Diinya 2.646.233.000

Kaynak: FAOSTAT, 2020b

Tirkiye'de kaz yetistiriciligi henlz ticari bir
yetistiricilik faaliyeti olmamakla birlikte, bazi yorelerde
ticari duzeyde olmasa da yogunluk kazanmistir (Tilki
ve Saatci, 2016). Yetistiricilik 6zellikle kirsal alanlarda
yapilmakta ve kiiglik Olcekli aile isletmeleri tarafindan
merada otlatma seklinde siirdlrilmektedir. Bu
geleneksel yapi, kaz etinin yalnizca bolgesel ve yoresel
ev yemeklerinde kullanilmasina ve llke genelinde
yeterince taninmamasina yol a¢mis; bu nedenle de
yurtici tliketim talebinin yani sira ihracat olanaklarini
da kisitlamistir (Aral ve Aydin, 2007). Oysa Turkiye'nin
organik yetistiricilige uygun kosullari nedeniyle
organik kaz eti ihrag etme potansiyeli bircok Ulkeye
gore ¢cok daha fazladir (Kirmizibayrak, 2019).

Tarkiye'de kaz varliginin en yiiksek oldugu bolge
yaklasik %48.6'lik payla Dogu Anadolu bdélgesidir. Bu
bélgeyi %16.9'luk payla i¢ Anadolu bélgesi izlemekte,
en dusuk kaz varligi ise Akdeniz bolgesinde (%3.4)
bulunmaktadir (Cizelge 3).

Cizelge 3. Turkiye'de bolgelere gore kaz varligi (2018)
Table 3. The presence of geese by region in Turkey (2018)

Bolgeler Kaz Varhgi (bas) Orani (%)
Dogu Anadolu 525.061 48.6
ic Anadolu 182.576 16.9
Ege 102.739 9.5
Karadeniz 100.092 9.3
Marmara 58.017 54
Glineydogu Anadolu 74.664 6.9
Akdeniz 37.041 34
Toplam 1.080.190 100.0

Kaynak: TUIK, 2019
Tarkiye'de kaz varliginin illere gore dagilimi
incelendiginde Kars, Mus ve Ardahan’in ilk {i¢ sirada
yer aldiklari gorilmektedir (Cizelge 4).
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Cizelge 4. Turkiye'de illere gore kaz varligi (2018)
Table 4. The presence of geese by province in Turkey (2018)

Sira iller Kaz(;,:;)hg' Orani (%)
1 Kars 274.157 254
2 Mus 92.754 8.6
3 Ardahan 75.626 7.0
4 Cankir 58.982 55
5 Kutahya 42.211 39
6 Samsun 33.682 3.1
7 Afyonkarahisar 32.534 3.0
7 Yozgat 29.163 2.7
9 Sanhurfa 25.116 2.3
10 Corum 23.915 2.2
ilk 3 il toplami 442.537 41.0
Tiirkiye 1080.190

Kaynak: TUIK, 2019

Cizelge 4'de goriildugu Uzere, il bazinda en buyuk
paya (%25.4) sahip olan Kars ile 1992 yilinda Kars'tan
ayrilarak il olan Ardahan'in payr (%7.0) dikkate
alindiginda, s6z konusu bu iki ilin Turkiye kaz
varliginin  yaklasikk  %32.4’ine  sahip  oldugu
gérilmektedir. Ote yandan Mus ili yaklasik %8.6'lik
payiyla Kars'in ardindan ikinci sirada yer almaktadir. Bu
yorenin iklim kosullari, akarsu kaynaklari ve mera
varligi  kaz yetistiriciligine uygun bir ortam
saglamaktadir (Kirmizibayrak, 2019).

Dogu Anadolu Bélgesinde Kaz Yetistiriciliginin
Organik Hayvanciliga Uygunlugu Acisindan
Degerlendirilmesi

Organik hayvancihigin temelini, vyetistirildikleri
bdlgeye uyum saglamis ve hastaliklara dayanikli yerli
irklarin  kullanimi, uygun barinak kosullari, hayvan
refahi ve organik yemlerle besleme gibi dort ilke
olusturmaktadir (Gibon ve ark., 1999; Woodward ve
Fernandez, 1999; Hovi, 2001).

Turkiye'de organik hayvan yetistiriciliginin ilkeleri
Organik Tarmin Esaslari ve Uygulanmasina iliskin
Yonetmelik (Anonim, 2010) ile tanimlanmis olup,
buradaki esaslar kendi ciftlik yeminin kullanimi,
koruyucu allopatik veteriner ilaclarinin kullanilmamasi,
meralara erisim, dusuk yerlesim sikhgi, yavas gelisen

genotipler ve daha uzun (Uretim siresi olarak
Ozetlenebilir.
Mevzuata gore, organik hayvancilikta cevre

kosullarina uyum yetenegi ylksek ve hastaliklara
dayanikli irklarin secilmesi, dolayisiyla yetistirildikleri
bolgeye uyum saglamis yerli irklar ve melezlerinin
kullanilmasi gerekmektedir. Turkiye'de kaz varliginin
blylk bir bolimu yerli genotiplerden olusmaktadir
(Demir ve ark. 2013). Son yillarda yerli irklarin et ve

yumurta verimini artirmak icin yabanc irklarla
yetistirici elinde bilingsiz melezlemeler yapilmakta ve
yerli irklarin genetik yapilarinin bozulmasi tehlikesi ile
karsi karsiya kalinmaktadir (Kirmizibayrak, 2019).
Yabanci irklarla melezleme yerine vyerli genotip
kazlarda uygulanacak seleksiyonlar ile yeni hatlar elde
edilmeye calisiimahdir (Taskin ve ark., 2017)

Organik hayvancilikta damizlik olarak tamamen
organik  yemlerle  beslenen, genetik yapisi
degistirilmemis, cevreye, iklim kosullarina ve
hastaliklara dayanikli hayvanlarin kullaniimasi gerekir.
Kazlar, sert hava kosullarina ve hastalik etkenlerine
diger kanatlilara gore daha dayanikhdirlar. Nitekim
yapilan bir calismada vyetistirici ailelerden %98.5'i
hayvanlarinin hi¢ hastalanmadigini bildirmistir (Boz ve
ark., 2014). Bilindigi Uzere organik yetistiricilikte
hayvanlarin hastalanmasi halinde kimyasal yolla
sentezlenmis allopatik tibbi veteriner Uriinleri ya da
antibiyotiklerin yerine, mevzuatta belirtilen Uriinler ve
fitoterapotik driinler kullanilmaktadir. Bu nedenle
kazlarin hastaliklara karsi dayanikli olugslar ilag
masraflarint  ve 06lim oranlarini  disliirmektedir
(Muglah, 2001; Kadioglu ve ark., 2016).

Organik sistemde hayvanlar meralara veya acik
hava gezinti alanlarna veya agk alanlara
erisebilmelidir. Kazlar, herbivor beslenme yetenegine
sahiptir ve yalniz meraya dayali olarak beslenebilirler
(Muglali, 2001). Kazlarin otlama yetenekleri ve
beslenme aliskanliklarina bagli olarak kaz eti, mera
alanlarina erisimine izin verilen serbest dolasimli
kanatlilardan elde edilen bir et niteligindedir (Joseph,
2019). Hayvanlarin acik alana ¢ikabilme ve otlama
olanagina sahip olacak sekilde barindirnlmasina
serbest dolasimli (free range) sistem adi verilmektedir
(Sézcti ve lipek, 2016). Organik kanath hayvan
yetistiriciliginin en onemli 6zelligi otlatma alanlarina
erisimdir. Meralar kanath hayvanlar icin enerji ve
protein  kaynagi oldugu gibi antioksidanlar,
hipokolesterolemik ve antikarsinojenik bilesikler gibi
bircok biyoaktif bilesige de erismelerini saglamaktadir
(Ponte ve ark., 2004).

Turkiye'de toplam 14.617.000 ha cayir-mera
alaninin  %37.5'i  Dodu Anadolu Bolgesinde
bulunmaktadir (Anonim 2020b). Bu alanlarda organik
tarimi kisitlayici girdiler neredeyse hic
kullaniimadigindan (Comakli ve ark., 2010) organik
hayvancilik  bakimindan o6nemli bir potansiyel
olusturmaktadirlar. Ote yandan Tiirkiye'de (retilen
toplam 258.956 ton organik kaba yemin %87.1'i Dogu
Anadolu Bolgesinde Uretilmektedir (Anonim 2020a).

Kisa girinceye kadar geceleri barinakta tutulan ve
gundizleri acgik alanlara salinan kazlar, siri
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olusturarak meralara ve sulak alanlara yonelmektedir.
Bakici olmaksizin otlayan kazlar aksam Uzeri yerlesim
alanina, kendi barinaklarina donmektedir (Boz ve ark.,
2014). Kaz yavrular 10 gunlik yastan itibaren otlatma
alanlarina erisebilmekte ve Kasim aymina kadar
meralarda otlatma devam etmektedir. Geleneksel
yontemlerle kaz Uretiminde, kaz yavrular icin daha
Ozel bir besleme programi uygulanirken, ergin kazlarin
beslenmesine fazla dikkat edilmemekte ve sadece
istenen canh agirhida ulasmalari icin kesimden hemen
once ek bir besleme programina tabi tutulmaktadirlar.
Ek yemlemede arpa, bugday, kaba yemler, konsantre
yemler, ekmek ve diger evsel atiklar tek basina veya
birlikte kullanilmaktadir (Aksu EImali ve Demir, 2012).

Kanatli hayvanlarin meralarda taze otlari, bocekleri
ve solucanlar tiiketmeleri Griin kalitesinin artmasina
neden olmaktadir. Meraya dayali olarak beslenen
kanathlarin etlerinin dusiuk yag, yuksek vitamin ve
mineral icerikli olduguna dair arastirma sonuglari
bulunmaktadir (Sossidou ve ark, 2015). Yapilan
calismalar gida guvenliginin yani sira meraya dayali
olarak yetistirilen kanatli hayvanlarin etlerinin besleme
degerinin daha yiksek oldugunu ortaya koymustur
(Chaveiro-Soares ve ark., 2008).

Kazlar genellikle ekstansif beslenme ile kaba yeme
dayal olarak acik alanlarda yetistirilir (Demir ve Aksu
Elmali, 2012). Mikemmel otlayici olan kazlar yem
gereksinimlerinin cogunu otlayarak karsiladiklari igin
yem maliyetleri dusuktlr. Bu durum kaz etini hayvan
refahi ile ilgilenenler icin mikemmel bir secim haline
getirmektedir (Joseph, 2019). Ayrica otlatma sayesinde
yem giderlerinden %30 dlzeyinde tasarruf
saglanabildigi bildirilmektedir (Kadioglu ve ark., 2016).
Ote yandan, damizlik olarak tutulan kazlar genellikle
kisin ev artiklan ile beslenir ve bu da besleme
maliyetini Onemli Olclide azaltir. Kaz yetistiriciligi
kicuk aile isletmelerinde genellikle kadinlar tarafindan
yuritilduginden isglicu giderleri de azalmaktadir
(Demir ve Aksu Elmali, 2012).

Kazlarin diger hayvanlardan en ayirt edici ve ilgi
cekici yani bitkisel iretimde yabanci ot miicadelesinde
kullanilabilmeleridir. Kazlar, gen¢ yabanc otlar
taniyarak, esas bitkilere zarar vermeden yemekte,
boylelikle  pestisit  kullanmaksizin  yabana ot
miicadelesi saglanmis olmaktadir (Kadioglu ve ark.,
2016).

