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3 GENETIK VE ISLAH KOMiISYONU RAPORU
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Uretim Verimliligi Acisindan Hayvansal Protein
Kaynaklarinin Karsilastiriimasi

Yemdeki proteinin
tutulma orani (%)

Yemdeki enerjinin

2 1 14 2

tutulma orani (%) 3 0 7

Karkas verimi 68 46 52 41

FCR 1,1 2,2 3 4-10

10.0 kg yemden elde 61 21 17 4-10

edilen et orani

OECD-FAO (2016) Agricultural Outlook 2016-2025, Kontali Analyse \/
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Cevresel Etki Acisindan Hayvansal Protein
Kaynaklarinin Karsilastiriimasi

Karbon ayak izi (kg

CO, / kg yenebilen et 2,9 2,7 5,9 30,0
Uretimi)
Tath su tuketimi (litre /
kg yenebilen et 2000 4300 6000 15400
Uretimi)

"’

OECD-FAO (2016) Agricultural Outlook 2016-2025, Kontali Analyse
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AB YESIL MUTABAKAT eylem planinin temel

hedefleri ”
1. Dogaya Ait Kaynaklarin Ol¢ili Bir Sekilde

Kullaniimasi
2. lklim Krizine Neden Olan Salinimlarin Minimuma

Indirilmesi
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Islah = Secilimli Yetistiricilik )

FO nesli: Baslangig F1 nesli: baslangig islah F2 nesli: F1 neslinden segilen
islah hatt hattindan segilen anaglarin anaglarin yavrulari
yavrulari
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_ Uretim Verimini Etkileyen Kantitatif Ozellikler igin =
%, Islah

* BUyume Hizi

Cok sayida gen
tarafindan
belirlenen

* Hastalik Direnci

* Yem DeQerlendirme Orani

Stoktaki deQerleri
sUreklilik gosteren

* SoQuga veya Sicaga Tolerans
* Kas i¢i protein ve ya(d

depolanma orani, et rengi Birey degil stok

bazinda
degerlendirilmesi
gereken ozellikler

* Fileto Verimi
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~ Atlantik Salmonunda Uretim Verimini Etkileyen Ozelliklerin
%, Kalitilabilirlik Oranlarn (h?)

* Buyime hizi: 0,31-0,40 * Vibrio direnci: 0,12

* 3.5 kg a vlasma zamani her

Furunculosis direnci: 0,38-0,46
nesilde bir ay daha erken

Fileto yag orani: 0,12-0,30
* Erginlesme yasi: 0,16-0,48

Ik Greme yasi: 0,28

Kondisyon faktori: 0,33-0,42

Fileto rengi: 0,09-0,20

Fileto verimi: 0,16-0,44

Chavanne vd., 2008



=

\/ = Islahin Tarihgesi: Tavuk
Nt
80/ ‘] 19571 1978 2017
GN 1957 1978 2005 = r
_" ‘f’: \_ b
0 DAYS
28 DAYS | == gl 4 S ] B,
Ayni miktar yem ile 3 kat daha hizh
buyiume )
%85-90 Genetik faktorler
%10-
T— %10-15 Formula yem  /

Source : University of Alberta Meat Control |

-

S/ =

i



-/
[ ] [ ]
Islahin Tarihgesi: Tavuk
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* Canli agirhik
v (]
FIGURE 5 Canhi agirhk — FCR
Change in poultry LWG over time
* Yumurta verimi
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\/ TUBITAK: Yesil Mutabakat Kapsamindaki Oncelikli Ar-Ge

ve Yenilik Konulari =

esil ve Surdirilebilir Tarim: Tarladan Sofraya Surdirilebilir Tarim

* Tarimsal Uretimde tehlikeli pestisit, anti-mikrobiyallerin kullaniminin azaltilmasina, biyolojik ve
biyoteknik mucadele yontemlerinin gelistirilmesine yonelik vygulamalar

* Organik tarim Gretiminin gelistiriimesine yonelik uvygulamalar

* Tarimsal iretimde kimyasal gibre kullaniminin azaltiimasina katki saglayacak ¢ézimler

