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Ultrasoniese skandering is nuwerwetse 
tegnologie wat help om bestuursrisiko’s 
te identifiseer op plekke waar die boer nie 
kan sien nie. En wanneer jy ’n risiko kan 
bepaal, kan jy dit bestuur.

Dr Neels Cilliers, ’n veearts by die 
Frankfort Dierekliniek, skandeer maandeliks 
duisende skape in sy distrik. Hy verduidelik 
dat ultrasoniese skandering ’n inwendige 
ondersoek van ’n dier is. Dit word met 
behulp van ’n sonarmasjien gedoen. Dié 
masjien kan “kyk” waar ’n mens nie kan sien 
of nie die volledige prentjie kan voel nie. 

“Die masjien stuur ultrasoniese klank-
golwe uit, wat teen materie van verskil-
lende digthede weerkaats en dan teen die 
masjien se kop terugbons. Die rekenaar 
vorm dan ’n prentjie van die verskillende 
digthede en wys dit op ’n skerm.”

Hoewel stoettelers van hierdie tipe 
skandering gebruik maak, skat Neels dat 
ongeveer 95% van sy sonar-kliënte kom-
mersiële boere is. “Een van die grootste 
voordele van ultrasoniese skandering vir 
kommersiële boere is dat dit aan ’n boer 
die geleentheid bied om sy kuddebestuur 

só aan te pas dat hy teen speentyd meer 
en swaarder lammers sal hê om te bemark. 
Die mate waarin hy beter doen, sal afhang 
van hoe goed hy sy bestuursmetodes aan-
pas.”

Laparoskopiese KI
Ansie du Buisson, ’n kleinveereproduksie-
adviseur by Ramsem, verduidelik dat 
laparoskopiese kunsmatige inseminasie 
(KI) ’n spesialis-tegniek is wat deur goed 
opgeleide veeartse uitgevoer moet word.

In die geval van die skaapooi, kan die 
serviks as gevolg van dwarsvoue daarin nie 
met 'n pipet gepenetreer word nie. Dit lei 
daartoe dat daar nie voldoende spermselle 
deur die serviks tot by die eierstokke kan 
beweeg nie, met gevolglike swak beset-
ting met bevrore ramsemen. Deur gebruik 
te maak van laparoskopie, word ramsemen 
in beide baarmoederhorings geplaas op 
‘n spesifieke tydstip na sinkronisasie. Ooie 
kan laparoskopies met vars of bevrore se-
men geïnsemineer word. Dit is 'n uitsteken-
de metode om goeie resultate met bevrore 
semen te verkry.  

“Veral in die skaapooi kan die serviks nie 
deur die normale kunsmatige inseminasie-
pipet gepenetreer word nie as gevolg van 
die kruisplooie aan die binnekant van die 
serviks. Die gevolg is dat ’n beduidende 
hoeveelheid sperm nie deur die serviks 
kan beweeg nie. Dit het weer ’n negatiewe 
uitwerking op verwekking en vrugbaarheid. 
Beter resultate kan egter met bokke verkry 
word, omdat die serviks dieper gepenetreer 
kan word.

“Laparoskopiese KI kan egter as ’n meer 
doeltreffende alternatief ingespan word, 
omdat dié tegniek gebruik word om se-
men direk op die baarmoeder se horings 
te deponeer. Dit is ’n noodsaaklike tegniek 
wanneer ooie met bevrore semen geïnse-
mineer word.” 

Laparoskopiese KI word verder ook 
gebruik in super-ovulerende ooie tydens 
embrioprogramme. 

Ansie sê skaap- én bokboere kan lapa-
roskopiese KI inspan om hul teelprogram-
me te verbeter. Tot 100 ooie kan daagliks 
per ram met vars semen laparoskopies ge-
insemineer word. 'n Ervare operateur kan 
tot 300 ooie per dag met bevrore semen 
insemineer. Dit is moontlik omdat slegs 20 
miljoen lewendige sperms nodig is in die 
geval van laparoskopiese KI, terwyl 120 
miljoen nodig is vir servikale KI. Ramme 
kan op ’n baie jong ouderdom reeds daar-
voor ingespan word.

