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The Effect of PMSG Hormone Application on Reproductive Efficiency
in Different Periods in Kilis Goats together with PGF2a

Sabri GUL, Mahmut KESKIN, Ziihal GUNDUZ, Yusuf Ziya GUZEY, Hakan
YILDIRIM

Hatay Mustafa Kemal University, Agricultural Faculty, Department of Animal Science

ARTICLE INFO ABSTRACT

In this study, a total of 120 does were separated into the designated

Research Article . o .
groups according to the administration of PMSG prior to the second

Received :02.12.2019 PGF2-alpha (PGF,,) injection to obtain an alternative hormone
Accepted : 25.02.2020 protocol in order to increase oestrous control and reproductive

efficiency in Kilis goats. Goats in control group were managed under
Key words the breeder’s conditions from mating to weaning after birth.
PGF2a Prostaglandin F2-alpha was primed twice with interval of 11-days (on
Fertility August 11 and August 22, 2017) at 12:00 pm. Pregnant mare serum
Kilis goat gonadotropin (PMSG, 500 IU) was injected at 24, 18, 12, 6 and O-

hours prior to the injection of PGF, to the groups. After the second
PGF,, administration, goats in heat were detected by a teaser buck and
mated in 12 and 24-hours. The highest twinning rate was obtained in
the 12-hour group.

* Corresponding Author

sabrigul@gmail.com

Kilis Kecilerinde PGF2a ile Birlikte Farkli Donemlerde PMSG
Hormon Uygulamasimin Ureme Verimliligine Etkisi

MAKALE BiLGIiSi OZET

Bu c¢alismada, Kilis kecilerinde dstrus kontrolii ve lireme verimliligini
arttirmak amaciyla alternatif bir hormon protokolii elde etmek
Gelis : 02.12.2019 amaciyla ikinci PGF2-alfa (PGF2a) enjeksiyonundan once PMSG
Kabul : 25.02.2020 uygulamasi yapilmigtir. Bu amagla toplam 120 bas Kilis kegisi

Arastirma Makalesi

uygulanmasina icin toplam 120 bas keci biri control grubu olmak

Anahtar Kelimeler lizere 6 gruba ayrilmistir. Kontrol grubundaki kegiler tamamen
PGF24. yetistirici  kosullarinda ciftlestirilmigsve herhangi bir hormone
Ureme performansi uygulamasi yapilmamistir. Diger tiim hayvanlara Prostaglandin F2-
Kilis kegisi alfa analogu 11 giin araliklar ile (11 Agustos ve 22 Agustos, 2017) 2

defa uygulanmistir. Ikinci doz PGF2a uygulamasindan 24, 12, 18, 6

saat nce ve 2. doz PGF2a uygulamasi esnasinda 500 IU gebe kisrak
hormonu (PMSG) kas i¢i olarak enjekte edilmistir. En son hormon
uygulamasindan sonra kizgin keciler arama tekesi ile belirlenmis ve
sabrigul@gmail.com ciftlestirilmistir. Calisma sonunda en yliksek ikizlik orani 2. doz
PGF2a uygulamsindan 12 saat 6nce PMSG uygulamasi grubunda elde
edilmistir.

* Sorumlu Yazar

Liitfen asagidaki sekilde atif yapiniz / Please cite this paper as following;
Giil, S., Keskin, M., Glindiiz, Z., Glizey, Y.Z., Yildirnm, H. 2020. The effects of PMSG hormone application on
reproductive efficiency in different periods in Kilis Goats together with PG2a, Journal of Animal Science and
Products (JASP) 3 (1):1-6.
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Introduction

The proportion of the goat
population in ruminant animals is
growing from day to day when
compared to other animal species in
Turkey (1987-2017). Growing world
population and the importance of the
nutritional value of goat products are the
main reasons in this increase. It is also
claimed that goats may have advantages
over sheep and cattle in the next years
considering global climate changes
(Koluman and Silanikove, 2018).

The number of goat breeders
tended to increase and many goat farms
were established in recent years in
Turkey in line with the worldwide
trends. Kilis goat is an important gene
source of Turkey that adopted to
extensive conditions (Giil and Keskin,
2016). A major problem of this system is
that bucks are kept in the flock
throughout the year in lack of a mating
program (Amaranditis et al., 2004,
Rahman et al., 2008; Dogan et al., 2008;
Karaca et al., 2009; Alexander et al.,
2010; Gokdal et al., 2011; Romano et al.,
2017). It is possible to synchronize the
oestrus with the buck effect and the use
of hormones during normal mating
season. Various hormones (PGFyq,
PMSG, eCG, FSH-P etc.) used together
or separately for synchronisation in
practice for this purpose (Fonseca et al.,
2005; Ibis and Agaoglu; 2016; Omontese
et al.,, 2016; Sen and Onder 2016).
However, no such practices commonly
used in goat breeding in Turkey under
conditions of extensive breeding system.

This study was carried out on

Kilis goats using PGF2a and PMSG
combination in order to synchronize
oestrus and increase litter size.

Material and Methods

A total of 120 heads of Kilis
goats were divided into 6 groups. The
first group was (Control) did not receive
any hormone, and raised under the
traditional mating system. PGFy,
(Dinoprost trometamin, 5 mg, M,
Dinolytic, Pfizer) was applied two times
to the goats with 11 days interval (day 0
and 11. days) for the rest without
considering the groups. PMSG (500 IU)
was introduced 24 h (PM24), 18 h
(PM18), 12 h (PM12), 6 h (PM6) before
second injection of PGF,, and at the
same time with the second injection of
PGF2, (PMO) in experimental groups
(Figure 1).

PGF2a PGFza

Day 0 11" day

I 4
Trrnt
S 2 4 v o

PMSG injection time (h)

Figure 1. Hormone administration

protocol

Teaser buck was left in the flock
for the detection of does in heat after
second injection of PGF»,. The goats in
experimental groups were observed at
least twice a day and were considered to
be in heat when they mated by the buck.
Oestrus date and times were recorded for
each doe in all groups and one buck was
allowed to mate with a maximum of 5
does during joining.

Cilt/Volume: 3, Sayi/Issue: 1. 2020
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The goats were grazed as a flock
during day time and fed with
concentrated feed containing 16-18%
crude protein and 2600 kcal metabolic
energy (ME) in addition to pasture (500
g/day per animal). Water was available
before and after the grazing period. Kids
were weaned on day 60 and fed with
concentrated feed containing 16-18%
crude protein and 2600 kcal ME as from
two-week age. Data obtained from
experiment was analysed using SPSS
22.0 for windows.

Results and Discussion

The effects of  hormone
administration  protocols on  estrus
synchronisation in experimental groups
was shown in Table 1.

The very first average heat was
observed in the PM18 group (76.9 hours)
and the latest in the PM24 group (104.2
hours) (Table 1). This value was higher
in the control than those in the hormone
groups (126.9 hours). The earliest time
to the first estrus was observed in PM18
(10 hours) and the latest was in PM24
(30 hours) group. The early first estrus
time was 50.5 h in Control group
(P<0.05).

Single, twin and triplet birth rates
were calculated according to birth and
shown Table 2.

PGF.,, and its analogues are
available for corpus Iluteum (CL)
regression and estrous synchronization
only in breeding season in small
ruminants due to their luteolytic
properties (Ibis and Agaoglu, 2016;
Romano et al., 2017; Meidan et al.,
2017). Our findings in this study are
similar to Greyling and Van Niekerk

(1991) and Keskin (2003) findings.

The highest infertility rate was
determined in the PM6 and PMO (40 h
and 36 h, respectively), the lowest in the
control group (P>0.05) and the highest
rate of twins was obtained in the PM12
whereas the lowest was in PMO group
(P>0.05). When we investigate the
effects of hormone protocols on birth
type, PM12 group exhibited the highest
twin rate (53.8%) and PMO had the
lowest (27.4 %). Triple birth was
occurred only in PM24 and PM18
groups, no triplets were yielded in the
PMO, PM6 and PM12 groups (P>0.05).
Survival rate from birth to weaning was
shown in Table 2. According to the
table, the best survival rate was observed
in PM6 group (100%) whereas the worst
was in PM12 (92%) group.

PMSG hormone stimulates high
expression of FSH and low LH surges in
the estrous cycle (Hanci, 2006). With the
beginning of the CL regression towards
the end of diestrus period, a new graaf
follicle begins to form and by the end of
this period, the oestrogen released from
the developing follicle stimulates the
expression of PGF2a and provides
regression of corpus luteum (Titi et al.,
2010; Saleh, 2011). It is well known that
the effects of PMSG hormone on
reproductive characteristics in goats. In
addition, it has been stated that PMSG
administration together with PGF,
increases the yield in different studies.
Our data obtained from this study in
accordance with the other researchers
(Oztiirkler et al., 2003; Sozbilir et al.,
2006; Ocak, 2007; Yadi et al., 2011,
Elmarimi et al., 2015; Sen and Onder,
2016).

Hayvan Bilimi ve Uriinleri Dergisi / Journal of Animal Science and Products (JASP)
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Table 1. Average oestrus time in hormone treatment groups (hour)

Groups n X+Se Min. Max.
Control 20 126.9 + 14.3° 50.5 300.0
24 h 20 104.2 + 8.35% 30.0 154.5
18 h 19 76.9 + 8.522 10.0 144.0
12 h 19 98.7 +£11.43% 12.0 176.0
6h 19 74.9 £ 10.342 12.0 178.0
Oh 20 100.9 = 11.00% 11.0 173.5
P <0.05

Control 20 1269+ 14.3 50.5 300.0
PGF, 97 91.4 +4.56 10.0 178.0
P <0.01

Overall 117 99.1 +4.70 10.0 300.0

Table 2. Some reproductive characteristics and effects of hormone protocol on birth

type (%)

Characteristics Control 24 h 18 h 12 h 6 h Oh P
Infertility 24.0 28.0 32.0 28.0 40.0 36.0 >0.05
Survival 95.5 95,5  100.0 92.0 100.0 94.4 >0.05
Single 64.3 53.7 66.7 46.2 50.0 63.6 >0.05
Twin 28.6 38.5 25.0 53.8 50.0 27.4 >0.05
Triplet 7.1 7.8 8.3 0.0 0.0 0.0 >0.05

Conclusion

As a consequence, the most
intensive synchronization obtained from
the hormone protocols was in the PM18
and PM6 groups, which followed by the
PM12 and PMO. Infertility rate was high.
Therefore, authors claim that the infertile
goats should be serviced again to prevent
infertility.
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This study was carried out for comparison of fattening performance
and some carcass characteristics of Kivircik, MerinosxWhite Karaman
Corssbreds and Awassi sheep each of which are breeds of different
regions. The animal material of the study were consisted of 12 lambs
of each breed. Lamb fattening ration was consumed individually and
ad libitum by the lambs. The fattening lasted for 63 days. At the end of
fattening, in order to determine the carcass composition and carcass
characteristics of the groups, 3 lambs in each group close to the
average of live weight were slaughtered. In the study, daily weight
gains values for Kivircik, Merino crossbreds and Awassi lambs were
determined as 240.5 + 8.32 g, 246.9 + 8.60 g and 269.8 + 9.19 g,
respectively. At the end of study, it was stated that Kivircik which is
the best native sheep breed in terms of meat quality and the Merino
crossbred lambs which have higher muscle proportion in carcass could
be recommended to breeders in Amik plain for fattening in addition to
Awassi lambs.
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Bu g¢alisma farkli bolgelerde yetistirilen Kivircik, Merinos x
Akkaraman melezleri ve Ivesi koyunlarinin bazi besi ve karkas
ozelliklerinin karsilastirilmasi igin yapilmistir. Caligmanin hayvan
materyalini her irktan 12 bas kuzu olusturmustur. Kuzular bireysel
bdlmelerde ve ad libitum olarak kuzu besi yemi ile beslenmislerdir.
Besi 63 giin siirmiistiir. Besi sonunda gruplarin karkas kompozisyonu
ve karkas 6zelliklerinin belirlenmesi i¢in her gruptan ortalama canli
agirligl temsil eden iicer bas kuzu kesilmistir. Calismada, Kivircik,
Merinos melezi ve ivesi kuzular i¢in giinliik canli agirlik artig, siras
ile 240.5 + 832 g, 2469 + 8.60 g ve 269.8 £ 9.19 g olarak
belirlenmistir. Calisma sonunda et kalitesi en iyi yerli koyun 1rk1 olan
Kivireikk ve karkasta yiiksek kas oranina sahip olan Merinos
melezlerinin, Ivesi koyununun yetistirilme alan1 olan Amik ovasindaki
yetistiricilere tavsiye edilebilecegi belirtilmistir.
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Introduction

As can be seen from the red meat
crisis that is being experienced in recent
years, sheep farming is indispensable
and not neglected for Turkey. Both
climate and geographical conditions
indicate that sheep breeding should be
expanded. While  doing  this
expendation, different breeds should be
used for different regions to increase
milk yield, fattening performance and
litter size of local breeds.

Sheep farming in the province of
Hatay located in Turkey's eastern
Mediterranean region is usually done by
Awassi (Ivesi) and White karaman
(Akkaraman) sheep. Awassi sheep had a
twining rate of 10-20% (Ozcan, 1989;
Gil and Keskin, 2010), milk yield of
116.5 kg during the 150-day milking
period (Biger et al., 2019) and a daily
weight gain of 213-232 g (Sahin et al.,
2003). While Merino crossbreds which
are reared in Central Anatolia and
Marmara region are known with their
good fattening performance, Kivircik
sheep which are reared in the Marmara
region are known with their high meat
quality in Turkey (Ozcan, 1989).

It is observed that animal
mobility has increased as well as human
mobility in the globalizing world. In this
context, it is important to investigate the
performance of different sheep breeds in
different regions in order to help the
breeders choose their breed they will
raise and to help them make more
profitable production. In this study, it
was aimed to compare the fattening
performance and  some  carcass

characteristics of Kivircik, Merino X
White Karaman crossbred and Awassi
sheep each of which are breeds of
different regions in Hatay region.

Material and Methods

This study was carried out at
Livestock Research and Training Farm
of Mustafa Kemal University. Animal
material of the study, which are 12 heads
and males from each breed group, were
consisted of Awassi lambs, Konya
Merino lambs (Merino x White
Karaman) obtained from Konya and
Kivircik lambs obtained from
Canakkale. Ration containing 15.04% of
crude protein and 2481 kcal ME per kg
dry matter was consumed individually
and ad libitumly by the lambs. The
fattening lasted for 9 weeks (63 days).
The animals were weighed for three days
at the same time and on a full stomach to
determine the initial live weigh. The
animals were weighed once a week on
the same day and hour with 100 g
precision weigher in order to follow the
development during the fattening period.
Live weight changes and daily live
weight gains were calculated weekly and
throughout the whole fattening period by
using these values. For the determination
of feed consumption, feed was weighed
at the same time daily and given to
animals. Before the new feed was given,
the remaining feed in the feeder was
weighed and the daily feed consumption
of each animal was determined from the
difference between the feed given and
the feed left in the feeder. During the
study, the interior of the pen was
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continuously illuminated. Lambs were
allowed to reach the water whenever
they wanted. At the end of fattening, in
order to determine the carcass
composition and carcass characteristics
of the groups, 3 lambs in each group
close to the average of live weight were
slaughtered. The animals were fasted
during approximately 12 hours before
slaughtering and slaughter weights were
determined. Carcasses were stored at +4
°C for 24 hours. At the end of this
period, cold carcass weights and
different carcass measurements were
taken by Standard Method developed for
Mediterranean Countries in reported by
Gliney et al. (1990). Oneway Anova and
Duncan procedure were used for
statistical analysis of quantitative data in
SPSS package program (SPSS 13.0 for
windows).

Results and Discussion

In the experiment, Kivircik lambs
from Marmara region and Merino X
Akkaraman crossbreds from Central
Anatolia region were brought to Amik
plain which is the natural breeding area
of Awassi. All breeds were reared under
the same conditions and fed same ration
during the study. Since the estrus and
mating periods of these breeds were
different in their natural rearing area, the
weights of lambs in the groups were
different at the beginning of fattening.
Since the beginning live weights of
animals will affect fattening
performance, fattening traits of the
breeds were determined without any
statistical comparison (Table 1). As seen
in Table 1, In terms of live weight gain
during the fattening, Kivircik, Merino

crossbreds and Awassi lambs gained
15.1 kg, 15.6 kg and 17 kg live weight
respectively. Awassi lambs gained more
live weight than other groups with the
effect of that it is an animal of the
region. Daily live weight gain values in
fattening were consistent with those
reported for Kivirctk, Awassi and
Merino crossbred lambs by different
researchers (Eli¢in et al., 1984; Torun et
al., 1992; Sahin et al., 2003; Altin et al.,
2005). Feed conversion ratio for all
groups was calculated as similar.

As seen in Table 2 that shows
some slaughter and carcass
characteristics of the groups, hot
dressing percentage was calculated as
50.5%, 49.5% and 50.3% for Kivircik,
Merino crossbreds and Awassi lambs,
respectively. It is seen that the
characteristics given in the Table
regarding the carcass are consistent with
the results reported by various
Researchers (Giiney and Ozcan, 1982;
Giliney and Biger, 1985; Akgiindiiz et al.,
1993; Demir, 2001; Keskin et al., 2007).
The highest muscle ratio was determined
for the Merino crossbreds and the
highest fat ratio was found in Awassi
lambs.

In the study, it was determined
that there were differences between
breeds in terms of muscle and fat ratio in
carcass. Muscle, bone and fat ratios were
compatible with the reports by Aktas and
Bahtiyarca (2002) and Keskin et al.
(2007) for the same breeds. Lower rate
of intramuscular fat in Awassi sheep
may be due to the fact that these animals
are fat-tailed and the fat is stored
primarily in the tail and rump region
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Table 1. Some fattening characteristics for breed groups (mean + standard error)

Items Kivircik Merino crossbreds ~ Awassi
Initial weight (kg) 22.6+0.73 33.7+ 1.06 25.5+0.66
Final weight (kg) 37.7 +0.88 49.3 + 1.67 42.5+1.00
Average daily gain (9)  240.5 + 8.32 246.9 + 8.60 269.8 +9.19
Feed conversion ratio 5.7+ 0.27 5.6+0.24 5.4+0.23

Table 2. Some slaughter and carcass characteristics for breeds groups (mean =+ standard

error)
Kivircik Merino crossbreds Awassi

Slaughter weight (kg) 35.9+0.23 46.7+0.95 38.9+£0.71
Hot carcass weight (kg) 18.2+0.31 23.1+0.35 19.6 £ 0.46
Hot dressing percentage (%) 50.6 +1.14 49.5+0.82 50.3 +£0.53
Cold carcass weight (kg) 18.0 £0.30 22.8+0.36 19.3+£0.15
Cold dressing percentage (%)  50.1 £1.13 48.9 +£0.90 49.6 £0.53
Bone (%) 203+ 1.12 18.8+1.06 16.5 +0.93
Muscle (%)* 44.6 +2.29° 48.6 +2.33P 449 + 2482
Sub cutaneous fat (%) * 16.9 +1.10° 15.9+1.012 19.5 £0.73°
Intramuscular fat (%) 14.5 £ 0.50° 13.4 £ 1.49° 11.7 £1.032
Waste (%)* 2.9+0.332 2.7+ 0.222 3.7+0.42°
Evaporation loss (%) 0.7+0.14 0.6+0.10 0.7+0.16

*P<0.05

Conclusion higher muscle proportion in carcass

It will be beneficial for the
breeders who make lamb fattening in
Amik plain to benefit from different
breeds besides Awassi. Yavuz et al.
(2019) published the adaptation part of
this study. In this publication, it was
stated that Kivirctk and Merino
crossbredss do not have any adaptation
problems in the region. The fattening
performances of the breeds identified in
the current study indicate that they can
be reared in the region. As conclusion,
Kivircik which is the best native sheep
breed in terms of meat quailty and the
Merino crossbred lambs which have

could be recommended to breeders in
Amik plain for fattening in addition to
Awassi lambs.
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Tokat ilinde yetistirilen Anadolu mandalarindan elde edilmistir.

Anahtar Kelimeler Aragtirmada, biitiin analizler SPSS programi kullanilarak yapilmustir.

Anadolu mandas Arastirmada, ortalama laktasyon siiresi uzunlugu ve gergek siit verimi
Siit verimi sirast ile 236,500,858 giin ve 839,63+9,864 kg olarak tespit
Laktasyon siiresi edilmistir. Arastirmada, malaklama yili, malaklama mevsimi ve

malaklama yasinin gergek siit verimini onemli diizeyde (P<005)
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Tokat flinde Yetistirilen Anadolu Mandalarinin Bazi Siit Verim

Ozelliklerine Etkisi

Giris

Kendine 6zgii bir tat ve aromasi
olan siit ve kolesterol icerigi diisiik olan
kirmiz1 et, basta gengler olmak tlizere her
yastan bireylerin beslenmesinde biiytlik
bir 6neme sahip olan gida maddesidir.
Tiirkiye’de silit ve kirmizi et iiretim
kaynaklar1 arasinda yer alan bir tiir de
mandadir. Son istatistiki bilgilere gore
Tirkiye’de 180 826 bas manda
yetistirilmekte olup, yetistirilen
mandalardan 75 742 ton siit, 402 ton
kirmizi et iretilmektedir (Anonim,
2019). Tirkiye’de mandalar genellikle
kiigiik Olcekli isletmelerde
yetistirilmektedir. ~~ Mandalar  kirsal
alanda yasayan dar gelirli ailelerin
onemli kaynaklarindan bir tanesidir.
Mandalar bataklik mandalari ve nehir
mandalar1 olmak {iizere iki grup altinda
incelenmektedir. Bataklik mandalarindan
kirmizi et iiretimi ve g¢eki giicli olarak,
nehir mandalarindan ise siit {iretiminde
faydalanilmaktadir. Mandalar
Tiirkiye’de Anadolu mandas1 olarak
adlandirilmaktadir. Diger hayvan
tirlerinin  degerlendiremedigi  bitki
vejetasyonunu en iyi degerlendirme
yetenegine sahip olan bir tiir olan manda,
Tiirkiye’de Istanbul, Samsun, Diizce,
Tokat, Samsun, Giresun, Corum,
Istanbul, Sivas, Mus, Bitlis, Bingdl gibi
illerde yaygin olarak yetistirilmektedir
(Soysal, 2009). Tiirkiye  manda
popiilasyonun da 2002-2010 yillar
arasinda azalma, 2011-2019 yillan
arasinda artis olmustur (Anonim, 2019).
Anadolu mandalariin siit verimlerinin
654 ile 1300 kg arasinda degistigi ilgili
arastirmalarda (Sahin ve Ulutag, 2014;

Soysal ve ark., 2019) tespit edilmistir.
Laktasyon siirelerinin ise 220 ile 239
gin  arasmnda  degistigi  yapilan
arastirmalarda saptanmistir (flaslan ve
ark., 1983; Izgi ve ark., 1989; Soysal ve

ark., 2019).

Bu arastirmada, laktasyon stiresi,
gercek  siit  veriminin  malaklama
mevsimi, malaklama yili ve malaklama
yasindan etkilenip etkilenmedigi
arastirilmastir.

Materyal ve Metot
Bu calismada, Anadolu

mandalarinda laktasyon siiresi ve gergek
siit verimi tizerine malaklama mevsimi,
malaklama yili ve malaklama yasinin
etkisi incelenmistir. Tokat ili ve
ilcelerinde 2012-2014 yillar1 arasinda
laktasyona baglayan 962 bas manda
ineginin Tokat 1ili damizlik manda
yetistiricileri birligi tarafindan
kaydedilen siit verim kayitlar1 aragtirma
materyalini olusturmustur.

Aragtirmada, malaklama
mevsimi, malaklama yili ve malaklama
yasiin Anadolu mandalarinin gergek siit
verimi lizerine etkisi;

Yi = 1+ +b; +ck+ey,
Bu esitlikte;
@ stit verim ortalamasi

g, : 1. yilinn etkisi (2012, 2013 ve 2014)
b, : j. mevsim etkisi (kis, ilkbahar, yaz ve
sonbahar)

C, : malaklama yasinin etkisi (3, 4, 5)

€. tesadiifi hata

ijkim *
Analizler SPSS programi
kullanilarak yapilmistir. Onemli bulunan
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ortalamalar Duncan (1955) testi ile
karsilastirilmistir.

Bulgular ve Tartisma

Bu arastirmada, Anadolu
mandalarinin ~ ger¢ek  siit  veriminin
malaklama yasi, malaklama mevsimi ve
malaklama yilindan etkilendigi (P<0.05),
laktasyon siiresinin ise malaklama yas ve
yilindan etkilendigi (P<0.05), malaklama
mevsiminden etkilenmedigi (P>0,05)
saptanmistir.