* Tarimsal Uretimde ve gida sektérinde atik ve artiklarin geri déniisiminin saglanmasina ve tekrar
deQerlendirilmesine yonelik yenilik¢ci uygulamalar

* Surdurulebilir tarim vygulamalarinin gelistirilmesi ve sera gazi salimlarinin azaltiimasi amaciyla
surdirilebilir arazi ydnetimi ve ¢éllesme/arazi tahribatiyla miscadele ¢alismalarinda karbon depolama
islevlerine yonelik yenilik¢i uygulamalar

* Sirdurilebilir arazi yonetimi icin tutulan karbon miktarinin tespit edilmesi ve karbon stoklarindaki
degisimlerin izlenmesine ydnelik uygulamalar

* Tarladan sofraya sirdirilebilir tarim tekniklerinin yayginlastirilmasina yonelik yenilik¢i uygulamalar

* Gida zincirinin her asamasinda (birincil Gretimden tiketime kadar) gida kayiplarini ve israfini azaltmak \/

amaciyla sirdirilebilir gida Uretim ve ambalaj teknolojilerinin ve uygulamalarinin gelistiriimesi

= = 4
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Avrupa Birligi Destekli Islah Projeleri 4

S n  FISHBE@ST

{ -
\

SEERl \OF B Ay The next level of aquaculture breeding

BREEDING FST—
l
Expert Genomics
Committee
— WP3 - W
\ Genomic tools / Production efficiency

P2
WP5 - WP4 H WP6
Producer perception Optimizing breeding programmes Economic assessment C

WP7 Delivery impact: training, communication, dissemination

Expert Veterinary
Committee

WP1
Disease resistance
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Avrupa Birligi Destekli Islah Projeleri ()

European | c O R D I S English m Search

Commission | EU research results

HOME RESULTS PACKS  RESEARCH'EU MAGAZINES  PODCASTS & NEWS  PROJECTS & RESULTS ABOUT US SEARCH O LOGIN

e  Genomic and nutritional innovations for genetically superior
gall farmed fish to improve efficiency in European aquaculture

NEW PRODUCTS AND TECHNOLOGIES

AqualMPACT boosts the efficiency of
European aquaculture with genomic and
nutritional enhancements

Producing more robust, healthy, nutritious and resource efficient fish to fulfill C
also consumers’ needs — AqualMPACT in short

competiveness of EU’s aquaculture of Atlantic salmon, rainbow trout, gilthead seabream and
European seabass, to ensure food and nutrition security and to satisfy consumer demands for high-

quality seafood with limited environmental impact.

AqualMPACT is a major effort to integrate the fields of fish breeding and nutrition to increase the /
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Avrupﬁ Birligi ve Baglantili Ulkelerdeki Islah Calismalar

..
Oke | Tur Islah program: sayis

™ Yunanistan Levrek, Cipura 8 .
Norveg Atlantik salmonu, Gokkusagi alabalig: 5 EIStHfB?P)ST
Ispanya Cipura, Gokkusagi alabaligi, Kalkan 4+2 J
Fransa Levrek, Cipura, GokkusaQi alabaligi, Kalkan 3+5
Polonya Gokkusagi alabaligi, Sazan 3
Danimarka ve Almanya Gokkusagi alabaligi 2
Turkiye Levrek, Cipura 1+1
Cekya ve Macaristan Sazan 1
Fillandiya ve ltalya Gokkusagi alabalig: 1
Izlanda ve Irlanda Atlantik salmonu 1
Ingiltere Atlantik salmonu, Gokkusagi alabalig: 1+1
Israil Cipura 1 J
Bulgaristan Sazan +1 Chavanne vd., 2016

i =q 7,
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Islah Yolu ile lyilestirilmesi Hedeflenen Ozellikler

Hastalik Fileto Erginlesme yasi
Direnci verimi ve yumurta
verimi

Cipura (1-7) 6 4 2 0 2 0 1
Levrek (1-8) 4 1 2 1 1 1
Kalkan (2-5) 2 0 1 0] 0] 0 0

G. alabalig: (3- 10 8 5 5 3 5 2

14)