Die voordele van bevrore semen is 
dat meer ooie van 'n enkele ram deur KI 
of laparoskopie geïnsemineer kan word. 
Verskeie mede-eienaars van een ram kan 
die ram ten volle gebruik. Bevrore semen 
is die beste versekering vir 'n ram — die 
bewaring van teelmateriaal. Nadat 'n ram 
verkoop of dood is, kan sy semen nog ge-
bruik word. Bevrore semen beteken vin-
niger genetiese vordering. Semen van 
beproefde ramme met prestasiegetoetste 

Reproduksietegnologie vir kleinvee
Deur Susan Botes

In ’n mededingende bemarkingsomgewing, waar elke sent tel, moet telers deesdae noodwendig elke 
stukkie hulp wat hulle kan kry, inspan. Hier is tegnologie die teler se beste vriend, mits dit oordeelkundig 

en korrek ingespan word. Reproduksietegnologie is ’n helpende hand wat ’n kleinveeteler en 
kommersiële boer nie net kan help om sy volgende lammeroes te verbeter nie, maar sommer ook om sy 

of haar hele kudde oor die lang termyn te verbeter.

Vooruitgang in reproduksietegnologie beteken ook 
vooruitgang in die kudde.

Met bevrore semen kan meer ooie deur die semen 
van ’n enkele ram gedek word.
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nageslag kan deur die hele land versprei 
word, sodat verskeie telers voordeel kan 
kry uit 'n nasionale program.

Ansie sê nog ’n voordeel van dié tegno-
logie is dat bestuursprogramme vroegty-
dig beplan en deeglik uitgevoer kan word.

Uitgawes teenoor opbrengste
Talle veeboere sal vinnig sê ’n veearts 
is nie ’n goedkoop oefening nie en die 
gebruik van tegnologie, soos ultrasoniese 
skandering, is dus ’n onnodige uitgawe. 
Maar is dit altyd sinvol om die sente om 
te draai as die rande (en lammers) dan 
ligter gaan wees? Kom ons kyk hoe klop 
die somme.

Wanneer ’n veearts ’n skaaptrop skan-
deer, is sy diensfooi per uur of dier en reis-

koste ter sprake, wat beteken dat afstand 
elke boer se somme anders sal laat lyk. 

Kom ons gebruik ’n hipotetiese voor-
beeld. Neels sê as hy 100 ooie skandeer 
by ’n boer wat 10 tot 20km buite die dorp 
woon, behoort die koste tussen R800 en 
R1 000 te wees. Gestel die skandering dui 
daarop dat 68 van die 100 ooie elk net een 
lam het en 20 het tweelinge. Die ander 12 
ooie is droog. 

“Op 35 tot 40 dae nadat die ramme uit 
is, het die boer reeds hierdie inligting. As 
hy tot die lamseisoen moes wag voordat 
hy sy droë ooie kon bemark, moes 12 ooie 
vir 100 dae kos kry sonder om iets terug 
te gee. Net deur die bemarking van die 12 
ooie beter te beplan, kan die veearts se kos-
tes reeds verhaal word,” sê Neels. 

Hy grond dié stelling op die 
veronderstelling dat die weiding van die 12 
ooie R300 sou kos en dat hulle saam met die 
res van die trop byvoeding sou kry. Ongeveer 
ses sakke lek, wat min of meer vir die ooie 
gevoer sou word, kos ongeveer R900. 

Goeie bestuur = beter kondisie
’n Boer se opbrengs kan verder verhoog 
word deur byvoorbeeld die tweeling-ooie 
van die eenlinge te skei, omdat só ’n skuif die 
tweelinglammers se speenpersentasie sal 
verhoog. Gestel die lampersentasie verhoog 
net van 60 tot 70%, dan beteken dit reeds 
dat die boer vier speenlammers ekstra het. 

“Deur die tweeling-ooie beter te voer en 
byvoorbeeld in hokkies te laat lam, kan die 
speenpersentasie maklik tot 85 verhoog 
word, wat nog ses ekstra speenlammers 
kan beteken. Al die lammers van ooie wat 
beter kos gekry het, gaan ook swaarder 
weeg by speen.”

Nog ’n voordeel van goeie bestuur, wat 
geskoei is op die skandering, is dat die 
ooie in ’n beter kondisie sal wees as hulle 
weer by die ramme kom en die volgende 
konsepsiesyfer gaan gevolglik ook beter 
wees.