Arastirmada, Anadolu
mandalarinda laktasyon stiresi
uzunlugunun 236,50+0,858 giin oldugu
saptanmistir.  Anadolu  mandalarinda
laktasyon stiresinin 220 giin, melezlerde
224 giin (ilaslan ve ark., 1983) ve 225
giin (izgi ve ark, 1989) oldugu
saptanmigstir. En yiiksek laktasyon siiresi
i ve dort yasli mandalarda tespit
edilmistir. Bu durum yurt i¢i (Sahin ve
Ulutas, 2014) ve yurt disinda yapilan
arastirma (Khan ve Chaudhry, 2000)
bulgulari ile benzerlik gostermektedir.
Bu c¢aligmada, malaklama
laktasyon siiresini Onemli diizeyde
etkiledigi tespit edilmistir. Khan ve
Chaudhry, (2000) ile Umrikar ve
Deshpande, (1985) tarafindan yiiriitiilen
arastirmalarda bu etkinin énemli oldugu
bildirilmistir. Sahin ve Ulutas (2014) ise

yasinin

bu etkinin onemli olmadigini
belirlemistir.
Bu arastirmada, Anadolu

mandalarinin siit verim ortalamasinin
839,639,864 kg oldugu belirlenmistir.
Anadolu mandalarinin siit verimleri 943
kg (Ozeng ve ark., 2008) olarak tespit
edilmistir. Diger
Afyonkarahisar’da
calismada Anadolu mandalarmin ilk

taraftan
ylriitiilen bir

laktasyon siit verim ortalamast 813 kg
olarak saptanmustir (izgi ve Asker,
1988). Anadolu mandalarinin ¢esitli
yontemlerle tahmin edilen siit verim
ortalamasinin 654 kg ile 761 kg arasinda
degistigi bildirilmistir (Sahin ve Ulutas
2014).

Uc yasli Anadolu mandalarinda
laktasyon stiresi ortalamasi
236,16+1,026 giin, dort yasli Anadolu
mandalarinin laktasyon siiresi ortalamasi
238,57+1,731giin ve bes yasli Anadolu
mandalarinin laktasyon siiresi ortalamasi
ise 230,7243,485 giin olarak tespit
edilmistir.

Anadolu mandalarinin gercek siit
verimlerinin manda yas1 arttikca arttigi
en fazla sit veriminin bes yash
mandalarda elde edildigi goriilmektedir
(Tablo 1).

Istanbul ilinde yetistirilen
Anadolu mandalarinin gercek siit verimi
ve laktasyon siiresi uzunlugu 1314,7 kg,
236,7 giin olarak bildirilmistir (Soysal ve
ark., 2019). Laktasyon stiresi ile ilgili bu
arastirmada saptanan deger Soysal ve
ark., (2019)’1n bulgusu ile benzer, Onal
(2011) bulgusuna (232 giin) yakin,
Giiven, (2014)’in belirledigi degerden
(270 giin) diistik bulunmustur. Yilmaz ve
ark., (2017) tarafindan Bitlis ilinde
ylriitilen bir c¢alismada  Anadolu
mandalarinda laktasyon siiresi uzunlugu
262 giin, laktasyon siit verimi 763 kg
olarak tespit edilmistir.
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Tablo 1. Anadolu mandalarinda gergek siit verimi ve laktasyon siiresinin malaklama

yasina gore degisimi

Table 1. The change of actual milk yield and lactation period in Anatolian buffaloes

according to calving age

Malalzgga yast N Ortalama SE

Laktasyon siiresi (giin)

3 687 236,162 1,026

4 232 238,57° 1,731

5 43 230,722 3,485

962 236,50 0,858
Gergek siit verimi (kg)

3 687 806,05% 10,369

4 232 892,97° 13,876

5 43 1088,31° 10,738

Genel 962 839,63 9,864

Tablo 2. Anadolu mandalarinda gergek siit verimi ve laktasyon siiresinin malaklama

mevsimine gore degisimi

Table 2. The change of actual milk yield and lactation period in Anatolian buffaloes

according to calving season

N Ortalama SE
Laktasyon siiresi (giin)
Kis 173 236,65 2,276
[Ikbahar 661 237,02 0,996
Yaz 112 233,80 2,660
Sonbahar 16 231,81 4,865
Genel 962 236,50 0,858
Gergek siit verimi (kg)
Kis 173 914,55P 24,531
[Ikbahar 661 818,972 11,504
Yaz 112 835,422 26,955
Sonbahar 16 912,28" 128,178
Genel 962 839,63 9,864
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Tablo 3. Malaklama yillarina gore laktasyon siiresi ve gergek siit verimindeki degisim
Table 3. The change of actual milk yield and lactation period in Anatolian buffaloes

according to calving year

Malaklama Y1l N Ortalama SE
Laktasyon Siiresi (giin)
2012 409 236,11° 1,332
2013 339 242,20° 1,380
2014 214 228,19% 1,761
962 236,50 0,858
Gergek siit verimi (kg)
2012 409 756,572 10,645
2013 339 817,68° 17,487
2014 214 1033,14° 23,427
Genel 962 839,63 9,864
Ug yasindaki Anadolu yuriitiildigl isletmelerde mandalara kis
mandalarinin ~ siit verim ortalamasi mevsiminde ek yemleme yapilmakta,

806,05+10,369 kg, dort yasli mandalarin
verim ortalamasinin 892,97+£13.876 kg
ve bes yasli mandalarin ise siit verim
ortalamasiin 1088,31+10,738 kg oldugu
belirlenmistir. Afzal ve ark., (2007)
tarafindan yiiriitiilen bir aragtirmada Nili
Ravi irki mandalarda gergek siit veri
ortalamas1 1831+530 L, laktasyon siiresi
ortalamast ise 273 giin olarak tespit
edilmistir. Sekerden (2011) Anadolu
mandalarinin  gercek siit verimlerinin
1300 L oldugunu saptamistir.

Bu arastirmada yaz mevsiminde
doguran  mandalarmn  ger¢ek st
verimlerinin, kis mevsiminde doguran
mandalardan diisiik oldugu saptanmaistir.
Sonbahar mevsiminde laktasyonlarina
baslayan mandalarin siit verimlerinin ise
ilkbaharda laktasyona baslayan
mandalardan  yiiksek oldugu tespit
edilmistir (Tablo 2). Bu durum, Anadolu

mandalarinda  yapilan  diger  bir
calismada (Sahin ve Ulutas, 2014) elde
edilen bulgulara benzerlik
gostermektedir. Aragtirmanin

yaz mevsiminde ise mandalar merada
otlatilmaktadir. Bu durum, yaz mevsimi
ile kis mevsimi arasindaki verim farkinin
ortaya ¢ikmasina neden olmus olabilir.
Ilkbahar mevsimi ile sonbahar mevsimi
arasindaki verim farkliligi ise, mera
vejatasyonunun iyi  oldugu ilkbahar

mevsiminde mandalarin merada
otlatilmalarindan kaynaklandig1
diistiniilmektedir.  Nitekim  ilkbahar

mevsimindeki mera vejatasyonunun,
sonbahar mevsimindeki vejatasyondan
daha iyi oldugu bilinen bir gergektir. Bu
arastirmada, gercek siit veriminin
malaklama mevsiminden Oonemli
derecede etkilendigi (P<0.05), laktasyon
siresinin  ise  (P>0.05) mevsimden
etkilenmedigi saptanmistir. Bu
arastirmada oldugu gibi Sahin ve Ulutas.
(2014)  tarafindan  yiriitilen  bir
calismada da malaklama mevsiminin
gercek siit verimi {lizerine etkisi dnemli
oldugu bildirilmistir. Soysal ve ark.,

(2019)  tarafindan  Istanbul ilinde
yetistirilen  mandalarin ~ verimlerinin
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degerlendirildigi bir ¢aligmada laktasyon
stiresi lizerine mevsiminin etkisi énemli
bulunmustur.

Laktasyon siiresi uzunlugu 2012
yilinda 236,11+1,332 giin, 2013 yilinda
242.20+1,380 giin ve 2014 yilinda
228,19+1,761giin olarak belirlenmistir.
Laktasyon siiresi en kisa degerini 2014
yilinda en uzun degerini ise 2013 yilinda
almistir. Arastirmada, gergek siit verimi

ve laktasyon siiresinin malaklama
yilindan etkilendigi saptanmigtir
(P<0.05).

Istanbul’da yetistirilen Anadolu
mandalar1 ylriitiilen  bir
arastirmada (Soysal ve ark., 2019)

uzerinde

laktasyon sliresinin malaklama
mevsiminden 6nemli derece etkilendigi
saptanmistir.

Bu c¢alismada, en yiksek siit
verimi en yiiksek degerini 2014 yilinda
(1033,14+23,427 kg), en diistik degerini
ise 2012 yilinda (756,57£10,645 kg)
almistir. Gergek siit verimi 2013 y1l1 i¢in
817,68+17,487 kg  olarak  tespit
edilmistir.

Arastirmada, laktasyon siiresi ve
gercek siit veriminin malaklama yilindan
etkilendigi belirlenmistir. Soysal ve ark.,
(2019) tarafindan yapilan bir ¢aligmada
da laktasyon siit veriminin malaklama
yilindan etkilendigi bildirilmistir.

Sonug olarak, Anadolu
mandalarinin  ger¢ek siit verimlerinin
malaklama  yili arttikca arttig1
goriilmektedir. Bu durumun ortaya
ctkmasinda Tarim ve Orman Bakanligi
Tarimsal Arastirmalar ve Politikalar
Genel Midirliigli 6nderliginde Tokat
ilinde uygulanmaya baglatilan Halk
Elinde Anadolu Mandas1 Islah1 Ulkesel
Projesinin etkisinin oldugu bir gercektir.

Nitekim proje baslangi¢ yilindan 2014
yilina kadar olan donemde laktasyon
stiresi ve gercek siit verimindeki degisim
bu bulguyu destekler niteliktedir.

Tesekkiir

Bu aragtirmanin yapilmasinda
katkist olan Tarim ve Orman Bakanlig1
Tarimsal Arastirmalar ve Politikalar
Genel Midirligii ve Tokat Damizlik
Manda Yetistiricileri Birligi tarafindan
desteklenmistir. Katkilar1 i¢in Tarim ve
Orman Bakanligi Tarimsal Arastirmalar
ve Politikalar Genel Miidiirliigiine ve
Tokat Damizlik Manda Yetistiricileri
Birligine (Proje No:
TAGEM/60MANDA2011-01) tesekkiir
ederiz.
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The aim of the study was to determine the effect of the coccidiostats
used in pigeon lofts. A total of 60 disease-free young pigeons of 4
months of age were taken from different areas of Lahore Pakistan and
were divided into 4 groups A, B, C, and D having 15 birds in each
group. The trial was conducted to find out the comparative
chemotherapeutic efficacy of extract of leaves of neem in group A,
crude extract of leaves of guava in group B, anticoccidial drug in
group C, whereas group D remained as a control group. The pigeons
of group A had better weight gain and feed conversion ratio as
compared to other groups but the difference between the groups was
non-significant (P>0.05). Moreover, the crude extract of neem
(Azadirachta indica) leaves boosted the immunity level of diseased
pigeons that resulted in reduction of oocyst count while the crude
extract of guava (Psidium guajava) leaves prevented the diseased
pigeons from getting secondary bacterial infection. Therefore, the
crude extract of neem leaves can be recommended for the treatment of
coccidiosis and, also, to enhance the prophylactic levels in pigeons.

Dogal Koksidiostat Olarak Kullanilan Baz1 Alternatif Bitki
Ekstraktlarinin Giivercinlere Etkileri

MAKALE BiLGIiSi

OZET

Arastirma Makalesi

Gelis : 08.01.2020
Kabul : 13.03.2020

Anahtar Kelimeler

Giivercin
Koksidiyoz
Guava yapragi
Neem yapragt

Bu arastirmanin amaci, gilivercinlerde kullanilan koksidiostatlarin
etkisini belirlemektir. Caligmada, Pakistan'n Lahor kentinin farkli
bolgelerinden temin edilen 4 aylik 60 adet saglikli gen¢ giivercin
kullanilmigtir. Giivercinler 15’er adetlik 4 gruba ayrilmistir (A, B, C,
D). Caligmada, A grubunda neem (Azadirachta indica) yapraklar
ekstraktinin, B grubunda guava (Psidium guajava)yapraklar
ekstraktinin, C grubunda antikoksidiyal ilacin etkileri koksidiyoz
hastaligina kars1 karsilastirilmali olarak incelenirken, D grubundaki
giivercinler ise kontrol grubudur. Arastirmada, enfekte olmayan
gruptaki giivercinlerin, tedavi edilen gruplara gore daha iyi (P<0.05)
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canli agirlik artisina sahip oldugu tespit edilmistir. A grubundaki
giivercinlerin diger gruplara gore daha iyi canli agirlik artisina ve
yemden yararlanma oranina sahip olduklari, ancak goriilen farkin
anlamli olmadig1 tespit edilmistir (P>0.05). Ilave olarak, guava
yapraklari ekstrakti verilen gruptaki hastalikli giivercinlerde sekonder
bakteri enfeksiyonlar1 onlenirken, neem yapraklari ekstrakti verilen
gruptaki giivercinlerde, bagisiklik diizeyinde oOnemli &lglide artis
gorillmiistir.  Bu  gruptaki  giivercinlerde  diger  gruplarla
karsilastirildiginda ookist sayisi daha diigiik bulunmustur. Bu nedenle
giivercinlerde neem yapraklar1 ekstrakti, koksidiyoz tedavisi igin ve
profilaktik seviyenin arttirilmasi igin onerilebilir.

Introduction

Coccidia are common protozoa
pathogens in pigeons. The literature
around the world describes nine species
of the genus Eimeria and one of the
genus lsospora, but only three species
are of significance: Eimeria columbae,
E. columbarum and E. labbeana, which
are characterized by fluctuating degrees
of virulence found in domestic pigeons
(Columba livia domestica) and rock
pigeons  (Columba  livia livia).
Throughout the world, the coccidiosis is
5.1%-71.9% seen in pigeons while the
mortality varies from 5%-70% in young
pigeons the disease is acute and most of
the deaths happen in the 3-4 month of
life of pigeons (Krautwald- Junghanns et
al., 2009). Both the pigeons and doves
have been reared for food (eggs and
meat are eaten by people). Research
involving columbids had led to increased
knowledge about the inheritance of
morphological and behavioral
characteristics, endocrinology, learning,
evolution, orientation and navigation.

Pigeon racing is, also, common in
most of the countries of the world
particularly the Asian countries e.g.
Pakistan, India, etc for income purpose

(Baptista et al., 1992; Lack, 2003). In
racing pigeons faster tiring and watery
diarrhea occur. Sick pigeons severely
suffer feathers are dead and brittle,
weight loss and expelling feces streaked
with blood are characteristic signs.
Coccidiosis mainly affects thoroughbred
and wild birds aged from 4 weeks to 4
months. One infected pigeon may expel
from a few to hundreds of millions of
oocysts per day in feces. Oocysts may
also be found in water, litter and feed
(Szeleszczuk, 1995). In  European
countries, the prophylactic use of
anticoccidial chemicals as feed additives
has been strictly limited since 2006 and a
full ban has been proposed to be
effective in 2021. To cope with this
global situation, composed of one or
more strains of wild-type or attenuated
Eimeria  species, is  successfully
developed as another approach to
prevent coccidiosis though their cross-
species protection and efficacy may need
to be improved.

The plant of neem (Azadirachta
indica), belongs to the family of
Meliaceae and is abundantly found in
Asian countries including Pakistan,
India, etc. The neem contains variety of
bioactive compounds including nimbin,
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nimbidin, nimbolinin, nimbolide,
nimbidol, sodium nimbinate, gedunin,
salannin and limonoids and these have
significance in altering various genetic
pathways to manage the disease.
However, azadirachtin is the most
important active ingredient of neem
plant. The Quercetin and B-sitosterol are
also extracted from leaves of neem
which have antifungal and antibacterial
activities (Govindachari, 1998),
antibacterial  (Singh et al., 1997),
antifungal (Kher et al., 1997), anti-
inflammatory, antiarthritic, antipyretic,

hypoglycemic, antigastric ulcer,
antifungal, antibacterial, and
anticarcinogenic activities

(Bandyopadhyay et al., 2004; Sultana et
al., 2007; Ebong et al., 2008; Paul et al.,
2011)

The leaves of neem contain
ingredients such as nimbin, nimbol,
nimbanene, 6-desacetylnimbinene,
nimbandiol, nimbolide, ascorbic acid, n-

hexacosanol, 7-desacetyl-7-
benzoylazadiradione, 7-desacetyl-7-
benzoylgedunin, 17-

hydroxyazadiradione, (Al 1993;
Hossain et al., 2011; Kokate et al.,
2010). Neem leaves and its constituents
have immunomodulatory, anti-
inflammatory, antimalarial, antifungal,
antibacterial,  antiviral,  antioxidant
properties (Subapriya and Nagini, 2005).

The crude extract of neem leaves
contains  nimbim, nimbinene, 6-
desacetylnimbinene, nimbandiol,

nimbolide and quercetin (Mitra et al.,
2000). In another trial it was observed
that leaves, fruits and bark of neem tree
had more antioxidant potential (Sithisarn
et al., 2005). Similar research trial was
performed to observe the in vitro
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antioxidant activity of crude extract of
neem leaves and the results showed that
crude extract of neem leaves could be
used as natural antioxidant (Hossain et
al., 2013).

In another study trial, the
immunomodulatory effects were
observed by administering the decoction
of neem leaves in broiler poultry birds
and results indicated improved antibody
titre, growth performance (Durrani et al.,
2008). Similarly it was reported in a trial
that feeding powder of finely ground dry
neem leaves at the rate of 2 g/kg of feed
improved the humoral and cell mediated
immune responses in broilers by
enhancing the antibody titre new castle
disease. An aqueous extract (10%) of
neem leaves is reported to possess
antiviral activities and significantly
enhances antibodies production against
diseases in birds (Sadekar et al., 1998).
Historically, neem has been used to rid
the body of all forms of parasites. Neem
quickly kills external and internal
parasites. Neem extracts have hormone
which interferes with the life cycle of
parasites, inhibit their ability to feed and
prevent the eggs from hatching (Youn
and Noh, 2001). Guava contains
chemical ingredients, i.e. tannins,
phenols, triterpenes, flavonoids, essential
oils, saponins, carotenoids, lectins,
vitamins, fiber and fatty acids. The
guava leaves are a rich source of
flavonoids and phenols and it can be
used to cure diarrhea. Another essential
phytochemical ingredient found in guava
leaves “quercetin” is thought to be
contributive in anti-diarrheal effects of
guava; it causes the intestinal smooth
muscle to be relaxed and hampers the
bowel contractions (Oh et al., 2005). The
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present study was executed to evaluate
the anticoccidial effect of infusion
prepared from the leaves of neem and
guava compared to Baycox (toltrazuril)
and, also, to see the impact of this
treatment on immunity levels of diseased
pigeons.

Material and Methods

The current study was performed
at the Department of Clinical Medicine
and Surgery, University of Veterinary
and Animal Sciences, Lahore-Pakistan
after the approval of the Local Ethics
Committee of Faculty of Veterinary
Medicine under approval No: UVAS-
546 on 10-04-2013.

Experimental birds

A total of 60 apparently disease-
free young domestic pigeons, having
"bar” wing pattern, of 4 months old were
taken from different places of Lahore
and before the start of trial, their
“disease-free” status was checked from
their feces with the help of McMaster
egg counting technique for fecal
examination to detect the presence of
Eimerian oocysts. For the selection of
pigeons for this trial, , only the
coccidiosis disease free pigeons were
selected which did not have considerable
amount of Emieria oocysts in their feces.
The selected pigeons were randomly
divided into four groups viz; A, B, C,
and D each group was composed of 15
birds. The pigeons were kept in
disinfected cages in  laboratory
Department of Clinical Medicine and
Surgery, University of Veterinary and
Animal Science, Lahore. The birds were

provided with water and coccidiostat
free feed ad libitum throughout the
research period. Their bedding of white
paper was changed daily for two times,
i.e. at morning and at evening time. All
of the groups were housed in separate
chamber of the cage equipped with a
lamp, feeder and drinkers. The cages
were kept at room temperature and
before start of the trial and the birds
were vaccinated against Newcastle
disease and infectious bronchitis.

Preparation of aqueous extract of
leaves

Fresh leaves of neem and guava
100 grams each were taken, 50 g of the
leaves were taken from the botanical
garden of Govt. College University
Lahore whereas remaining 50 g of the
leaves were taken from the local
vegetable market of Lahore. The leaves
were taken from two different localities
just to have a diversified effect. The
leaves were chopped into small pieces
with the help of metallic grinder and
kept in two separate non-metallic jars.
The leaves were not exposed to direct
sunlight just to prevent the deterioration
of active ingredient so the leaves were
put in oven at 37°C for 24 hours. After
that, 1 L of boiled water was put in both
of the jars and kept for overnight at room
temperature following the procedure
prescribed by Santiago-Flores (1977).
The aqueous extract of leaves thus
collected was stored in separate labeled
bottles, mixed in drinking water and
given to the pigeons when required.
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Preparation  of  inoculums and
experimental infection

Eimerian spp was isolated from
the caeca of coccidiosis infected pigeon
which was brought to the University
Diagnostic Laboratory, UVAS and the
oocysts were identified based on size,
shape and location of lesions. These
were homogenized in a blender or by
stirring with a rod and filtered using a
106 pum mesh sieve. Eimeria oocysts
were harvested using the saturated NaCl
floatation method (for 10 min). The
harvested oocysts were re-suspended in
distilled water and washed by
centrifugation three times to remove the
flotation solution (for 5 min). The
sediment containing the oocysts was
transferred into beakers, suspended in
2% (w/v) K2Cr207 solution and allowed
to sporulate at room temperature for
seven days with regular stirring. After
sporulation, oocysts from each sample
were cleaned with sodium hypochlorite
(4% active chlorine) and washed with
distilled water three times as described
before Eckert et al. (1995). The
inoculum of 1 ml contained 30.000
viable sporulated oocysts of Eimerian
spp in saline water directly injected into
the crop of pigeons of group A, B and C
via oral gavage.

A clean polyethylene sheet,
placed daily under each cage, was used
for the collection of excreta for oocyst
analysis. Total fecal samples for each 24
hours from each subgroup, were placed
in separate airtight plastic bags,
homogenized  thoroughly  with a
domestic mixer and kept refrigerated
until assessed for total oocyst counts.
The homogenized samples were ten-fold
diluted with tap water to be further
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diluted with saturated NaCl solution at a
ratio of 1:10. The oocyst counts were
determined using modified McMaster
chambers and presented as the number
of oocysts per bird (Hodgson, 1970).

Protocol of Medication

The clinical sign and symptoms
of the diseased pigeons were observed at
7" day post inoculation of Eimerian
oocysts. The below mentioned treatment
protocols started at 8" day post
inoculation. Each group was given
specific treatment protocol whereas the
dose rate was calculated on the basis of
body weight of pigeons. In a similar kind
of trial, (Van Reeth and Vercruysse,
1993) used the standard anticoccidial
drug on the experimentally infected
racing pigeons.
¢ The pigeons of group A were given the

herbal aqueous extract of neem leaves
(2 ml extract mixed in 1 L drinking
water).

¢ The pigeons of group B were given the
herbal aqueous extract of guava leaves
(2 ml extract mixed in 1 L drinking
water).

e The pigeons of groups C were treated
with the anticoccidial drug Baycox (20
mg per kg body weight).

e Control pigeons (groups D) had no
treatment.

The experiment lasted for 7 days
when there were almost no clinical signs
present in pigeons. The 7-d period was
usual period of chemotherapeutic trial
for avian coccidiosis using the standard
anticoccidial drug.
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Evaluation parameters

The efficacy of different
treatments applied on different pigeon
groups was evaluated on the basis of
body weight gain, feed consumption,
feed conversion ratio (FCR) and bloody
diarrhea. This drug trial was performed
to check the effects of decoction of
leaves of neem and guava on the
mitigation of clinical signs of coccidiosis
in pigeons and therefore the main
evaluation parameter was to check the
reduction of number of oocysts per gram
of the feces of pigeons and also to check
the healing effects of the plant based
medication from the recovery of
diseased pigeons to normal and healthy
pigeons. Feed consumption, FCR, and
weight gain were not the focus of study,
the main focus of the trial was the
reduction of oocysts and to check the
healing effects or immunity
enhancement of diseased pigeons
through the decoction.

e The body weight gain and FCR was
determined just before the start of the
trial and, also, at the end of trial.

e Bloody diarrhea was investigated at
the 3" day of challenge and the extent
of bloody diarrhea score was assigned
from 0 (-) to 3 (+++). Zero was
normal status while 1, 2, and 3
corresponded to 33%, 33-66% and
66-99% blood in total feces.

o The droppings of all birds from all the

cages were collected daily and examined

by using a modified McMaster counting
technique. After the collection of feces
from all the cages separately, one gram
of feces from each of the group were
subjected to McMaster counting
technique and rest of feces of each group

were discarded. The oocysts count per
grams of feces was done after the
pigeons were experimentally infected
with the Eimeria oocysts and this
continued during the period of
medication till the end of the trial.

Statistical analysis

The results obtained were
analyzed statistically by using analysis
of variance and Duncan's multiple range
test (Marin and Robert, 2007). The
model assumptions of normality and
homogeneity of variance were examined
by Shapiro-Wilk and Levene tests,
respectively. The statistical analysis was
performed with MedCalc (1996).
ANOVA was used for group comparison
followed by Tukey-Kramer for post-hoc.

Results

The status of bloody diarrhea is
shown in Table 1; it is evident that the
severity of bloody diarrhea was
maximum on the 1% day of treatment and
as the treatment progressed the severity
of haemorrhagic diarrhea was gradually
reduced. The severity and frequency of
haemorrhagic diarrhea was seen more in
group C as compared to rest of all other
groups while the group A had less
severity. As for as the group B was
concerned it had less severity of bloody
diarrhea than group C and more than
group A.

Table 2 shows the mean of feed
intake of groups A, B, C, and D was
13.27 g, 12.91 g, 12.02 g, and 13.15 g
respectively. Feed intake of group A was
significantly higher (P<0.05) than that of
the rest of all groups (Table-2). Higher
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feed conversion ratio FCR was found in
group A and lower FCR was of group C.