Organik hayvancilikta iklim kosullarinin
hayvanlarin agik havada yasamalarina uygun oldugu
yorelerde barinak yapilmasi zorunlu degildir. Meraya
dayali olarak yapilan kaz yetistiriciligi, pahali barinak
ve ekipman gereksinimini ortadan kaldirr, yalnizca
yemlik, suluk, ¢it ve golgeliklere ihtiya¢ duyulur

(Buckland ve Guy, 2002). Tirkiye'deki yetistiricilikte
kazlara 6zel barinaklar insa etmek yerine diger ciftlik
hayvanlari veya tavuklar icin yapilmis barinaklarin bir
kismi kullaniimaktadir (Demir ve Aksu Elmali, 2012).

ONERILER ve SONUCLAR

Organik kaz vyetistiriciligine gegis Turkiye'deki
endustriyel kanath hayvan Gretiminin yani sira Dogu
Anadolu boélgesindeki kicik aile isletmeleri icin bir
alternatif olabilecektir. Ancak bunun icin baz
darbogazlarin asilmasi gerekmektedir.

Oncelikle kiiciik aile isletmelerinin organik tretime
gegis stirecindeki maliyetleri karsilamalari oldukca zor
oldugundan isletmelerin kooperatif ya da birlik catisi
altinda toplanmalari uygun olacaktir. Bu kapsamda
bolgede kaz yetistiriciliginde organik sisteme gecisi
tesvik etmek icin, yetistiriciler girdi temininden
pazarlamaya kadar tim sirecte bilgilendirilmeli ve
tesvik edilmelidir.

Organik kaz yetistiriciliginin temel ilkelerinden biri
meraya ek yemleme icin organik olarak yetistirilmis
yem maddelerinin kullanimidir. Bu nedenle organik
yem uretimini tesvik etmek icin yetistiricilere yapilan
desteklerin artirlmasi gerekmektedir.

Organik sistemde hayvanlar kafeslerde tutulamaz
ve acik yetistirme kosullarinda yetistirilir. iklim
sartlarinin uygun oldugu hallerde hayvanlarin acik
hava barinaklarina ulasmalar saglanir. Ote yandan
barinaklardan her birinin toplam kullanilabilir alaninin
1.600 m?yi asmamasi ve barinaklarda 2.500'den fazla
hayvan bulundurulmamasi gerekir (Anonim, 2010).
Organik vyetistiricilige gegis icin 6ncelikle bdlgedeki
barinak kosullarinin diizenlenmesi, mevzuata uygun
barinaklarin yapiimasi gerekmektedir.

Ote yandan yetistirici elinde yabana irklarla
yapilan bilingsiz melezlemeler engellenerek, vyerli
irklarin  genetik yapilarinin  bozulmasinin  6niine
gecilmeli; yeni hatlarin elde edilebilmesi icin yerli
genotiplerde  seleksiyon  calismalarina  agirlik
verilmelidir. Ayrica biyoguvenlik kurallan titizlikle

uygulanmall, hayvanlarin kesimi, urdnin
ambalajlanmasi,  etiketlenmesi ve  pazarlanmasi
asamalarinda  yetistiricilerin  mevzuata uymalari

saglanmaldir.

Sonuc olarak, bolgeye yonelik eko turizmin
yayginlasmasi, kaz etine talebin artmasi, organik kaz
eti ihra¢ potansiyelinin yiksek olmasi nedeniyle kaz
yetistiriciliginde organik sisteme gecis bolge
hayvanciliginin gelecegi agisindan 6nem tasimaktadir.
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Anahtar Kelimeler: Hayvancilik, iklim oz
degi§ik|igi,s[]rd[]r[]|ebi|ir|ik’ Uretim iklim degisikligi strdurilebilir kalkinmanin gerceklesmesi karsisindaki en énemli

problem olmanin yaninda insanoglunun gelecegdi icin dnemli bir tehdit unsurudur.
Hayvansal Uretim kapsaminda 6zellikle de diinyanin beslenme ve gecim kaynaklari
noktasinda hayati 6nem tasiyan bolgeler tizerinde genis kapsamli sonugclari olacaktir.
Bu etkiler hayvancilik sistemlerinin savunmasizigini arttirirken, kuraklik gibi olgular
ortaya c¢ikacak streslerin etkilerini daha da kétilestirebilir.  iklim  degisikligi
ekosistemlere olan etkisinin yaninda, hayvansal tretimin dayanagini olusturan dogal
kaynaklar tizerinde de 6nemli problemler olusturmasi kaginilmazdir. Sicaklik ve yagis
modelleri gibi klimatoloji 6zellikleri hayvanlarin yil boyunca mera ve diger
kaynaklarinin kullanilabilirligi tizerinde biiyiik etkiye sahiptir. Diger taraftan hayvansal
Uretim faaliyetleri besin zincirinin 6nemli bir halkasi olmasinin yaninda sera gazi
emisyonlarina da 6nemli katkida bulunmaktadir. Diinya hayvancilik sektoriniin,
ozellikle gelismekte olan tilkelerde dnlimizdeki yillar icinde yaklasik iki katina ¢tkmasi
muhtemel olan yuksek et ve st talebinin desteklendigi buylk bir dontsiim yasamasi
beklenmektedir. Hayvansal Uretim, degersiz arazilerin kullaniimasi ile insanlar
tarafindan kullanilamayan enerji ve protein kaynaklarinin yiksek oranda besleyici
hayvansal kaynakli gidalara donustirilmesi, tarimsal yan triinlerle cevre kirliliginin
azaltilmasi, gelir elde edilmesi ve gecim kaynaklarinin desteklenmesi yoluyla tim
diinyada milyonlarca insanin surdirilebilir yasamina katkida bulunmaktadir. Bu
calisma ile iklim degisikliginin hayvancilik faaliyetleri ve hayvansal tretim Gzerindeki
etkileri ele alinmaya cahsiimigtir.

) : ABSTRACT
Keyvyordg. leeStOCk,’ climate Change‘ Climate change is not only the most important problem for the realization of
sustainability, production sustainable development, but also an important threat for the future of human

beings. Within the scope of animal production, it will have far-reaching
consequences, especially on regions that are vital to the world's nutritional and
livelihood sources. While these effects increase the vulnerability of livestock systems,
events such as drought may worsen the effects of stresses that may arise. In addition
to the impact of climate change on ecosystems, it is inevitable that it creates
important problems on the natural resources that form the basis of animal
production. Climatology features such as temperature and precipitation models have
a major impact on the availability of animals throughout the year on pasture and
other resources. On the other hand, animal production activities contribute to
greenhouse gas emissions as well as being an important link in the food chain. The
world livestock industry is expected to experience a major transformation,
supporting high demand for meat and milk, which is likely to double in size in the
coming years, especially in developing countries. Animal production contributes to
the sustainable lives of millions of people all over the world through the use of
worthless lands and the conversion of energy and protein resources that cannot be
used by humans to highly nutritious animal sourced foods, reducing environmental
pollution by agricultural by-products, earning income and supporting livelihoods. In
this study, the effects of climate change on livestock activities and animal production
have been tried to be addressed.

GiRIS gelecegine yonelik bazi endiselerin olusmasina neden
Surdirilebilirlik kavrami kapsaminda ortaya cikan  olabilmektedir. Dinyada strdirilen  yetistiricilik
bazi yaklasimlar, hayvansal (retim sistemlerinin  faaliyetleri yerylziindeki buzullar ¢ikarldiktan sonra
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kalan arazinin yaklasik %30’unu kullanarak milyarlarca
insanin  yasamsal faaliyetlerinin  surdirilmesine
onemli katkilar saglamaktadir. Diger taraftan ise bu
faaliyetler sonucu ortaya cikan kiresel insan kaynakli
(antropojenik) sera gazlarinin yaklasik %14'linden
sorumlu tutulmakta ve insanoglu icin toprak, su ve
hava kirliligi kaynadi oldugu ifade edilmektedir.
Cevresel etkiler ile iligkili bu endiseler, hayvancilik
sektoriniin surddrilebilirligine yonelik
degerlendirmelerde 6nemli bir tartisma konusu
olmaya bagslamistir (Herrero ve ark. 2014). 21. ylzyihn
ortasindan itibaren hayvansal urlinlere olan talebin
%100 artmasi beklenirken, iklim degisikligi, dogal
kaynaklarin kullanimi, yem miktan ve kalitesi, hayvan
hastaliklari, sicak stresi ve biyolojik cesitlilik kaybi ile
ortaya c¢ikacak rekabetin  hayvansal  Uretimi
etkileyecegi ifade edilmektedir. Bu noktadaki esas
zorluk, ekonomik verimlilik, gida gtivenligi ve cevrenin
korunmasi arasindaki dengenin olusturulmasidir
(Wright ve ark. 2012).

iklim degisikligi, bircok tiriin ekosistem icinde
hayatta kalmasi ve dinyanin farkli bolgelerindeki
hayvancilik Uretim sistemlerinin surdurilebilirligi icin
biyik bir tehdit olarak gériilmektedir. iklim
degisikliginin  olumsuz etkilerine maruz kalacak
hayvancilik sektérii ayni zamanda bir metan emisyon
kaynagidir. Sigir, koyun ve keci gibi ruminantlarin
yasam dongilerinin sonucu ortaya c¢ikan metan,
toplam tarimsal faaliyetler icinde ©nemli bir pay
olusturmaktadir (Chauhan ve Ghosh, 2014). Ekstrem
hava olaylarindaki artislar tiim insanligi etkiledigi gibi,
gida Uretimi  ve gida glvenligi Uzerinde
(olumlu/olumsuz) etkilere neden olacag ifade
edilmektedir (Thornton ve ark. 2009).

Siirdiiriilebilir Hayvanciligin Uretim Boyutlari

Surdurilebilirligin tanimi genellikle karmasik veya
yetersiz bir sekilde ifade edilirken, ayni zamanda kisisel
deneyim ve diinya gorisiine gore de farkhhk
gosterebilmektedir. Ayrica “stirdirilebilirlik” veya tam
olarak surdirilecek olan sey zamanla degisebilir.
Genis anlamda “strduralebilirlik” bir stireci stirdiirme
yetenedi anlamina gelir. Bu terim, biyolojik sistemler
ile ilgili olarak siklikla kullaniimakta ve ¢evrenin
ekolojik  surecleri, biyogesitliligi  ve Uretkenligi
gelecege surdiirme yetenegi olarak
tanimlanabilmektedir.