“Die boere wat hierdie tegnologie 
inspan, het reeds die somme gemaak en 
weet reeds dat hulle finansieel baie wen 
as hulle dit reg bestuur,” sê Neels. 

Buiten dat skandering ’n plaas se 
winsmarge kan verhoog, kan dit ook ’n 
boer se tyd vermeerder omdat die bestuur 
van die skaapkudde vergemaklik word. Dit 
neem nie baie lank om ’n trop te skandeer 
nie. Onder normale toestande kan ’n 
veearts enigiets van 120 tot 240 ooie per 
uur skandeer. 

Die tempo waarteen hy skandeer, 
hang natuurlik van ’n paar faktore af. Dit 
sluit die grootte en gewig van die ooie, 
die hanteerders se spoed en oefening in 
skaaphantering, die spoed en oefening 
van die skandeerder en die stadium van 
dragtigheid van die ooie in.

Vir meer inligting, kontak dr Neels Cilliers 
by veearts@telkomsa.net of 

Ansie du Buisson by 051 412 6327.

Dr Fanie Steyn van Ramsem tydens 'n demonstrasie by Nampo. Laparoskopiese kunsmatige inseminasie is 
’n spesialis-tegniek wat deur goed opgeleide veeartse uitgevoer moet word.

Sonarmasjiene stuur ultrasoniese klankgolwe uit. Die rekenaar vorm ’n prentjie van verskillende digthede 
en wys dit op ’n skerm.

SB
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There is always room for improve-
ment in any production system 
and the small stock industry is 
no exception. It is therefore im-

portant for all breeders to be aware of 
the current level of performance in their 
herd to be able to set goals and monitor 
any changes. Performance recording and 
analyses thereof are excellent selection 
and management aids to increase profita-
bility of farming through the identification 
of more efficient, high-producing animals.  

Recordings of births and pedigrees, as 
well as meaningful performance record-
ings, are essential to estimate genetic 
potential and select genetically superior 
animals for continuous improvement. In-
formation collected through performance 
testing is stored on a central database 
and used for analyses, both to summarise 
measurements and estimate genetic merit. 
This data can be used to monitor produc-
tion systems and accomplish breeding ob-
jectives.

It is never too late to start, but when you 
do, make it a priority instead of simply an 
option. Incorporating recordings into your 
herd requires planning and dedication, but 
the benefits are invaluable. The first step 
to take is the identification of individual 
animals. An animal’s identity should never 
be changed. There is a standard method of 
identification, which is as follows:

The final product of analyses of recordings 
is breeding (or genetic) values. There 
are three major sources of information 
required for breeding value estimation, 
which are measurements of the animal 
itself, measurements of the animal’s 
relatives and accurate pedigree records. 

Contemporary groups
Furthermore, the compilation of contem-
porary groups is important. A contemporary 
group is a group of animals that has been 
exposed to the same environmental factors. 
An animal’s performance is affected both 
by the environment and its genetic com-
position. If animals are compared within a 
group of animals that have been exposed 
to the same environmental effects, the as-
sumption can be made that the variation is 
due to genetics. The estimation of breeding 
values is based on this concept. 

Environmental effects include effects such 
as season and nutrition, as well as biologi-
cal “effects”/factors such as: 
• Age at time of measurement: This ef-

fect usually disappears at more or less 
one year.

• Sex/gender: Female animals usu-
ally grow at a slower rate than male 
animals, have different body composi-
tions and reach lower target weights.

• Birth status: Twins/triplets usually 
weigh less than single lambs.

• Age of dam: Offspring of young ewes 
usually perform worse than those of 
older ewes.

Groups should consist of as many animals 
as possible, the basic guideline being at 
least five animals of the same sex and 

birth status. Furthermore, animals within 
a group must be offspring of at least two 
different sires. Manage herds in such a way 
to help meet these criteria.

There are different stages of recording, 
namely:

Birth notifications: Fertility is one of 
the most important aspects in livestock 
production. Data of lambing received 
from breeders is used to evaluate fertility 
traits, including ease of lambing. Birth/
lamb information must be recorded as 
well as ease of lambing, stillbirths and 
abortions. Animals that lambed during 
the same season and received the same 
quality and type of feed, must be compared 
within the same contemporary group. Birth 
notifications must be submitted within 30 
days after birth, but birth weight must be 
taken within seven days after birth. Stud 
breeders send notifications in to SA Stud 
Book, while commercial breeders make 
use of the 602 facility on Logix. 