Table 1. Bloody diarrhea in pigeons post-treatment

3 (1):20-31, 2020

Groups Treatment

Blood in feces (days of treatment )

Dayl Day?2 Day3 Day4

A Infected +aqueous extract of neem leaves
B Infected +aqueous extract of guava leaves
C Infected + Baycox

D Control

+ +
++ ++
+++ ++

Table 2. Performance parameters of the experimental groups

Mean feed Mean body
Groups  Treatment protocol intake (g/day)  weight gain (q) FCR
A Infected + extract 15 2701 0029 27.6040.0212  2.08%0.0102
of neem leaves
Infected + extract b b b
B 12.91°+0.012  22.76 £0.015 1.76 £ 0.021
of guava leaves
C Infected + Baycox 12.02°+0.145  21.63 +£0.021° 1.8+0.014°
D Control 13.152+0.001 27.18+0.014%  2.06 +0.0812
P values 0.036 0.051 0.021
Table 3. Post-infection oocyst count
Oocysts count after the infection
Groups
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
A 250 650 2000 3850 6000 8350 9850
B 300 700 1850 4050 6500 8600 10250
C 200 550 2100 3950 5950 7850 10050

Table 4. Oocyst count during treatment

Oocysts count at respective days of treatment

Groups Treatment

Day Day Day Day Day Day Day

1 2 3 4 5 6 7

A Extract of neem leaves 9850 7000 5850 4550 3000 1200 800
B Extract of guava leaves 10250 8950 6100 5000 3350 1850 1050
C Baycox 10050 8500 6150 4050 2000 1350 950
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Droppings of all infected pigeons
were collected from on days 1, 2, 3, 4, 5,
6 and 7 of post-challenge for estimation
of egg per gram (EPG) of feces by
applying McMaster egg counting
technique (Soulsby, 1982). Table 3
shows daily gradual increase in number
of egg per gram of feces of pigeons. The
Table 4 shows the effects of treatments
in the form of reduction in number of
egg per grams of feces of different
groups. Lower oocyst count was seen in
the group treated with standard
anticoccidial and herbal aqueous extract.
The pigeons treated with the aqueous
extract of neem leaves  were
comparatively healthier since it boosted
the immunity level and birds became
healthy and survived under coccidiosis
contaminated condition.

Discussion

The results obtained in our trial
regarding the feed intake and FCR were
in alignment with the results obtained in
a trial conducted by Chakarverty and
Prasad (1991) where better FCR of the
birds who were fed commercial ration
and were also given decoction of neem
leaves. The increased FCR could be due
to the good effects of plant based
medication on the intestinal microbes
which improved better feed
consumption.

In the present study the results
obtained regarding the weight gain were
in accordance with the results obtained
by Chakarverty and Prasad (1991) who
used decoction of neem leaves and
similar results were obtained in a trial
conducted by Tipu et al. (2002) in which

he used salinomycin and neem fruit as
feed additive and made comparison with
anticoccidial drug and found better result
weight gain.

The neem plant has the ability to
dismantle the external as well as internal
parasites, it contains hormones which
interfere with the life cycle of parasite,
inhibits the ability of parasite to feed and
ultimately it prevents the egg from being
hatched (Youn and Noha, 2001). Luong
et al. (2012) reported that the slurry of
neem leaves is an organic product acts as
larvicidal and used in Africa. On the
other hand the guava leaves have been
used to cure diarrhea particularly in
village areas. The important active
ingredient gquercetin is supposed to have
antidiarrheal effects and causes the
relaxation of intestinal smooth muscle
and also causes the relaxation of bowel
contraction.

The clinical signs of young
pigeons infected with coccidiosis include

anorexia, dehydration, weight loss,
acachexia, fetid, watery and bloody
diarrhea  (McDougald, 2003). The

mortality ratio can be 5%-70% in young
pigeons of 1-4 months old, and majority
of deaths happen in 3-4 months
(Mennemeier,1985). The pathogenicity
of causative agent of coccidiosis is
negligible in adult pigeons due to more
immunity status of adult pigeons as the
they grow however this infection could
mitigate the flying or racing performance
of pigeons.

One of the important clinical
signs of pigeons infected with
coccidiosis include bloody diarrhea
which was also seen in the undergoing
trial. The bloody diarrhea was seen in all
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groups but its severity varied. The
pigeons of group A had bloody diarrhea
but to lesser extent whereas it was
heavily reported in group C. The
treatments suppressed the clinical signs
particularly the bloody diarrhea. The
pigeons of group A, when treated with
decoction of neem leaves, recovered
from bloody diarrhea effectively which
could possibly be due to the synergistic
effects of active ingredients of neem
leaves. The active ingredients of neem
leave have the antidiarrheal ability and
also due to antioxidant ability, the active
ingredients empowered the intestinal
microbiota which ultimately boosted the
immunity of birds and due to this the
birds effectively recovered from bloody
diarrhea. Similar type of findings were
observed in a trial conducted by
(Mennemeier, 1985) where he reported
mild catarrhal enteritis and reddening of
intestinal mucosa on 5" or 6™ day of
inoculation of oocysts of E labbeana, in
pigeons. The results obtained in our
study trial indicated rapid reduction of
Eimeria oocysts when the decoction was
given to the diseased pigeons and that is
possibly due to the ovicidal effects of
extract of neem leaves. It is supposed
that the ovicidal activity might be due to
the interference and dominant affect of
azadirachtin ~ with  the  embryonic
development of egg of protozoan. The
same is reported by as reported by
Dimetry et al. (1993) who stated that
neem based products had ovicidal effects
against mites.

The results found in this study
were aligned with the results obtained by
Pilarczyk et al. (2006) where the
anticoccidial drug Baycox was mixed in

3 (1):20-31, 2020

drinking water and it proved to be
effective against coccidiosis in pigeons.
They found 25000 oocysts in 1 g of
feces, after seven days 200 oocysts, and
after 14 days he found 50 oocysts in 1 g
of feces. Similarly, Van Reeth and
Vercruysse (1993) and Vercruysse
(1990) reported 97% reduction in
oocysts to count when administered
anticoccidial drug toltrazuril (Baycox) @
20 mg/kg body weight. Szeleszczuk
(1995) and Michalczyk et al. (2011)
were also in agreement with this study
which confirmed high efficacy of the
medicament in parasitological
prevention. The leaves contain querectin
and B sitosterol having antifungal and
antibacterial properties to prevent the
secondary bacterial infection
(Govindachari et al., 1998). Moreover,
these leaves contains higher amount of
antioxidant (Hossain et al., 2013). All
parts of neem plant (leaf, bark, fruit,
seed, etc.) can be used to cure diseases
but the leaves are used because these are
easily and readily available, since this
study was conducted on pigeons and in
particularly in the province of Punjab
Pakistan, the neem trees are mostly
found in village areas. Moreover, in
Punjab, the pigeons are mostly used for
racing purpose as game birds so it is
easy for the people involved in this kind
of sports to use decoction of neem leaves
as quickly as possible whenever there
are signs of coccidiosis in pigeons so
therefore neem leaves were used in this
trial.
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Conclusion

During the trial it was noted that
the anticoccidial drug Baycox only
inhibited the clinical signs and did not
boost the immunity and the immunity
level was boosted by the aqueous extract
of neem leaves. This study trial in the
form of prophylaxis and therapy for
treating coccidiosis comprise
anticoccidial chemicals and herbal
products. The plants are biologically
available rich source of phytochemicals
which can be used to treat coccidiosis in
pigeons as well as in poultry birds. In
this scenario, some further research trails
need to be conducted to get to know
more dimensions of prophylactic levels
at different concentration of these herbal
preparations in treating avian
coccidiosis.

Moreover, this way of treating
coccidiosis of pigeon can also be
beneficial for the people living in village
areas of the province of Punjab Pakistan
because the neem tress are mostly found
in village areas whereas the to raise
fancy pigeons and also for racing
purpose is the hobby of most of the
villagers and it is easy, readily available
and economical for the pigeon fanciers
to use the way of treatment whenever
there are signs of coccidiosis in their
pigeons
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ARTICLE INFO ABSTRACT

Research Article The effect of plumage colours of Japanese quails (Coturnix coturnix
Received - 21.02.2020 japonica) on some egg quality parameters and their relations amongst
Accepted : 11.06.2020 were studied in this study. A total of 144 hatching eggs which were

obtained from middle-aged (13 week) quail breeders having two

different (original and white) plumage colours (77 orginal and 77

Key words white) were used in the experiment. Egg weight (EW), egg length
Quails (EL), egg width (EWd) and shape index (SI) were studied parameters
Plumage colour for egg quality. Coefficient correlation and regretion were analyzed
Hatching egg quality for relation among these parameters. In the study, from the eggs of
Correlation quail with original and white plumage, average EW; 10.79 g and 9.54
Regression

g, EL; 31.59 mm and 31.57 mm, EWd; 25.85 mm and 24.68 mm, SlI;

81.86 and 78.29 values were obtained respectively. EW, EWd and Sl
values were higher in quails with black feathers than those with white
feathers (P < 0.05), but Sl values were similar (P > 0.05) in both
groups in the experiment. When the correlation coefficients were
examined, it was found that the correlation coefficient between EW
* Corresponding Author and SI were only significant in the birds with original plumage and
ardaeratalar@ibu.edu.tr between EW and Sl in birds with white plumage (P < 0.05). From
regression analysis, it was found that the EW values can be estimated
more accurately by using the EL in original plumages and the EWd in
quails with white-plumage. It is thought that carrying out more
detailed and post-incubation studies will be beneficial for both
academic and sectoral development.
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MAKALE BILGISi OZET

Arastirma Makalesi Bu arastirmada Japon bildircinlarinda (Coturnix coturnix japonica)
Gelis : 21.02.2020 tily renginin yumurta kalitesini belirlemede kullanilan bazi 6zeliklere
Kabul : 11.06.2020 etkisi ve aralarindaki iliskiler incelenmistir. Arastirmada iki farkl tiiy

rengine sahip (77 orijinal ve 77 beyaz tiylii) orta yash (13 hafta)
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Bildircin

Tiiy rengi

Kulugkalik yumurta kalitesi
Kolerasyon

Regresyon

* Sorumlu Yazar

ardaeratalar@ibu.edu.tr

damizlik bildircinlardan elde edilen toplam 144 adet kulugkalik
yumurta kullanilmistir. Yumurta agirligt (YA), yumurta boyu (YB),
yumurta genisligi (YE) ve sekil indeksi (SI) yumurta kalitesi acisindan
incelenen 6zellikler olmus ve bu ozellikler arasindaki korelasyon ile
regresyon katsayilari incelenmistir. Orjinal ve beyaz tiiyli bildircin
yumurtalar1 i¢in sirastyla 10.79 g ve 9.54 g YA, 31.59 mm ve 31.57
mm YB, 25.85 mm ve 24.68 mm YG, 81.86 ve 78.29 SI degerleri elde
edilmistir. Arastirma sonucunda siyah tiiylii bildircin yumurtlarinda
YA, YG ve SI degerlerinin beyaz tiiyliilerden daha yiiksek oldugu (P <
0.05), yumurta boylarinin ise benzer oldugu (P > 0.05) bulunmustur.
Korelasyon katsayilar1 incelendiginde sadece orjinal tiiyli
bildircinlarda YA ile YB, beyaz tiiylillerde ise YA ile SI arasindaki
korelasyon katsayisinin onemli oldugu bulunmustur (P < 0.05).
Regresyon analizinde ise YA degerlerinin siyah tiiyli bildircinlarda
YB, beyaz tiiylii bildircinlarda ise YG kullanilarak daha dogru tahmin
edilebilecegi tespit edilmistir. Daha ayrintili ve kulugka sonrasini da
icine alan calismalar gerceklestirilmesinin hem akademik hem de

sektor gelisimi agisindan faydali olacagi diistiniilmektedir.

Introduction

Quail is a widespread bird
species bred in recent years in Turkey.
As an important source of animal protein
in human nutrition, its importance is on
the raise everyday. Determining the
external and internal quality
characteristics of the eggs and to
investigate the effective factors for the
efficiency of the incubation studies is a
necessity for science and commerce.
(Stadelman, 1986; Seker et al., 2005).
These properties provide information
about the commercial value of the eggs
and are used in the estimation of chick
quality in breeding flocks. Egg
characteristics affect the hatchability,
chick quality and alter the performance
of the flock in the rearing period
(Stadelman, 1986; Yildirim and Yetisir,
1998; Altan et al., 1998).

Meanwhile, plumage colour is
considered as a breed or line trait in
quails. In the researches, the quail lines
are named according to the plumage

colour mutations. For the last decades,
new lines with different plumage color
mutations are being tried to be obtained
by breeding practices (Cnheg and Kimura
1990).

In the studies on egg quality in
quails, egg weight was reported to be
between 10.36 - 11.92 g and shape index
value ranged between 75.15 - 80.54 in
these studies (Altan et al., 1998;
Yildirim and Yetisir, 1998; Ozcelik et
al., 1999; Ozcelik et al., 2002; Nazligul
et al., 2001; Orhan et al., 2001; Seker et
al., 2005; Yoruk et al., 2008; Yilmaz and
Caglayan, 2008; Sogut ve Sari, 2009;
Alkan et al., 2010).

Different results were obtained in
studies on the effect of plumage color on
quail egg shape index. The shape index
values of the original colored quails
were found to be significantly higher
statistically by some researchers (Inci et
al., 2015) and similar in some studies
(Ozcelik, 2002; Yilmaz and Caglayan,
2008).

One of the factors affecting the
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productivity and hence the profitability
of the hatchery in quail production is the
weight of hatching eggs. It has been
reported that the selection of eggs above
9.5 g (Sarica and Soley, 1995) or 10 g
(Kucukyilmaz et al., 2001; Caglayan and
Inal, 2006) are more appropriate for
better incubation results.

The aim of this study was to
determine the relationship between egg
weight, egg length, egg width and shape
index, and relation between these
properties in Japanese quails hatching
eggs (Coturnix coturnix japonica)
having original and white plumage.

Material and Methods

The growing process was carried
out in the quail breeding laboratory of
Bolu Abant lzzet Baysal University
(B.A.1.B.U) Faculty of Agriculture and
Natural Sciences, Department of Poultry
Science and Technology using 5-storey
special quail cages (Cimuka BYK-03-
5K, Cimuka Ltd. Co., Turkey) with 3
compartments of 0.135 m? each were
used housing a pair of quails in each.
The hatching eggs wused in the
experiment were collected from these
quail breeders.

In this study, a total of 176
hatching eggs used in the experiment
were collected from two 13-week-old
quail breeder flocks having original and
white plumage. Down-grade eggs were
separated and removed from the
experiment. Then selected 144 (77
original and 77 white plumage) hatching
eggs to be set for incubation were
numbered. The weight of these eggs
were measured by precision (= 1 mg)
scale (HZY-2200B; Densi Ltd. Co.,

3 (1):32-39, 2020

Turkey), width and length values were
determined by a micrometer (TCM234
990; Tchibo Gmbh, Germany). Then
shape index values were calculated by
using following formula (Formula 1).

Formula 1. Calculating fromula of shape
index values.

B EL,mm
Sl = shape index, EWd = egg width,
EL = egg length

Then correlation coefficient was
used to evaluate the relations between
properties and Pearson correlation
coefficient was preferred (Formula 2).

Formula 2. Calculating formula of
corelation (Pearson) coefficients on egg
weight values.

n Q=1 x) Xz )
=XV T T
Txy = n P) n 2
Jom - CE Ty EeadV
X = egg weight
i = egg length
j = egg width

k = shape index

n = number of pairs of scores

¥x = sum of egg weight scores

%1 =sum of egg length scores

¥j = sum of egg width scores

>k = sum of shape index scores

¥x? = sum of squared egg weight scores

%i? = sum of squared egg length scores

Yj? = sum of squared egg width scores

>k? = sum of squared shape index scores
After  this, coefficient  of

determination was calculated to find

accuracy of predictions and how one

variable is predictable from other
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variables. Egg weight was considered as
main variable and egg length, egg width
and shape index were taken as other
variables in these analyses. Then slope
of linear regression line (b) and y-
intercept point of the regression line (a)
values and finally, regression equations
by regression analyses were calculated
for evaluating the relations between
these variables (Formula 3, 4 and 5).

Formula 3. Calculating formula of slope
of regression line on egg weight values.

n n
Zj=1 Xi Lij=1)i

b i1 XiYi — n
x =
=17 n

b = slope of the regression line

X = egg weight
i =egg length
J = egg width

k = shape index

n = number of pairs of scores

¥x = sum of egg weight scores

%1 =sum of egg length scores

Yj = sum of egg width scores

>k = sum of shape index scores

¥x? = sum of squared egg weight scores
%1% = sum of squared egg length scores
¥j? = sum of squared egg width scores
>k? = sum of squared shape index scores

Formula 4. Calculating formula of
intercept point of regression line and y

axis.

(Z;’L:l yi)(ZanlxiZ) - (Z?=1xi)(2?:1 XiY;)

no2_ (O x)?
=% T 5

a = the intercept point of the regression
line and the y axis

X = egg weight
i = egg length
J = egg width

k = shape index

n = number of pairs of scores

¥x = sum of egg weight scores

%1 =sum of egg length scores

¥j = sum of egg width scores

>k = sum of shape index scores

>¥x? = sum of squared egg weight scores
%i? = sum of squared egg length scores
¥j? = sum of squared egg width scores
>k? = sum of squared shape index scores

Formula 5. Calculating formula of
regression equations on egg weight.

Y = Qi + bijeXiji

y = egg weight i =egg length
a = the intercept point j=egg width
of the regression line

and the y axis

b=slope of the k = shape
regression line index

Statistical analyses of the results
were conducted using Minitab 16.1
statstical software (2013). Two-sample t
- test were used to analyse differences
between egg quality parameters (EW,
EL, EWd and SI).

Formula 6. The formulas used in the
calculation of t statistic value in the
experiment.

‘= (Hf"‘lly)—uu

Sp

1z = means of original plumage colour
up = means of differences between
groups
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uy = means of white plumage colour
sp = standard deviation

Ydz+d? (ny +ny)
= *
5D (ny—1+Mmy,—1) nexn,

d2 = sum of squares of original plumage coloury
n,= egg numbrs of original plumage colur
d§ = sum of squares s of white plumage colour
n,,= egg number of white plumage colour

In calculating the correlation
coefficients and regression equation used
to determine the relationships between
these parameters, and calculating test
statistic value were the formulas reported
by Kocabas et al. (2013) were used
(Formula 2, 3, 4, 5 and 6). P - values less
than 0.05 were considered as statistically
significant. All the data were given as
means =+ standard error of the means (M
+ SEM).

Results and Discussion

In the first phase of the study,
EW, EL, EWd and SI data of treatment
groups were examined in hatching eggs
(Table 1). In the light of these data, it
can be told that the uniformity is high,
EW values for original plumage colour
1s similar to other studies’ data and
slightly low for white (Ozcelik, 2002;
Yilmaz and Caglayan, 2008; Inci et al.,
2015). In addition, slightly pointed for
original plumage colour and similar for
white to Sl values obtained in other
researches (Ozcelik, 2002; Yilmaz and
Caglayan, 2008).

EW and SI values of quails
having original plumage colour were
higher than white and the differences
between the group wer significant (P <

3 (1):32-39, 2020

0.05). However EL and EWd values of
these groups were simialar (P > 0.05).

In the second phase of the study,
relation between the egg quality
parameters (EW, EL, EWd and SI) of
treatment groups were examined in
hatching eggs (Table 2).

According to the results of the
correlation analysis, there was a positive
correlation between the parameters
examined at different levels, different
degrees and generally (Table 2). When
the correlations between the hatching
egg quality parameters and the plumage
colour were evaluated, it was found that
the correlations between EW in original
plumages only and EL with SI in white
plumages were significant (P < 0.05).

When the results of the
regression analysis were examined, it
was found that EW can be estimated
more accurately by using EL values in
harlequins and EWd in quails with white
plumage (Table 2).

In conlusion, it was found that
there were different correlation levels for
quails having original and white
plumage colour. It is also believed that
monitoring these effects on post-hatch
performance of chicks and organizing
more detailed, comprehensive researches
is needed and will be beneficial for both
academic and industrial evolution.
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Table 1. The quality parameters of eggs obtained in the study
Tablo 1. Denemeden elde edilen yumurtalarda kalite parametreleri

Plumage Colour

Black White P Value
Egg Weight, g 10.79 + 0.142 9.54 +0.12° 0.000
Egg Length, mm 31.59+0.09 31.57+0.15 0.888
Egg Width, mm 25.85+0.09° 24.68 + 0.08° 0.000
Egg Shape Index 81.86 £ 0.26 78.29 + 0.36° 0.000

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

Table 2. Relations between egg weight (EW), egg length (EL), egg width (EWd) and
shape index (SI) in quail eggs having original (harlequin brown) and white plumage
colour.

Tablo 2. Kiwr¢illi kahverenkli (orjinal) ve beyaz tiiylii bildwrcinlarda yumurta agirligi
(EW), yumurta boyu (EL), yumurta eni (EWd) ve sekil indeksi (SI) arasindaki iliskiler.

Plumage Colour

Original (harlequin brown) White
CcVv
EW 7.980 8.560
EL 1.800 3.370
Ewd 2.190 2.320
Sl 2.040 2.970
r
EW - EL 0.263 0.279
EW - EWd 0.139 0.322
EW - SI 0.241 -0.100
EL - EWd 0.012 0.064
EL - SI 0.095 -0.514
EWd - SI 0.210 -0.019
Regression Equations (y)
General  -6.933 +0.388 EL + 0.203 EWd -7.530 + 0.199 EL + 0.438 EWd
Egg length -1.760 + 0.390 EL 2.810 + 0.214 EL
Egg width 5.230 + 0.208 EWd -1.810 + 0.462 EWd
Egg Shape index 0.600 + 0.122 SI 12.300 — 0.0351 SI
P Values
TEWEL 0.021 0.014
TEWEWd 0.228 0.004
TEwsI 0.035 0.389
TELEWd 0.915 0.580
TELSI 0.414 0.000
TEWdsI 0.066 0.867
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Bu ¢alismada, Bat1 Karadeniz (Yigilca), Orta Karadeniz (Korgan) ve
Dogu Karadeniz (Camili)’de bulunan bazi bal arisi genotiplerinin
morfolojik 6zelliklerini belirlenmesi amaglanmistir. Bu amagcla, her
genotipten 20 ana ar1 saglanmis ve Ordu ilinde tesis edilen ariliktaki
60 koloniye Nisan 2011°de kabul ettirilmistir. Bu kolonilerde ana
artlarin is¢i ar1 dolleri morfometrik 6l¢iim igin Orneklenmistir.
Genotiplerin 21 morfolojik 6zelligini belirlemek i¢in her koloniden
20 is¢i ar1 kullanilmistir. Calismada ele alinan 21 6zelligin tiimiinde
gruplar aras1 farkin istatistik olarak Onemli bulunmustur. Bu
ozelliklerden b damar agis1 ve dordiincii tergit genisligi bakimindan
Korgan bal arist en yiiksek degeri alirken; kanat uzunlugu ve
genisligi, a damar agisi, tomentum genisligi, parlak zemin genisligi,
femur uzunlugu, tibia uzunlugu, metatarsus uzunlugu ve arka bacak
uzunlugu &zellikleri bakimindan Yigilca bal aris1 en yiiksek degerleri
almistir. Kafkas ki ise, kil uzunlugu ve metatarsus indeksi
ozellikleri bakimindan en yiiksek degerleri almistir. Yigilca, Korgan
ve Camili genotiplerinin morfolojik 6zelliklerine uygulanan
diskriminant analizi; 3 genotipin st {iste ¢cakismayan 3 ayr1 kiime
olusturdugunu gostermistir. Korgan genotipi; Camili genotipine
Yigilca genotipine oldugundan daha yakin bulunmustur.

The Morphological Characteristics of Disinctive Honey Bee (Apis
mellifera L.) Genotypes in Black Sea Region

ARTICLE INFO

ABSTRACT

* This study was summarized
from a part of the PhD thesis of
the first author titled “The
Morphological Characteristics of
Disinctive Honey Bee (Apis
mellifera L.) Genotypes in Black
Sea Region”.

Research Article
Received : 01.04.2020
Accepted :29.05.2020

This study was conducted to determine morphological characters in
western (Yigilca), central (Korgan) and eastern Black Sea (Camili)
regions. Therefore, in April 2011, twenty queens obtained from each
location were introduced into 60 colonies established in Ordu. The
worker offspring of each queen were sampled for morphometric
measurements. Twenty workers were used to determine 21
morphological characters of these ecotypes. The differences between
the groups were significant in all of the 21 features discussed in the
study. Yigilca honey bee has obtained the highest values in terms of
wing length and width, a vessel angle, tomentum width, bright
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highest values

ground width, femur length, tibia length, metatarsus length and hind
leg length whereas Korgan honey bee gets the highest value in terms
of b vessel angle and fourth tergite width. Caucasian race has the
in terms of hair length and metatarsus
index.Discriminant analysis of morphometric data demonstrated that
Yigilca, Korgan and Camili ecotypes formed non-overlapping
clusters. Korgan ecotype was found closer to Camili ecotype than to
Yigilca ecotype.

