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Community-based breeding program
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Optimization issues

Traditional data capture

Fixed time for sire usage

Selling of lamb/kid before selection age .

Lower selection intensity

Unknown sire

Single trait selection



Practical solutions

Digitize data capture and feedback

Selection in stage

Sire age structure

Uncertain sire

Multi-trait selection

Optimized male to female ratio

Animal 15 (2021) 100198
Received: 20 June 2020 | Revised: 24 May 2021 | Accepted: 19 July 2021

Livestock Science 256 (2022) 104819
DOL 10,111 1jbg. 12639

ORIGINAL ARTICLE [« WILEY

Contents lists available at ScienceDirect

Contents lists available at ScienceDirect

: Animal uvesrack
Bl \|'ﬂ\ [‘| R The international journal of animal biosciences P Livestock Science
Three easy fixes for sire use can enhance genetic progress in ELSEVIER journal homepage: wwwelseviercomocareliveci
community-based breeding programmes Converting multi-trait breeding objectives into operative selection )
indexes to ensure genetic gains in low-input sheep and goat breeding Optimizing breeding structures and related management in e
Joaquin P. Mueller' © | Tesfaye Getachew® © | Mourad Rekik®© | programmes community-based goat breeding programs in the Borana pastoral system
Barbara Rischkowsky?®@ | Zelalem Abate'® | Shenkute Goshme®® | Yeshiwas Wale® | ].P. Mueller ™, T. Getachew ”, M. Rekik °, B, Rischkowsky ", Z. Abate, B. Wondim , A. Haile" of Ethiopia
Aynalem Haile?

Tesfaye Getachew ™ *, Barbara Rischkowsky °, Mourad Rekik ", Joaquin Mueller*,
A N .

e e a1 B A s ee . @




Digital genetic database - DTREO R

Online https://dtreo.io/ Username: Password: abacusbio.
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Dtreo events — for data capture

124K lambing/kidding, 200K live weight, from 69
” CBBPs

m Also captures feed intake and performance

§ Data can be accessible for genetic evaluation

Analytic tab — Graphical and spreadsheet
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https://dtreo.io/

Selection in stages -
Two CBBPs in Menz (Molale and Sinamba) were considered : -
Two-stage selection at 3 months and 6 months : 5 | ETI
600 lamb produced annually and 200 left for final selection ‘04 SR
at six months and 60 required for breeding i = SO DTTMAT

01 02 03 04 05 06 07 08 09 10

ql (200 = 0.33) = proportion of lambs left for breeding at B
Stage 1 - after 400 WhiCh iS 1_q1 SOld FIGURE 1 Genetic selection differential on six-month weight (SMWT) in units of o, obtained in two selection stages with different

proportions of candidates selected in a first stage (¢,) on three-month weight (TMWT) of a reference sheep community-based breeding programme
described in the text. For example, farmers selling 80% of their lambs on high TMWT in a first stage (equivalent of leaving for final selection

d I 1 d - a proportion ¢, = 0.2) would impede genetic improvement on SMWT, whereas farmers retaining 20% of their heavier lambs can obtain 80% of
A m O n g q 1 S e CO n Se e Ct I O n a p p rove 60 ( q 2 0 * 3 ) maximum selection differential (indicated with the broken line) when selecting on high SMWT in a second stage
proportion for breeding at stage 2

Final proportion required for breeding isgl * q2=0.33 *

0.3=0.1 g 2
':;E 1.5
Actual selection pressure is 0.3 while the potential is s
60/600 et O. 1 ;]H(U“ 2 . phcml).l,wf‘mm EE 05 ~—&— Selecting on high TMWT in Molale
Different q1 were tested to identify designs which achieves  feriisri: - £ e Sconton ot i

T T T T T T T T T
01 02 03 04 05 06 07 08 09 10
Proportion selected on TMWT in a first stage

80% of genetic selection differential for males (Gs - Gp)



Sire age structure

0.40 -

Aim: to calculate optimum age structure

Annual response to selection R =(SM + SF)/(LM + LF)
was evaluated with different age structure

—l— =03, 5=0.8
i a=(). 1, 5=(.8
seeofllee 3=0.3, 5=1.0
sosdfeas g=(),1, 5=1.0

Response to selection
=
et
=

The above reference system (nM =60, n = 200, s = 0.8)

0.20

Larger number of selection candidates (n = 600) and L2 03 a4 s

. . . Sire age categories
hlgher SurV|V3| (S - 1'0)’ representlng breeds and FIGURE 4 Response o selection in units of % x op / year with
locations with higher reproduction rate and/or with et/ ot e st st ey
improved management.