Pre-weaning weights (between 25 to 
79 days of age): Pre-weaning weights of 
lambs are needed to calculate growth 
rate and are important for the evaluation 
of mothering ability (including milk 
production) and efficiency of ewes.
Weaning weight (between 80 to 149 
days of age): Weaning weight is also 
needed to calculate the growth rate of 
lambs, mothering ability and efficiency of 
ewes. Weaning weight of lambs is largely 
influenced by the milk production of 
their dams. It is therefore important to 
determine this effect in order to estimate 
the true genetic growth potential of the 
animal itself. Weights of male and female 
lambs must be sent together. The date 
of weighing, and the growth and raising 
status of lambs must also be recorded. 
The weights of all the ewes’ lambs are 
added together to calculate a total weight 
weaned per ewe per production year. This 
measurement takes the quality of her 
lambs into account.

Post-wean weight (between 150 to 
364 days) and mature weight (365 days 
or more): These weights are required to 

Performance recording 
in small stock

By Yvette Steyn and Siebert Vermeulen

Reg. stud number   +   Birth year   +   Sequence number    =  ID
     5571  +       12          +         0123             = 5571120123
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calculate and evaluate post-wean growth 
and adaptability of young animals. Options 
for growth tests are central ram growth 
tests or on-farm ram growth tests. However, 
these tests are not compulsory. 

Central ram growth tests (optional): 
Animals are fed individually at central ram 
stations to determine feed conversion ratio 
(feed efficiency). Feed conversion ratio 
(FCR) is a trait that indicates the kilogram 
feed the animal consumed to gain 1kg body 
weight. The weights of the animals are 
therefore required to calculate growth.  

On-farm ram growth tests (optional): 
The post-wean growth rate is calculated 
using weights of animals which were in a 
controlled environment on the farm of a 
member or a private institution.

Test procedures: A breeder must be a 
paid member of the relevant breed society 
as well as SA Stud Book to be able to 
participate in growth tests. The animal’s 
age and weight must be between set limits 
in order to compare animals fairly. 

Age at start of test
• Between four to six months (120 to 

180 days) for extensive tests.
• Between three to five months (90 to 

150 days) for intensive tests.

Age difference: Not more than two 
months (60 days).

Weight difference at start of test: Not 
more than 15kg. Minimum and maximum 
weights differ among breeds (for ram 
projects), for example Dorpers 35 to 48kg, 
Merino 35 to 50kg and Meatmaster 30 to 
45kg.

Length of adaptation period: Minimum 
of 14 days and maximum of 28 days. An 
adaptation period is important to allow 
animals to become familiar with the 
environment and procedures and to adapt 
the micro-organisms in the rumen to the 
feed. It also gives the animals time to 
recover from any stress they experienced 
during transportation.

Test length:
• Minimum of 150 days for veld ram 

projects.
• It can be as short as 42 days for single 

breeder ram growth tests with high 
nutritional levels.

• Between three to five months (90 to 
150 days) for intensive tests.

Group size: As big as possible, with a 
minimum of 20 rams and preferably more 
than 80 if an auction will be held after the 
evaluation.

Rams must be weighed on a regular 
basis (monthly in ram projects and every 
two weeks in single breeder tests). Initial, 
final and at least three additional interim 
weights are required in veld ram tests.

Tests must be carried out in collaboration 
with SA Stud Book officials for official 
performance data to be released. At least 
one manager must be present during 
weighing of animals if a SA Stud Book 
official is not available. A SA Stud Book 
advisor must be present at single breeder 
tests.

Animals that are injured or become sick 
during the project must be removed from 
the group.

Weight gain: The average of the group 
must be a minimum of 8kg for the test 
period, or 50g growth per day to receive 
official recognition. Additional supplements 
may be provided in dry years for veld ram 
projects in order to achieve the minimum 
requirements. Ten kilogram or more will be 
better.

Test procedures, feed and management 
must be planned thoroughly to ensure 
maximum growth on veld condition.

A complete list of all animals with 
correct identification, birth dates, weights 
and, if required, project numbers must be 
submitted to SA Stud Book.