Giris

Aricilikta verimliligin
artirlmasina yonelik c¢alismalarin  ilk
asamasi, bolgelere/yorelere uygun bal
arist poplilasyonlariin belirlenmesidir.
Bunun i¢in ise uzun yillar yoresinde
yetistirilmis ~ ve ekolojik
kosullarima uyum saglamisg bal arilar
bliylik Onem tasimaktadir. Kolonideki

yorenin

is¢i ar1  popiilasyon biiyiikligi ile
balaris1 hizmet ve {riinlerinin miktari
verim dogrusal iligkilidir. Kolonideki
is¢i ar1 popiilasyonu; ana armin kalitesi,
ciftlestigi erkek arilarin sayisi ile genetik
yapist, koloni ydnetimi, habitat ve
ekolojik sartlara baglh olarak degisiklik
gostermektedir. Bu durum bolgesel

kosullara uygun genotiplerin
belirlenmesinde 6nemli bir Olgiittiir.
Canlilarin ureme yetenekleri,

bulunduklar1 bolge kosullarina uyumlari
ile dogrudan iliskilidir (Firath ve
Karacaoglu, 1995).

Tiirkiye’de ¢esitli bal aris1 irk ve

ekotiplerinin morfolojik olarak
tanimlanmasi ile bunlarin ve
melezlerinin ~ verim  ve  davranis

Ozelliklerinin belirlenmesi iizerine ¢ok
sayida c¢alisma yapilmasina karsin,
Karadeniz Bodlgesi’nde bdlgeye 0Ozgii
ekotiplerin tanimlanmasi birkag¢ ¢alisma
ile siirl kaldig1 ve bazilarinin ise verim
ozelliklerinin tespit edilemedigi

sOylenebilir. ~ Ormangiili  bitkisinin

hakim oldugu Korgan ydresine uyum

sagladigi  diisiiniilen  bal  arisinin
morfolojik ozellikleri simdiye kadar
saptanmamuistir.

Karadeniz  Bolgesi’'nde  son

yillardaki gezginci aricilik ve disaridan
ana ar1 kullanim ile birlikte, denetimsiz
melezlemeler  sonucunda  yoredeki
ekotipler o6zelliklerini koruyamamustir.
Ozelliklerini korudugu tahmin edilen
yoresel ekotiplerin performanslarinin
ortaya konulmasi ve diisik ya da zayif
yonlerinin 1slahi, bolgede verimli aricilik
faaliyetlerinin planlanmasi ve
yuritiilmesi agisindan 6nemlidir. Ayrica,
yorede korudugu
diistiniilen bal aris1

Ozglnligiini
genotiplerinin
tanimlanmast  ve  bunlarin  koloni
performanslarinin  belirlenmesi, ileride
yapilacak  1slah

onemlidir. Bu nedenle ¢alismada; Bati

calismalar1  i¢in

Karadeniz (Yigilca-Diizce), Orta
Karadeniz (Korgan-Ordu) ve Dogu
Karadeniz (Camili-Borgka-Artvin) bal
arisi genotiplerinin morfolojik
ozelliklerinin belirlenmesi
amaclanmistir.
Materyal ve Metot
Hayvan materyali
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Baslangi¢ bal arist ana arilari;
gocer aricilarin ugrak yeri olmayan,
kolonilerini yore disina ¢ikarmayan, yore
disindan ana ar1 ya da koloni temin
etmemis ve geleneksel yontemlerle
aricilik faaliyetlerini siirdiiren Karadeniz
Bolgesinin ii¢ ilindeki (Diizce, Ordu ve
Artvin) ilgelere ait kdylerden alinmistir.
Bati Karadeniz’de Diizce’nin Yigilca
flgesindeki 4 arihktan 20, Orta
Karadeniz’de Ordu’nun Korgan
ilgesindeki 5 ariliktan 20 ve Dogu
Karadeniz’de Artvin ili Borcka Ilcesi
Camili Koyii’'ndeki 5 ariliktan 20 olmak
tizere, toplam 60 koloni arastirmanin
baslangic materyalini  olusturmustur.
Diger yandan 12.12.2004 tarih ve 25668
saylli Resmi gazetede yayinlanan Yerli
Hayvan Irk ve Hatlarmin Tescili
Hakkinda  yaymlanan 2004/39 sayili
teblig hiikmii geregince tescillenerek,
Ardahan ve Artvin illeri genetik
materyal olan Kafkas ar1 irkinin gen
merkezi olarak ilan edildiginden ve
Kafkas Ar Irki olarak tescil edildiginden
calismanin bundan sonraki bdliimlerinde
Camili Koyilin’nden alinan 6rnekler
Kafkas  grubu olarak  anilacaktir.
Calismada,  morfolojik  6zelliklerin
Ol¢iimii icin farkli yorelerden temin
edilen ana arilar ana arisiz kolonilere
kabul ettirilmis, ardindan yumurtlamalar:
izlenmis ve bu ana arilara ait kapali
yavru alanindan ¢ikis yapan 50 civarinda
geng isci ar1 toplanarak bunlarin 20’si
kullanilmistir.

Metot
Morfolojik ozelliklerin olciimii

Morfolojik ozelliklerin

3 (1):40-53, 2020

Ol¢timiinde steremikroskop ve okiiler
mikrometre kullanilmistir (Ruttner ve
ark., 1978). Arastirmada, morfolojik
Ozelliklerin Ol¢limii Ruttner ve ark.
(1978), Giiler (1995) ve Genger
(1996)’in  calismalarinda kullandiklari
yontemlere gore yapilmustir.

e

=
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Sekil 1. A) Dil uzunlugu (DU) (prm:
Prementum, pm:postmentum, g: Glossa)
(Ruttner ve ark., 1978) B)Is¢i armnm
abdomeni  (KUZ: 5.Tergitteki kil
uzunlugu, Ta (a): 4. tergitte tomentum
genisligi, Tb (b):4. tergitte parlak zemin
genisligi) (Ruttner ve ark., 1978).

Figure 1. A) Tongne length B)Worker
bee abdomen

42

Cilt/Volume: 3, Sayv/Issue: 1. 2020



Giinbey, Genger

Dil uzunlugu (DU)

Dil uzunlugunda o6l¢iimiinde,
rasgele alinan 30-35 isci ar1 6rnegi kagit
pecete ilizerinde kurutulmus 25’1 bélmeli
parca kutusuna yerlestirilmis, geriye
kalanlar ise yedek olarak bekletilmistir.
Olgme islemi icin is¢i arinin dili bir
forsep ile ¢ikartilmig, lam {izerine
yerlestirilerek tizeri lamel ile
kapatilmigtir.  Dil “10X”
biiylitme ile 6l¢iilmustiir (Sekil 1).

uzunlugu

Kil uzunlugu (KU)

Kil uzunlugu, lateral konumdaki isci ar1
abdomeninde (Sekil 1B) besinci tergit
tizerinden ol¢iilmiistiir. Ornekler, toraks
ve abdomenin son segmentinden bdcek
igneleri ile strofor blok iizerine
sabitlenerek, lateral ylizeyden killarin
yogun oldugu bolgeden “40X™ biiyiitme
ile Olglilmiistiir.

Tomentum genisligi (Ta), parlak zemin
genigsligi (Th)

Tomentum genisligi (Ta) 6l¢timii,
Sekil 2B’deki gibi lateral poziyonda ve
dordiincii tergit lizerinde bulunan tiiyle
kapli kismin en genis yerinden
yapilmustir. Parlak zemin genisligi ise
dordiincii tergit ilizerinde tomentumun
bitiminden bir diger segmentin bagladig1
yere kadar olan genislik ol¢iilerek elde
edilmistir. Ta ve Tb genisliklerinin
Olctimleri 40X biiyilitme ile yapilmistir.
Tomentum genisligi, parlak zemin
genisligine oranlanarak omentum indeksi
hesaplanmuistir.

Uciincii ve dordiincii tergit genislikleri

(T3G ve T4G)

T3G ve T4G icin tergitler, iki
yandan sternitle birlestikleri yerden ince
uclu makasla kesilmis forsep yardimiyla
cikarilmis  ve alkol  yardimiyla
temizlenmistir. tergitler
lamin iizerine yerlestirilmis ve iizeri
lamel ile kapatilmistir. T3G ve T4G
geniglikleri  “40X”
Ol¢iilmistiir (Sekil 2A). Viicut uzunlugu
(T3G+T4G), olglilen T3G ve T4G
genislikleri toplanarak elde edilmistir.

Temizlenen

bliylitme  ile

A B C

Sekil 2. A) 3. ve 4. tergit genislikleri
(T3G ve T4G) (Ruttner ve ark., 1978).
B) On kanat uzunlugu ve genisligi (OKU
ve OKG) (a: Kiibital hiicrenin a damar
uzunlugu; b: Kiibital hiicrenin b damar
uzunlugu) (Ruttner ve ark., 1978) C)
Arka bacak parcalari, FU: femur
uzunlugu, TU: tibia uzunlugu, MTU:
metatarsus uzunlugu, MTG: metatarsus
genisligi (Ruttner ve ark., 1978).

Figure 2. A) 3. ve 4. Tergit width B)
Front wing of length and width C) Rear
leg parts

On kanat uzunlugu (OKU), én kanat
genisligi (OKG)

Isci armin sag on kanadi, gogiis
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ile birlestigi yerden forsep yardimiyla
ayrilarak slayt cergevesine
yerlestirilmistir. Kanat indeksi; KNI =
OKU / OKG x100 esitligi ile
hesaplanmistir (Sekil 2B).

Kiibital hiicrenin a ve b damar
uzunluklari

Kanat uzunlugu ve genisligi
Olgiilen On kanatta, radyal hiicrenin
altinda yer alan ticiincii kiibital hiicrenin
tabaninda 151 derecelik a¢iy1 olusturan
uzun olan damarin uzunlugu (a) ve kisa
olan damarin uzunlugu (b) damarlarinin
uzunluklar1 0l¢iilmiis ve birbirlerine
oranlar1 kiibital indeks degeri olarak
tespit edilmistir (Sekil 2B). Olgiimler
“40X” blyilitme altinda yapilmistir.
Yiizde kiibital indeks degeri ise; “KI1% =
(b/a)x100” esitligi ile hesaplanmaistir.

Arka bacak eklemlerinin élciimii

Isci arinin sag arka bacag, forsep
yardimu ile torakstan koparilmis ve slayt
cercevesine yerlestirilmistir. Her slayt
cercevesine 10 sag arka bacak sirayla
dizilmistir.  Toplam  arka  bacak
uzunlugunu olusturan femur, tibia ve
metatarsus uzunluklar1 ile metatarsus
genisligi stereomikroskop altinda “20X”
bliylitme ile Olgiilmiistiir. Metatarsus
indeks degeri ise metatarsus
uzunlugunun  metatarsus  genisligine
oranlanmast ile hesaplanmistir (Sekil
2C).

Istatistik Analiz

Calismada ele alinan ozellikler
icin tanimlayict istatistikler ortalama ve

3 (1):40-53, 2020

standart hata olarak sunulmustur. Bu
ozelliklerden morfolojik ozellikler icin
gruplart karsilastirmada “Tek Yonli
Varyans Analizi (One-Way ANOVA )
kullanilmistir. Varyans analizini takiben
farkli gruplar1 belirlemede “Duncan

Coklu Karsilastirma Testi”
kullanilmistir. Her grupta 6zellikler arasi
iligkileri belirlemede, Pearson
Korelasyon katsayist  hesaplanmistir.
Morfolojik ozelliklerin gruplari

ayirmadaki giiclini belirlemek amaciyla
Diskriminant Analizi yapilmistir.
Diskriminant analizinde, modele etkili
olan degiskenleri belirlemek i¢in adimsal
degisken se¢me yontemi kullanilmigtir.
Hesaplamalarda  istatistik ~ 0nemlilik
diizeyi %5  olarak
hesaplamalar i¢in SPSS (version: 22) ve
NCSS 2007 (version: 7) istatistik paket

alinmis  ve

programlar1  kullanilmistir  (Anonim,
2004).
Bulgular

Calismanin morfolojik
ozelliklerin  degerlendirilmesinde, 14

arilikta 60 koloniden toplam 1200 isci
ar1 kullanilmistir. Is¢i arilarin her birinde
14 morfolojik 6zellik 6l¢iimii yapilmus,
bu birincil 0Ozelliklerden bazilarinda
toplam ya da oranlama yoluyla elde
edilen 7 6zellik ile birlikte 21 morfolojik
ozellik bakimindan gruplar
karsilastirilmistir. Tanimlayici
istatistikler ve karillastirma sonuglari
Tablo 1’de verilmistir. Calismada ele
alinan 21 6zelligin tiimiinde gruplar arasi
farkliliklar ~ istatistik olarak  onemli
bulunmustur (Tablo 1). Ozellikler arasi
Pearson korelasyon katsayilari, gruplara
gore Tablo 2, Tablo 3 ve Tablo 4’te
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verilmistir. Ozellikler aras1 korelasyon
katsayilar1 incelendiginde, genel olarak
korelasyon katsayilarinin  her grupta
istatistik ~ olarak ~ 6nemli  oldugu
goriilmektedir. hareketle,
calismada ele alinan degiskenlerin,
gruplar1 ayirmadaki giiciinii veya ayirma
(diskriminant) fonksiyonlaria katkisini
belirlemek dogrusal
diskriminant analizi yapilmistir. Analiz
icin her grupta 400 is¢i aridan Olglimii
yapilan 21 adet oOzellige ait veriler

Buradan

amaciyla

kullanilmistir. Yapilan analiz sonucunda;
21 adet Ozellikten, 14 6zelligin modele
onemli katki sagladigi saptanmistir.
Diskriminant analizinde, birinci kanonik
fonksiyon, varyansin % 88.7’lik kismini
aciklarken, ikinci fonksiyon geri kalan
%11.3 lik kismini agiklamistir (Tablo
5). Buna gore gruplart birbirinden
ayirmada birinci kanonik diskriminant
fonksiyonunun diger bir ifade ile birinci
boyutun agirlikli etkisinin ya da payimnin
oldugu sdylenebilir. Ilk iki kanonik
diskriminant fonksiyonuna gore orijinal
ozelliklerin (degiskenlerin)
fonksiyonlara  olan  katkilart  i¢in
standardize edilmis katsayilar Tablo 6’da

verilmistir. Standardize edilmis
katsayilar, orijinal degiskenler ile
kanonik diskriminant fonksiyonu
arasindaki  korelasyon  katsayilarini

gostermektedir. Buna gore; birinci
kanonik diskriminant fonksiyonu ile; dil
uzunlugu, kanat genisligi, kanat
uzunlugu, kil uzunlugu, arka bacak
uzunlugu, dordiincii tergit uzunlugu ve
tomentum indeksi degiskenleri yliksek
iligkili bulunurken, diger degiskenler
ikinci kanonik diskriminant fonksiyonu
ile yiiksek korelasyonlu bulunmustur.

Gruplara ait bireylerin birinci ve ikinci

kanonik degiskene (boyuta) ait almig
oldugu skor degerlerine gore sacilim
grafikleri Sekil 3, 4 ve 5’ te verilmistir.
Sekil 3, 4 ve 5 incelendiginde; Korgan
ve Yigilca gruplari, grup agirlik merkezi
(centroid) birinci boyuta gore daha ¢ok
sacilim gosterirken, Kafkas 1rk1 daha ¢ok
ikinci boyuta gore sacilim gostermistir.
Gruplarin birlikte sagilim grafikleri Sekil
4.’te, agirlik merkezi degerleri ise Tablo
7’de verilmistir. Sekil 4 ve Tablo 7’ye
gore, Yigilca grubunu Korgan ve Camili
grubundan ayirmada daha ¢ok birinci
boyut etkili olurken, Korgan grubu ile
Camili grubu kismen ikinci boyuta gore
birbirinden daha belirgin ayrilabilmistir.
Buna gore; birinci boyut ile yliksek
korelasyonlu  oOzellikler  olan  dil
uzunlugu, kanat  genisligi, kanat
uzunlugu, kiibital indeks, arka bacak
uzunlugu, dordiincii tergit ve tomentum
genisligi  Ozellikler, Yigilca grubunu
diger iki gruptan daha belirgin
ayirabilmektedir. Diger bir ifade ile bu
degiskenler bakimindan Yigilca grubu
diger iki gruptan belirgin farklilik
gostermektedir. Korgan ve Kafkas
gruplarim1  birbirinden ayirmada birinci
boyutun etkisinin oldukc¢a diisiik oldugu
(Sekil 7); buna gore, birinci boyut ile
yiiksek korelasyonlu olan ozellikler
(Tablo 6) bakimindan bu iki grubun
birbirine daha ¢ok benzer oldugu
goriilmektedir. Bu 6zellikler bakimindan
Kafkas rki diger iki gruba kismen daha
az benzerlik gostermektedir. Korgan
grubu i¢in ayirma fonksiyonunun dogru
simiflandirma oran1  %76.55; Yigilca
grubu i¢in %97.8 ve Kafkas grubu icin
%85 olarak bulunmustur. Buna gore,
genel dogru siniflandirma oram1 %86.4
olarak saptanmustir
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Tablo 1. Morfolojik 6zellikler i¢in tanimlayici istatistikler ve karsilastirma sonuglari
Table 1. Descriptive statistics and comparative results for morphological features

Korgan/Ordu n =400 Yigilca/Diizce n =400 Camili/ Artvin (Kafkas) n =400
Ort SH Min Mak Ort SH Min Mak Ort SH Min Mak p
DU (mm) 6.687 a 0.005 6.000 6.900 6.419b 0.005 6.250 6.700 6.692 a 0.004 6.500 | 6.850 0.001
OKG (mm) 3.213b 0.007 2.900 3.500 3.335a 0.005 2.900 3.550 3.187¢ 0.003 3.000 | 3.400 0.001
OKU (mm) 9.266 ¢ 0.007 8.900 9.550 9.477 a 0.005 9.150 9.600 9.313b 0.016 3.290 | 9.560 0.001
KNI 34.670a 0.065 | 31.183 38.043 35.192¢ 0.051 | 31.183 38.043 34.314 b 0.155 32.362 | 94.833 0.001
a (mm) 0.525b 0.002 0.438 0.625 0.541a 0.001 0.463 0.625 0.516¢ 0.001 0.463 | 0.613 0.001
b (mm) 0.239a 0.000 0.225 0.288 0.236¢ 0.000 0.169 0.248 0.238a 0.000 0.210 | 0.250 0.001
Cl (%) 2.262b 0.009 1.783 2.717 2.345a 0.007 1.937 3.185 2.215¢ 0.006 1.869 | 2.620 0.001
Cl 2.202b 0.023 2.152 2.303 2.295a 0.029 2.281 2.308 2.165c 0.023 2150 | 2.170 0.001
KU (mm) 0.298 b 0.001 0.250 0.350 0.290 ¢ 0.002 0.225 0.388 0.308 a 0.002 0.238 | 0.388 0.001
TOM (mm) 1.002 b 0.002 0.838 1.125 1.029 a 0.002 0.925 1.138 0.995b 0.003 0.825 | 1.113 0.001
PZ (mm) 0.438 b 0.003 0.288 0.613 0.461a 0.003 0.350 0.563 0.415c¢ 0.002 0.338 | 0.525 0.001
Tl 2.287b 0.616 1.449 60.500 2.232b 0.017 1.689 3.179 2.397 a 0.016 1571 | 3.296 0.001
T3 (mm) 2.236b 0.002 2.125 2.338 2.218¢ 0.002 2.100 2.325 2.248 a 0.002 2125 | 2.463 0.001
T4 (mm) 2.186 a 0.002 2.088 2.400 2.158b 0.002 2.063 2.263 2.181a 0.002 2.075 | 2313 0.001
T3T4 (mm) 4422 a 0.004 4213 4.625 4375b 0.004 4.163 4.575 4429 a 0.004 4213 | 4.663 0.001
FU (mm) 2.730b 0.005 2.475 2.975 2779 a 0.004 2.575 2.925 2.715¢ 0.005 2500 | 3.025 0.001
TU (mm) 3.230b 0.002 1.463 1.713 3.262a 0.002 1.350 1.725 3.218¢ 0.003 0.943 | 1.713 0.001
MTU (mm) 2.070¢ 0.003 1.775 2.200 2117 a 0.003 1.950 2.300 2.092b 0.003 1.925 | 2325 0.001
BU (mm) 8.031b 0.009 7.525 8.525 8.157 a 0.009 7.325 8.675 8.023 b 0.010 6.950 | 8.610 0.001
MTG (mm) 1.138¢c 0.002 1.025 1.275 1.182b 0.003 1.000 1.275 1192 a 0.003 1.000 | 1.280 0.001
MI (mm) 55.020 ¢ 0.121 | 49.412 65.385 55.819 b 0.129 | 50.000 61.446 57.015a 0.124 47.059 | 63.158 0.001

DU: Dil uzunlugu, OKG: Kanat genisligi, OKU: Kanat uzunlugu, KNI: Kanat indeksi, a: Kubital a damar uzunlugu, b: Kubital b damar uzunlugu, CI: Kubital
indeks, CI%: Kubital indeks %, Ku: 5. tergit kil uznlugu, TOM: 4.tergit tomentum genisligi, PZ: 4.tergit parlak zemin genisligi, TI: Tomentum indeks, T3: 3.Tergit
genisligi, T4:4 tergit genisligi, T3T4:Viicut biyiikliigi, FU:Femur uzunlugu, TU: Tibia uzunlugu, MTU: Metatarsus uzunlugu, BU: Arka bacak uzunlugu, MTG:

Metatarsus genisligi, MI: Metatarsus indeks,
a, b, c: Farkli harfi alan gruplar arasi fark istatistik olarak énemlidir (P<0.95).
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Tablo 2. Korgan grubu i¢in 6zellikler aras1 korelasyon katsayilari
Table 2. Correlation coefficients between propertles for the Korgan grup

DilUz | Kan.Gen | Kan.Uz | Kan.Ind Cb.Ind KILUZ [ Tm.Gen [ P.Zm.Gen | Tom.Ind 3. trg 4.trg T3T4 FMR.Uz | TBAUZ | MTAUZ | AR.BCK | MT.GEN | Met.Ind
Dil Uz 1
Kan.Gen .143** 1
Kan.Uz 018 a1~ |1
Kanind | .50~ | 030> | .047 1
a 207 | 392 | 412~ | 238~ |1
b 105 | -189%* | -288** | -111* | -204% |1
Ch.Ind 2207 | 408" | 491 | 248 | 951* | -5l |1
KILUZ 004 | -018 052 -.040 023 | -043 | -008 |1
TmGen | .105* | .113* 059 | 147~ [ -.036 | .021 038 | 013 1
P.Zm.Gen | -.065 | .002 078 -029 081 011 1068 070 538~ |1
Tom.Ind | .039 -.005 047 | 014 055 | .016 054 | 044 127* 003 1
3urg 136" | -510%* | 503" | -310** | -715** | 375** | -753** | .024 -.006 -.081 004 1
4.Trg 142%* | 445 | 613 | -.239°* | -679** | .341** | -.707** | .030 081 ~.078 042 882~ |1
T3T4 143 | 4927 | 622 | -288** | 718" | .369** | -.752** | .028 039 -.082 024 970~ | 970~ |1
FMR.Uz | .076 4147 | 502 | 250 | 523 | -274 | 551 | 011 035 078 046 762 | -715* | 761~ | 1
TBAUZ | -007 | .222* | 310 | .119* | .285** | -127* | .202* | .00L 026 -047 160" | 410 | -.385** | -.410°* | 516~ |1
MTA.UZ | .080 -053 054 | -.036 051 | .023 056 | .044 009 ~.060 -.048 1038 017 029 007 264~ |1
AR.BCK | .069 3155 | 403" | .182** | .406** | -204** | 423 | .023 034 001 -.063 601 | -571%* | -604* | 800** | 835~ | 482** |1
MT.GEN | -.102* | -.049 091 | -017 018 | .095 047 | -047 | .021 -.008 -.016 1059 1026 044 018 004 187 079 1
Metind | -.141** | .003 028 | .014 1026 056 007 071 | o1l 1039 025 016 005 011 010 1097 | -613** | -304* | .661** 1
*; P<0.05, **; P<0.01
Tablo 3. Yigilca grubu igin 6zellikler arasi korelasyon katsayilari
Table 3. Correlation coefficients between properties for the Yigilca grup
Diluz Kan.Gen | Kan.Uz | Kan.Ind a b Cb.Ind KILUZ | Tm.Gen | P.Zm.Gen | Tom.Ind 3.trg 4.trg T3T4 FMR.Uz | TBAUZ | MTAUZ | ARBCK | MT.GEN | Met.Ind
DilUz 1
Kan.Gen -.040 1
Kan.Uz .005 .386** 1
Kanind | -045 | .940%* | .049 1
a 669** | 016 046 000 1
b -314* | -100* | -076 | -081 106 | 1
Cb.Ind 691** | .058 073 036 879%* | -561** | 1
KILUZ 051 | .019 038 007 050 044 021 1
TmGen | .007 -021 003 | -.022 071 036 | 075 094 1
PZm.Gen |-073 | .039 019 035 064 | .058 08l | -053 |-716%* |1
Tom.Ind | .001 -.029 002 | -.031 074 054 | .088 066 841+ | -972%* 1
@3.rg -485° | -.008 077 | 020 477 | 320%% | -531** | 046 -075 037 -.055 1
@4Trg | -508** | .001 036 | .015 -486%* | 320%% | -544** | 087 -078 025 -.051 o13* | 1
T3T4 -508** | -.003 058 | .017 492+ | 332%* | -549** | 068 -078 032 -.054 o78* | 978** |1
FMR.Uz | .361** | -.026 030 | -.017 3L1%* | -245% | 365** | -035 | .096 -047 067 620 | -.605%* | -626*% | 1
TBAUZ |-022 | .053 057 037 033 007 022 045 | -017 050 -.045 068 | -012 |-041 | 294 |1
MTAUZ | .065 026 023 022 067 047 | 077 042 | .02t 000 007 079 | -047 | -064 | 274** | 538 |1
ARBCK | 174** | 025 023 019 180%* | -123* | 202%* | -053 | .042 004 010 -330%% | -203** | -323** | 693** | 825** | 760** |1
MT.GEN |-015 | .003 002 003 023 | .007 023 | -069 | -131** | .059 -.088 020 | -027 | -024 | 324+~ | 434+ | .402%* 542 | 1
Metind | -059 | -.016 014 | -o11 068 | .040 076 | -052 | -162** | .066 -104* | .029 000 014 197+ | 154%* | -.086 1327 | 825** 1