A. salmonu (4-11) 7 6 6 2 2
Sazan 4 4 2 1 0

Timu 35 23 18 14 12 9 6 /

Chavanne vd., 2016
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_ Avrupa Birligi ve Baglantil Ulkelerde Islah Hatlarinin
Uretimde Kullanim Oranlari

| lewek | Gipua | Kalkan | G.alabalgi | A salmony _

Toplam yumurta ve

yavru Uretimi 525 606 20 2144 473
(milyon)

Uretimde 1slah hatt

kullanim orani (%) 34-43 31-44 100 44-52 93-95

Chavanne vd., 2016 J
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_ Uretim Tonaj ve Miktarlarina Gore Avrupa Birligi ve
Baglantili Ulkelerde Islah Hatlarinin Uretimde
Kullanilma Oranlari (Tahmini)

| lewek | Gipva | Kakan | | Asalmony

Pazari Domine Tirkiye Yunanistan iqunyq Tirkiye Norveg
Eden Ulke
Yavru miktan (%) 39 40 94 28 76
Uretim tonaiji (%) 48 50 61 22 83

Chavanne vd., 2016
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- Secilim Metodu

. Genetik
Aile ve belirteg

aile Igl bazli
segilim secilim

Birey
secilimi
(MAS)

Birden fazla

Tek bir ozellik . .
ozellik

Chavanne vd., 2016

"/ o4 | .



\ =4 N/

’

“ABD’de Ticari Gokkusadi Alabal@ Yetistiricili§inde Islah
o Calismalari

Public sector breeding programs utilize quantitative genetics to select for growth performance and
disease resistance in all-female populations. Chromosome set manipulation is used to provide all-female
triploids for net pen operations that require sterile fish; they are also valued for their superior growth
characteristics at larger sizes.

Publically funded research programs have released germplasm improved for growth and disease
resistance characteristics. Advanced genome tools and technologies are widely available and have
been implemented into the private sector. Proof of concept studies for genomic selection for
disease resistance in a research population have motivated initial implementation in a commercial

breeding population.

National Oceanic and
Atmospheric Administration /

U.S. Department of Commerceg

USDA /4
sl U.S.DEPARTMENT OF AGRICULTURE &
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ABD’de Su Urinleri YetistiriciliJinde Genomik Ve "/
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—  Genetik Arastirmalarinin Amaglari ve Mevcut Durumu

Phase |: Species-specific genomic resources Phase Il: Understanding systems and applications

Genetic QTL Genome SNP Causal MAS Genome ,Genome\ Trans-\ Industry
Maps Sequence arrays genes selection / Editing / genesis / Application

Catfish

Rainbow
trout

Atlantic
salmon

Tilapia

White
bass

Group I: Teleosts

Striped -’
bass

California
yelllowtail /
ol \./ | ABdeIrahman vd., 2017 /
or X




ABD: Ozel Sektdr Yatirimlar, &)
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HENDRIXT?GENETICS Video library = Contact Q English ~ O((O) v

About - Sustainable protein v Animalresearch v News &Events v Careersite v

Our trout breeding
philosophy

Our genetic brand, Troutlodge, is the world’s leading supplier of superior

trout genetics. We supply over 500 million premium trout eggs year-round to

trout farmers globally. Through our innovative breeding program, we deliver

high quality, pathogen-free certified products and support. Trout farming

becomes easy with Troutlodge. Through worl

contribute to the growth of the trout farming Stan da rd grOWth p rOfi Ies

producing quality trout eggs, effective soluti

environment. Troutlodge Standard Growth Profiles Troutlodge P)

Comparison of 2 feeding strategies under commercial conditions
Effect on FCR at 120% and 150% feeding rate

Updated trial every month

All 4 Troutlodge strains assessed
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Services 4 About «

Akvaforsk Genetics

Akvalorsk
Genetics

Interested in knowing more about our services?

Our external genetics services branded as Akvaforsk
Genetics

The line of services provided i5 described as a three-step-model

1. Broodstock Management:

A service to optimize the broodstock management.