Other traits that can also be recorded in 
post-wean evaluations are:
• Body measurements (scrotal circum-

ference).
• Real Time Ultrasound (RTU) measure-

ments for the evaluation of eye muscle 
area and meat yield.

 
Single herd test data will be uploaded by 
an advisor for processing. Data of veld ram 
projects must be submitted in a specific 
format to SA Stud Book (smallstock@

studbook.co.za). The cost involved in the 
tests and data processing must be paid to 
SA Stud Book.

Wool test procedures: Wean data of 
relevant animals must be submitted to SA 
Stud Book before the adaptation period. 
Rams and ewes are tested and evaluated 
separately and data must also be submitted 
separately. 

Adaptation period: The lambs that fall 
within the weight limits must be shorn as 
soon as possible after arrival. An adaptation 
period of 28 days follows during which all 
the rams will be exposed to the same feed 
and environment. 

Wool test period: Minimum 180 days 
starting from the day the lambs are shorn. 
Rams must be in only one management 
group and remain in the same herd at all 
times.

Test group size: Minimum of 20 animals.
Wool sample: A mid-rib sample of at 

least 30g must be taken. All samples must 
be taken at the correct mid-rib position.

Body weights: Initial and final body 
weights over at least 150 days are required. 
Body weights must be taken after a 12-hour 
fast (no feed or water). 

Fleece weight: Weigh all wool at the 
end of a wool growth period of at least 180 
days and round off to the nearest 0,1kg. 
Accurate weights are essential. Ensure that 
the dispatching and sample information are 
complete and sent with the wool sample.

Participation in reproduction and 
weaning phases is compulsory. The data 
that must be recorded in these phases 
include lambing data (lamb number, birth 
date, sex, lambing status and ease of 
lambing, etc.) and weaning weights of all 
lambs. Participation in post-wean phases 
is compulsory for certain breeds. Breeders 
of other breeds choose at which age their 
herds will participate post-wean and which 
measurements to submit, e.g. post-wean 
weight, mature weight or both. 

"There is always room for 
improvement in any production 

system and the small stock 
industry is no exception."

SB
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Over the past decade genomics 
have revolutionised the field 
of animal breeding. Genomic 
selection implies the inclu-
sion of genomic information 

into genetic analyses, which results in the 
accurate estimation of genomic breeding 
values for traits of economic importance. 
This holds specific potential for traits that 
are difficult or expensive to measure, to se-
lect individuals early in life and ultimately 
to increase the rate of genetic progress. 

Genomic selection has been widely ap-
plied in developed countries in the dairy 
and beef cattle industries and is now in-
cluded as part of routing genetic analyses 
for these breeds. Development of technol-
ogy was slower for small stock, with the 
OvineSNP50 BeadChip only becoming 
available in 2009. Since then genomic se-
lection on sheep has been applied in many 
European countries as well as in Australia. 

To enhance genetic improvement of our 
national flocks and empower South Afri-
can sheep farmers to stay competitive in 
the international arena, implementation of 
genomic selection must be considered. To 
this end, representatives from all institu-
tions involved in small stock research and 
development in South Africa met to discuss 

the way forward regarding genomic selec-
tion in sheep breeds. It was decided that 
immediate steps should be taken for the fu-
ture implementation of genomic selection 
in the South African sheep industry. 

Breed selection and prerequisites
Although it is envisaged that all sheep 
breeds in South Africa should benefit from 
genomic selection (GS), the size of the 
breed (numbers of animals) and phenotypic 
data available influence the accuracy with 
which it can be implemented. 

The Merino sheep breed is the largest 
sheep breed in terms of numbers in South 
Africa, and also has the most comprehen-
sive performance data set available. It was 
therefore decided to use the Merino sheep 
breed as a trial for developing suitable 
methodologies. The other breeds could be 
included when implementing a full-scale 
genomic selection programme. 

There are various prerequisites that 
need to be addressed before the actual ap-
plication of genomic selection in a specific 
breed can commence. These are listed be-
low.

Set up a reference population
The first step towards GS is to set up a 

breed-specific reference population of as 
many animals as possible, for which ac-
curate and reliable breeding values as 
well as biological samples are available. 
In dairy cattle, bulls usually make up the 
reference population. However, the biggest 
impact of genomic selection in sheep is 
expected to be on reproductive traits, and 
there are a limited number (not more than 
1 000) of rams available with accurate 
breeding values for reproduction. There-
fore the Merino reference population will 
also include ewes.