*: P<0.05, **: P<0.01
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Tablo 4. Kafkas grubu i¢in 6zellikler arasi korelasyon katsayilari
Table 4. Correlation coefficients between properties for the Kafkas grup

Diluz Kan.Gen |Kan.Uz [Kan.Ind a b Ch.Ind |KILUZ [Tm.Gen |P.Zm.Gen 'Tom.Ind 3.trg 4irg | T3T4 FMR.Uz [TBAUZ |MTAUZ |AR.BCK |[MT.GEN |Met.Ind
DilUz 1
Kan.Gen .069 1
Kan.Uz .072 .169** 1
Kan.Ind -.048 140**  |-.943** 1
a 571%* .103* .077 -.028 1
b -.391** .083 -.018 .057  |.326** 1
Cb.Ind .610** .043 .066 -045 | .914**  |.682** 1
KILUZ .045 .022 -.031 .046 .074 .012 .051 1
ITm.Gen .079 -.019 -.095 .094 .017 -.023 .024 .007 1
P.Zm.Gen -.094 .010 .071 -.072 -.002 .020 -.011 -021 |-.823** 1
Tom.Ind .085 -.015 -.095 .094 .004 -.027 .016 .015 .936** -.962** 1
3.trg -.280** .042 -.052 .049  |.418** .208**  [-.411** -.006 -.042 .049 -.054 1
4.Trg -.284** -.009 -.041 037 |407** | .391*%*  |-.481** -.037 -.005 .013 -.022 733** 1
T3T4 -.303** .018 -.050 046 |.443** .320%*  [-.478** -.023 -.025 .034 -.041 .934** .928** 1
FMR.Uz .133** .106* .030 .009 .301*%*  [-.189** 311%* .007 .023 -.005 024 [-.489**  |-.482**  |-522** 1
TBA.UZ .057 .032 .019 -.009 .043 -.080 .067 .072 .091 -131%* A12* |-189** |- 173**  |195** .337** 1
MTA.UZ .098* .098* .040 -.019 .056 -.087 .079 -.027 -.042 -.022 .003  [.129**  |-183** |167** 413** .185** 1
IAR.BCK .126* .098* .037 -.006 191x*  L164** | .216™* .036 .050 -.081 075 |-.387**  |.390**  |-.417** .806** T73%* .593** 1
MT.GEN .029 -.031 .024 -.026 .046 -.013 .039 .003 .003 -.030 020 [-.228**  |193** |- 227** 273** 279** .336** .386**
Met. Ind -.030 -.091 .000 .016 .013 .038 -.007 .021 .029 -.019 .020  |-.159**  |.089 -0.134** .033 174%* -.260** .039 .822
*: P<0.05, **:P<0.01
Grup sentroidi 3 Grup sentroidi 54
2 D Grup sentroidi Grup sentroidi
O Korgan <> Yigilea - 3
24 +
0
3
o 14 +
G 2 P T 29
z ) ? 4 ¢ g
E A <
i 5 P g 1
4= 14
0 +
6= 2= 14 Grup sentoidi
P Grup sentroidi
© —+— Kafkas
3 2=
$ T T T T T T T T T T T T T T T T T T
-4 2 0 2 4 0 1 2 3 4 5 6 7 -6 -4 2 0 2
Fonksiyon 1 Fonksiyon 1 Fonksiyon 1

Sekil 3. Korgan grubu is¢i arilarin sagilim grafigi
Figure 3. Scatter plot of group Korgan worker bees

Sekil 4. Yigilca grubu is¢i arilarin sagilim grafigi

Figure 4. Scatter plot of group Yigilca worker bees

Sekil 5. Kafkas grubu is¢i arilarin sagilim grafigi

Figure 5. Scatter plot of group Kafkas worker bees
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Tablo 5. Kanonik diskriminant fonksiyonlarina ait 6zdegerler ve varyans agiklama
oranlar1
Table 5. Eigen values and variance disclosure rates of canonical discriminant functions

. . L Varyans Eklemeli varyans Kanonik
Fonksiyon Ozdeger
aciklama oram aciklama oram korelasyon
1 4.445 88.7 88.7 0.904
2 0.566 11.3 100.0 0.601
Tablo 6. Yap1 matrisi Tablo 7. Grup sentroidtleri
Table 6. Structure matrix Table 7. Group sentroids
Fonksiyon Fonksiyon
L 2 Grup 1 2
DU -0.654 -0.069
OKU 0.202 0.157 Yigilca 2.973 .058
K 0.167 -0.109 Kafkas 1628 890
BU 0.155 0.000
T4 -0.137 -0.086
TOM 0.133 -0.050
MTG 0.058 0.564
Ml -0.026 0.431
PZ 0.167 -0.244
TI -0.044 -0.215
KU -0.113 0.182
T3 -0.132 0.134
KNI 0.079 -0.083
Grup
& 4 @ Kcrgan & Kakas -
A Yigica W Grup Sertroidi >
. ‘&‘aﬂ(as
L ’} -
5 o . - ‘*53;'” -
-3 2 2 B . .‘
L 3 | e -
-6 -4 - -2

Fonksiyon 1

Sekil 6. Serpilme diyagrami iizerinde is¢i arilarin dagilim Sekil 7. Serpilme diyagranm
tizerinde kolonilerin dagilimi

Figure 6. Distribution of worker bees on scatter diagram Figure 7. Distribution of
colonies on scatter diagram
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Calismada, 21 morfolojik
ozelligin tiimii bakimindan gruplar arasi
farkliliklarin istatistik olarak Onemli
oldugu goriilmiistiir. Kafkas grubunun
ortalama dil uzunlugu (6.692 mm),
Korgan (6. 687 mm) ve Yigilca (6.419
mm) gruplarinin ortalama degerinden
daha yiiksek bulunmustur. Kafkas grubu
icin dil uzunlugu (6.692 mm), Giiler
(1995), Genger (1996) ve Giiler
(2001)y’in  bildirdigi ortalamalar ile
uyumlu iken; Ruttner (1988),
Karacaoglu (1989) ve Erkan (2006)’1n
bildirdiklerinden daha diistik
bulunmustur.  Yigilca grubunun dil
uzunlugu ortalamasi (6.419 mm), Giiler
ve ark. (2013)”in saptadigi ortalama
degerden biraz yiikksek oldugu dikkat
cekmektedir. Literatlir bilgileri ve bu
aragtirma sonucuna gore Tiirkiye nin
barmdirdig1 bal aris1 populasyonlarinin

dil  uzunlugu bakimindan belirgin
genetik varyasyon gosterdigi
sOylenebilir.  Calismanin  gruplarini

olusturan Kafkas ve Korgan gruplarinin
uzun dile sahip olmasi, denemenin
yuriitiildigli Ordu ilinde hakim bitki
ortiisti olan Kestane ve Thlamur gibi
derin tiiplii Dbitkilerden daha fazla
yararlanma  olanagi  saglamaktadir.
Gruplar i¢inde en uzun kil Ortiisii
ortalama 0.308 mm ile Kafkas grubu, en
kisa kil ortiisii ise ortalama 0.290 mm ile
Yigilca grubunda, ortalama 0.298 mm ile
Korgan grubunun diger iki grup arasinda
yer aldigi saptanmistir. Kafkas grubu
icin kil uzunlugu

Ruttner  (1988), Karacaoglu
(1989), Akyol (1998) ve Dodologlu
(2000)’nun  bildirdikler1  degerlerden

disik, Giler (1995), Giiler (2001) ve
Erkan (2006)’1n bildirdikleri ile benzer,
Genger (1996)’in bildirdigi degerden ise
yilksek bulunmustur. Giiler ve ark.
(2013)’nin =~ Yigilca bal arilarn igin
bildirdigi kil uzunlugu bu calisma ile
elde edilen Yigilca grubu sonuglariyla
benzer oldugu goze ¢arpmaktadir. Daha
onceki caligmalarda, bal arilarinda kil
uzunlugunun artlarin  farkli  ekolojik
kosullara adaptasyonu ile iliskili oldugu
vurgulanarak, bu o6zelligin sicak iklim
kosullarindaki arilarda soguk iklim
kosullarindaki arilara gore daha kisa
oldugu belirtilmistir (Kaftanoglu ve ark.
1989).Dolayistyla, Katkas ve Korgan
gruplarinin, Yigilca grubundan daha
soguk ve karasal iklim kosullarinda
yasadigt  dikkate alindiginda, bu
gruplarin daha uzun kil Ortlisiine sahip
olmasinin beklenen bir durum oldugu
diistiniilmektedir. Tomentum genisligi
bakimindan gruplar karsilastirildiginda,
Kafkas grubunun ortalama tomentum
genisliginin (0.995 mm) Korgan (1.002
mm) ve Yigica gruplarimin ortalama
tomentum genisliginden (1.029 mm)
daha disiik oldugu goriilir. Kafkas
arisinin  tomentum  genisligi  Ruttner
(1988), Giiler (1995), Genger (1996)
tarafindan bildirilen ortalamalardan daha
diisiikk; Karacaoglu (1989) tarafindan
bildirilen ortalamalardan yiiksek ve
Giiler (2001) tarafindan  bildirilen
ortalamaya ise benzer bulunmustur.
Yigilca grubunun ortalama tomentum
genisligi (1.029 mm), Giiler ve ark.
(2013)’nin Yigilca arist igin bildirdigi
degerden daha diisiik bulunmustur.
Ortalama viicut biiyiikliigii bakimidan
Kafkas ve Korgan gruplar1 (4.429 mm)
arasinda fark bulunmazken, Yigilca
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genotipinin (4.37 mm) bu gruplardan
daha kii¢lik oldugu saptanmistir. Kafkas
grubunun ortalama viicut biyukIigi
(T3+T4) Giler (1995) ve Akyol
(1998)’un  bildirdigi  ortalamalardan
kiigiik; Genger (1996) ve Erkan
(2006)’in  bildirdigi  ortalamalardan
biiyikk; Gtiler (2001)’in  bildirdigi
ortalamalar ile ise benzer bulunmustur.
Benzer sekilde, Yigilca grubunun 4.37
mm’lik ortalama viicut biiytkligi, Giiler
ve ark. (2013)’nmin yapmis oldugu
arastirmadan eclde edilen sonuclar ile
uyum i¢indedir. Arastirmada Olgiilen
ortalama arka bacak uzunlugu, 8.157
mm ile Yigilca grubu Kafkas (8.023
mm) ve Korgan grubunlarindan (8.031
mm) yiiksek bulunmustur. Kafkas
grubunun arka bacak uzunlugu ve
metatarsus indeksi (57.015); Ruttner
(1988), Karacaoglu (1989), Genger
(1996) ve Akyol (1998)’un bildirdikleri
ortalamadan kii¢iik bulunurken, Erkan
(2006)’1n bildirdigi ortalamadan biiyiik
belirlenmistir. Giiler (2001)’ in Kafkas
arisinda Ol¢tiigli (8.039 mm) ortalama
arka bacak uzunlugu ile uyum iginde
oldugu goze carpmaktadir. Yigilca
grubunun ortalama arka bacak uzunlugu
(8.157 mm) ve metatarsus indeksi
(55.819) Giiler ve ark. (2013) tarafindan
belirtilen ortalamayla uyum iginde
oldugu saptanmistir. Aragtirma gruplari
karsilastirildiginda, Korgan grubunun
(9.266 mm) on kanat
ortalamasinin Kafkas (9.313 mm) ve
Yigilca gruplarinin (9.477 mm) 6n kanat

uzunlugu

uzunlugu ortalamalarindan daha kiiciik
oldugu bulunmustur. Kafkas grubunda
saptanan 9.313 mm 6n kanat uzunlugu
ve 3.187 mm 6n kanat genisligi Ruttner
(1988), Karacaoglu (1989) tarafindan

3 (1):40-53, 2020

bildirilen ortalama degerlerle uyumlu;
Genger (1996), Erkan (2006) tarafindan
bildirilen degerlerden daha biiyiik;
Akyol (1998) ve Giiler (2001) tarafindan
bildirilen  degerlerden ise  kiiciik
bulunmustur. Yigilca grubunun 6n kanat
uzunlugu (9.477 mm) ve genisligi (3.335
mm) ise Giiler ve ark. (2013)’in Yigilca
arisinda saptadigi ortalamalardan daha
yiikksek olarak bulunmustur. Kiibital
indeks ortalamasi en kiiciik Kafkas
(2.165) grubu i¢in saptanirken, bunu
sirast ile Korgan (2.202 ) ve Yigilca
(2.295) gruplant izlemistir. Kafkas
grubunda saptanan  kiibital indeks
ortalamalar1 Giiler (1995; 2001)’in elde
ettigi ~ ortalamalar  ile = benzerlik
gosterirken, Genger (1996), Erkan
(2006)’nin bildirdigi degerlerden daha
kiigiik, Karacaoglu (1989) ile Akyol
(1998)’un bildirdigi degerlerden ise daha
biiyilk oldugu saptanmistir. Yigilca
grubunun kiibital indeks ortalamasi
Giiler ve ark. (2013)’in bildirdigi
ortalama ile uyumludur. Kanonik
diskriminant fonksiyonlar1 yardimiyla
olusturulan bolge haritalari
incelendiginde Yigilca grubu diger iki
gruptan belirgin farklilik gostermistir.
Korgan ve Kafkas gruplarini birbirinden
ayrmada ikinci boyutun etkisi diisiik
olurken, ikinci boyut ile yiiksek
korelasyonlu olan degiskenler
bakimindan bu iki grubun birbirine
benzerligi yiiksek bulunmustur. Bu
degiskenler bakimindan Yigilca grubu
diger iki gruba kismen daha az benzerlik
gostermistir. Kafkas ve Korgan grubu i¢
ice gecmis bir kiime olustururken,
Yigilca grubu daha birdrnek kiime
olusturmustur.
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Sonu¢

Ulkemizdeki damizlik ana ari

sorununu  ¢ozmek lizere; bolgesel
kosullara uygun damizlik materyalin
belirlenmesi, tUretilmesi ve aricilara
dagitilmasi bakimindan, bolgelere 6zgiin
populasyonlari tanimlamak, 1slah
calismalarina ham materyal olusturmak
ve etkin bir 1slah programi baglatmak
biiyilk 6nem tasimaktadir. Morfolojik
caligmalar iizerine bugiine kadar yapilan
calismalar 1ile birlikte bu c¢alisma;
Tiirkiye’nin bazi bolgelerine 6zgiin bal
arilarinin tanimlanabilecegini
gostermektedir. Bu aragtirmanin, yoreye
0zgi bir siirlinlin 1slah materyali olarak
degerlendirilebilmesi i¢in yiiriitiilecek
calismalara altyapt olusturacagi iimit
edilmektedir.
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Campylobacter is an important microorganism which spreads the
bacterial food-borne diarrheal anomaly around the world particularly
in the children and old age people. Campylobacter is spiral, non-
spore-forming, rod-shaped or curved, Gram-negative, bacteria with
bipolar flagella or single polar flagellum, or absence of any flagellum,
depending on the species. Most Campylobacter species grow under
microaerophilic condition. It resides in Gastrointestinal tract of
poultry birds. Wild birds may also act as carrier or vectors for
transmission of Campylobacter particularly to poultry flocks. This
review article throw light on the aspects of genus, growth and
viability, transmission and detection, pathogenesis and prophylaxis
measures for campylobacter jejuni.

dr.arias90@gmail.com

Introduction

Campylobacter is an important
organism that causes zoonotic disease
particularly when the unhealthy and
unhygienic conditions are present and
also during slaughtering of these animals
the meat and meat products get
contaminated with this organism from
feces. This organism generally resides in
intestinal mucosa of human beings, in
gastrointestinal tract of farm animals,
wild animals, companion animals and
birds. Campylobacteriosis is commonly
reported as a zoonotic disease all over the
world, transmitted directly or indirectly to
humans. About Eighty percent cases of
all human campylobacteriosis are due to
consumption of contaminated poultry
(chicken) meat worldwide (Hermans et

al.,, 2012; Bahrndorff et al., 2013).
Among Campylobacter, C. Jejuni is
important species, involved in human
infections cause fever, abdominal pain,
and diarrhea (Messaoudi et al.,
2011;Acheson et al., 2001). Guillain-
Barre  syndrome, irritable  bowel
syndrome and Reactive arthritis are the
most important post infections sequelae
with C. jejuni. Globally, about 1/3rd of
Guillian-Barre syndrome cases are
associated to Campylobacter infections.
In the developed countries, this
organism is important in causing food-
borne diseases in human beings. It is an
obligate  microaerophilic  (requires
minimum 5% O level, Nitrogen 85%,
10% CO2 ) heat labile, thermophilic,
Gram-negative, and exhibits optimum
growth at 42° C (Newell et al., 2003).

Liitfen asagidaki sekilde atif yapiniz / Please cite this paper as following;
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Structurally Campylobacter is curved
rod shaped, non-spore farming, and
biflagellate, having one flagella or
sometimes having no flagella depending
on the specie. Majority of the species are
resistant to cephalothin and
fluoroquinolones (Koenraad et al., 1995).

Poultry birds are the main source
where the colonization of this organism
takes place even without showing the
clinical signs and the human beings can
also be infected if they consume the meat
or meat products contaminated with
Campylobacter species (Silva 2011).
This organism is regarded as an important
microbial specie which is responsible to
spread disease from animals to human
beings (Cean et al., 2015). For the first
time in 1963 this organism was
discovered and it was named as vibrio
fetus then it was renamed as to
Campylobacter fetus. The
Campylobacter jejuni is responsible for
gastro enteritis throughout the world.
Apart from this it is also the causative
agent of autoimmune disease guillain
barre syndrome (GBS) and Miller fisher
syndrome (Mann 2011). Guillain-Barré
syndrome (GBS) is an immune-mediated
demyelinating polyneuropathy of
peripheral nervous system (PNS), it is
characterized by acute or subacute
symmetrical ascending motor weakness
(Asbury and Cornblath 2005). About % of
the GBS patients are usually reported
with the infection associated with
Campylobacter jejuni, Cytomegalovirus
and other important bacteria Epstein-Barr
virus, and Mycoplasma pneumoniae
(Sinha et al., 2004).

Transmission

In past, many epidemiological
surveys have been conducted for
Campylobacter jejuni to check its
prevalence and the results were different
but a thorough and detailed review is
presented by Adkin et al., 2006 and
among those transmission  routes,
horizontal transmission was considered
most reliable (Sahin et al., 2002). The
vertical transmission from parent breeder
to broilers varies (Gubbels et al., 2012).
The prevalence of the organism in
infected commercial flocks is age related
and mostly found in chickens of 2-3
weeks of age (Cox et al., 2010). After
infection the chickens show higher
concentrations of this organism in small
intestine (Mann 2011). In developing
countries, the prevalence of C. jejuni
infection is reported to be endemic among
children particularly till 5 years age
(Horrocks et al., 2009). In
immunocompromised people and young
children, campylobacteriosis needs to be
treated using antimicrobial therapy but in
some cases, the gastroentertitis is self
limiting disease. Contaminated water is
also reported to be the source of infection
and thus cause campylobacteriosis in
human beings (Reiny et al., 2007,
Gubbels et al., 2012).

The horizontal transmission is
supposed to be important way of
transmission to the poultry birds from
surroundings and it happens within a
flock when a bird harbors and becomes
infected with this organism (Horrocks et
al., 2009). The factors responsible for
disease, colonization and transmission
are litter, size of flock, environmental
water supplies, rodents, wild animals,
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insects, pets, and fecal contact (Adkin et
al., 2006). Regarding the transmission
through feeding route, it is not considered
as an important transmission route
organism however it can be considered a
potential way of transmission for
Salmonella spp. infection (White et al.,
1997). The environment plays a crucial
role in microorganism’s transmission and
also its survival. Campylobacter is very
sensitive to the dryness so it can’t be
transmitted through feed (Cox et al.,
2010).

Clark and Bueschkens 1985
administered C. jejuni in fertile eggs, and
they observed that almost 11% eggs
during hatching time had the pathogen in
their gut. Studies conducted invivo
concluded that within 1-2 days of
hatching, the vertical transmission occurs
and chicks’ infection, in the ceacum, was
reported almost 35% without any
exposure of infection from farm.
Lindblom et al., 1986; Chuma et al.,
1994). However, Callicott et al., 2006
could not report the vertical transmission
of C. jejuni to almost 60,000 breeders
flock of Campylobacter-positive
grandparent  flocks  thus  further
investigation and research is still in
progress.

Pathogenesis

It has been detected that in case of
bacterial intestinal infections, the
chemotaxis of epithelial cells, the
invasion and adherence of mucus are the
important stages. The presence of
lipopolysaccharides and lipo-
oligosaccharides  provides  different
functional roles in pathogen and host
interactions as well as virulence factors.

The factors responsible for virulence of
C. jejuni are: Flagellar movement,
bacterial affinity to gut mucosa and
invading property (Dastia 2010). In order
to get colonized in the small intestine,
Campylobacter uses its flagella and then
moves to colon with the help of its
flagella (Snelling et al., 2005). After
colonization, C. jejuni attaches to the
intestinal mucosal cells. The
pathogenicity of C. jejuni is associated
with the production of a thermo labile
enterotoxin which causes cytotoxicity,
particular by C. lari, C. fetus C. coli, C.
jejuni and C. upsaliensis, (Johnson and
Lior 1988). The cytotoxins produced
causes the cellular inflammation and thus
affect the intestinal absorption (Van Deun
et al., 2007). Cytolethal distending_toxin
(CDT) is another important toxin which
is formed by CdtABC complex (Lara and
Galan 2000). CdtB is an important
subunit who functions like DNase and
causes double-strand breaks (DSB) in the
DNA thus arrest cell cycle at the M/ G2
stage. This leads to apoptosis. The
binding of CdtC and CdtA to cholesterol-
rich  domains on the membrane of
cytoplasm is essential for the transfer of
CdtB to cells. (Lai et al., 2013).
Production of these toxins causes death
of the intestinal mucosal cells by the
process of apoptosis and thus leads to
diarrhea (bloody or watery). The severity
is subjected to pathogenic strain as well
as host’s immunity level (Zilbauer et al.,
2008).

Laboratory techniques for identification
of Campylobacter jejuni

A number of Conventional
diagnostic methods have been developed
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for the identification of the
campylobacter. However, detection and
isolation is a lengthy task generally takes
5to 7 days. The cause of the disease and
tracking of the microorganism in real
time are challenging with diagnostic
procedures due to robustness and rapidity
of existing methods. Once campylobacter
is successfully recovered from poultry
farms or matrices, the accurate detection
involves  phenotypic  differentiation
procedures such as biotyping, multilocus
enzyme electrophoresis and serotyping
(Eberle and kiess. 2012). A number of
methods included microbiological culture
techniques, immunoassays such as
fluorescent antibody technique (FAT),
enzyme-linked immunosorbent assay
(ELISA) and molecular techniques like
Polymerase chain reaction (PCR) have
been established for testing food and
clinical samples for Campylobacter
species, including Campylobacter jejuni
(Khan et al., 2018).

The  precise  detection  of
Campylobacter species is exceptionally
basic for surveillance throughout the
poultry processing. The development of
sophisticated and profoundly explicit
measures to identify Campylobacter has
potential for decreasing the food borne
disease (Steven et al., 2018). For the
identification and maximum growth of
campylobacter, culture techniques are
routinely utilized as diagnostics systems
in which particular microaerophilic
conditions are maintained. Furthermore
few antibiotics are also used in those
culture media which will suppress or stop
the growth of non-campylobacter thus
favoring the isolation of antibiotics
resistant isolates of campylobacter.

(Eberle and kiess. 2012)

Over the earlier few decades, the
fast and rapid, culture-independent
methods for detection of campylobacter
has become increased progressively on
routine  basis. For the efficient
identification of foodborne pathogens,
nucleic acid and immune based
methodologies are preferred. The
immunological-based detection
procedures exploit affinity of antibodies
for target antigens present on the surface
of the campylobacter (Zeng et al., 2016).
Flow cytometry, ELISA and quantitative
immunoflurescence are immune based
procedures used for the detection of C.
jejuni (Baker et al.,, 2016). For the
identification of specific campylobacter
epitope, polyclonal and monoclonal
antibodies are used. In most antibody
based technology, significant cross-
reactivity with C. jejuni and C. coli is
observed because there is no significant
genetic divergence (Park et al., 2014).
Research is still continued to evolve and
focused on a major outer membrane
protein epitope that specifically targeted
C. jejuni and thus will reduce the cross-
reactivity as time progressed (Qian et al.,
2008). In this regard some more research
is required that will include the capability
to produce the monoclonal antibodies
which are not affected by heat and
empower the detection of Campylobacter
species in thermophilic environment
(Heo et al., 2009).