Douglass (1984), surdirilebilir tarima yonelik
ortaya cikan (¢ farkli boyutun oldugunu ve her birinin
farkh bir disiince veya bakis lizerine kurgulanmasi
gerektigini ileri strmektedir. ilk boyut, gida
glvenligini ve karlihgi kapsar. Tarimsal faaliyetler
isletme sahipleri, isciler ve ciftlik ile ilgili girdi ve

ciktilarda yer alan kuruluslara gelir saglarken, insanlar
tarafindan tiketilebilecek yeterli miktarda saglikli gida
Uretmeyi de gerektirir. Bu temel olarak, arz ve talep
piyasa dizenlemelerini, karliigi ve verimlilikte strekli
artisi saglamak icin teknolojik ilerlemeye dayanan
strdirilebilirlik ihtiyacini ortaya koymaktadir (6rnegin
inek basina sut verimi). Surdurilebilir tarima yonelik
ikinci boyut, tarimsal faaliyette kullanilacak kaynagin
sinirh dogasini  olusturmaktadir.  Burada ise
strdurilebilirlik “yonetim” olarak kabul edilir.  Bir
onceki boyutta yer alan gida guvenligi ve karliigin
girdi Uzerindeki ciktisinin  maksimize edilmesine
dayandigi durumlarda, yonetim boyutuna zaman
degiskeni eklenir ve sirdirilebilir tanm “kaynak
yonetimi” olarak degerlendirilir. Bu konuyla ilgili olarak
Berkes ve Folke (1998), slrekli bulylyen bir
popllasyon icin gida kaynaklarinin  korunmasi
gerektigini ifade etmektedir. Daha acik bir ifadeyle
Uretimin cevresel bir maliyetinin oldugunu, gida ve
cevre gulvenligi saglamak icin ne kaynak ne de
cevrenin tiiketilemeyecegini aciklanmaktadir. Onerilen
Uclncl  surdurilebilirlik  boyutu ise  toplumun
strdurilebilir gida Uretimi ya da tarimin geleceginin
ne olacag beklentisini icermektedir. Bu felsefede,
tarim tek basina degil, tamami ayni sinirl kaynaklara
dayanan diger alt sistemlerin yer aldigi daha buyik bir
sisteme dayanmaktadir. Soyut olarak surdurilebilir
hayvansal Uretim boyutu, cevreye zarar vermeden
mevcut kaynaklarn verimli kullanarak toplum icin
verimli gida Uretimi olarak ifade edilmektedir.
Siirdiriilebilirlik Gostergeleri

Surddrilebilir hayvansal Uretim, cevresel acidan
saglikli, ekonomik acidan karli ve sosyal olarak kabul
edilebilir bir Gretim olarak tanimlanabilir (Darnhofer ve
ark. 2010).

Cevresel Siirdiiriilebilirlik

Gevresel sirdurdlebilirlik yaklasiminda oncelikle
sera gazi emisyonlarini ve kaynak kullanimini azaltmak
one ¢ikmaktadir. Bu amagla ayni veya daha yiiksek
miktarda gida Uretmek icin ihtiyac duyulan toprak,
enerji ve su miktarini azaltmak gerekmektedir. Elde
edilen her bir birim Uretim icin cevresel etkiyi en aza
indirirken, gelismis ekosistemler ve biyolojik cesitlilik
icin daha fazla firsat yaratiimalidir. Ornegin etlik pilic
Uretiminde siire gelen Giretim degerleriyle 2050 yilina
kadar talebi karsilamak icin, mevcut 56 milyar olan
kapasitenin kiresel capta %134 artisla 131 milyara
¢ikarmanin gerekecegi belirtiimektedir. Bu daha fazla
toprak, su, enerji ve yem kullanimi anlamina
gelmektedir. Alternatif olarak, biyolojik sinirlarini
zorlamadan, hayvanlarin dogal kaynaklari yenilebilir
hayvansal Urlinlere donistiirme verimliligini artiran
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yenilik¢i yaklagimlarin benimsenmesi de 6ne cikan
diger bir konudur. Boyle bir yaklasim ile hayvan refahi
standartlarini koruyarak, gelecekteki kiresel talebi
karsilamak icin gereken hayvan sayisi ve ilgili
kaynaklarin tuketimindeki buyime en aza indirilebilir
(Knapp ve Cady, 2015).

iklim degisikliginin etkisinin azaltilmasi ile ilgili
olarak, ciftliklerde tretilen her bir kilogram et veya siit
icin ortaya cikan emisyon miktarinin 1960'lardan
2000'li yillara kadar (farkli hayvansal Grlinlere gore)
%38-76 arasinda azaldigi belirtilmektedir. Bununla
birlikte, emisyonlan daha da azaltmak icin yenilikgi
tarimsal uygulamalar, teknolojiler ve {rinlerin
kullanilmasinin yayginlagmasi gerekmektedir
(Andeweg ve Reisinger, 2013).

Cevreye duyarli hayvancilik sistemi, diger Gretim
faaliyetleri arasinda ©nem verilmesi gerekli bir
sistemdir. Bu kapsamda ele alindiginda (Arthur ve ark.
2015);

« Uretimin sirdirilmesi ve arttinlmasi noktasinda
hayvanlar icin yem Uretiminde dogal kaynaklarin
daha verimli kullanilmasina yonelik uygulama ve
teknolojilerin kullaniminin yayginlastiriimasi.

« Uretimin  gelistirilmesi  kapsaminda sera gaz
emisyon yogunlugunun (6zellikle metan ve azot
oksit) cevresel etkilerin iyilestirilmesi, hava, su ve
toprak kirliliginin (amonyak, nitrat, fosfor vb.)
azaltilmasi.

- Hava kalitesini iyilestirecek uygulamalarin devreye
sokulmasi.

« Glibre ybnetiminin gida ve enerjinin  geri
donlisimini saglayacak sekilde olmasi ve kiresel
Isinma potansiyeli yiksek gaz saliniminin en aza
indirilmesi.

« Uygun vyerlerde verimli otlatma sistemlerinin
kullaniimasi.
« Enerji  tasarrufu  saglayan alet/ekipman ve

yenilenebilir enerji kaynaklarinin kullaniminin tesvik
edilmesi.

« Toprak kalitesi ve verimliliginin korunmasi veya

iyilestirilmesinin saglanmasi.
« Biyocesitliligin ~ korumasi
ekosistem  ve  kdlturel
duyulmasinin saglanmasi.

veya  gelistirilmesi,
potansiyele  saygi

« Gida/yem ithalatinin gevresel ve sosyal etkilerini en
aza indirmek icin surdirilebilir kaynak kullanimina
ve yenilige acik olunmasi.

« Atigi azaltmak, yeniden kullanmak ve geri
donistirmek icin firsatlarin  en Ust  dlzeye
cikariimasi.

iklim Degisikliginin Surdirlebilir Hayvanciliga Etkiler Ei

Bugilin gelinen noktada, dodanin kendi kendini
yenileyebilme sinirlarinin ¢ok Uzerinde gergeklesen
cevresel bozulmalar, zamanla ©6niline gecilemez
boyutlara ulagmistir. Bu etkilerin ne kadar ciddi ve
insanoglu icin ne kadar yikici olabilecedi, bu
bozulmalara uyum saglamanin nasil miimkiin olacag:
hakkinda gortis farkliliklari  bulunmaktadir (Frase,
2017). Dolayisiyla c¢evresel surdurilebilirlik farkl
Uretim disiplinlerinin bir arada ¢éztimler Uretebilecegi
yaklasimlari  zorunlu kilmaktadir. iklim degisikligi,
tanimsal faaliyet icinde tarima elverisli olmayan
arazilerin  ekolojilerinin  degisimini zorunlu kilarak
dolayh etki yaparken, tarima elverisli araziler de ise
bircok tlriin miktar ve dagilimlarina etki etmesi
beklenmektedir (Hickling ve ark. 2006).

Ekonomik Uygulanabilirlik

Yetistiriciler  acisindan  hayvansal  Uretiminin
ekonomik olmasi 6ne cikarken, gida zinciri paydaslari
acisindan ise yatinm yapabilecegi ve sirdurebilecegi
noktada tlketicilerin uygun fiyath kaliteli gidalara
erisebilmelerinin saglanacadi kosullar ele alinmaktadir.
Ekonomik agidan surdurilebilir hayvancilik sistemleri,
asagida belirtilen kriterler ile ortaya konmaktadir (EU,
2012).

-Uriinlerin pazara sunulmasinda sosyal ve ekolojik
hedeflere uygun, ekonomik gida Uretimini saglamak.

-isletmelerin gida zincirinden elde edilen gelirden
adil pay almasini saglayacak kosullar olusturmak.

«Hayvancilik isletmelerinde  sirdirilebilirligin
iyilestirilmesine yonelik yatirrm yapma isteklerini
desteklemek.

«Yetistiricilerin hammadde girdileri ve Urlin satis
fiyatlan arasindaki degiskenlikler ile basa cikmalarina
yardimci olacak yenilik¢i yaklasimlari benimsemek.

Ekonomik acidan dogru sekilde hayvansal Giretimin
surdirilebilecedi yollar bulunmaktadir. Bunlar icinde
tesviklerden konsolidasyon stratejilerine yenilikgiligi,
verimlilik artisini, gida Uretim zinciri boyunca gelirin
adil bir sekilde dagilimini, 6lcek ekonomilerini ve
yuksek kaliteli katma degerli Urinleri Uretmeyi
destekleyen konu basliklari 6ne cikmaktadir. Diger
konular arasinda ise risk yoOnetimi, yetistirici
kooperatifleri, gida isleme ve dagitim sektoriinde
daha fazla avantaj saglayacak yaklasimlar ve araclar
yer almaktadir.

iklim degisikligi, azalan verim, artan tedavi maliyeti,
yem ve enerji fiyatlarinin artinimasi ve bina sogutma,
buharlastirma, sulama, sisleme sistemleri fiskiyeler ve
fanlar gibi barinaklarin yeniden tasarlanmasi icin yeni
altyapi yatinmlan yapilmasi gibi ciftliklerin isletme
maliyetini arttirmaktadir. Turkiye'de iklim
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degisikliginin  ekonomik etkilerini ortaya koymak
amaciyla Ko¢ ve Uzmay (2019) tarafindan yapilan bir
calismada bu etkinin sit sigin isletmelerinde 2044
yilina kadar %10-50 oraninda bir maliyet artisina yol
acacagi tespit edilmistir. Uretim maliyetindeki artisin
%48-71'inin 1sI stresi ve %24-52'si yem fiyatlarindaki
artistan kaynaklandigini ifade etmektedirler. Bu durum
gelecekte yapilacak tarimsal destekler ve yatinm
projelerinde iklim degisikligi ile konularini da dikkate
almalari gercegini ortaya koymaktadir.

iklim  degisikliginin hayvancilik faaliyetlerinde
maliyetlerini arttirmasina yonelik yapilan baska bir
degerlendirmede ise, 0Ozellikle yem hammaddesi
Uretiminin ciddi etkilenecegi bu rasyon maliyetlerinin
artmasina neden olacadi ve bunun da son driine
yansiyacagi belirtilmektedir. Ornegin, sigir eti fiyatlari
iklim degisikligi olmadan 2050 yilina kadar %33
artmasi beklenirken, iklim degisikligi ile bu degerin
%60'a ¢ikacagi tahmin edilmektedir (Nelson ve ark.
2009).

Hayvansal  retim  iklim  degisikliklerinden
dogrudan ya da dolayli olarak etkilenmektedir. Sicakhk
artistyla hayvanlarda 1si Gretimi ve 1sinin kullaniimasi
arasindaki denge bozulabilmekte buda 6lim orani,
yem tiketim orani, canli agirhk artisi, siit Gretimi ve
gebelik orani lzerinde etkiler yapabilmektedir. Ayni
zamanda hayvansal uretim miktarindaki degisiklikler
maliyetleri de dogrudan veya dolayh
etkileyebilmektedir (CSB, 2012).