2. Establishment of breeding program:

A service to support the establishment of \\é‘"-deilz}"‘ed selective breeding programs.

3. Support and development of breeding programs:

A service to support established selective breeding programs

Home
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Benchmark’ Benchmark®
Genetics Genetics

Atlantic salmon -
guidelines for
order and egg
delivery procedures

Sustainable breeding
for the future

Benchmark Genetics
Atlantic Salmon activities

Atlantic Salmon order and
egg delivery Technical

Brochure
S
Benchmark® - Be a
Genetics ene p
o ! R L | -' v
Genetics and D |
ova production of / * ‘
Atlantic salmon for e c
land-based farming & AINAL
3 . BREEDIN
: WITH GENC
l \" PRE 1]
. i

Shrimp Benchmark

Genetics
\-/

Benchmark Genetics Land-
based brochure 2021

R

Benchmark’
Genetics

Beerekraftig avisarbeid
for fremtiden

Benchmark Genetics
atlantisk laks

Benchmark’
Genetics

Benchmark Genetics RAS
products range
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5 GOkkU§C|gI Alqballgmdq Urehm Verimini Etkileyen

— Ozelliklerin Kalitilabilirlik Oranlari (h?)
e Buyime hizi: 0,35 (0,06-0,53) * Kg disi canli agirligina yumurta
* 004,3-22,0 verimi: 0,35
* Yumurtlama zamani: 0,47-0,86 * Yumurta gapi: 0,30-0,60

Kondisyon faktori: 0,45 (0,03-0,71) Fileto yag orani: 0,25 (0,03-0,47)

lIk Greme yasi: 0,12-0,35

Fileto verimi: 0,29-0,50

IHN, VHS, IPN, KiZILAGIZ VE
SOGUKSU hastaliklarina direng:
0,30-0,60

Fileto rengi: 0,06-0,27, 0,36-0,75

Fileto protein orani: 0,08 (0,03-0,19)

Chavanne vd., 2008 e | /
Na”
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Molecular Ecology Resources (2015) 15, 662-672 doi: 10.1111/1755-0998.12337

o’

The development and characterization of a 57K single
nucleotide polymorphism array for rainbow trout

Y. PALTL*G. GAO*5. LIU,* M. P. KENT,+ 5. LIEN, M. R. MILLER,} C. E. REXROAD III* and

T. MOENS§

*National Center for Cool and Cold Water Aquaculture, ARS-USDA, 11861 Leetown Road, Kearneysville, WV 25430, LISA,
tCentre of Integrative Genetics (CIGENE) and Department of Animal and Aquacultural Sciences, Norwegian University of Life
Sciences, P.O. Box 5003, N - 1432, ..315, Norway, {Department of Animal Science, University of California, Davis, CA 95616,
USA, §AquaGen, AS, P.O. Box 1240, Sluppen, N-7462 Trondheim, Norway

Abstract

In this study, we describe the development and characterization of the first high-density single nucleotide polymor-
phism (SNP) genotyping array for rainbow trout. The SNP array is publically available from a commercial vendor
(Affymetrix). The SNP genotyping quality was high, and validation rate was close to 90%. This is comparable to

o o
N’ =
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doi: 10.3389/fgene.2022.941340

Check for
updates

Development of a High-Density
665 K SNP Array for Rainbow Trout
Genome-Wide Genotyping

Maria Bernard'?, Audrey Dehaullon’, Guangtu Gao?, Katy Paul’, Henri Lagarde’,
Mathieu Charles ", Martin Prchal®, Jeanne Danon®, Lydia Jaffrelo®, Charles Poncet®,
Pierre Patrice®, Pierrick Haffray® Edwige Quillet’, Mathilde Dupont-Nivet’, Yniv Palti®,
Delphine Lallias’ and Florence Phocas'*

TINBAE, AgroFansTech, GABI, Universite Faris-5aclay, Jouy-en-Josas, France, ‘?INHAE SIGENAE, Jouy-en-Josas, France,