Molecular methods for detecting
and identifying foodborne pathogens are
more sensitive as comprehensive and
sophisticated genomic data continue to
be generated from foodborne pathogens.
Nucleic acid-based methodologies
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identifies unique and very specific RNA
or DNA nucleotide sequences that can
either  amplified, visualized and
sequenced for quantification, molecular
typing and detection (Zeng et al., 2016).
These methods are accurate, quick and
commercialized Kits are also available to
identify foodborne pathogens including
campylobacter. A principal target for
differential PCR procedures includes the
flaA gene, 16S rDNA gene and flaB gene
(Rasmussen et al., 1996). However PCR
assays are more reliable and sensitive as
compared to traditional microbiological
based culture assays, the specific and
successful detection of Campylobacter in
varied matrices still continues to be a vital
challenge. This variability is dependent
on numerous factors, such as the presence
of polymerase inhibitors, non-culturable
bacteria and fecal material and low
number of cells existing in a large
quantity of sample (Leskinen and Lim,
2008), Innovations to molecular based
techniques (PCR) have addressed several
of those limitations which includes
preventing  inhibitors, involving an
enrichment stage before using the PCR,
and coupling PCR methods with other
techniques like EIA to improve the assay
sensitivity and specificity.(Park et al.,
2014). By coupling ELISA with PCR,
researchers identified Campylobacter in
contaminated environmental samples
such as water that were beneath the limit
of identification of conventional cultural
assays (Sails et al., 2002).

Limitations

There are critical impediments
related with immune based detection
procedures. The previous microbiological

and molecular techniques have described
false positive characteristic due to cross
connectivity among the Campylobacter
species (Myers et al., 2011). The genetic
specificity of C. jejuni and C. coli is not
significant so problem can arise while
doing immune based procedures (Park et
al., 2014). Another possible way for the
improvement of immunological assays
would be use of proteomics to detect ideal
epitopes for monoclonal antibodies to
improve the resolution of discriminating
between many different species and
strains epithets of Campylobacter
(Rodrigues et al., 2016)

In this context the commercial
immune assays can draw out the false
positive and vague changeability for the
clinical examples (Gharst et al., 2013).
When tested on frozen and chilled broiler
carcass, the PCR assays proved to be
more authentic and sensitive as compared
to commercial ELISA (Reis et al., 2018).
In a most recently conducted research
trial the covalently joined the polyclonal
antibodies of rabbit to gold chips and
form a surface plasma resonance (SPR)
sensor stage (Masdor et al., 2017). The
Nano-based immunoassays are possibly
viable, easy to use methodologies, which
can effectively be adjusted to different
poultry birds. The cotton swab
immunoassay is produced to be used in
processing plants through dipping the
swabs into  various  nano-based
conjugated C. jejuni explicit monoclonal
immunizer mixed cocktails (Alamer et
al., 2018). The idea was appealing for
evaluating the infection level in remotely
located poultry processing plants and
results in efficient way for settling on in-
plant decisions and also for bio-security
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measures (Rodrigues et al., 2016). The
utilization of PCR is the basics of various
advanced techniques (Hill, 1996).
Numerous PCR-based methodologies
have proved to recognize Campylobacter
species. A focal objective for differential
PCR tests incorporates 16S r DNA
quality (Giesendorf et al., 1992).
Multiplex PCR is a brisk and reliable
technique for deciding either presence or
absence of different quality focuses
inside single sample. Zhao et al., 2001
built up a multiplex PCR to separate C.
jejuni and C. coli and to affirm
hypothetical Campylobacter secludes on
blood agar plates. Multiplex PCR have
reported to be reliable and efficient
method for detection of different species
of campylobacter in food samples.

Prevention and Control

The important specie of C. jejuni
colonizes poultry approximately at
densities of 108 colony forming units
(CFU)/gram of cecal contents and once
this species invades the intestine of
poultry it remain inside the bird for its life
time and it also spreads to other healthy
birds and make them diseased (Wagenaar
et al.,, 2013). It is a surprising fact that
more than 90% of the domestic poultry
birds are infected at the time of
slaughtering and sale (Doyle. 1992).
Presently various procedures are being
framed to minimize the load of the
microbe (Laniewski. et al., 2014). It is
explained that if 3 logio reduction of C.
jejuni in the chicken gut or 2 logio
reduction in the carcass of chicken is
achieved then it can minimize risk to
public health by almost 90% (EFSA,
2011).

Procedures which can minimize the load
of C. jejuni in poultry birds are: 1) inject
the compounds which can hinder the
activity of C. jejuni, 2) by administering
the probiotics which struggles to compete
with C. jejuni to colonize or to produce
probiotics, 3) bacteriophage specific to C.
jejuni, and 4) making the chicks
immunized by C. jejuni antigens (Layton
et al., 2011). Presently there are lots of
vaccination protocols being framed and
followed to eradicate the C. jejuni
infection in poultry birds (Rice et al.,
1997). The immunization of poultry birds
through oral route was proved to exhibit
the serum antibody response but it didn’t
work out up to the required level. In a
study, the effects of utilizing live
attenuated Salmonella to deliver the CjaA
,CjaD or Dps antigens to poultry, was
documented (Laniewski et al., 2014).
Attenuated Eimeria parasites are another
way to deliver CjaA antigen (Clark et al.,
2012). The successful reduction in the
colonization of Campylobacter is seen
administering the nano-particle
encapsulated C. jejuni outer-membrane
proteins (Annamalai et al., 2013). The
administration of egg yolk antibodies,
IgY, which are specific to Campylobacter
specie is also used as a passive
immunotherapy. In this context some
more trails should be conducted to
identify the specific antigen and method
to inhibit the colonization  of
Campylobacter jejuni (Hermans et al.,
2012).
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The chicken immune system has been studied for many years. These
studies have contributed substantially to our understanding of the
fundamental concepts of immunology and the development of
different immunoglobulin classes. It is thus surprising that only a
small fraction of the antibodies presently used in laboratories are of
avian origin. Laying hen produces more yolk antibodies than rabbit at
the same time. Animal care costs are lower in chickens compared to
rabbits. Chicken antibodies offer many advantages to the traditional
mammalian antibodies when used for the detection of mammalian
antigen. Chicken antibodies can also be used to avoid interference in
immunological assays caused by the human complement system,
rheumatoid factors, human anti-mouse IgG antibodies or human and

bacterial Fc-receptors.

Introduction

Immunity is the state of the
multicellular organisms to cope with the
exogenous and endogenous infectious
threats either by body natural response
via humoral cells or by the acquired /
induced via vaccination and antigen
exposures

There are basically two types of
immunity which involves innate and
adaptive immune response. Innate
immunity is a sort of body natural
immediate  immune  response  in
accordance to the attacking pathogen.
Innate response is produced by skin,
cilia, body hairs, and secretions like
mucous, bile, gastric acid, saliva, tears
and sweat, and some responses like

inflammation and complement system
(Kaur and Secord, 2019; Riera Romo et
al., 2016). Inflammation increases the
blood flow to flush the immune cells on
the specific area (Singh et al., 2019).
Complement system enhances the ability
of the antibodies and phagocytes to
neutralize and disable the pathogen from
binding to the organ cell receptors
(Duffy et al., 2014).

Adaptive immunity is of two
types; Humoral and cellular immunity
(Mitsuyama, 2008). Cellular immunity is
mediated by the activation of
phagocytes, antigen-specific cytotoxic
T-lymphocytes, and the release of
various cytokines in response to antigen
(Maetal., 2013).

The transfer of the ready mate
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antibodies to the non-immunized
organism either as preventive or curative
is the passive immunity, for example,
colostrum feeding to newly born calves
(Kovacs-Nolan and Mine, 2012). The
neo-natal baby feed and colostrum
feeding to the calves, and egg yolk
antibodies are examples of natural
passive immunity (Chase et al., 2008).
An injection of the antisera ie. a
suspension of the antibodies particles as
it is done in foot and mouth disease in
animals (Sharma et al., 2017), and
injection of snake venom following a
bite (Pradhan et al., 2007), and ingestion
of egg yolk antibodies that are produced
by immunizing the layers against
specific antigens are the examples of the
artificially induced passive immunity
(Miiller et al., 2015).

Egg Yolk Antibodies

A scientist in 1893 named as
Klemperer reported first time that
antibodies are produced inside the egg
yolk of the eggs laid by the immunized
hens and it can transfer specific antibody
to whom who eats it (Klemperer, 1893).
After a long time, when the animal
welfare became a serious threat for the
researchers, they came into field to work
on the Klemperer view. In 1959, Russell
and Burch published an article about
“The Principles of Humane
Experimental Technique” on the IgY
(Russell and Burch, 1959).  After
constant 20 years of the researches about
the IgY, some commercial reagents
about the Ig, purification Kits, IgY-
standards and labeled antibodies for
example fluorescein isothiocyanate and
peroxidase, and alkaline phosphatase

3 (1):65-74, 2020

was introduced in 1980 (Schade and
Hlinak, 1996). After Dr. Claus Staak in
1995 introduced IgY technology, it was
accepted internationally for passive
immunization of the animals (Schade et
al., 1996).

Similar to the mammalian
antibodies, IgY consists of two light and
two heavy chains. The heavy chain
consists of one variable and four
constant domains while the IgG have
three constant domains in heavy chains.
Mass spectrometric molecular weight of
the IgY is 167,250 Da (IgY light chain
MW= 18660, heavy chain MW= 65105
Da, Fab fragment MW= 45,359 Da)
while of 1gG is 1600,000 Da (Sun et al.,
2001).

There is one variable and one
constant domain of the light chain
(Shimizu et al., 1992). The Fc part of the
IgY contains two carbohydrate side
chains while the 1gG have only one CHO
side chain (Cser etal., 1982).

chicken laY

rabbit laG
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Table 1. Antibody sources in egg yolk and blood serum (Rudolf et al., 2009)

Parameters

IgY 19G

Source of antibody

Antibody amount

Egg yolk
100-150 mg/egg
(5-7 eggs per week)

Blood serum

200 mg/bleed (40 ml blood)

Amount of specific antibody 2-10% 5%
Interference with mammalian IgG No Yes
Interference with rheumatoid factors No Yes
Activation of mammalian
No Yes
complement
Protein A/G binding No Yes
IgY hydrophobic moiety is the Fc The factors affecting

part of the antibody and it is bigger in
size than the Fc part of the 19gG. Hence
IgY is more hydrophobic than 1gG. This
sort of property makes it easy for stable
absorption on the latex particles and
coated to the latex microspheres
maintains its binding activity. The
isoelectric point of the IgY ranges from
5.7 to 7.6 while that of the IgG is 6.1 and
8.5 (Davalos-Pantoja et al., 2000).

The practice of IgY orally
demands the analysis of the temperature
and pH stability in gut as well as the
resistance to the proteolysis as it passes
from stomach to the intestines (Wei et
al., 2019).

IgY is cost effective and does not
activate the complement system. High
titers of specific IgY are obtained from
immunized hen eggs without pain and
bleeding for a long time.

IgY production processes as
following (Pauly et al., 2011);

a) Immunization of the chicken i.e.
the layers

b) Egg collection

c) Extraction of the antibodies

d) Purification of the antibodies

immunization intensity of the chicken as
following (Pauly et al., 2009);

a) The antigen dose

b) The adjuvant

c) The application route

d) Environmental factors

e) Breed and age

For each antigen the optimal dose
should be tested experimentally for
fruitful immunization because the dose
may vary according to the molecular
structure of the antigen. Antigen dose
has direct effect on the antibody titer
after the immunization (Tini et al.,
2002).

The first antigen inoculation was
done in 1893 as intra peritoneal by
Klemperer (1893). Comparative analysis
of intramuscular and subcutaneous route
for antibody titer and it was reported that
subcutaneous produce more antibodies
than  intramuscular  (Hodek and
Stiborova, 2003). The intravenous
application is also can be done (Miiller et
al., 2015). Antigen could also be given
in drinking water orally by diluting at
appropriate concentration (Araujo et al.,
2010).

In early embryonic development,
parent birds transfer the antibodies to
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their newly hatched chicks (Ward,
2004). IgY is transferred from the
mother blood to the egg yolk through the
oocyte cytoplasmic membrane receptors
during its development to the complete
egg (Nimmerjahn and Ravetch, 2007)
and it ranges from the 50 to 100 mg/egg.
IgY secretion in the blood stream of the
newly hatched chicks start after the 6
day of the hatching (Rose et al., 1974)
and the process of antibody secretion in
the blood stream and the sequestration in
the oocyte continue throughout the
productive life of the hens at an
equilibrium rate (Dias da Silva and
Tambourgi, 2010).

Using Egg Yolk Antibodies

Many researches reported about
the uses of the egg yolk antibodies for
decades. They are important in the fields
of biomedical sciences, laboratory
purposes, aqua farming, human
medicines and veterinary medicines to
enhance the immune system (Greunke et
al., 2008).

It is recognized universally that
any pathogen specific antibodies can be
obtained in large quantities and more
rapidly production from the eggs laid by
the hyper-immunized hens as compared
to the other mammalian IgG. It is also
recognized that there is no need to
slaughter the animal or bleed the animal
to collect the antibodies; the antibodies
can be stored for a long period of time at
4 C as compared to the IgG (Pauly et al.,
2009).

Neonatal calf diarrhea is caused
by Bovine Rota Vira (BRV) and is a
common diarrheal disease in cattle (Lee
et al, 1995) and for the passive

3 (1):65-74, 2020

immunization of the calves’ anti-BRV
IgY is developed (Yoo et al., 1997).
Monoclonal  antibodies  developed
against the VP8 antigens on the surface
of the rotavirus are found to neutralize
the virus in vivo and protect the mice
against infection passively (Kim et al.,
2017). In a study conducted on the mice,
IgY showed a preventive response
against murine rotavirus infection (Vega
et al.,, 2011) and bovine rotavirus and
human rotavirus induced gastroenteritis
(Thu et al, 2017). Anti-Bovine
Rotavirus IgY were given to infected
calves orally in the powdered egg form
and it controlled the diarrhea and
hyperthermia (Vega and Parrefio, 2014).
Egg yolk antibodies are also reported to
have good effects in poultry disease
causing viruses. IgY were developed
against the NDV virus, IBDV (Bursa
disease virus) influenza and reo-virus
and  passive  immunization  was
performed of the broilers and layers
(Boudaoud and Mamache, 2012). The
efficacy of Anti-IBD IgY was checked
in commercial laying hens, broilers
commercial and breeders and 92%
recovery rate was reported as compared
to the 10% rate for control birds (Malik
et al., 2006).

Egg yolk antibodies are prepared
against Vibrio parahaemolyticus were
prepared by immunizing the hens with
outer membrane proteins of the bacteria
and these were proved to be very
effective for the growth inhibition of the
Vibrio parahaemolyticus in
experimentally infected shrimps. The
increased the activity of superoxide
dismutase (SOD) in muscles of the
infected shrimps helps to mediate tissue
health by destroying the potentially
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damaging reactive oxygen species (Hu et
al., 2019).

IgY antibodies are successfully
used to develop IgY-based ELISA to
quantify the pregnancy associated
protein having molecular Weight 29KDa
(Kilo Delton) which is known as early
pregnancy factor in sows as early as 72
hours after insemination. So for early
verification/ diagnosis of pregnancy IgY
technology made its use in sows. This
pregnancy protein is separated from the
serum and it is used for ELISA and it
serves as an antigen (Grosso et al.,
2015).

Trypnosama cruzi is a flagellated
protozoon which belongs to the
Trypanosomatidae family and cause
Chagas disease (Elmayan et al., 2019).
There is no effective vaccine and
treatment for this disease. The IgY anti-
T. cruzi characterization was performed
using polyacrylamide gel
electrophoresis (SDS-PAGE), western-
blot and enzyme-linked immune-sorbent
assay (ELISA) (Grando et al., 2017).1gY
have been reported to be used for the
identifying some of the harmful
substances i.e toxins and antibiotic
residues in the consumer food products.

The influence of chitosan coating
augmented with IgY produced against
suspension of psychrophilic bacteria,
Pseudomonas fluorescens and
Shewanella putrefaciens was seen on
microbial and sensory quality of rainbow
trout fillet during refrigeration (4 = 1 °C)
and it increased the shelf life of the
stored food products (Ehsani et al.,
2019).

The antibacterial activity of the
specific IgY against Pseudomonas
fluorescens and Shewanella putrefaciens

was confirmed by chemical analysis
(pH, total volatile base nitrogen and 2-
thiobarbituric acid value) and sensory
evaluation, and the shelf life of the
refrigerated  Paralichthys  olivaceus
samples at (4 = 1 °C) and shelf life was
extended approximately from 9 days to
12-15 days in the presence of the
specific IgY (Xu et al., 2012).

A potential use of IgY, egg yolk
antibodies, are for the prophylaxis of the
dengue fever. Anti-DENV2 IgY were
obtained from the goose and used in
mice orally and in vitro. The result
showed that the antibodies neutralized
the virus in vitro and in vivo without
adherence to myeloid tissue receptors
(Fink et al., 2017).

For some oral infections, IgY has
been used as a therapeutic agent. For
example, specific IgY against Prevotella
intermedia inhibited bacterial growth in
vitro in a liquid medium and also show
therapeutic activity in rats with induced
gingivitis due to P. intermedia and histo-
pathalogical examinations showed no
abnormal sins in the gums of the rats
(Hou et al., 2014).

IgY were prepared against
Fusobacterium necleatum and
therapeutic effect was seen in vitro in
liquid medium and in vivo in mice and
result showed that the antibodies reduced
the growth and biofilm formation in
vitro, and reduced the bone loss in mice
with periodontal disease (Xu et al.,
2012).

Efficacy of anti-
Propionibacterium IgY was seen in a
trial. This is a bacterium that causes acne
on skin. The antibody inhibited the
bacterial growth and biofilm formation
in vitro (Revathy et al., 2014).
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Conclusion

According to the above-
mentioned information, there is no doubt
that the egg yolk antibodies are very
beneficial for the animal and human
health by passive immunization. Not
only egg yolk antibodies made its
emissive use in diagnostics both for
animal and human diseases but also very
important for the detection of the
undesired particles in the food products,
hence, very useful for the food safety.
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Diinya’da ve Anadolu’da ipek Boceginin Yolculugu

Ezgi ODABASY, Belgin GUNBEY?, Yusuf ZENGIN!
Hatice AKAY SARIKAYA!

! Uluslararas1 Hayvancilik Arastirma ve Egitim Merkezi Miidiirliigii, Lalahan, Ankara, Tiirkiye Tarim ve
20Orman Bakanlig1, Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Ankara-Tiirkiye

MAKALE BILGIiSi OZET

Derleme Bu derlemenin temel amaci geg¢misten giiniimiize ipek bocekgiligi
Gelis : 31.03.2020 yetistiriciliginin tarihini degerlendirmektir. Ipek bocegi ilk olarak
Kabul : 29.05.2020 4000 yil énce Cin’ de kesfedilmistir. Ayrica, Cin tarafindan uzun

yillar biiyiik bir sir olarak saklanmustir. ipek, Cin'den ciktiktan sonra

Anahtar Kelimeler Ipek Yolu aracihig1 ile dnce Anadolu'ya sonra Avrupa'ya ulasmustir.
Ipek bocegi yetistiriciligi, ek bir gelir kaynag1 saglayan yardime1 bir

Ipek bocegi yetistiriciligi tarimsal faaliyettir. Dut yaprag: ipek boceginin tek besin kaynagidir.

Ipek

'IParih Bu nedenle, ipek bocegi yetistiriciligi, dut agaglar yetistirilebilen her
Diinya yerde yapilabilmektedir. Ipek bocekleri 1500 yildir Anadolu'da
Anadolu yetistirilmektedir. Tiirkiye'nin iklim ve cografi 6zellikleri dut agaclari

yetistirmek i¢in uygun olsa da, bu tarimsal faaliyet Tiirkiye'de her
gegen glin Oonemini yitirmektedir. Derleme, 06zelikle ipekbdceginin
Anadolu’daki varligini incelemektedir.

* Sorumlu Yazar
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Journey of Silkworm in The World and Anatolia

ARTICLE INFO ABSTRACT
Review The main aim of this review is to evaluate the history of sericulture
Received : 31.03.2020 from past to present. Sericulture was first discovered in China 4000
Accepted : 29.05.2020 years ago. Moreover, It was stored as a huge secret by China for many
years. Silk production and sericulture started in China; It reached
Keywords Anatolia and then Europe with the Silk Road. Sericulture is an
Sericulture auxiliary agricultural activity that provides an additional source of
Silk income. Mulberry leaf is the only food source of silkworm. Therefore,
History the cultivation of sericulture can be done anywhere, which can be
World_ grown mulberry trees. Silkworms have been grown in Anatolia for
Anatolia 1500 years. Although the climate and geographical features of Turkey
* Corresponding Author is suitable to grow mulberry trees, this agricultural activity is losing its
adalezgi@gmail.com importance from day to day in Turkey. There view especially
examines the existence of the silkworm in Anatolia.
Giris ipek  bocegi ‘Bombyx Mandarina’
Gecmisten gilinlimiize ipek yolu irkinin; Japon hattina ‘Japanese Bombyx
giizergdhi ile Anadolu’ya gelen yabani Mandarina’, Cin hattina ise ‘Chinese
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Bombyx Mandarina’  denilmektedir.
Evcil ipek bocegi ise Japon hattindan
koken alan ‘Bombyx Mori’(ipek bocegi)
olarak bilinmektedir (Lie ve ark., 2010).
Sadece dut yapragi ile beslenen ipek
bocegi larvasi, yasam dongiisiinii 4 uyku,
5 yas ile tamamladiktan sonra ipek salgi
bezlerinden iirettigi ipek ile 6rdiigii koza
icerisinde pupa evresini gegirerek ergin
bir kelebege doniisiir. Ipek lifi, %75
oraninda fibroin ve %25 oraninda serisin
icermektedir. Ipek bocegi, bu lifi agizdan
salgilayarak koza 6rmektedir. Bu kozada
bulunan ipliklerin ¢esitli ydntemlerle
cekilmesi ile ‘ipek’ adi verilen lif elde
edilir. Ipek bodcegi tarafindan olusturulan
bu lif, liflerin  kralicesi  olarak
bilinmektedir (Duran ve ark., 2007,
Anonim, 2015a). Diinyada ekonomik
anlamda 30 kadar iilkede ipek bdcegi
yetigtiriciligi yapilmakta ve iiretilen
ipegin, c¢ok sayida iilke tarafindan
titketim alan1 bulunmaktadir.

Ipek Biceginin Kesfi ve Diinya’ya
Yayihisi

M.O. 2600 yiinda Cin
imparatorunun 14 yasindaki esi Shi-
Ling-Shi’nin bahgede gezintisi sirasinda
dut agaci iizerinde kozay1 fark etmesi ile
baslayan ipek Oykiisii, prensesin yaptigi
gozlem sonucu ipek ¢ekimi ve
dokumasina kadar ulagmistir (Anonim,
2019c).  Prenses, kozadan ¢ikan
kelebeklerin iireme ve gelisimlerini takip
etmis, gelisimini tamamlayan bdcegin
koza ordiigiinii, bu kozadan ipek lifi
cekilebilmesinin yan1 sira kumas da
dokunabilecegi  sonucuna  varmistir.
Rivayete gore prenses, agacta ki ipek
bocegi kozasimin ¢ay fincanina diisiip

3 (1):75-84, 2020

yumusamasi ile kozadan ipek ipliginin
elde edilebilecegini kesfetmis ve ipin
ucunu yaninda ¢alisan yardimcisina
tutturarak onun gidebildigi noktaya
kadar gitmesini emretmistir. Hizmetkar
avluyu geemis, saray kapilarmi asip
kendini ‘Yasak Sehrin’ disinda bulmus
ve Kkoza tamamen ancak o zaman
¢Ozilmiistiir. Koza c¢oziilene kadar
yaklagik yarim mil kadar hizmetkarin
ylridigi  soylenmektedir  (Anonim,
2019d).

Ipegin ve ipekli iiriinlerin kesfi
Cin’in  ekonomik zirveye
tasinmasina sebep olmus bu baglamda
siirler bile yazilmistir. ShiJing’de ipegin
Oonemini anlatan ilk siir antolojisi olan
ipek boceginin yetistirilmesiyle ilgili
“Youfeng (Yedinci Ay)” adli siirde su
sozler yer almaktadir; “Ilkbahardaki

anlamda

giines parlar, kuslar 6ter. Bir kiz, elinde
sepetle dar bir yolda yiiriir, kalin ve taze
dut yapraklarm toplar” . Ipegin bu
gelisimi {ilkeye zenginlik saglamis ve
tiretimin tek elde tutulmasi istenmistir.
Bu durum devlet politikast halini almis
ve llke disma ipegin sirrimi veya ipek
bocegini cikaranlar idamla
cezalandirilmistir (Anonim, 2019g).
Cin’de bu durum s6z konusu iken
Avrupalilar ise, Cin’den gelen ipeklerin
agaclardan elde edildigini
diistinmekteydiler. Avrupalilar, kaynagin
agac degil de bir bocek oldugunu
ogrendiklerinde Cin’in ipek bdcegi
yetistirme teknigini ele gecirmeye karar
vermislerdir. Rivayete gore, MO 6.
yiizyilda Roma Imparatoru, Cin’i ziyaret
etmig olan bir misyoneri sarayimna
cagirip, ipek bdcegi yetistirme teknigini
calarak Roma’ ya getirmesini istemistir.
Misyoner, Cin’in Yunnan eyaletine
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gelmis ve ilkbaharda ipek bdcegi
yumurtalarimin  yetistirildigini;  ¢ikis
saglayanlarin dut yapraklariyla beslenip
biiylidiikten sonra koza ordiiklerini, bu
kozadan da  iplik  c¢ekilebildigini
O0grenmistir. Misyoner, ipek bdcegi
yetistirme teknigini Ogrendikten sonra
caldigi dut tohumlar1 ve ipek bdcegi
Roma  imparatoruna
gotlirmiistiir.  Ancak  ipek  bocegi
yumurtalari ile dut tohumlarini birbirine
karigtiran misyoner yumurtalar1 topraga

yumurtalarini

gémmiis, dut tohumlarim1 da ¢ikis i¢in
inficarda bekletmis ama herhangi bir
sonu¢ alamayarak basarisiz olmustur.
Bunun iizerine Roma Imparatoru tekrar
iki  misyoneri  misyonerlik  yapma
bahanesiyle teknigi calmak icin Cin’e
gondermistir. Misyonerler, dut ve ipek
bocegi yetistirme ydntemlerini iyice
ezberlemis, caldiklari1 ipek bdcegi
yumurtalart ve dut tohumlarini i¢i bos
olan bastonlara koyarak Roma’ya
getirmiglerdir. Boylece Cin’in ipek
bocegi  yetistirme  teknigi  nihayet
Avrupa’ya tasinmistir (Anonim, 2019g).
Yine baska bir rivayete gore, MS149
yilina kadar bu deger Cin’de sir gibi
saklanmistir. Ancak Cin prensesinin
Tiirkistan han1 ile evlenirken diigiin
hediyesi olarak saclarinin i¢lerinde ipek
bocegi yumurtalarini saklayarak
getirmesi ile Cin’den disariya ilk kez
cikarilarak ipek yolunu takiben tiim
Diinya’ya buradan yayilmistir (Anonim,
2018; 2020).