Sosyal Sorumluluk

Ciftlik hayvanlari insan bakimina muhtactir ve rutin
saglik uygulamalarn da dahil olmak Uzere refahlarina
saygl gostermek toplumun sorumlulugundadir.
Uluslararasi kabul géren “Bes Ozgirlik” kavramina
gore (OIE, 2011), ulasiimasi gereken ideal durum, ciftlik
hayvanlarinin aclik ve susuzluktan, rahatsizliktan ve
acidan, yaralanmadan ve hastaliktan, korkudan ve
stresten uzak olmasi, normal davranisini ifade etmekte
6zglr olmalari gerektigidir. Bu ideal duruma mimkin
oldugunca ulasabilmenin anahtar, bakicinin bilgi,
beceri ve kisisel nitelikleridir. Buna hayvansal tretimde
“lic temel” adi verilmektedir. Hayvan refahi
standartlarinin  yiiksek olmasi verimli bir UGretime
katkida bulunur. Ele alinan ¢ temel ilkenin dikkate
alinmasi strdirdlebilir bir hayvancilik Gretimi igin
hayati 6neme sahiptir (FAWC, 2007). Tek bir saglik
yaklasimi kavrami altinda, saglikli hayvanlarla saghkh
insanlar ayrilmaz bir sekilde birbirine bagli olup, gida
guvenligi ve halk saghginin givence altina alinmasi
temel esastir. Hayvansal Uretim dizeyinde iyi
hayvancilik  uygulamalari, hayvan hastaliklarini
Onleme, kontrol etme ve antimikrobiyal ilaclar da dahil

olmak Gzere bunlarin dogru kullanimini tesvik ederek
saglanabilir (CDC, 2018).

Hayvansal uretimde surdirdlebilirligin
sorumluluk bilesenleri (EU, 2012);

gida
sayisini

sosyal

toplumdaki
surdaralebilir

« Hayvansal
bireylerinin
kilmak.

- isletmelerdeki calisanlar, ydneticiler ve bunlarin
ailelerinin  saghgini, refahini ve sosyal haklarini
korumak.

dretimi  yapan
arttirmak ve

- Personelin calisma ve sosyal kosullarini, cinsiyet, yas,
din, milliyet, etnik koken ve Kkisisel tercihlerden
bagimsiz olarak ele almak.

- Gida glvenligi ve halk saghdinin giivence altina
alinmasini saglamak

- Hayvan sagligi ve refahini iyilestirmek ve korumak

iklim Degisikliginin Siirdiiriilebilir Hayvancilik
Sistemlerine Etkisi
Su Kullanimi

Tarimsal faaliyetler yaklasik %70'lik bir pay ile en
biyik tath su kaynagi kullanicisidir. Diinya genelinde
sulanan alan miktari gecen ylzyillda bes kat artmig
olmakla birlikte, diger sektorlerin su kullaniminda
gosterdikleri bliyiime son on yilda tarima gore daha
hizl gerceklesmistir (Steinfeld ve ark. 2006). Kiiresel
olarak her insan evsel amaclar icin gtinde 30-300 litre
su tiketirken, tikettigi gida maddeleri icin glinde
3000 litre kullanilmaktadir (Turner ve ark. 2004).
Mekonnen ve Hoekstra (2012), bazi hayvansal
Urtinlerin her bir kilogram {retiminde kullanilan su
miktarini sigir eti (15.415 It), koyun/kegi eti (8.763 It),
pilic eti (4.325 It), yumurta (3.265 It), stit (1.020 It),
peynir (5.060 It) ve tereyag (5.553 It) oldugunu
belirtmektedir.

Deniz seviyesi arttikca, kiyi tath su akiferlerine daha
fazla tuzlu suyun dahil olmasi ile (Karl ve ark. 2009),
ortaya ¢ikacak tuzlanma, kimyasal ve biyolojik
kirlenmenin yaninda, diinya ¢apinda su kdtlelerinde
yuksek konsantrasyonlarda bulunan agir metallerin
artmasi da hayvansal Uretimin etkilenmesi sonucunu
doguracaktir. Suyun tuzlanmasi  hayvanlarin
metabolizma, Ureme ve sindirimini etkilerken,
kimyasal kirleticiler ~ve agir metaller ise
kardiyovaskiiler, bosaltim, iskelet, sinir, solunum
sistemleri ve saglkl Gretim isleyisini bozabilir
(Nardone ve ark. 2010). iklim degisikligine bagl olarak
arazi kullanimina dayali olarak stirdirilen hayvancilik
sistemleri icin mevcut su potansiyelinin azalmasinin
etkilerine yonelik arastirmalar ise oldukga sinirhdir
(Thornton ve ark. 2009). Bu nedenle, stirdtrulebilir
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hayvansal Uretim kapsaminda suyun kullanilabilirligi
ve tuketimi dogru sekilde azaltma stratejilerini dikkate
alan calismalara daha fazla ©nem verilmesinin
gerektigi belirtilmektedir.

Farkl hayvansal Uretim sistemleri ve elde edilen
hayvansal Urlinler ile ilgili hayvan su verimliligi (elde
edilen faydalar/su girisi) tahminlerinde 6nemli
degiskenler yer almaktadir. Buradaki temel varyasyon
kaynadini, hayvanlarin dogrudan su tiketimi (%10)
degil, yem uretimine (%90) dayali su olusturmaktadir.
Bu miktar bodlgeye, lretim sistemine, mevcut yem
kaynaklarina, rasyon ¢esitliligine ve Uretim seviyesine
bagli olarak énemli 6l¢lide degismektedir (Peden ve
ark. 2007). Bu baskin olan Uretim sisteminde kullanilan
tirlere bagli olarak, farkli bolgeler, yem Uretimi veya
otlatma icin kullanilan suyun farkli miktarda olmasiyla
iliskilidir. Mera bazh Uretim sistemlerinde, su verimi
dogru mera yodnetimi ile 6nemli dlglide
iyilestirilebilecegi, bu kaynagin tek basina 2050 yilina
kadar tarimda ek su kullanimini %45 azaltma
potansiyeli oldugu calismalarda ortaya konmustur
(Rockstréom ve ark. 2007). Hayvanlarin su tuketimi,
gebelik, suit verimi, guinlik aktivite, yem hammaddesi,
yem tiketimi ve sicaklk gibi cesitli faktorlerden
etkilenir. Evcil hayvanlar yaklasik 60 giin yiyecek
almadan yasayabilirken, ancak yedi gln susuz
yasayabilirler. Ozellikle isitme ve gérme duyusu su
alimina bagh olarak ciddi oranda etkilenir (Scherer,
2015).

Hayvancilik faaliyetleri kapsaminda su ihtiyac
sicaklikla da yakindan iliskilidir ve gelecekte sicakhigin
artmasiyla bu daha da artacaktir. Ornegin, siiriiniin su
ihtiyaci 2,7 °Clik bir sicaklk artisiyla %13 civarinda
artabilir ve sicaklik ylUkselmeye devam ettikce
dogrusal olmayan bir artisla bu ihtiya¢ artmaya devam
eder (Howden ve Turnpenny, 1998). Hayvanlarin daha
yuksek su gereksinimi, otlama alanlarindan daha uzak
mesafelere gidemeyecekleri ve otlatma alanlarinin
dinlenmesine yeterli 6nem verilmedigi noktalarda,
otlatma baskisinin ve sulama noktalarinin yakinindaki
topragin  yapisinda bozulma risklerini artirma
egiliminde olacaklari anlamina gelir. Bu durum
yagmurda 6ngoriilen azalma, ylizey suyunun azalmasi
ve kiicik su depolarinin tiikenmesini hizlandiran
buharlasmadaki artislarla daha da koti hale gelebilir.
Farkh  otlatma sistemlerinde yeralti suyunun,
hayvancilik icin 6énemli bir kaynak oldugu dikkate
alindiginda, gelecek yillarda, bircok yerde suya olan
talebin ve rekabetin arttigi daha fazla hissedilecek,
tahsis ve verimlilik konularinin ele alindigi politikalara
daha fazla ihtiyac duyulmasi kacinilmaz olacaktir
(Thornton ve ark. 2009).

iklim Degisikliginin Surdirlebilir Hayvanciliga Etkiler Ei

Yemlerin Kalitesi ve Miktari

iklim degisikligi meralarin verimliliginde azalmaya
neden olmasi kaginilmazdir. Bu alanlardaki ot
Uretimini en ¢ok etkileyecek faktorler sicaklik, yagis ve
toprak azotudur (Hanson ve ark. 1993). Yem miktarinin
ve kalitesinin 6nemli bir kismi atmosferdeki CO,
seviyesi ve sicakliktaki artistan etkilenmektedir
(Chapman ve ark. 2012). Yem bitkilerinin kalitesi, suda
¢Ozunlr karbonhidrat ve azot konsantrasyonlarindaki
degisikliklerden dolayr artan sicakhk ve kurak
kosullardan etkilenebilir. Sicakhk artislari, bitkilerde
lignin ve hiicre duvari bilesenlerini artirabilir (Sanz-
Saez ve ark. 2012; Polley ve ark. 2013), bu da
sindirilebilirligi ve besin icerigini azaltir (Polley ve ark.
2013). Su baskinlan gibi asin iklim olaylarn bitki
koklerinin seklini ve yapisini etkileyebilir, yaprak
blyime hizini degistirebilir ve toplam verimi
dusurebilir (Baruch ve Mérida, 1995). Kuru maddenin
icindeki suda ¢6zinlr karbonhidrat ve nitrojen
konsantrasyonlarinin degismesi ve ayrica kurakhgin
artmasi ile birlikte ot kalitesindeki degisiklikler kuru
madde verim artislarini telafi edebilir. Artan sicakliklar,
bitki dokularinin lignifikasyonunu arttirir ve bdylece
sindirilebilirligi ve bitki cesitlerinin bozulma oranlarini
azaltir (Chauhan ve Ghosh, 2014). Bu durum hayvanlar
icin mevcut besin maddelerinin azalmasina neden
olurken, kuigiik stirii sahipleri icin siit ve et tretiminin
azalmasi sonucunda gida guvenligi ve gelirler
Uzerinde etki yaratarak hayvansal Uretimde kayiplar
ortaya ¢ikaracaktir.

Mera ve yem kaynaklarinin kullanilabilirligini
sinirlayan  cevresel stres, kuraklik, yiksek/distik
sicakhk, ozon, ylksek karbondioksit, toprak suyu ve
tuzluluktan kaynaklanabilir. Cok yillik bitkiler, sinirli bir
verime sahip olmakla birlikte, dusiuk yagis veya
sulama ve yuksek tuz icerigine sahip ¢orak topraklarda
yetismektedir. Isi stresleri, hasat edilen Griin miktarini
azaltabilir, besin degerini degistirebilir ve tlrlin
kompozisyonunu bozabilir. Bu nedenle abiyotik
kosullar veya cevresel stres kaynaklarinin yem
dretimini  nasil  sinirladigi  ve bunlarin  olumsuz
etkilerini hafifletme yoniindeki arayislar giderek 6nem
kazanmaya baslamistir (Chauhan ve Ghosh, 2014).

Biyocgesitlilik

Biyocesitlilik, belirli bir ortamda bulunan cesitli
genleri, organizmalarn ve ekosistemleri ifade eder
(Swingland, 2001) ve insan refahina katkida bulunur
(WHO, 2005). Azalan popiilasyon ile birlikte genetik
biyocesitliligin risk altina girmesinde dogrudan etkili
unsurlardan biri de iklim degisikligidir (UNEP, 2012).
Bu konuda yapilan degerlendirmeler iklim degisikligi
ile dinyadaki mevcut tirlerin yaklasik %715-37'sinin
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yok olabilecegdini ortaya koymaktadir (Thomas ve ark.
2004).