A reference population consisting of 
various research and industry flocks has 
been established for the Merino breed. 
Some of the research flocks are already 
part of the Grootfontein Biobank, and 
blood samples are available for many of 
the ewes. 

The following Merino research flocks 
(number of ewes with blood samples indi-
cated in brackets) are included in the ref-
erence population:
• Cradock fine wool Merino stud (600 

ewes).
• Grootfontein Merino stud (450 ewes). 
• Elsenburg Merino reproduction lines 

(250 ewes).

Towards genomic selection in 
the SA sheep industry

By MA Snyman and C Visser
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• Tygerhoek Merino clean fleece selec-
tion line (200 ewes).

• Tygerhoek Merino fine wool line (200 
ewes).

Four Merino studs with good links to the 
industry and complete phenotypic records 
were identified from the national Merino 
database to become part of the reference 
population as well. The stud sizes vary, but 
comprise a total of 2 550 ewes. 

Blood samples from most of the ani-
mals in these studs have already been col-
lected during January and February 2014, 
and are being stored in the biobanks at 
Grootfontein Agricultural Development 
Institute (Grootfontein) and Elsenburg Di-
rectorate Animal Sciences (Elsenburg). All 
possible phenotypic data are being col-
lected on these flocks. From this point for-
ward, blood samples will be taken annu-
ally from all new lambs born in the flocks. 

To improve the relationship of the ref-
erence population with current industry 
animals, high-impact or prominent sires 
were identified from the existing Merino 
database. Blood samples of these sires 
were also collected. 

Estimate breeding values
The next step will be to estimate breeding 
values (EBV) for the traits in question (es-
pecially reproduction traits) for all animals 
in the reference population. It is crucial 
that these EBVs should be as accurate as 
possible. Breeding values for the Merino 
breed are routinely estimated as part of 
Stud Book's genetic evaluation service.
 
Genotype animals
Animals in the reference population with 
the most accurate EBVs for reproductive 
and other important traits will be iden-
tified. The blood samples of these ani-
mals will be genotyped with a high den-
sity SNP chip (Ovine Infinium® HD SNP 
BeadChip) to obtain as much genetic 
information per individual as possible. 
Depending on the availability of funds, 
it is anticipated that this phase can com-
mence within the next two years. Geno-
typing will continue until approximately 
3 000 animals in the reference popula-
tion have been genotyped.

 Obtain DGVs and GEBVs
After obtaining the genotypes of the ani-
mals, direct genomic values can be esti-
mated for each individual. Prediction equa-
tions then need to be calculated using 
various algorithms to estimate the correct 
correlation between phenotypic and geno-
typic data. Once this has been calculated, 
EBVs and direct genomic values (DGVs) 
can be combined to estimate the genomic  
estimated breeding value (GEBV), which 
will be a more accurate estimation of the 
animal’s true genetic value.

Further application
The breed-specific prediction equation 
will be used when genomic selection is 
implemented in the breed. Genotypic in-
formation can be blended with EBVs to 
obtain accurate GEBVs during routine 
genetic analyses. Selection candidate 
animals (usually young animals) with no 
phenotypes or low accuracy EBVs can be 
genotyped, and their performance can be 
predicted using this equation. 

EBVs of its parents and other relatives 
are included to obtain a more accurate 
GEBV, on which selection could then be 
based. It should, however, be stressed that 
GS is not a replacement for phenotypic  
recording and accurate measurements are 
still crucial for genetic improvement.

Inclusion of more sheep breeds
It is envisaged that the other sheep breeds 
would eventually be included in the 
genomic selection programme, but cur-
rent storage capacity limits the number 
of blood samples to be stored. Limited 
numbers of animals and incomplete phe-
notypic data also pose challenges. In an 
attempt to preserve the genetic material 
from high-impact animals of other breeds, 
it was decided to immediately start col-
lecting and storing blood samples of such 
individuals for future use.

Other breeds which already have either 
research or industry flocks participating in 
the Grootfontein Biobank are (number of 
breeding ewes in the flock):
• Afrino herd at the Carnarvon Experi-

mental Station (200 ewes).
• Namaqua Afrikaner herd at the Car-

narvon Experimental Station (110 
ewes).