Ipek Biceginin Anadolu’ya Girisi ve
Yiikselisi

Ipek endiistrisi, eski c¢aglardan
beri Misirlilar, Romalilar gibi bir¢ok

milletin hayatinda ¢ok Onemli bir yer
tutmugtur. Bati diinyast i¢in Uzak
Dogu’dan gelen ipek, iilkeler arasi
iligkilerde ©nemli bir rol oynamustir.
Cin’den baslayarak Anadolu ve Akdeniz
araciligiyla Avrupa’ya kadar uzanan,
diinyaca iinlii ticaret yoluna ‘Ipek Yolu’
adi  verilmistir  (Sekil 1). Dogu
kiiltiirinlin Bat1 tarafindan taninmasinda
bu yolu kullanan ipek, ayr1 bir dneme
sahiptir. Kervanlarla ipegin dogudan
batiya tasmmmasi ile kitalar arasindaki
kiiltiir aligverisine olanak saglayan,
binlerce kilometre uzunlugundaki kervan
yollar1 (ipek Yolu) olusmustur. Ipek
Yolu Asya’yt Avrupa’ya baglayan bir
ticaret yolu olmasinin Otesinde, 2000
yildan beri bolgede yasayan kiiltiirlerin,
dinlerin, wrklarin da izlerini tasimakta ve
olaganiistii bir tarihsel ve kiiltiirel
zenginlik sunmaktadir. Tiirk milleti igin
ipek yolu ge¢miste biiyiik bir Oneme
sahiptir (Anonim, 2019a).

Sekil 1. Cin Sian (Xi’an)-Istanbul arasi
ipek yolu (Anonim, 2019a)

Figure 1. Silk road between China Shian
(Xi‘an) -Istanbul (Anonim, 2019a)

Anadolu; eski ¢aglardan Dberi
dogu ile bati arasinda cografi konumu
geregi bir koprii islevi gormiis ve Ipek
Yolu'nun ©Onemli noktalarindan biri
olmustur. Ipek yolu Cin’den baslayarak
Orta Asya ve Anadolu’yu gecerek Bursa
ve Izmit civarna ulasmistir. Buradan da
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Trakya izerinden; Karadeniz’de
(Trabzon ve Sinop), Ege’de (Efes ve
Milet) ve Akdeniz’de (Alanya ve
Antalya) onemli limanlar araciligi ile
Avrupa’ya ulagsmistir. Bunun yani sira;
Trabzon, Giimiishane, Erzurum, Sivas,
Tokat, Amasya, Kastamonu, Adapazari,
[zmit, Istanbul, Edirne, Mardin,
Diyarbakir, Adiyaman, Malatya,
Kahramanmaras, Kayseri, Nevsehir,
Aksaray, Konya, Isparta, Denizli,
Antalya’y1r izleyen giizergdhlar ile
Anadolu’nun dort bir yanina ipek yolu
araciligi ile ipek ulasmustr.
Anadolu’daki bu ticari faaliyeti canli
tutmak ve giivenligi saglayabilmek
acisindan Selguklular, bu yollar tizerinde
11 adet kervansaray insa etmislerdir
(Anonim, 2019b; 2020a).

Bilecik, Bursa ve Eskisehir basta
olmak iizere bir¢ok ilde 15. ve 16.
ylizyllda ipek bocegi yetistiriciligi ve
ipek islemeciligi  yapilmistir(Ozgiir,
1996; Bagkaya, 2013). 16. yiizyilda ipek
ve ipek tirlinleri yoniinden Anadolu altin
cagina ulasmistir. Dokunan ipegin
hammaddesinin  bir kismi1 Cin ve
Iran’dan saglanmistir. Bu disa
bagimhilig1 ortadan kaldirmak isteyen
Yavuz Sultan Selim, hiikiimdarlig
doneminde halk1 ipek bdcegi
yetistiriciligine yonlendiren politikalar
izlemistir. Bursa basta olmak iizere
Anadolu’da iiretilen ipekli kumaglar
Diinya’nin  bircok iilkesinden talep
gOormustur.

Sultan Abdiilmecit déneminde,
Osmanli devletinde saray esrafinin ve
halkin siislii, agir elbiseler giymek
arzusu neticesinde ipekli dokumacilik
cesitlenmis bir¢ok ilde (Bursa, Amasya,
Denizli, Istanbul, Konya, Izmir ve
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Edirne) ipekli kumaslar dokunmustur.
Sanayi alaninda gelismeler yapmak
Osmanli, sifirdan  fabrika
kurmanin ve malzemelerin ¢ogunlugunu

isteyen

yurt disindan almanin fazla maliyete
neden olacagini gbz oniine alarak, bunun
yerine kii¢iik atOlyeleri satin alarak
fabrikaya doniistiiriilmesinin daha 1yi
olacagin1 diisinmiistiir. Bu diisiinceden
hareketle donemin celb ¢uha fabrikasi,
saraya baglanarak adi ‘Hereke Fabrika-1

Hiimayunu’ olarak anilmaya
baslanmistir (Anonim, 2020c).
Hereke’de  kurulan  fabrika  icin

kumaslarm hammaddesi Iran’dan temin
edilmis, ancak savaslar sebebi ile zaman
zaman Osmanli hammadde sikintisi
yasamistir. Bu durumun yani sira
Avrupa’nin dokumacilikta gelismesi ile
Osmanli, Diinya piyasalariin talebine
(Cakici,

yetisememeye  baslamistir

2010).
Osmanly’da Ipek Bicekgiliginin Seyri

Bursa merkezli olmak iizere 19.
ylizyilin ortalarinda Osmanli, Diinya’nin
onde gelen ipek iireticilerine rakip hale
gelmistir. Ancak 1850’11 yillarda ipek
bdcegi liretimi yapan lilkelerin neredeyse
tamaminda hastaliklar bas gostermistir.
Ozellikle Osmanli Devleti'nin alim
satim yaptig1 lilkelerin basinda gelen
Fransa’da 1856 yilinda pebrin hastaligi
baslamig, bunun yani sira ucuz Cin ve
Japon ipeklerinin iilkemize girisi ile ipek
bocegi yetistiriciligi ve ipek {iiretimi
zarar gormistir (Anonim, 2018). Bu
nedenlerden dolay1 ipek sektorii biiytlik
bir darbe alarak bu isle ugrasan
yetistiricilerin baska gecim sahalarina
yonelmelerine neden olmustur.
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Hastaligin  ilk ¢ikis noktast olan
Fransa’da;  Fransiz  bilim  adami
Pasteur’un hastaliksiz yumurta {iretim
modelini  gelistirilmesiyle  tedavinin
bulundugunu Ogrenen ve uygulamaya
koyan Avrupa iilkelerinde ipekgilik
yeniden canlanmistir. Osmanli Devleti
ise Fransa ve ltalya’dan ipek bdcegi
yumurtasi ithal ederek kotii giden ipek
bocegi sektoriinii gelistirmeye c¢alismis
ancak basarisiz olmustur.

Doksan Ug Harbi'nin (1879
sonlar1) getirdigi mali yiik, devleti
kaynak arayisina yoneltmis ve c¢are
aranmaya baslanmistir. Bank-1 Osmani
onderliginde bir grup Galatali banker,
hiiklimete kredi agmayi1 kabul etmis,
karsiliginda ise Riisum-1 sitte denilen
alkollii iceceklerden, Samsun ve Bursa
ipek asar1 gelirleri gibi alinan vergilerin
on yil siireyle kendilerine birakilmasin
saglamiglardir.  Bankerlerle  yapilan
anlagsmanin imzalanmasindan bir siire
sonra devlet, Avrupali alacaklilarini
cagirillarak  temsilei  gondermelerini
istemis  sonu¢  olarak Ingilizler,
Fransizlar, Almanlar, Italyanlar ve
Avusturyalilar temsilcilerini yollayarak
goriismeleri baslatmislardir. Goriismeler
sonucunda ‘Muharrem Kararnamesi’ ile
20 Aralik 1881°de ‘Diiyin-1 UmGimiyye
Idaresi’ resmen kurulmustur. Diiytin-1
Umimiyye Idaresi’nin kurulmas: dis
bor¢lar meselesinin
girmesini saglamis ve 13 Ocak 1882
tarthinde bankerlerle yapilan, aralarinda
ipek Osriiniin de bulundugu gelirleri

¢Oziim yoluna

igeren  Riisum-1  sitte  anlagmasi
feshedilmistir. Bu durum Anadolu’ da
stirekli gerileyen ve giinbe giin degerini
kaybeden ipek bocegi yetistiriciliginin
yeniden ve modern teknikler kullanilmak

suretiyle canlandirilmasmma  neden
olmustur. Diiylin-1 Umfmiyye Idaresi
dort yil  boyunca ipek  bdcegi
yetistiriciligi ile ilgili incelemelerde
bulunmus ve Bursa’da bulunan koza ve
ipek ticareti 1ile ugrasan Kkisilerle
goriismeler yapmislardir. 1886 yilinda
Alman  Konsolos vekili  Hermann
Scholer tarafindan ayrintili bir rapor
Raporda, ipek bdocegi
yumurtalar1  ve kelebeklerin  kiigiik
keseler igerisinde ithal edilmesi, ipek

sunulmustur.

bdcegi yumurtalarinin glimriikte
mikroskopla  muayenesinden  sonra
saglam olan yumurtalarin  iilkeye

alinmas1 tavsiye edilmistir. Diiylin-1
Umimiyye Idaresi Meclis Baskanlig
tarafindan Oneri degerlendirilmis ve bu
kontrol isi tizerine uzman bir memur
aranmaya baslanmistir. Bu amagcla
tedaviyi kesfeden Pastor’e bir mektup
yazilarak yardim istenmistir. Pastor
durumla  alakali  olarak  Diiy(in-1
Umimiyye Idaresi Meclis Baskanligi’n
konuda uzman Montpellier Ipek Bocegi
Enstitiisti Midiirii Maillot’a
yonlendirmistir. Maillot konu ile ilgili
Fransa’dan  bir getirtmenin
sitkintili  ve ¢ok masrafli olacagini

uzman
diistinerek, bunun yerine II.
Abdiilhamit’in  1881°de  yaymladig
kararname ile yoredeki ipek
bocekgiliginin - 1slaht  i¢in  egitim
gormeleri amaciyla Fransa Montpellier

Ziraat  Mektebi’'ne  gonderilen 8
ogrenciden Kevork Torkomyan
Efendi’yi  Onermistir. 1883  yilinda

Fransa’dan dondiikten sonra Hazine-i
Hassa Nezareti’'nde calismaya baglayan
Kevork Torkomyan Efendi’den 14 Subat
1887 tarihinde konu {iizerinde calismasi
istenmistir. Kevork Torkomyan
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calismalarin1 tamamlayarak yerli ipek
bdcegi tohumu {iretilmesi gerektigini ve

Bursa’da  bir “Harir  Darii’t-talimi
(Institute Sericole/Ipek Okulu)”
kurulmasi gerektigini raporunda

belirtmistir (Y1ldirim,2013).

Kurulus tarihi 14 Nisan 1888’den
1893 yilina kadar 94 mezun veren ipek
okulu, basarisim1 kisa zaman zarfinda
ispat etmis, Pastor
yetistirilen hastaliksiz yumurta {iretimi
artmig, tarlaya donistiiriilen dutluklara

usulliine  gore

yeniden dut fidani tohumu ekilmeye
baglanmistir  (Ziya, 2009; Yildirim,
2013). 1914 yilina kadar 1.897 mezun
tilkemizdeki ipek
bocekeiliginin tekrar canlanmasina katki
saglayan bu okul 100 yili agkin siireyle
faaliyet gostermis olup Celal Bayar’in da
aralarinda bulundugu toplamda 5000’i

veren Ve

askin mezun vermistir. 1910 yilinda
tilkemizde, en biiyiik ipek iiretim miktari
olan 1970 ton iiretime ulasilmasi bu
okulun caligmalari sayesinde
gerceklesmistir (Yildirim, 2013).

Tiirkiye’de Ipek Bicekgiliginin Seyri

Artan talebi karsilamak i¢in
yaklagik 90 adet fabrika agilmis olup
5400 civarinda manciik  sistemi
kurulmustur.1930 yilinda ipek okulu
‘Ipek Bocekgiligi  Enstitiisii’ ismi ile
faaliyetlerine = devam  etmistir.1940
yilinda ipek bdcegi yetistiricilerini
organize etmek i¢in Koza Tarim Satis
Kooperatifleri  Birligi  kurulmustur
(Quataert, 1999).

Italya’dan  Tiirkiye‘'ye 1953
yilinda 5 kutu polihibrit tohum getirilmis
(Anonim, 2019f) ve  Tiirkiye’de
yetistirilen saf ipek bocegi irklarindaki
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verim disiikligli, hastaliklara karsi
dayaniksizlik gibi sorunlar1 ¢6zebilmek
amaciyla, 1963 yilinda tohum iiretim
isletmesi kurulmustur. 1946 yilindan beri
Japonya'da  bulunan  hibrit  hat,
Kozabirlik ve Ipek  Bocekgiligi
Enstitlisii’nlin  gayret ve katkilariyla
1962  yilinda  itibaren  iilkemize
getirilerek denemeye alinmistir. Bu
polihibrit hatlarin olumlu gelismeleri
goriilmiis ve 'Bursa Beyaz1" denilen yerli
ipek bocegi yetistiriciligine son verilerek
polihibrid ipek bocegi yetistiriciligine
gecilmistir.1964  yilinda  Japonlarin
teknik ve personel yardimiyla ilk
polihibrit tohum iretimi iilkemizde
baslamistir (Tashgil, 1996; Top, 2011;
Anonim, 2019f). Enstitii 1971°de ‘Ipek
Bocekeiligi Arastirma Enstitlisi” ismi ile
caligmalarina devam etmistir. Bakanlik
adina ipek bocegi konusunda teknik ve

bilimsel ¢alismalarin  yapilmast  ve
projelerin  yiiriitilmesi Bursa Ipek
Bocekeiligi  Arastirma  Enstitlisline

verilmistir. Bu sayede Enstitii; dut fidani
temini, ipek bocegi yumurta iretimi ve
dagitimi, kozanin pazarlamasi dahil her
konuda yol gosterici ve uygulayici
olmustur (Taslhgil, 1996).

: A

Sekil 2. Ipek bdcegi kozasi Hatay Sarist,
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Bursa Beyazi, Bursa Alaca (Yazarin
kendi ¢ektigi fotograf 20.06.2019)
Figure 2. Silkworm cocoon Hatay Sarist,
Bursa Beyazi, Bursa Alaca (Photo taken
by the author on 20.06.2019)

Giliniimiizde  halen  kullanilan
direngli polihibirit hatlar, ipek Bocegi
Arastirma Enstitiisii’'nde gelistirilmistir
(Erdemir, 2019, kisisel goriisme).
Zamanla bir¢ok iilke kendilerine ait
hibrit hat sekillendirmistir.
Kullandigimiz hibrit hatlar, NxM ve
MxN olarak isimlendirilmektedir
(Tsenov ve ar., 2008). Bu hibrit; ipek
verimi fazla olan "Cin k1" (M) ipek
bocekleriyle, hastaliklara karst
dayanikliligr ytiksek "Japon k1" (N)
ipek boceklerinin ¢iftlestirmesiyle elde
edilmistir (Anonim, 2019¢). 1980’li
yillarda Cin’in girdi maliyetlerini
azaltarak iilkemize ucuz ipek saglamasi
ile liretim olumsuz etkilenmistir. 1997
yilinda Enstitli sartlarinda koruma altina
alinan; 12.12.2004 tarih ve 25668 say1li
Resmi Gazete 2004/39 Nolu Teblig ile
Bursa Beyazi, Bursa Beyazi-Alaca ve
Hatay Saris1 ipek bocegi saf hatlar1 Evcil
Hayvan Tescil Komitesi tarafindan tescil
edilmistir (Anonim,2009; Sekil 2). 2004
tarithine kadar ¢alismalarini siirdiiren
Enstitii, kurulu  karariyla
kapatilmigtir. Enstitii kapatilana kadar;
ipek bocegi yetistiriciligi, hastalik gibi
bircok konuda arastirmalar yapmis ve
direticinin kullanimina sunmustur. Diger
yandan Enstitii sadece Ar-Ge yapmakla
kalmamis treticilere ¢esitli konularda
egitimler de vermistir. Bursa Ipek
Bocegi Aragtirma Enstitiisii’niin
kapatilmasindan sonra maalesef gerek
tiniversitelerde gerekse Enstitiilerde ipek

Bakanlar

bocegi ile ilgili yetistirme ve genetik
konularinda Ar-Ge faaliyetleri durma
noktasina gelmis, bilgi birikimi yliksek
arastirict ve arastirma birimi sayisi
azalmistir. Kurumlarda ipek bocegi ile
ilgili birimlerin olmamasi, arastiricilarin
farkli alanlara yonelmesine neden olmus,
ipek  bocekeiligi  giic  kaybetmistir.
Enstitii kapatildig1 tarihten bu yana Ipek
bocegi yumurta tretim faaliyetlerinin
tamami Bursa Koza Tarim Satis
Kooperatifleri Birligi (Kozabirlik) ¢atisi
altinda devam etmektedir.

ipek  bocegi

Sekil 3.
yetistiriciligi caligmalar1 (Yazarin kendi

Enstitii’de
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cektigi fotograf 10.06.2019)

Figure 3. Silkworm cultivation studies at
the Institute (Photo taken by the author
on 10.06.2019)

Giinlimiizde ipek bocegi dersinin
verildigi liniversite ya da arastiricilara bu
alanda bir egitimin verilebilecegi Enstitii
yok denecek kadar azdir. Bu kapsamda
Tartm ve Orman Bakanlii’na bagh
Tarimsal Arastirmalar ve Politikalar
Genel Midirligi (TAGEM) ciddi ve
biliylik bir adim atmis yetistiricilik ile
ilgili ~ yapilacak  arastirmalar  i¢in
Uluslararas1 Hayvancilik Arastirma ve
Egitim Merkezi Midiirligii’nde 2015
yilinda ¢aligmalar baslatmistir (Sekil 3).
Bu baglamda yetistirme ve yetistirme
teknikleri ~ agisindan  yapilan  bu
calismalara tamamlayic1 olarak ipek
bdcegi 1slahi programlarinin
uygulanacagi yeni bir proje yapilmigstir.
Proje iki asamadan olusmakta olup ilk
asama olan dut bahgesinin olusumu
tamamlanarak agaclar yetistirilmis (Sekil
4), ikinci asama olan alt yapi-bina
kurulum islemleri devam etmektedir. Bu
proje devam ederken Kurum igerisinde
2019 yilinda acilan Ipek Bocegi
Yetistirme Birimi’nde calisan
arastiricilar, dut bahgesindeki yapraklar
kullanarak c¢esitli arastirma ve Ar-Ge
calismalarmm  siirdiirmektedirler.  Ipek
bocegi AR-GE  c¢alismasi  yapan
TAGEM’e bagh bir diger Enstiti Gap
Uluslararas1 Tarimsal Arastirma ve
Egitim Merkezi Midirligi’diir. Bu
Kurumda da ipek bocegi konusunda
cesitli AR-GE calismalar1 yapilmaktadir.
Birbirini tamamlayici bu projeler ile
tilkemiz ipek bocekgiligi faaliyetinde
yeniden hizli bir sekilde gii¢ kazanacak
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ve diinya c¢apinda eski ihtisaml

giinlerine geri donerek gerek {iiretim
gerekse AR-GE ¢alismalarinda hak ettigi
itibara ulasacaktir.

Sekil 4. Enstiti’de olusturulan dut
bahgesi (Yazarmn kendi cektigi fotograf.
03.06.2017)
Figure 4. Mulberry garden created in
the Institute (Photo taken by the author.
03.06.2017)

Sonug¢

Sonug Akdeniz
kiyilarindan Cin'e kadar uzanan ipek
yoluna adint veren, Anadolu'da 1500
yillik gegmise (Anonim, 2016) sahip
olan ve zarafetiyle Onemli bir ticaret
kaynagr teskil eden ipek, tarim
sektoriinde de onemli bir yere sahiptir.
Yetistirilmeye baslandigi glinden bu
yana iilkelerin siyasi, Kkiiltiirel ve
ekonomik durumuna o6nemli katkilarda

itibariyle

bulunan ipek bocegi yetistiriciligi halen
bircok iilkede Onemini korumaktadir.
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Ulkemiz ’de de 1990’li yillardan
giiniimiize dek ipek bocegi yetistiriciligi
ekonomik 6nemini kaybetmis olmasina
karsilik, Tarim ve Orman Bakanlig
onciiliigiinde yapilan iyilestirme, tesvik
ve aragtirma calismalar1  sayesinde
yeniden kadim degerini kazanmaya,
siirdiiriilebilir bir hayvancilik faaliyeti
olmaya baglamistir. Enstitiiler ile atilan
giizel adimlar sayesinde arastirmalarin
sonuclar; hem bu konuda arastirma
yapan aragtiricilar, hem de Tirk
ciftcimiz adina kazan¢ olacak, tarihi
mirasimiz olan ipek bocekeiligi icin de
fayda saglayacagi diisiiniilmektedir.
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Kiiresellesme ile beraber iilkelerin de rekabet edebilme giiclerinin
artmas1 gerekmektedir. Ureticilerin basarilari, iiriinlerini ic ve
uluslararas1 pazarlarda satabilme kabiliyetlerine baglidir. Ulkemiz
1980 yillarinda gerek bitkisel iiretim gerekse hayvansal iretim
bakimindan kendi kendine yeten bir iilke konumundaydi. Bu yillarda
ozellikle Ortadogu iilkelerine canli hayvan ve hayvansal iiriinleri ihrag
etmekteydi. Suudi Arabistan da bu iilkelerden birisidir. Bir tiiketim
toplumu olarak ihtiyaci olan iiriinlerin ¢ogunu ithal etmektedir. Suudi
Arabistan gida tiiketiminin yaklasik %85 ‘ini ithal eden dnemli bir et
ithalatgist iilke pozisyonundadir. Yillik 500 bin ton civarinda kanatl
et iirlinleri ithalat1 ile diinyanin 6nde gelen iilkelerden biridir. Suudi
Arabistan'in 2005'ten bu yana Tiirkiye'den kanatli et {iriinlerine karst
ithalat yasagi bulunmaktadir. Yasagin kalkmasiyla Tiirkiye 2012
yilinda Suudi Arabistan’in yaptig1 ithalatin 150-200 bin ton
civarindaki miktarim1  bu iilkeye ihra¢ etmeyi hedeflemistir.
Tiirkiye’nin siit ve siit tiriinleri ihracati olduke¢a diisiik diizeydedir.
Suudi Arabistan firmalar1 Tiirkiye'den yumurta ve siit iiriinleri ithal
talebinde bulunarak, iki iilke arasindaki ticareti artirma ydniinde
girisimlerde bulunmaktadirlar. Suudi Arabistan yillik 10 milyon
kiigiikbag hayvan ithal etmektedir. Bazi biiyiik firmalar, Suudi
Devleti’nin verdigi hibe ve diger desteklerden yararlanarak Tiirkiye'de
hayvan ciftlikleri kurmak ve ilkelerinin yillik 10 milyona ulasan
kiigiikbag hayvan ihtiyacinin onemli bolimiinii  Tiirkiye'den
kargilamak i¢in girisimlerde bulunmaya baslamistir. Sonug olarak;
geemis yillarda oldugu gibi Tiirkiye Suudiler i¢in canli hayvan ve et
riinlerinde iyi bir ortak olabilecektir. Ayrica, hayvan sayimizi
artirmaya yonelik projelerin acil olarak iki iilke yetkili ve yatirimcilar
ile karsilikl1 olarak uygulamaya konulmalidir. Ulkemiz topraklarinin
Suudi Arabistan’li girisimcilere satilmadan, 6zellikle tarim i¢in hazine
arazilerinin degerlendirilmesi yoniinde Suudiler ile ortak projeler
iretilmelidir. Suudi-Tiirkiye arasinda hayvancilik alaninda talep
edilen iriiniin oOzelliklerine goére yapilacak olan ticari anlagma
gelecekte hayvan ihracatimiz i¢in 6nemli bir gelisme olacaktir.