Sicakhk artislart turlerin  Gireme performansini,
cografik go¢leri ve 6lim (achk, hastalik vb) oranlarini
etkilemistir (Steinfeld ve ark. 2006). Hikiimetler arasi
iklim Degisikligi Paneli'nin (IPCC) “Kiiresel Isinmada
1,5°C Raporu”, olasi iklimsel etkiler acisindan 1,5°C'lik
bir 1sinmanin 2°C'ye goére nispeten daha givenli
olacagini vurgulamaktadir. Rapora gore, kiresel
sicaklhklarin endistriyel donem o6ncesine gore 2°C
Uzerine ¢ikmasi, yalniz dogal yasam alanlari ve turlerin
kaybiyla sonuglanmayacak, buzullarin erimesi ve deniz
seviyesinin ylikselmesi sonucu sagligi, refahi, giivenligi
ve ekonomisiyle insan hayatini dogrudan etkileyecek
yikicl sonuglara da yol acacagi ifade edilmektedir
(IPCC, 2019). Yeryiiziinde 2000 yilina gelindiginde,
hayvan tirleri (esek, su aygir, sigir, keci, domuz, koyun
ve at) icindeki irklarinin %716'sinin  kaybedildigi
belirtiimektedir (Thornton ve ark. 2009). Benzer bir
yaklasim insanoglunun yaptigi tahribatlar ve doga
olaylari sonucu ortaya cikan degisikliklerin bilinen
7.616 hayvan tlriinden, 9%20'sinin risk altinda
oldugunu ve ayda yaklasik bir irkin yok oldugu ifade
edilmektedir (FAO, 2007). Bu noktada iklim degisikligi
ile bu riskin daha ciddi boyuta ulasmasi kaginilmaz
gorinmektedir. Diger taraftan iklim olaylarindaki
normalin disindaki degisimler (kuraklik) karsisinda
bitkiler ve hayvanlarin hastalik ve zararlilara direng ve
adaptasyon noktasinda ciddi sikintilar yasamasi
kaginilmazdir. Dolayisiyla ortaya ¢ikan bu sorunlarin
tirlerin yok olusunda ne sekilde etkisi oldugu Bharali
ve Khan (2011) tarafindan asagidaki sekilde
siralanmistir;

« tirlerin dagilimdaki degisiklikler,
« nesli tikenen canlilarin sayisindaki artislar,
« Ureme donemine yonelik farkhhklar,

- bitkiler icin blylime mevsiminin uzunlugundaki
degisiklikler

Tehdit altinda bulunan bazi tirler, iklim
degisikliginin etkilerine karsi ozellikle
savunmasizdirlar.  Ciftlik hayvanlann  kapsaminda

degerlendirildiginde irklar icinde yok olma riski en
yiksek olan hayvan tirleri, tavuk (rklarin % 33'0),
domuz (irklarin %18'i) ve buiyiikbas (irklarin %16's1)
hayvanlardir. Bununla birlikte, risk altindaki irklarin
gelecegi bulunduklar bolge kosullan ile de iliskilidir.
Gelismekte olan bolgeler risk altindaki memeli
tirlerinin yaklasik %7-10'una sahip olmakla birlikte,
mevcut memeli turlerinin %60-70'i tanimlanamayan
bir risk altinda oldugu da ifade edilmektedir. Buna
karsilik, hayvancilik endustrisinin fazlasiyla
uzmanlastigi ve az sayida irka dayandigi gelismis

bolgelerde, risk altindaki memeli tlrlerinin %20-28
arasinda oldugu bildirilmektedir (FAO, 2007).
Thornton ve ark. (2009), ortaya cikan bu biyocesitlilik
kaybinin temel olarak hayvancilikta kullanilan, verim
ve ekonomik getiri temelli farkli yaklasimlarin oldugu
geleneksel Uretim sistemlerinin  marjinallesmesini
savunan uygulamalardan kaynaklandigini belirtmektedir.

Hayvansal ve bitkisel Gretim faaliyetlerinde iklim
degisikligi ve buna bagl olarak biyolojik cesitliligin

azalmasi  kaynakli ciddi kayiplarin  yasanilmasi
kacinilmazdir. Bu irklar ve tirler dogal olarak
degistirilemeyecegine gore, farkli irklarin  dogal

genetik Ozelliklerini inceleyen ve iklim kosullarina
daha iyi adapte olabilecekleri kosullarin yaratilmasina
yonelik calismalar bugiin daha fazla 6nem tasimaya
baslamistir (Rojas-Downing ve ark. 2017).

Ureme

Isi stresinin lireme (zerindeki fizyolojik etkileri
hayvansal Gretim sistemlerine ekonomik olarak zarar
vermektedir. Isi stresi esnasinda kuru madde alimi
azalir ve hayvanlar Uzerindeki agsin 1s1 yikind
dagitmaya calistikca bakim gereksinimleri artar (West,
2003). Ayrica, kan akisindaki degisiklikler ve cesitli
hormonlarin  Uretilmesindeki dizensizlikler ireme
performansinin diismesine neden olur. Ozellikle yaz
aylarinda gebe kalma %20-30 oraninda disebilir (De
Rensis ve Scaramuzzi, 2003). Hayvanlarin dogum
oraninda ortaya cikan disuk degerler, kizginhklarin
dogru ve zamaninda saptanamamasi, erken
embriyonik oltimler, folikller baskinligin inhibisyonu
ve yumurtlamanin azalmasi gibi cesitli faktorlere
atfedilir (Putney ve ark. 1989; Wolfenson ve ark. 2000;
De Rensis ve Scaramuzzi 2003). Bu nedenle, isi
stresinin erken dénem embriyonik gelisimde, folikil
gelisimi ile baslayan Greme mekanizmasinda 6énemli
bir etkiye sahiptir. Mevsim tropik hayvanlarda yillik
olarak Gireme zamanini kontrol eden temel bir cevresel
faktor olup, tropikal boylamlarda yetistirilen kimi yerli
irklan etkiledigi gibi ihman boylamlarda yetistirilen
irklarin da yillik Greme ritmini kontrol etmektedir.
Yapilan bircok bilimsel arastirma disi ve erkeklerde
mevsime bagli olan {ireme aktivitelerinin iklim
degisikligi tarafindan etkilen fotoperiyot ile baglantili
olarak senkronize edildigini gostermistir (Gliney ve
ark. 2009). Bununla birlikte, bu etkilere aracilik eden
biyolojik mekanizmalar ise tam olarak ortaya
konamamustir. Ylksek cevresel sicakliklar, sigirin dogal
ciftlesme davranisini gdsterme yetenegini olumsuz
olarak etkileyerek, kizginligin siiresi ve yogunlugunun
kisalmasina neden olmaktadir (Orihuela, 2000).
Kizginhk davranistaki diizensizliklerin kuru madde
aliminin  azalmasinin  ardindan hormon uretimi
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Uzerindeki etkilerinin bir sonucu oldugu ifade
edilmektedir (Weswood ve ark. 2002).

Siit iiretimi

Sut sentezinin 1s1 stresine karsi (blylime

modellerine gore) %35-40'a varan verim diizeyinde bir
azalma olusturmasindan dolayl daha hassas oldugu
kabul edilmektedir (West, 1999). Geleneksel olarak,
sagmal sigirlarin sicaklik nem endeksi 72'yi astiginda
Isi  stresine  maruz kaldiklan  disinilmektedir
(Armstrong, 1994). Fakat son iklim kontrol deneyleri
st veriminin sicaklik nem endeksi 68 oldugunda
azalmaya basladigini gostermektedir (Zimbelman ve
ark. 2009). Siginn hareketsiz durmasi (termal yike
klasik tepki) arttiginda sicaklik nem indeksi
degerlendiren alan goézlemleriyle desteklenmektedir.
Sigirlar icin sicaklik artisini stresli hale getirdigi
diusindlen sicaklik nem indeksinin disik degerde
olmasi, daha yiiksek verime sahip sigirlarin termal
yike daha duyarlh olduklan hipotezi ile tutarh
bulunmaktadir. Sicak stresine maruz kalan hayvanlar
yem alimini azaltir, bu durum muhtemelen sindirim
(6zellikle ruminantlarda) ve metabolizma esnasinda
besinlerin 1s1 Uretmesi (yani yemin termik etkisi)
karsisinda bir hayatta kalma stratejisi gelistirirler.
Genel olarak, 1si stresinin neden oldugu yetersiz yem
aliminin  sit  Uretiminin  azalmasindan  sorumlu
oldugunu ileri surilmektedir (Fuquay 1981; Beede ve
Collier 1986; West 1999; Silanikove 2000; DeShazer ve
ark.2009). Bununla birlikte, son yapilan calismalarda
yem tuketimindeki farkli egilimler ve sit veriminde
dongisel degisimler ile 1s1 yuUki etkisine tepki
verdikleri ortaya konmustur (Shwartz ve Rhoads,
2009). Bu durum, 1si stresinin hem dogrudan hem de
dolayli (yem tiiketiminde diisme) bir isleyisle st
sentezini azalttigini ortaya koymaktadir (Baumgard ve
Rhoads, 2012).

Yiiksek bagil nem ile birlikte yliksek cevre sicaklig
siireleri laktasyondaki bir sigirin artan viicut isisini
dagitma kabiliyetini tehlikeye sokar. Yiksek viicut
sicakhgina sahip sigirlar daha disiik kuru madde alimi
ve st Uretimi gosterirler, dolayisiyla bu durum sicak
ve nemli iklime sahip bolgelerdeki isletmelerin
verimliliginin dismesine neden olur. isletmelerde
yeterli sogutma sistemleri mevcut olmasina ragmen,
nemli iklimdeki verim, kurak iklimlerden daha
dusiktir ve bu sistemlerde genellikle sigir normal
vicut sicakligini koruyamaz. Kuru madde alimi ve
yuksek sit verimi icin yapilan seleksiyon uygulamalari,
Isiya daha az toleranshi sigirlarin ortaya ¢ikmasina
neden olur ki bu durum gelecekteki kiresel 1sinma ile
iliskili  bilinmeyenlerle birlestiginde, 1s1 stresinin
isletmeler icin daha kotl senaryolar olusturacagini
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gostermektedir. Gelecekteki zorluklarin Ustesinden
gelmek icin nemin yiiksek oldugu yerlerde geceleri
inekleri sogutabilen gelismis sogutma sistemleri
kullanilabilir. Sogurma kapasitesine yonelik sigirlarda
genetik cesitlilik vardir, bu da kalitsal olarak i1siya daha
fazla dayanikh sigirlarin  segilebilecedini ve melez
yetistirmenin firsatlar sunabilecegini gostermektedir.
Daha fazla sut Gretimi icin secilen sigirlarda buna
uygun besleme yonetimi uygulanmasi gerekir, ancak
ortaya cikacak cevresel stres ile genotipin iyilestirilesi
ve buna uygun besleme uygulamalari istenilen sonucu
ortaya cikmasini engelleyebilir. Hayvanlarda verimi
destekleyici uygulamalarinin yaninda, s stresinin
neden oldugu metabolik ve fizyolojik rahatsizliklari da
dikkate alan beslenme stratejileri  gelistirmek,
beklenen verim performansini arttirmaya uygun
metabolizmanin surdurilmesine yardimca olacaktir
(West, 2003).