TABLE 1 Optimum number of sires per age group () in programmes with different selection pressures on males and females calculated with

L] L] L]
. two methods: Method A equal n; per age group: Method B flexible »; per age group. Response to selection (R) in units of r, 6, /year. Assumptions:
[wo methods: Method A indicates an optimum J J

rtality (s = 1.0), average age of females 3.5 years (L; = 3.5), age at first progeny 1.5 years (afp = 1.5)

Selection pressure Method n "y ny ny R Ry /R,

structure by selecting 20 sires to remain for 3 years . o wmm

A 20 20 20 0 0.290

female selection (S, = 0) B 29 17 9 5 0.317 1.003

- . . . . . JE. | / 1 L

whereas Method B indicates an optimum by selecting e -omo= SR .
. . . Low male selection ny, /n = 60/200) and some A 20 20 20 0 0.357

2 9 t d t t h t 1 7 9 female selection (S, = 0.4) B 32 17 ] 3 0.383 1073
S I re S O S e rve O n e ye a r a n re a I n I n g e O p ’ High male selection (ny, /n = 60/600) and some A 30 30 0 0 0.446

female selection (S = 0.4) B 40 15 4 1 0.465 1.043

. f . I
a n d 5 S I re S O r 2 3 a n d 4 e a rs re S e Ct I Ve Note: ny: total sires, n: total selection candidates, Sg: female selection differential in r;; 6 4. R4: response to selection using Method A, R response to selection using
) ) M F 1404 Ry B

Method B.



Uncertain sire

TABLE 3 Least squares means of six months weight breeding values with their standard errors (SE) and accuracies using different sire
pedigree information of the Bilague Abergelle goat community-based breeding programme (goats bom 2013-2017)

* Aim: to study the benefit from coONSIdering  iuwene  roms  lomiin ot ke viote T ool
uncertain sires rather than unknown sires e e . et e e .
in BLUP analysis e o ot . vomn oo s

Note: Least squares means followed by different letters are significantly different (p <.05).

* Data base from the Abergelle goat CBBP
were used

* Four pedigree files with different sire

0.25 -~

information were prepared —=— Known ..--@- Uncertain
" y ) ) i — & — Usual — +— Unknown o

— “Known” pedigree file: one uncertain = %2 -
sire set as true sire R P i, S

— “Uncertain” pedigree file: up to three E3 . .
uncertain sires g R

— “Unknown” pedigree file: all sires set to — RAREEE —e— e

.-

unknown 0

2013 2014 2015 2016 2017

— “Usual” pedigree file: uncertain sires Year of birth
set to unknown




Selection index and mating ratio

* Different systems were considered

e Alternatives were evaluated

* Sires for meat sheep programs should be selected on own early live weight
and desirably also on their dam’s number of offspring born

T. Getuchew et

20000 A
2 ) B)

* In dual-purpose goat CBBPs, sires

o e should be selected on indexes
/ including at least own early live
weight and their dams average milk

production records

Total discounted profit ($) over 10 year investment period &

Total discounted profit ($) over 10 years investment period
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Fig. 1. Total discounted profit (US$) in the breeding program for different breeding schemes (A) and varied base population size (B). MY = lactation milk yield only
included in the index, SM+MY = a combination of SM and MY included in the index. For SM, My, SM-+MY traditional male to female ratio of 1:9 and kid survival of
60 percent considered. Imp mat R = improved mating ratio in which male to female ratio of 1:25 and SM and MY traits considered, and Imp _Surv = improved
survival rate in which 90 percent of pre weaning kid survival considered over Imp mat R.



Genetic improvement and climate

* Genetic improvements can lead to healthier, more
robust animals that are less susceptible to diseases
and environmental stresses — Climate smart

— Improved survival — less replacement and lower
emission

— Reduced time to market — reduce emission
associated with breeding and feed production

— Enhanced growth rates often correlate with
improved feed efficiency — fewer resources to
produce

* Multi-Trait Selection approaches that consider both .
productivity and GHG emissions




"Being “locally adapted” is not an excuse for poor performing.
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