An Overview on Live Animal and Meat Trade Between Saudi

Arabia and Turkey
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With globalization, countries have to increase their competition
power. The success of the manufacturers depends on their ability to
sell their products in domestic and international markets. In 1980,
Turkey was a self-sufficient country in terms of both crop production
and animal production. In these years, it exported livestock and animal
products especially to Middle Eastern countries. Saudi Arabia imports
most of the products that it needs as a consumer society. Saudi Arabia
is an important meat importer country that imports about 85% of its
food consumption. Saudi Arabia is one of the leading countries in the
world that imports poultry meat products around 500 thousand tons
per year. Since 2005, while there were ban against import of poultry
meat products from Turkey in Saudi Arabia, Turkey aimed to export
150-200 thousand tons of that amount after the removal of ban against
imports. Turkey's milk and milk product exports is quite low. Saudi
Arabian firms are attempting in order to increase the trade between the
two countries by requesting imports of eggs and milk products from
Turkey. Saudi Arabia imports 10 million small ruminants per year.
Some large companies started to establish livestock farms in Turkey
and attempt to meet an important part of the small ruminant need of
their country which is up to 10 million annually by benefiting from the
grants and other supports given by the Saudi Arabia government. As a
result, Turkey and Saudi Arabia will be good partners for livestock and
meat products as in past years. In addition, projects about increasing
the number of the animals should be implemented mutually and
urgently by the authorities and investors of both countries. Especially
for agriculture, common projects with the Saudis should be generated
in order to evaluate the public lands without selling the territory. Trade
agreements for the production based on the properties desired in the
field of animal husbandry between Saudi Arabia and Turkey will be
an important progress for our animal exports in the future.

Giris

kesim olustururken son yillarda sosyal,
ekonomik ve diger sebeplerle kdyden

Ulkemiz 1980°li yillarda gerek
bitkisel tiretim gerekse hayvansal iiretim
bakimindan kendi kendine yeten bir
tilkeydi ve ozellikle Ortadogu {ilkelerine
canli triinlerini  ihrag
etmekteydi. Ancak son yillarda tarim

hayvan ve

kullanimindan
dolay1 bitkisel ve hayvansal iiretim igin
onemi asikar olan yliksek degerde toprak
maalesef kaybedilmistir. Ulke
niifusunun, gegmis yillarda, gogunlugunu
kirsalda yasayan ve tarimla ugrasan

arazilerinin amac dist

kente gb¢lin artmasina bagli olarak kentli
niifusun orami artmistir. Tiim bunlara
ragmen tlilkemiz hayvansal iiretim i¢in
oldukca 6nemli bir potansiyele sahiptir.
Ancak, niifusun artisinin aksine hayvan
sayist ve hayvansal {iretimde yasanan
azalma neticesinde Tiirkiye canli hayvan
ve et ithal eden bir iilke durumuna
gelmistir.
Tiurkiye’de  toplam  tarimsal
tiretimde hayvansal {iretimin pay1 %25,6,

slit iretiminin pay1 ise %10 dur (Mundan
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ve ark., 2017). Insanlarin dengeli
beslenmesi; yeterli hayvansal protein
alimi, gelismis ve gelismekte olan tilkeler
icin oncelikli bir konu haline gelmistir ve
bu nedenle hayvancilik sektorii teknolojik
ve sanayilesme politikalarina ragmen
stratejik olarak Onemini korumaktadir
(Karakus, 2011).

Kiiresel canli hayvan ve et endiistrisi, ileri
bir endiistridir. Ulkeler arasinda hayvan
ve et ticaretinde her iilkenin farkli kaynak
yapisi, et ve et Urlinlerinin se¢iminde
tilkketici tercihi, yerel sanayi yapist ve
tarimsal  potansiyeli
oynamaktadir.

Diisiik maliyetli et {iretimi olan
ilkeler diinya ticaretinde rekabet etme
avantajina sahiptir. Brezilya, Hindistan,
Avustralya ve ABD ise en 6nemli kirmizi
et ihracati yapan iilkelerdir. Bu iilkeler
diinya toplam ihracatinin = %66's1
olusturmaktadir (Karakus ve ark, 2018).
Tiirkiye’de elde edilen kirmizi et
tretiminin  %88'1 sigirdan ve %12'si
kiiglikbas hayvanlardan temin
edilmektedir (Anonim, 2018). Tiirkiye,
2017 yilinda canli biiyiikbas ve kiiciikbas
hayvan ihracati, yapilan ithalatlar nedeni
ille  gerceklesememistir.  Aynt  yil

Onemli rol

islenmemis kirmizi et ihracati ise 101
tondur. Bu rakamin biiyiikbas etinde
%831 kemikli et olurken, toplamdaki
ithracat rakam1 %21 azalmistir. Brezilya,
hayvancilikta mevcut potansiyelini dogru
kullanarak ve dogru politikalar izleyerek
thracatta ilk siralara ylikselebilmistir.
Diger taraftan tarim {ilkesi olan Tiirkiye,
niifus cogunlugunun bir zamanlar tarimla
ugrastigi bir iilke konumunda iken bu
zamana kadar uygulanan  yanlis
politikalar ve yapilan ithalatlar ile bugiin
ithalatgr lilke durumunda olup, ilke

hayvanciligr  kritik esige  gelmistir
(Anonim, 2019a). Tiirkiye'deki hayvansal
iretim potansiyelinin yliksek olmasina
ragmen, girdi maliyetlerinin yiiksekligi,
teror sorunu, pazar fiyatlarindaki
dengesizlik, yem fiyatlarindaki artis,
hayvancilik icin destegin yetersizligi,
yanlis politikalar, bazi sirketler tarafindan
yapilan spekiilasyonlar, kdyden kente goc¢
gibi nedenler sonucu hayvan sayis1 yillar
itibar1 ile azalmig (Tablo 1) buna bagh
olarak da hayvansal {iriinlerin fiyati
artmistir.

Tablo 1. Tirkiye’de yillara gore
biiylikbas ve kiiglikbas hayvan sayilari
Table 1. Number of cattle and small

ruminant over the years in Turkey

Biiyiikbas Kiigiikbas
vil hayvan hayvan
sayilari sayilari
(adet) (adet)
2001 33.994.000 10.686.000
2002 31.953.800 9.924.575
2003 32.203.214 9.901.458
2004 31.811.092 10.173.246
2005 31.821.789 10.631.405
2006 32.260.206 10.971.880
2007 31.748.651 11.121.458
2008 29.568.152 10.946.239
2009 26.877.793 10.811.165
2010 29.382.924 11.454.526
2011 32.309.518 12.483.969
2012 35.782.519 14.022.347
2013 38.509.795 14.532.848
2014 41.462.349 14.244.673
2015 41.924.100 14.127.837
2016 41.329.232 14.222.228
2017 44.312.308 16.105.025
2018 46.117.399 17.220.903
(TUIK, 2018)
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Tablo 2. Kirmizi et iiretimi, gectigimiz yilin ayn1 ¢eyregine gore degisim oranlari (2017

yil1 rakamlart) (%)

Table 2. Red meat production, change rates over the same quarter of the previous year

(numbers for 2017) (%)

Villar Ocak Nisan Temmuz Ekim

Mart Haziran Eyliil Arahk

2015 13,8 19,9 87,7 -26,2

Toplam 2016 13 3,1 3,8 -8,8
2017 -2,3 -3,4 -144 9,1

2015 12,6 20,9 95,1 -26,7

Sigir 2016 12,6 5,8 51 -3,7
2017 0 -5,6 -19,3 4,5

2015 174,2 -26,8 -83 -64,7

Manda 2016 -15,9 -1,4 18 118,5
2017 296,6 329,8 400,9 67,1

2015 41 51 27,1 -18,5

Koyun 2016 14,7 -1,7 -145 -48
2017 -10 -2,1 40,7 68,2

2015 112,9 53,7 93,3 -35,6

Kegi 2016 18,8 -43,8 9 -25,6
2017 -38,3 98,4 26,2 48,1

(TUIK, 2018, Karakus ve ark., 2018)

Tiirkiye'de toplam kirmizi et Suudi Arabistan bir tiiketim

tiretimi 2016 yilinda 1 milyon 173 bin ton
seviyesinde iken bu rakam 2017 yili
sadece kesimhanelerde tiretilen kirmizi et
109 bin 80 ton olarak
gerceklesmistir.  (Anonim,  2018b).
Bununla birlikte tilkede 5 milyon ton olan
tiretim kapasitesinin neredeyse yarisinin
gerceklesmedigi bilinmektedir.
Yetistiricilerin ¢cogu hayvanciliga devam

miktan

etme konusunda kararsizlik igindedir.
Kiiresellesme 1ile beraber iireticilerin
rekabet edebilme giiclerinin de artmasi
gerekmektedir. Ureticilerin basarilari,
trtinlerini  tlke ici ve
pazarlarda  satabilme
baghdir.

uluslararasi
kabiliyetlerine

toplumu olarak ihtiyact olan {riinlerin
cogunu ithal etmektedir. Suudi Arabistan
gida tiikketiminin yaklagik %85’ini ithal
eden bir iilkedir. Un ve unlu mamuller bu
rakamin  ¢ogunlugunu  olustururken,
onemli  bir et ithalatcis1  iilke
pozisyonundadir. Mevcut kapasitesi ile
tavuk eti iiretiminde ihtiyacin ancak
yarisin1 karsilayabilen Suudi Arabistan
Brezilya, Hindistan, Avustralya ve
Fransa‘dan et ithal etmekte, hastalik riski
ve bazi helal et gibi standartlar nedeni ile
Danimarka, Fransa ve Hollanda’nin
haricinde Avrupa Birligi iilkelerinden et
ithal etmemektedir.
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Diinyada helal et sertifikali et
ithalatinda Suudi Arabistan 415 milyar
dolarlik pazarda ilk sirada yer almaktadir.
Islam Isbirligi Teskilati’n1 (IiT) olusturan
1,8 milyar niifuslu 57 {ilkenin helal gida
sertifikali iiriinleri tercih etmesi sonucu
pazar1 415 milyar dolar gibi bliyiik bir
rakama ulagtirmistir. Tiim diinyanin
ilgisini ¢eken bu pazardaki en biiyiik
sekiz et iireticisi lilke Miisliiman olmayan
tilkeler olup ilk siray1 5 milyar dolar1 asan
ihracatiyla Brezilya almaktadir. Bu
ilkeyi 2 milyar dolar1 asan et ihracatiyla
Avustralya ve Hindistan takip etmektedir.
Listede IiT iiyesi sadece iki iilke, Sudan
ve Tirkiye bulunmaktadir. Tiirkiye’nin
[IT iiyesi iilkelere et ihracat1 460 milyon
dolar  seviyesindedir. = Helal gida
sertifikali olarak tanimlanan et pazariin
en biiytik ithalatgilart ise Suudi Arabistan,
Malezya, Birlesik Arap Emirlikleri,
Endonezya ve Misir’dir (Anonim,
2019e).

Tiirkiye’den Suudi Arabistan’a
thracat onay1 bulunan 5 adet kirmizi et ve
et tirtinleri tireten, 15 adet de kanatli eti ve
triinleri iireten olmak tizere toplam 20
adet onayli isletme bulunmaktadir.
Kanatli ve kirmizi et triinlerini Kendi
tilkelerine ihra¢ etmek isteyen Suudi
yetkililer sertifikali isletmeleri incelemek
amaci ile 01-09 Agustos 2016 tarihleri
arasinda Suudi Arabistan Gida ve flag
Idaresi (SFDA) heyeti iilkemize gelerek
gelecege doniik ticari faaliyetler ig¢in
incelemede bulunmuslardir.

Tiirkiye’de mevcut gida
isletmelerinden siit isleme tesisi olarak
2.223, siit toplama merkezi olarak 6.141,
kirmiz1 et kesimhanesi 455, kanath eti
kesimhanesi 63, et pargalama ve isleme
tesisi 1.950, su iirtinleri 227, hayvansal

yan irlin (islenmis mesane, bagirsak ve
iskembe isleyen isletmeler) 132, yumurta
ve dUrlinleri 1.410 adet olmak {izere
toplamda 12.601 onay kapsaminda
isletme mevcuttur. Kayit kapsamindaki
isletmelerden ise iiretim yeri 74.695, satis
yeri 317.070, toplu tiikketim yeri 271.967
olarak toplamda 663.732 isletme ile
birlikte toplamda kayit ve onay
kapsaminda 676.333 adet lilkemizde gida
isletmesi ~ bulunmaktadir  (Anonim,
2019Db).

Gegtigimiz yillarda artan canli
hayvan ithalati Tiirkiye
depolardaki fazla et i¢in aralarinda Suudi
Arabistan’in da bulundugu 4 ayn iilke ile
5 milyon kiigiikbag, 1 milyon da
biiyiikbas olmak {izere toplam 6 milyon
adet canli hayvan ihra¢ etmek igin

sonucunda

goriigmeler yaparak teslimatlarin biiyiik
boliimii Kurban Bayrami doéneminde
olmak {izere anlasmaya varmislardir.
Suudiler hacilarin kestigi kurbanliklar
genel olarak Avustralya, Yeni Zelanda ve
Kafkas iilkelerinden temin ederken, bu
anlasgmanin sonucu olarak Onemli bir
alimi  Tiirkiye'den tedarik  etmistir
(Anonim, 2019f). Burada iiretmeden ithal
fazlasin thracata yonlendirmenin
tilkemizde planli bir hayvansal iiretimin
olmadig1 sonucunu dogurmakla beraber,
Suudi Arabistan’in kurbanlik hayvan ve
et ihtiyacinin karsilanmasinda
Tiirkiye’nin uygun sartlarinin olugmasi
durumunda ithalat i¢cin Gnemli bir
secenek olacagi gorilmektedir (Anonim,
2019d). Suudi Arabistan’in 2016 yilinda
ihracat 207,6 milyar ve ithalat 129,8
milyar olmak iizere, dis ticaret hacmi
337,4 milyar dolar olarak gerceklesmistir.
Bu iilkenin ithalatinda ilk siray1r 24,3
milyar dolar ile Cin Halk Cumbhuriyeti
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almaktadir. Tirkiye ise 3,8 milyar dolar
ile 12. sirada yer almaktadir. ihracatinda
ise 164,1 milyar dolar ile farkli {ilkeler
yer alirken, Tiirkiye 1,8 milyar dolar ile
10. sirada yer almaktadir (Anonim, 2017,
Anonim, 2019d).

Tiirkiye'nin 2017 y1l1 canli hayvan
ihracat;; 34,7 milyon dolar olarak
gerceklesmistir. Bu rakamin yaklasik
yiizde 61'ini tavuk, tavuk civcivi ve horoz
satig1 olusturmaktadir (Anonim, 2019j).

Tiirkiye nin 2013-2017
doneminde canli hayvan ihracati 2,6 kat
artarken, biiylikbas hayvan ihracatindan
elde edilen gelir 3,2 milyon dolar
gerceklesmistir. 2016 ve 2017 yillarinda
biiylikbag hayvan ihracatinin olmadigi
bildirilmistir (Anonim, 2019m).

2017 yilinda 34,7 milyon dolarlik
ithracatin 11,1 milyon dolarin1 damizlik
olmayan tavuk civcivi, 10 milyon dolarlik
kismint da damizlik olmayan tavuk ve
horoz ihracati1 ile ihracatin %61’lik
oranint olusturmustur. Canli hayvan
thracatinin % 66's1 ile Suriye Tiirkiye'nin
en fazla canli hayvan ihrac ettigi iilke
olmustur (23 milyon dolar). Canli hayvan
ticaretinde, Tiirkiye’de son 17 yilda
ithalat ve ihracat oranlarinda ters yonlii
gelismeler yasanmustir. Tirkiye 2001
yilinda 43.569 bas canli hayvan ihrag
ederken, ayn1 y1l 22.843 bas canli hayvan
ithalatt yapmis, 2017 yilinda ise ihrag
edilen canli hayvan sayist1 34.673'te
kalirken, ithalat rakamlar1 1.212.231
olmustur.  Tablo  3’deki  degerler
incelendiginde; en ¢ok canli hayvan ihrag
ettigi yillar i¢inde ilk siralar, 2001 yili
(43.569), 2015 yili (34.473) ve 2002
yilina (31.333) ait olurken, en ¢ok ithalati
ise 2011 yili (1.028.121), 2012 yih
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(852.074) ve 2017 yilinda (1.212.231)
gerceklesmistir (Anonim, 2019k).

Suudi Arabistan yillik 500 bin ton
civarinda kanatli et triinleri ithalati ile
diinyanin 6nde gelen tilkelerinden biridir.
Suudi Arabistan'in  2005'den bu yana
Tirkiye'den kanatli et iriinlerine karsi
ithalat yasagi bulunurken, yasagin
kalkmasiyla Tiirkiye yiiksek miktarda
triinii  ihrag etmeyi hedeflemektedir.
Tiirkiye’nin siit ve siit {liriinleri ihracati
oldukca diisiik diizeydedir. Thra¢ ettigi
Oonemli siit {irlinleri uzun Omiirlii peynir
ve tereyagindan olusmaktadir. Ayrica
Suudi Arabistanli firmalar Tiirkiye' den
yumurta ve siit Uriinleri ithal talebinde
bulunarak, iki ulke arasindaki ticareti
artirma yoniinde girisimlerde
bulunmaktadirlar. Ulkedeki su
kaynaklarmin korunmasi amact ile
tarimsal faaliyetlerin yasaklanmasi s6z
konusu oldugundan Tiirkiye'ye gegen yil
ilk basta Suudi Arabistan'dan olmak
tizere, Mersin'de 163 ve Konya'da 200
yatirimel Tiirkiye'de hayvancilik alaninda
yatirim  yapmaya gelmistir.  Suudi
Arabistan yillik 10 milyon kiiclikbag
hayvan ithal etmektedir. Bazi1 biiyiik
firmalar, Suudi Arabistan Devleti’nin
verdigi hibe ve diger desteklerden
yararlanarak Tiirkiye'de hayvan ciftlikleri
kurmak ve iilkelerinin yillik 10 milyona
ulasan kiiciikbag hayvan ihtiyacinin
onemli Tiirkiye'den
karsilamak i¢in girisimlerde bulunmaya
baslamistir (Anonim, 2019h, Anonim,
20199).

bolumuni
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Sekil 1. Tiirkiye canli hayvan ithalat ve ihracati (adet) (Tablo 1’in grafik olarak gosterimi)
Figure 1. Turkey livestock import and export (number) (A graphical representation of

Table 1)

Tablo 3. Tirkiye canli hayvan ithalat ve
ihracati (adet)

Table 3. Turkey livestock imports and
exports (number)

Yillar Ihracat Ithalat
2001 43.569 22.843
2002 31.333 15.932
2003 8.217 11.845
2004 7.311 9.782
2005 5.180 14.074
2006 8.515 15.546
2007 7.078 23.921
2008 12.922 41.448
2009 24.366 33.664
2010 7.322 333.080
2011 6.215 1.028.121
2012 8.142 852.074
2013 13.464 346.448
2014 26.720 139.891
2015 34.473 322.768
2016 27.914 63.822
2017 34.673 1.212.231

2016 yilt ve 2017’nin ilk dokuz
ayinda Tiirkiye diisiik miktarlarda da olsa
Birlesik Arap Emirlikleri, Umman,
Kuveyt, Suudi Arabistan, Tiirkmenistan,
Afganistan, Azerbaycan gibi iilkelere

biiytikbas ve kiigiikbas kirmizi et ihracati
gerceklestirmistir. Biiyiikbag hayvandan
elde edilen kirmizi et ihracatinda ¢ok
disiik konusu iken
Tiirkiye’de 2017 yiliin ilk {i¢ ceyreginde

seviyeler soz

toplam kirmizi et tiretimi 794 bin 418 ton
olarak tespit edilmistir. Bu rakam,
2016’nin ilk li¢ ceyregine gergeklesen
rakama gore %12 oraninda dismiistiir.
Beyaz ette ise 2016’da gerileyen ihracatin
tekrar y1l sonunda %20 oraninda artmasi
hedeflenmistir.

Kirmizt et drtinleri

thracat1  verileri degerlendirildiginde;
thracat yapilan ilkeler Glircistan,
Azerbaycan, KKTC, Irak, Senegal,

Nijerya, Katar, Tiirkmenistan, Tacikistan,
Kirgizistan, Kosova, Liberya, Suudi
Arabistan, Bahreyn, Japonya ve Hong
Kong gibi iilkeler olup, 2016 yil1 ve 2017
yilinin dokuz aymdaki ihrag miktar
toplami1 18 bin 33 ton, parasal degeri ise
26 milyon 444 bin 816 dolar olarak tespit
edilmistir (Anonim,20191).

Ulkemizin hayvan yetistiricileri,
ithalattan olumsuz ve geri doniislimsiiz
olarak etkilenmektedir. Bunu 6nlemek
icin acil Onlemler almmali ve
uygulanmalidir. Tedbirler i¢cin ¢ok gec
kalinmamalidir. Aksi takdirde, canli
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hayvan ve et ithalati ile Treticileri
hayvanlarm1  kasaplara  gondererek
faaliyetlerine son vermeye
baslayacaklardir. Ozellikle kiiciik aile
isletmeleri geleneksel olarak iiretime
devam ederken, yeni neslin meslek tercihi
farkli olmaktadir. Kirsal kalkinmadaki bu
olumsuz gelismeler gelecekte ekonomik
ve sosyal problemler meydana getirmesi
kaginilmaz  olacaktir. Hayvancilik
politikalarimiz olusturulurken bu
hususlara dikkat edilerek ¢alismalarin
yapilmasi onemlidir.

Coziim Onerileri ve Sonu¢

Son yillarda artan canli hayvan ve
et ithalatindan dolay1 ihracatimiz onceki
yil seviyelerini korumus, ihra¢ tlkeleri
ise degismemistir. Ancak Ozellikle
Ortadogu iilkeleri ve biiylik bir ihracat
potansiyeline sahip Suudi Arabistan ile
karsilikli projeler yapilarak yatirimlar ile
arzu edilen seviyede hayvan ihracatimizi
gelistirmemiz ~ miimkiindiir. ~ Ulkemiz
topraklarinin kiralama yolu ile Suudi
yetkililer tarafindan hayvanciliga yatirim
yapmalar1 i¢in uygun zemin hazirlanarak
iretim ve pazar konusunda ilerlemeler
kaydedilebilir. Canli hayvan temini,
kirmiz1 ve beyaz et, islenmis iirlinler, siit,
yumurta gibi {rlinlerin  Tiirkiye’de
mevcut tarim alanlarinda tiretilerek, bu
trlinlerin iglenmesi, ihracati i¢in gida
muhafazasi ve islenmesinde istenilen
standartlara uygun tesislerin sayisini
arttirmak, yeni isletmelerin kurulmasi ve
bunun sonucunda iki iilke arasinda
avantajli  ticari sonuglar kaginilmaz
olacaktir. Suudi Arabistan istedigi
standartlara uygun tirlinleri, ulagimi uzun
ve zor, ortak deger ve toplum Kkiiltiirtine
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sahip  olmayan iilkelerden temin
etmektedir. Oysa ge¢mis yillarda oldugu
gibi Tiirkiye Suudiler i¢in canlt hayvan ve
et tirlinlerinde 1yi bir ortak olabilecektir.

Sonug olarak;

v' Hayvan saymmizi artirmaya yonelik
projelerin acil olarak iki iilke yetkili
ve yatirimcilart ile karsilikli olarak
uygulamaya konulmasi,

v Ulkemiz topraklarinin satilmadan
ozellikle  tarim  i¢in  hazine
arazilerinin degerlendirilmesi
yoniinde Suudiler 1ile projelerin
hayata geg¢irilmesi,

v Tiirkiye’de istenilen 6zelliklere gore
iretimin saglanmasi ve {ilkelerine
gonderilmesinde Suudi - Tirkiye
hayvanciliginda ticari anlagmalarin
yapilmasi,

v' Biyoteknolojik ve ozellikle gida
muhafazasi icin diinyada
uygulamada olan ve tercih edilen
nanoteknolojik yontemler ile ilgili
yatirimlarin olmasi,

v'  Et lretimini arttirmak i¢in hayvan
basina karkas agirligini arttirmaya ek
olarak, = koyun  keci
arttirmaya odaklanilmasi,

sayi1sini

v' Hayvansal tretimi tesvik etmek i¢in
yeni  iretim  ve  pazarlama
organizasyonlarinin kurulmast,
hayvancilikta modern Orgilitlenme
modellerinin olugturulmasi,

v Ogzellikle sektordeki kiigiik ve orta
Olcekli isletmelerde ¢alisan tiim

personelin  sosyal  giivenliginin
saglanmasi, egitilmesi ve en 6nemlisi
destek ve tesviklerden

yararlanmalarinin saglanmasi,
v Uzun vadede istikrar siirdiirebilecek

olumsuz  piyasa  kosullarindaki
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dalgalanmalara karst hazir olacak
sekilde hayvancilik politikalarinin
yeniden yapilandirilmasi,
v' Hayvan ihracati ile ilgili iki tilke
arasinda ortak politikalarin
olusturulmasinda, ilgili tim
yetistiricilerin ve birimlerin aktif
olarak goriislerinin alinarak projelere

dahil edilmesi 6nemlidir.
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