Et iiretimi

Diinyada besi sigiri tiretiminde 6ne c¢ikan ulkelerde
hayvanlar genelde meradadirlar, dolayisiyla
barinaklarda tutulanlara gore dogal kosullara daha
fazla maruz kalirlar.  Sigir eti dretimi, cevresel
kosullardaki asiri ve ani degisikliklere karsi oldukca
hassastir. Ozellikle, yagl sigirlar (derinin altindaki yag,
hayvanin icindeki isty1 hapseden bir yalitim tabakasi
saglar), daha agir kil 6rtiisiine sahip sigirlar (daha fazla
yalitim) ve daha koyu deriye sahip hayvanlar (siyah ve
koyu kirmizi sigirlar) i1siya karsi cok hassastirlar. Hayvan
saghgi ve hayvan refahi kapsaminda etci sigirlari icin
kritik degerleri, %80'in altinda bagil nem ile 30°C veya
%80'in  lzerinde badil nem ile 27°C olarak
bildirmektedir (SCAHAW, 2001). Genellikle 15-29°C
arasindaki degerler, blylime performansini
etkilemiyor gibi goriinmekle birlikte, sicakhigin,
30°C'nin Ustline ¢iktiginda olumsuz etkiler ve giinlik
canh agirhk kazancinda distklikler goriilebilmektedir.
(Mitloehner ve ark. 2001), ylksek sicaklik ve glines
radyasyonu altinda tutulan sidirlarda gunlik kuru
madde aliminin distliiglu ve ortalama gunlik canli
agirlik kazancinin azaldigini, karkas randimaninda

kayiplarin  oldugunu, karkasta yag kalinliginin
distiginu ve hastalik gorilme sikh@inin arttigini
bildirmislerdir.

Yumurta iiretimi

Sicak  bolgelerdeki  1si stresi,  buylme

performansinda azalma (disiik canli agirlik artisi ve
karkas verimi) ve yiiksek 6lim oranlari ile kanatl
endustrisi icin blyiuk onem tasimaktadir (Bottje ve
Harrison, 1985; Geraert ve ark. 1993; Yahav ve ark.
1995). Isi stresi, tavuklarin Greme performansini
azaltarak yumurta Uretimini durdurur. Bu durum
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sadece yem alimindaki bir disisle degil, ayni
zamanda yumurtlamadan sorumlu hormonlarin
saliniminin diizensizlesmesi ve granilosa hiicrelerinin
luteinize edici hormona karsi duyarliliginin azalmasiyla
da ortaya ¢ikmaktadir (Donoghue ve ark. 1989; Novero
ve ark. 1991). Isi stresine maruz kalan tavuklarda viicut
agirhginda ve yem tiketiminde 6nemli bir azalma
meydana gelir. Yumurta uretimi, yumurta agirlig,
kabuk agirhgi ve kabuk kalinlidi, i1siya maruz kalma
nedeniyle olumsuz etkilenmektedir (Mashaly ve ark.
2004). Ayrica 1s1 stresi, yumurta kabugunun
mukavemetini, agirhigini, kahinhgini ve kil icerigini
olumsuz yonde etkiler ve yumurta kabugunun
hassasiyetinin artmasina neden olur (Miller ve Sunde,
1975; De Andrade ve ark. 1977).

Hayvan Saghgi

iklim degisikligi dogrudan veya dolayl olarak ciftlik
hayvanlarinin saghigi ve refahini 6nemli dizeyde
etkilemektedir. Dogrudan etkiler, sicakhga bagh
hastalik ve o6lim ile asin hava olaylan esnasinda
hayvanlarda ortaya cikan olgular olarak tanimlanir.
Dolayli etkiler ise daha karmasik vyollar izler,
hayvanlarin ~ termal  c¢evreye adapte olma
girisimlerinden veya iklimin mikrobiyal populasyonlar
Uzerindeki etkisi ile vektor kaynakli hastaliklarin
yayilmasi, bulasici maddelere konakgi direnci, yem ve
su kithgr veya gida kaynakl hastaliklar icermektedir
(Nardone ve ark. 2010). Vektor kaynakh hastaliklar,
asagida belirtilen durumlara bagl olarak sicakliktan
etkilenebilir. Bunlar;

1. Vektdr populasyonlarinin daha serin bdlgelere
(daha yuksek irtifali alanlara, hayvanlarda kene
kaynakli hastaliklar) veya daha ihman bolgelere (kuzey
Avrupa'daki mavi dil hastaligi) yayilmasi.

2. Agirt yagish yillarda, vektor populasyonlarinin ve
genis caplh olarak salgin hastaliklarin (Dogu Afrika'daki
Rift vadisi hummasi) artmasina yol acabilecek yagislar
ile ortaya cikan duizensiz degisiklikler.

Sicakhk  ve  nem  degisimlerinin  parazit
enfeksiyonlari lzerinde o6nemli bir etkisi olabilir
(Thornton ve Herrero, 2008). Sicaklik, eklem bacakli
vektorlerinin  gelisim hizlan ve vektor kaynakh
hastaliklarin bulasma riski tzerinde buyuk bir etkiye
sahiptir. Bu etkilerin sirasiyla 14-18 °C ve 35-40 °C alt
ve Ust sicakhk degerlerinde daha belirgin oldugu
distndlmektedir (Githeko ve ark. 2000). Sicakligin
vektor kaynakli hastaliklar Gzerindeki etkisi ikiye
ayrilabilir. Bunlardan ilki, vektorel hayatta kalma ve
cografi dagilimindaki degisiklikler, ikincisi ise vektorel
aktivite  gelisim  oranindaki  degisiklikler  ve
enfeksiyonlara karsi duyarllk. Vektorel hayatta kalma
ve cogdrafi araliktaki degisiklikler, dusiik sicakliktaki

bolgelerde sicakhgin yiikselmesi, vektor gelisimi,
kalhclhgr  ve  dolayisiyla  cografi  araliklarinin
genislemesini giiclendirir. Bununla birlikte, yiiksek
sicakliga sahip bolgelerdeki sicakligin daha da artmasi
vektorlerin canliigini 6nemli olctide arttirmaktadir.
Vektorel aktivite gelisim oranlarindaki degisiklikler ve
enfeksiyonlara duyarlilik, yuksek sicakliklarda genel
olarak eklem bacakl vektorlerin metabolik oranlarini
artirarak beslenme hizini, yumurta veya larvalarini
birakma sikligini  ve olgunlasmamis evreden
olgunlagsmaya gecisi hizlandirmaktadir (Ahumada ve
ark. 2004). Artan besleme hizi, vektorler ve konakgilar
arasinda patojen bulagsma sansini arttirirken, ayni
zamanda sicaklik ise enfeksiyon oranlarini ve
vektordeki patojenlerin yayllma dizenlerini etkiler
(Bett ve ark. 2017).

Ekosistemlerde ortaya ¢ikan degisikliklerin bulasici
hastaliklara  olan  etkileri,  ekosisteme, arazi
kullanimindaki farkhlasmaya, hastaliga 6zgi bulasma
dinamiklerine ve risk altindaki populasyonlarin
duyarliligina baghdir. iklim degisikliginin bulasici
hastalik yiiklerinde meydana getirdigi degisiklikler son
derece karmasik olabilir. iklim degisikligi sadece
ekolojik degisime hassasiyeti fazla olan hastalik
olgularini  etkilemenin yaninda, ayni zamanda
diizensiz yagislar sonucu olusacak taskin veya seller ile
iliskili ciddi saglik riskleri de ortaya ¢ikabilecektir (Patz
ve ark. 2005). iklim degisikligi hastaliklarin yayilmasi,
ciddi salginlar, hatta daha 6nce bu tipte bir hastaliga
maruz kalmayan hayvanlar da etkileyebilecek yeni
hastaliklarin ortaya ¢ikmasina neden olabilir. Bu
noktada hastalik dinamiklerini ve hayvanlarin
adaptasyonunu dikkate almak, o6zellikle direnclerini
korumak ve siirdirmek agisindan 6nemlidir. Kiresel
Isinma, yadislardaki dizensizlikler ve degisimler
beraberinde sinekler, keneler ve sivrisinekler gibi
vektor kaynakli zararhlarin miktarini ve yayilimini
etkileyecektir. Ayrica sicakligin arttigi  kosullarda
konaklar arasinda hastaligin bulagma riskinin artma
sansinin daha fazla oldugu belirtiimektedir (Thornton
ve ark. 2009). Bu konuyla ilgili olarak, White ve ark.
(2003) iklim degisikliginin Avustralya hayvanciligina
olan etkilerini ortaya koymak icin yaptiklari similasyon
calismasinda, artan kene istilasi nedeniyle hayvanlarin
canli agirliklarinin %718'ini kaybettigini saptamiglardir.
Wittmann ve Baylis (2000) ise genellikle koyun ve
bazen de sigir, keci ve geyikleri etkileyen mavi dil
virlistiinin ana vektori olan Iber yarimadasindaki
Culicoidesimicola’nin tepkisini simiile etmek icin bir
model  kullanarak  vektoriin, kuresel dlizeyde
sicakliklardaki ortalama 2 ‘C'lik bir artisla yogun sekilde
yayilacagini bildirmislerdir. Bu noktada 6ngoériilen bu
yayllmalarin hastalik izlemesi ve DNA parmak izi,
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genom dizilimi, direnci tanimlama testleri, antiviral
ilaglar, melez yetistirme sistemleri ve daha birgok
teknolojik uygulamalar ile Onlenebilecegi
belirtiimektedir (Thornton, 2009; Perry ve ark. 2013).
Bu noktada yeni hastaliklarin ortaya ¢ikmasinin, insan
ve hayvan arasinda yeni bir genetik materyalin ve
bunlarin  bulasabilme  olasihginin  bir  arada
kullanilmasini kolaylastiran bir karistirma araci olarak
islev gormesi ihtimali de yiiksektir. Bu hastaliklara
hayvanlarin maruz kalmasi veya etkilenmesinin ¢esitli
faktorlere bagimliligy, gercek hastalik riskini tahmin
etmeyi zorlastirmaktadir (Randolph, 2008).

SONUC

Surddrilebilir hayvancilik uretimi cevresel olarak
saglam, ekonomik olarak karli ve sosyal olarak kabul
edilebilir bir Uretimdir ve bunu basarmak icin,
strdirulebilir  hayvancilik sistemi, cevreye zarar
vermeden topluma vyeterli gelir saglarken, insan
tiketimi icin yeterli saglikli gida Gretmeyi hedefler.
Surdirdlebilir hayvanciliga etki eden en o6nemli
etkenlerden biri iklim degisikligidir.

iklim degisikligi hayvan refahini ve verimliligini
dogrudan ve dolayli olarak etkilemektedir Ortaya
¢ikan bu durum hayvan ve bitki biyogesitliliginin yani
sira su kaynagini, yem kalitesini ve miktarini azaltarak
hayvancilik sisteminin surdurilebilirligi icin ciddi bir
tehdit olusmaktadir, ayrica parazitler ve vektorlere
neden olan hastaliklarla cevresel etkilesimi de tesvik
eder. Bugtine kadar 6zellikle uretim &zelliklerine gore
hayvanlarin secilmesinde gosterilen c¢aba, bundan
sonra kondisyonu iyi olan, sicak stresine uyum
saglama gibi istenilen fenotipik 6zellikleri gdsteren
genotiplere  yonelinmelidir. Bu noktada kurak
bolgelerde yasayan toplumlarin ge¢misten gelen
Uretim ve yetistirme deneyimleri ile kazanilan
geleneksel uygulamalara bilimsel yaklasimlar katarak
gelecege yonelik kazanimlar elde edilebilir.
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Instructions to Authors of Manuscripts

Journal of Animal Production

The journal of Animal Production publishes original and unpublished research articles in Turkish or in English. Papers are
accepted for publication that they have not been published and are not going to be considered for publication elsewhere. Authors
should certify that neither the manuscript nor its main contents have already been published or submitted for publication in
another journal. All manuscripts should be accompanied by the Copyright Release Form, which can be found in each volume of
the journal and also available online in journal’s web site. This form should be completed and signed by all co-authors indicating
their consent to its publication. The corresponding author is responsible for obtaining the signatures of coauthors. The
corresponding author should be declared with his/her name, full postal address, e-mail, fax and telephone numbers when
submitting the manuscript.