SUSDA, REE, ARS, NEA, NCCCWA, Kearneysville, WV, United States, *South Bohemian Research Center of Aquaculture and
Biodiversity of Hydrocenoses, Faculty of Fisheries and Protection of Waters, University of South Bohemia, Vodnany, Czechia,
SINRAE- UCA, Plateforme Gentyane, UMR GDEC, Clermont-Ferrand, France, SSYSAAE Campus de Beaulleu, Rennes, France

OPEN ACCESS Single nucleotide polymorphism (SNP) arrays, also named « SNP chips », enable very large

Edited by: ~ NUMbers of individuals to be genotyped at a targeted set of thousands of genome-wide

Nguyen Hong Nguyen,  jdentified markers. We used preexisting variant datasets from USDA, a French commercial
University of the S””Shmiiﬁ; line and 30X-coverage whole genome sequencing of INRAE isogenic lines to develop an
Affymetrix 665 K SNP array (HD chip) for rainbow trout. In total, we identified

Reviewed by:
S \



Mortality rate (%)

25 Rainbow QTL-innOva® FLAVO
1
a0 [ ]
20 - 80
70
15 g 60
-'_g 50
10 é 40
30
5 20
0 | l 0 | | | | )
qaq qQ QaQ qqqq Qqqg QQaq QQQq QQQQ
Genotype for IPN resistance Genotype for flavobacteriosis resistance
P
u u i\\ V \
~— Y \

O
Gokkusagi Alabaligi Islah Hatlar:

IPN ve Soguk Su Hastaliklarina Direngli

(L
)



\/J Sonug

'

— * Uretim maliyetlerini disirmek,
* Uluslararasi pazarda rekabet gicumiizi korumak,

* Nitelikli yumurta ve yavru temininde disa bagimh kalmamak igin
biran once 1slah calismalarina baslamaliyiz!
* TUm Ureticiler anag islahinin Uretimin bir parcasi olduQunun farkina varmal,
* Buyuk ureticiler i1slah icin bitce, alan ve zaman ayirmali,

 Kicuk Ureticiler kayit tutmayi, stoklarinin performansini deQerlendirerek ustin

performansa sahip birey segilimi yolu ile 1slaha baslamali, -

* Anag i1slahi konusunda Ureticilerimize hem maddi hem de teknik anlamda kamusal &

destek saglanmal..

AR ) W



\/KISG Vadede Yapilmasi Gerekli Calismalar (0-2 Yil) -

S

* Islah programini birokratik, mali ve teknik acilardan yiritecek Tarim ve
Orman Bakanli§i (BSGM ve TAGEM), SUYMERBIR, dier iretici birlikleri
ve 1slah konusunda uzman desteQi saglayabilecek Universite
temsilcilerinden olusan bir ‘GOKKUSAGI ALABALIGI ULUSAL ISLAH
KONSORSIYUMU’ olusturulmasi,

* Swot Analizi: Islah programinda uvygulanacak yontemlerin, sirecin,
durumun veya kisilerin ve kurumlarin gi¢li ve zayif yonlerinin

belirlenmesi, i¢ ve dis cevreden kaynaklanan firsatlarin ve tehditlerin

saptamasi, oA

N L.,



\/KISCI Vadede Yapilmasi Gerekli Calismalar (0-2 Yil)

" Islah yapmak icin gonilly isletmelerin tespit edilmesi, Ureticilere islah ¢alismasi
hedeflerinin ve ¢alismaya katilma kosullarinin (hastaliktan ari alabalik
kulugkahanelerinde damizlik alabalik destegi tebligindeki kosullari veya

benzer kosullari saglamalari gerektigi vb) ve calismada kalma kosullarinin

aciklanmasi,

* Tarim ve Orman Bakanhgi'na Gf)KKU$AGI ALABALIGI ULUSAL ISLAH
PROGRAMI’'nin amag ve hedeflerinin isletme bazinda maliyetinin iletilmesi,
programin yuritilmesi ve suspansiyonu icin birokratik ve mali destek talep™
edilmesi, ./