1.
2.

w

o v

11.

12.

Journal of Animal Production is published two issues in a year as in June and December.

Original full-length research and review articles, which have not been published previously and/or the manuscripts published

as abstract only in the proceedings in the Symposiums, the Congress in the fields of In all areas of Zootechnics (basic

sciences, animal breeding, animal welfare, genetics, biometrics, animal feeding and nutrition diseases, food hygiene and

technology etc.) are considered for the publication. Short note and Letters to the Editor are not accepted for the publication.

If the first authors are the same in the manuscripts, only two of them are accepted for the publication in the same issue.

No royalty is paid to the authors. The fee (US$ 30) is required from accepted articles as mentioned in website

(http://dergipark.gov.tr/hayuretim/ )

Authors are responsible for the scientific content of the manuscripts to be published.

Application of the manuscripts should be via web address; http://dergipark.gov.tr/hayuretim

Manuscript should be prepared in such a form that it must include the title, an abstract in Turkish that is followed by abstract

in English including Title, Keywords in both languages, Introduction, Material and Methods, Results, Discussion, Conclusion

and, References. If preferred, the sections of “Result” and “Discussion” can be prepared under a single heading as a “Result

and Discussion”.

Abstract must include configured flat information on objectives of the research; approach and methodology, and important

research findings. Do not use all uppercase for the title of your abstract.

a. Turkish Translations of the Abstracts to be submitted from the manuscripts abroad will be performed by Editorial Board.

b. Abstracts should be written in English apart from manuscript and length is limited to a maximum of 200 words.

¢. Avoid from using author details, diagrams, references, and abbreviations except from commonly used ones in the manuscript.

d. Provide relevant keywords to a maximum 4-6 words leaving a linespacing after the abstract. Do not simply repeat words from the
abstract title only.

The full specific name; genus plus species, is italicized. Dots are used in the expression of decimals.

. "Figure" description contains graphs, photos, maps, pictures etc. while the other presentations of numbers in columns and

rows are described as "Table". Tables and figures should not be embedded in the text, but should be included as separate

pages. Color pictures or images should be submitted as separate files after adding a placeholder note in the running text

Any citation in your articles to at least one article among the previous papers published in our journal has great importance

for contribution to the application of Journal of Animal Production SCIENCE CITATION INDEX (SCI).

Style;

a.Manuscripts must be submitted in Word. All parts of the manuscript must be typewritten, single column, double-spaced,
with margins of at least one inch on all sides. The author must use a normal, plain font (e.g., 12-point Times Roman) for text and save the
paper in docx format (Word 2007 or higher). Number manuscript pages consecutively through-out the paper and not to exceed 20 pages in
total.

b. Text lines should also be numbered (continuously) to facilitate the review process.

c. The title of the article should be written size 14 point, bold, centered. Only the first letter of each words should be a capital and the rest in
lower case letters.

d. The names of the authors should be written in lower case letters; bold letters, point 12, centered and separated from the title by one line
space. The name(s) of the author(s) should be written with the surname in full and capital letters. Present the authors' affiliation addresses
(where the actual work was done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after the
author's name and in front of the appropriate address. Specify by asterisk the corresponding author. Leave one line space and write the e-
mail author only, centered, point 10 characters.

e. A maximum number of three levels of headings are recommended. First-level headings should start in the left margin with the first letter of
each major word capitalized, bold, Times New Roman 12 pt font. Second-level headings should be bold, left margin, with only the first
letter of the first word capitalized. Third-level headings are discouraged, but, if required, should begin on the left margin, only the first
letter of the word should be a capital and the rest in lower case letters.
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f. The main body of the manuscript should be double-spaced Times New Roman 12 pt font. All paragraphs should start at the left margin.
The text should be fully justified. There should be no hyphenation (cutting words). The authors are discouraged from highlighting text
with the use of bold or underlined fonts.

g. Academic and/or other professional institutions of the authors should be mentioned with 10 pt font using superscript on the number.

13. The system of “author and year” should be used for references in the manuscript except special cases. If there is more than
one reference, then the references should be given in chronological order. References in the text consist of the author(s) name
and publication year in parentheses, for example: Surnamel (2007), Surnamel and Surname2 (2005), Surnamel et al. (2003).
If several references are cited collectively, they are enclosed in parentheses with no additional parentheses around dates, and
separated by semicolons (SurnameA, 2002; SurnameB et al., 2008; SurnameC, 2008; SurnameD1 and SurnameD2, 2012).
Multiple entries for one author or one group of authors should be ordered chronologically, and multiple entries for the same
year should be distinguished by appending sequential lower-case letters to the year, even if the author groups are not
identical: e.g., Sbnmez, R., Kandemir, C., and Taskin, T. 1999a; Sénmez, R., Kandemir, C., and Taskin, T. 1999b; Sénmez,
R., Kandemir, C., and Tagkin, T 1999c. (because all will appear as " Sénmez et al., 1999" in the text).

14. References should appear together at the end of the paper, listed alphabetically by the last name of the first author. All
references cited in the text should be listed in the References section. If two or more references by the same author are listed,
the earliest dated work appears first. First letter of each word for the titles of the books and book chapters should be in
capital. Publishing number for Institutional publishing or publisher's name and address should be given. First line of the
reference should be at the beginning of paragraph and following lines must be drawn in of 0.5 cm. Journal titles must be
written in full.

Examples are given below of the layout and punctuation to be used in the references:

Article (all authors must be mentioned)

Foulley JL, Jaffrezic F, Robert-Granié C. 2000. EM-REML estimation of covariance parameters in Gaussian mixed
models for longitudinal data analysis. Genetics Selection Evolution 32:129-141.

Book

Lynch M, Walsh B. 1998. Genetics and analysis of quantitative traits, 1st edn., Sinauer Associates, Sunderland.

Chapter in a book

Somes RG. 1990. Mutations and major variants of muscles and skeleton in chickens. In: Crawford R. (Editor)
Poultry breeding and genetics, Elsevier, Amsterdam, pp. 209-237.

Symposium or congress paper

Villanueva B, Wooliams JA, Simm G. 1998. Evaluation of embryo sexing and cloning in dairy cattle nucleus
schemes under restricted inbreeding, in: Proceedings of the 6th world congress on genetics applied to
livestock production, 11-16 January 1998, Vol. 25, University of New England, Armidale, pp. 451-454.

Web sources (Authors, date and article name if available. Full URL address. Date of access)

Rayens B. Practical nonparametric statistics http://www.ms.uky.edu/~rayens/teaching/sta673/sta673.html (15 April
2004).

Efe E, Bek Y, Sahin M. 2000. SPSS’te ¢oziimleri ile istatistik yontemler. http://www.ksu.edu.tr/Kisisel/eefe/spss.pdf
(15 April 2004).

The corresponding author must submit the manuscript electronically to http://dergipark.gov.tr/hayuretim/ with additional
attachment files as:

a) Application Letter

b) Copyright Release Form

After two referees’ evaluations of the article, result sent to the corresponding author. Accepted articles are edited again and page
proofs (as PDF files) sent by e-mail to the corresponding author. Authors will be charged to cover partially the costs of
publication. The cost for publication; research articles sent from the other countries are free. One copy of the published journal
sent to the corresponding author.

Prof. Dr. Ahmet ALCICEK (Journal of Animal Production Editor in Chief)
Ege Universty, Faculty of Agriculture, Deperment of Animal Science

35100 Bornova, izmir-TURKEY
e-mail: ahmet.alcicek@ege.edu.tr; Tel: (232) 311 2917; Faks: (232) 388 18 67
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Hayvansal Uretim Yazim Kurallar

Hayvansal Uretim Dergisinde hayvancilik ile ilgili orijinal arastirmalar ve yeni bilgileri kapsayan, birgok kaynaga dayali belirli

bir sentez iceren o6zgiin derlemeler yaymlanir. Calisma Tiirkce veya Ingilizce yazilmis ve daha 6nce higbir dergide

yaymlanmamis veya yayma gonderilmemis olmalidir.

1.
2.

10.

11.

12.

13.

Dergi Haziran ve Aralik aylarinda olmak iizere yilda iki say1 olarak yayimlanir.

Dergide Zootekni Biliminin tiim alanlarinda (temel bilimler, hayvan yetistiriciligi, hayvan refahi, genetik, biometri, hayvan
besleme ve beslenme hastaliklari, gida hijyeni ve teknolojisi vb) hazirlanan, daha 6nce yayimlanmamis 6zgilin arastirma
makaleleri ve kongre kitaplarinda 6zet metni basilmig olan arastirma makaleleri ve derlemeler yayimlanir. Kisa notlar ve
editore mektup kabul edilmez

Ayni sayida bir yazarin ilk isim oldugu en fazla iki makalesine yer verilir.

Yazarlara telif ticreti ddenmez. Basima kabul edilen makalelerden web sayfasinda belirtilen
(http://dergipark.gov.tr/hayuretim ) basim iicreti alinir.

Makalelerin bilimsel sorumluluklar1 yazarlarmna aittir.

Makale bagvurulari http://dergipark.gov.tr/hayuretim adresinden yapilir.

Arastirma makaleleri Tiirkce veya Ingilizce dillerinden birisi ile genel olarak; Baslik, Ozet, Abstract, Ingilizce ve Tiirkce
Anahtar Sozciikler, Girig, Materyal ve Yontem, Arastirma Bulgulari, Tartigma, Sonug, Kaynaklar ana bagsliklar1 altinda
hazirlanmalidir. Istenirse Arastirma Bulgular ve Tartigma boliimleri tek baslik altinda yazilabilir.

“Ozet” ve “Abstract” galigmanin kisa amaci, materyal ve metod, nemli aragtirma bulgulari ile sonucu igeren yapilandirilmis

diizende olmalidir.

a. Yurt digindan gelecek makalelerde bulunan “Abstract”larin Tiirkge “Ozet” gevirisi editdr kurulu tarafindan yapilacaktir.

b. “Ozet” ve “Abstract” en ok 200 sdzciik olmalidir ve ana metinden ayr1 olarak konumlandirilmalidir.

c. Kisaltmalar, diyagramlar ve literatiirler “Ozet” ve “Abstract” da yer almaz.

d. “Ozet” ve “Abstract”dan bir satir bosluk birakildiktan sonra 4 - 6 sozciik olmak iizere “Anahtar Kelimeler” ve “Key Words” yer almali
ve baslikta gegen kelimelerden farkli olmalidir.

Makalede yer alan turlerin bilimsel isimleri italik karakterde olmali ve ondalik sayilar nokta isareti ile ayrilmalidir.

Grafik, harita, fotograf, resim ve benzeri sunuslar "Sekil", sayisal degerlerin verilisi "Cizelge" olarak isimlendirilmelidir.

Sekil ve Cizelgelere ait Tiirkge isimlendirmelerin altinda Ingilizce isimlendirmeler de yer almahdir. Verilen tiim ¢izelge ve

resimlere metin igerisinde atif yapilmali ve sekil ve ¢izelgeler makale sonunda ayr ayr1 sayfalarda verilmelidir.

Hayvansal Uretim’ de yayimlanacak arastirma ve derleme makalelerinde derginin daha énceki sayilarinda yayimlanan en az

bir yayna atif yapilmas1 6nem arz etmektedir.

Makale diizeni;

a. Microsoft Word yazilimiyla (docx format; Word 2007 ve tstil) Times New Roman yazi karakterinde ve tek siitun halinde toplam 20
sayfay1 gegmeyecek sekilde, A4 kagidina kenarlarda 2.5 cm bosluk olacak sekilde ¢ift satir aralikli yazilmalhidir.

b. Makalede her sayfaya numara verilmeli ve satirlar siirekli sekilde satir numaralari icermelidir.

¢. Makalenin Tiirk¢e ve Ingilizce bashgi koyu, 14 punto, ortal ve ilk harfleri biiyiik olacak sekilde kiigiik harflerle yazilmalidir.

d. En fazla 3. diizeyde boliim bagliklar1 kullanilmalidir. Birinci diizey basliklar sola yasl, koyu, 12 punto ve her kelimenin ilk harfi blylk
olmalidir. ikinci diizey bagliklar koyu, sola yasli ve yalniz ilk kelimenin ilk harfi bilyiik olmalidir. Ugiincii diizey baglhiklar her ne kadar
onerilmese de eger gerekli ise kullanilabilir ve sola yasl ve sadece ilk kelimenin ilk harfi biiyiik sekilde yazilmalidir.

e. Metnin ana govdesi ¢ift aralikli, Times New Roman, 12 punto ve iki yana yasli yazilmalidir. Tiim paragraflar sol kenardan baglamalidir.
Metin timiiyle iki yana yasli hizalanmalidir. Higbir heceleme olmamalidir. Kalin veya alt1 ¢izili yazi kullanimi ile metin vurgulama
dnerilmez.

f. Yazar/yazarlarin isimleri, makale bagliginin altinda bir satir bogluktan sonra tinvan belirtilmeden koyu 12 punto ile 6n ismi agik ve kiigiik
harfle, soyadi biiyiik harfle ve sekme (tab) ile bosluk birakilarak yazilmalidir.

0. Yazarlarla ilgili akademik ve/veya diger profesyonel kurumlart rakam iist simgesi kullanilarak 10 punto ile belirtilmelidir.
Ayrica sorumlu yazarin elektronik posta adresi ayr bir satirda yildiz isareti ile gosterilmelidir.

Makale icindeki atiflarda 6zel durumlar disinda “yazar ve tarih” sistemi kullanilmalidir. Birden ¢ok kaynaga ayni anda atif

yapilacaksa yaymlar noktali virgiil ile ayrilmali ve kronolojik sira ile verilmelidir. Ornegin: (SoyadiA, 2002; SoyadiB ve


http://dergipark.gov.tr/hayuretim
http://dergipark.gov.tr/hayuretim

Journal of Animal Production, Instructions for Authors / Hayvansal Uretim, Yazim Kurallart

ark., 2008; SoyadiC, 2008; SoyadiD1 ve SoyadiD2, 2012). iki yazarli eserlerde yazar isimleri “ve” ile ayrilmah, ¢ok yazarh
eserlerde “ve ark.” (yabanci dildeki kaynaklarda ise “et al.”) kullamlmalidir. Ornegin: Soyadil (2007), Soyadil ve Soyadi2
(2005), Soyadil ve ark. (2003). Birden fazla yazarli veya tek yazarli yaymlarin ¢oklu kullaniglarinda tarihsel siralanmali,
ayni yilda bir ¢ok yaymin kullamlmasinda (yazar gruplari ayni olmasa bile) ise kiiciik harf ile ayrilmahdir. Ornegin:
Sénmez, R.,Kandemir, C., and Tagkin, T. 1999a; Sénmez, R.,Kandemir, C., and Taskin, T. 1999b; S6nmez, R., Kandemir,
C., and Tagkin, T 1999c (¢iinkii metin i¢inde hepsi " S6nmez ve ark., 1999" olarak gececektir).

14. Metin i¢inde amilan biitiin literatiir, “Kaynaklar Listesi” nde yer almalidir. Kaynaklar listesi alfabetik sirada ve yazar-tarih
sistemine gore verilmelidir. Ayni yazarin iki veya daha fazla yaymi kullanilmis ise Kaynaklar Listesinde eski tarihli yaymn
once verilmelidir. Kitap ve kitap boliimiiniin adinin her kelimesinin ilk harfi biiyiik harf olmalidir. Bir kurulusun yayinlari
ise yaym numarastyla verilmeli, degilse basildig1 matbaa adi ve sehri belirtilmelidir. Literatiiriin yayimlandig1 dergi adi
kisaltma yapilmadan agik olarak yazilmalidir. Kaynaklarin yaziliginda ilk satir sola yaslanmali, izleyen satirlar 0.5 cm igeri

¢ekilmelidir. Literatiir yazim sekli i¢in 6rnekler asagida verilmistir.

Kaynak makale ise:
Altan O, Oguz I, Akbas Y. 1998. Japon bildircinlarinda (Coturnix coturnix japonica) canli agirlik yoniinde yapilan

seleksiyonun ve yasin yumurta ozelliklerine etkileri. Turkish Journal of Veterinary and Animal Sciences
22(6):467-473.

Kaynak kitap ise: ' .
Diizgiines O, Eligin A, Akman N. 1991. Hayvan 1slah1. 2. Baski, Ankara Universitesi Ziraat Fakiiltesi Baski Unitesi,
Ankara.

Kaynak bir kitaptan boltm ise:
Karaca O. 1997. Kegilerde yetistirme isleri. Editor: Kaymak¢1t M, Askin Y. Kegi yetistirme. Baran Ofset, Ankara,
s.102-114.

Kaynak sempozyum veya kongre makalelerinden ise:
Akbulut O, Bayram B. 1999. Buzagilarda yas-agirlik-yem tiiketimi iligkisinin fonksiyonel analizi. Uluslararasi
Hayvancilik’99 Kongresi, 21-24 Eyliil 1999, Ege Universitesi Ziraat Fakiiltesi, [zmir, s.52-58.

Kaynak Web sitesi ise (varsa yazarlar, yayimin tarihi ve belgenin adr. Tam URL adresi ve Erigim tarihi):

Rayens B. 2004. Practical nonparametric statistics http://www.ms.uky.edu/~rayens/teaching/sta673/sta673.html (15
Nisan 2004).

Efe E, Bek Y, Sahin M. 2000. SPSS’te ¢6ziimleri ile istatistik yontemler. http://www.ksu.edu.tr/Kisisel/eefe/spss.pdf
(15 Nisan 2004).

Makaleler, DergiPark (http://dergipark.gov.tr/hayuretim) iizerinden isleme alinir ve konusunda uzman iki hakem tarafindan
degerlendirilir. Caligmalarin bilimsel etik agidan her tiirlii sorumlulugu yazarlara aittir. Hakem goriislerine {i¢ ay i¢inde cevap

verilmeyen ¢aligmalar, degerlendirme dis1 birakilir.

Hayvansal Uretim dergisinin zamaninda ve diizenli olarak yayinlanabilmesi i¢in derginin basim masraflar1 yazarlardan talep
edilmektedir. Hakem degerlendirmeleri sonucu kabul edilen ¢aligmalar, bu agamadan sonra geri ¢ekilemez. Basim sekline gore
yeniden diizenlenen ¢alisma, son kontrol i¢in sorumlu yazara gonderilir. Basim iicreti 200 TL’ dir ve basim 6ncesi yazar(lar)a
bildirilerek talep edilir. Basim masrafi 6denmeyen ¢aligma yaymlanmaz. Basima kabul edilen makalelerin yayinlandig dergi,
yazar sayis1 kadar yazisma yapilan yazara gonderilir.

Prof. Dr. Ahmet ALCICEK (Hayvansal Uretim Dergisi Bas Editorii)

Ege Universitesi Ziraat Fakiiltesi Zootekni Béliimii 35100 Bornova-iZMiR
e-posta: ahmet.alcicek@ege.edu.tr; Tel: (232) 311 2917; Faks: (232) 388 18 67
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acceptance for publication. However, the following rights are reserved by the authors:

1. All proprietary rights other than copyright, such as patent rights,
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TELIF HAKKI DEVIR FORMU
Ege Zootekni Dernegi
“Hayvansal Uretim”

(Makale Adh):

Biz asagida imzalar1 bulunan yazarlar, sundugumuz yukarida ayrintilar1 yazili makalenin orijinal oldugunu, daha
once yaymlanmadigini, baska herhangi bir dergiye yaymlanmak iizere gonderilmedigini, eger tiimiiyle veya bir
boliimii yaymlandi ise Hayvansal Uretim dergisinde yayinlanabilmesi igin gerekli her tiirlii iznin alindigmi ve
orijinal telif hakki devri formu ile birlikte Hayvansal Uretim dergisi editérliigii’ne gonderildigini garanti ederiz.

Bu belge ile makalenin telif hakki Zootekni Dernegi’ne devredilmis, Hayvansal Uretim dergisi editorliigii makalenin
yayinlanabilesi konusunda yetkili kilinmigtir. Bununla birlikte yazarlarin asagidaki haklari saklidir.

1. Telif Hakki disinda kalan patent v.b. biitiin tescil edilmis haklar,

2. Yazarin gelecekte yazacaklari kitap ve ders notu gibi caligmalarinda makalenin tiimii ya da bir bolimiinii ticret

6demeksizin kullanma hakki,
3. Makaleyi satmamak kosulu ile kendi amaglari i¢in ¢ogaltma hakki,

Fakat biitiin bu durumlarda makalenin Hayvansal Uretim dergisinde yayinlandigimi gosteren tam referans mutlaka

verilmelidir.

Biitiin yazarlar tarafindan imzalanmak {izere:

Adive Soyadt .....oooveiiiiiiii Imza:................. Tarih:...c.ooooiiin.
Adive Soyadii......oooviiiiiiiii Imza:................ooei Tarih:............ocooenis
Adive Soyadii......ooovviiiiii Imza:...........cooooiininn, Tarih:.........coooeiiiinins
Adive Soyadii......oiiiiiiiii Imza:..............ooil. Tarih:.........ooooiiinns
Adive Soyadii......oooiiiiii Imza:..............ol Tarih:..........oooi
Adive Soyadii.......ooiiiiii Imza:...........o Tarih:.......ooo.
Adive Soyadii....c.ooiiiiiiii Imza:..............ooinil. Tarih:.........coooviiiinnns

Not: Bu formu doldurup, imzalayarak ilk bagvuru sirasinda makale ile birlikte dergi editdriine gonderiniz.
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