T N (W



\\“,/Oria Vadede Yapilmasi Gerekli Calismalar (1-10 Yil)

S

* Islah programi icin ek finansal kaynaklar olusturulmasi (Ar-Ge proje
destedi olanaklarinin arastiriimasi), TUBiTAK, kalkinma ajanslari,
TAGEM’den proje deste@ine basvurulmasi

* Islah programina dahil edilmesi disunilen isletme stoklarinin yaygin viral
hastaliklardan (VHS, IHN ve iPN) ari oldugQunun tespiti, yaygin bakteriyel
hastaliklara (soQuk su, kok, kizil aQiz vb.) karsi direncinin tespiti,

* Genom dizi analizi ve genom boyu iliskilendirme ¢alismalari ile
seleksiyonda kullanilacak DNA gostergelerinin belirlenmesi, gerekli
oldugu durumlarda genetik gesitliliginin ve Gretim performanslarinin
belirlemesi vb.

R e,



__Orta Vadede Yapilmasi Gerekli Calismalar (1-10 Yil) >

'

_ * Islah programina katilan isletme sahiplerine ve teknik personele islah
metotlari, kurucu damizlik stok olusturulmasi, damizlik ve yavrularin
markalanmasi, Uretim performanslarinin deQerlendirilmesi, kayit altina
alinmasi, izolasyon, sanitasyon vb. konularda kapsamli eQitim verilmesi,

* Islah programi yiritecek ozel kulugkahanelerde ¢calisma hedeflerine
uygun tadilatinin yapilmasi veya yeni kulugkahanelerin insa edilmesi,



___Orta Vadede Yapilmasi Gerekli Calismalar (1-10 Yil) 2

e

¢ Islah programinin baslatilmasi: islah igin kurucu damizhk stoklar olusturulmasi,
programa katilan isletmelere nakli ve adaptasyonun saglanmasi, damizlik adaylarinin
bireysel olarak markalanmasi, genetik olarak iyilestirilecek karakterlerde zit
performans gosteren bireylerin secimi ve caprazlanmasi, bu bireylerden yiksek kaliteli
genom dizileri elde edilmesi, bu dizilerin karsilastiriimasi suretiyle DNA belirtegleri
olusturulmasi ve bu belirteglerin iyilestirilmesi arzu edilen karakterler ile
iliskilendirilmesi, karakterler ile baglantili oldugu belirlenen DNA belirteglerini tasiyan
bireylerin damizlik olarak se¢imi ve ilk 1slah neslinin (F1) olusturulmasi, F1 neslinin
markalanmasi ve Uretim performansinin bireysel takibi, Gretim verimini etkileyen
karakterlerin sonraki nesillere aktarim oraninin belirlenmesi, uygun olmayan bireylerin
stoktan uzaklastiriimasi, islah kriterlerine gore farkli gruplarin belirlenmesi, her grup
icin geri donmeye imkan verecek yedek stoklarin olusturulmasi ve farkl
kulugkahanelerde bu stoklarin yedeklenmesi, ¢alismada elde edilen performans o
verilerinin ulusal islah programlari gékkusagi alabaligr veri tabanina aktariimast.



~Uzun Vadede Yapilmasi Gerekli Calismalar (3-15 Yil) —

S

* Uretim performansi genetik olarak iyilestirilmis, Ulkemiz Uretim

kosullarina uygun ulusal gdkkusaQi alabalgi islah hatlarinin olusmasi,

* Olusan islah hatlarinin milkiyetinin korunmasi Gzerine ¢alismalarin

baslamasi (gen editing, hibrizasyon),

. O|u§qn islah hatlarinin tescil edilmesi.



lyi Haber ?

* Tarim ve Orman Bakanh@i, TAGEM destegi ile Karadeniz
alasi’nda genomik seleksiyon yoluyla biyime hizini

artirma amagh bir 1slah ¢calismasi baslatilmistir.

* Gokkusagi alabaligi’nda da 1slah ¢alismalarini baslatmak

icin projeler hazirlanmishr.



Dinlediginiz icin tesekkiir ederim...