• Namaqua Afrikaner herd at the Kara-
kul Experimental Station (120 ewes).

• Namaqua Afrikaner herd at Welgeluk, 
Carnarvon district (100 ewes).

• Dohne Merino stud at Dohne Agri-
cultural Development Institute (250 
ewes).

• Dohne Merino stud at Grootfontein 
Agricultural Development Institute 
(600 ewes).

• Meatmaster stud at La Rochelle, Ven-
terstad district (350 ewes).

Blood sampling and data collection will 
continue in these flocks, and these could 
contribute significantly in establishing fu-
ture reference populations for these breeds.

Closing remarks
The Merino project will be a collabo-
rative effort between all role-players 
in the sheep industry. Scientists and 
technicians from Grootfontein Agricul-
tural Development Institute, Elsenburg 
Institute for Animal Production, the 
University of Pretoria, the University of 
Stellenbosch and SA Stud Book will be 
directly involved with data collection, 
capturing, processing and analyses, as 
well as blood collection and processing.

Although full-scale implementa-
tion of genomic selection in the Merino 
sheep industry will probably take se-
veral years, it is imperative that the first 
step should be taken as soon as possi-
ble. Genomic selection has been prov-
en to significantly reduce generation 
interval, enhance early selection and 
improve accuracy of selection, resulting 
in improved genetic improvement and 
economic benefits to farmers.

For more information, contact 
the authors:

MA Snyman, Grootfontein Agricultural 
Development Institute, Private Bag 

X529, Middelburg (EC).
C Visser, Department of Animal and 

Wildlife Sciences, 
University of Pretoria. SB
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Breeding and management 
decisions and actions have a 
pronounced effect on the ef-
ficiency and ultimately long-
term profitability of animal 

production units. This is also the case for 
small stock.

Several options need to be assessed 
in terms of practices to follow and the 
information needed to make informed 
decisions. South Africa has, through the 
foresight and leadership of many scien-
tists and prominent breeders, established 
a proud history that links scientific pro-
cesses with globally competitive breeding 
of small stock. 

The establishment of facilities to ana-
lyse and record wool properties, the in-
tegration of growth, maternal and repro-
duction traits (with the wool traits) into 
sensible selection indices are further proof 
of this. The first big step was the devel-
opment and later enhancement of suit-
able models to predict the genetic merit 
of sheep and goats based on mixed model 
(BLUP) methodology.

Although the recording of sheep and 
goats always poses unique challenges, 

some industry leaders have taken up the 
challenge by using more comprehensive 
recording of pedigrees, reproduction, ma-
ternal values and, if needed, wool proper-
ties. 

One of the unique challenges has al-
ways been dealing with relatively large 
flock sizes, multiple sire matings (with-
out the luxury of being able to use DNA 
technology to resolve parentage), relative 
costs in relation to the value of individual 
animals and having a wide enough choice 
of breeding animals (especially sires) with 
reliable genetic predictions for the traits 
of interest.

Recording challenges
Generally the challenge is not being able 
to record all pedigrees or performance of 
individuals by dividing flocks into layers of 
perceived “superiority” and by concentrat-
ing on the “stud” animals as the source of 
parents, especially males. In principle this 
is fine, as long as the limitations are known, 
namely a limited rate of genetic progress 
and a degree of unknowns due to the re-
strictions of limited information. To some 
degree a system such as this also needs to 

allow for the free elevation (or losing su-
perior status) of potential breeding stock 
due to proven (or otherwise determined) 
genetic value. Figure 1 illustrates this.

Some very important remarks should 
be made regarding this practice. In the first 
instance some assumptions need to be 
made regarding the possible “elevation” of 
animals from flock to stud status. If this is 
purely based on non-recording, there will 
be no sense in such a practice. Obviously 
the problem of applying recording prac-
tices in large flocks still exists. A practical 
solution would be to restrict superiority 
(and elevation) to females, based on repro-
duction and maternal traits.

In practice this means that ewes have 
to be properly identified and their per-
formance recorded based on their ability 
to lamb regularly and raise their lambs, 
preferably multiples. Elevation of these 
females then allows for proper recording 
in the “stud” group and the possibility to 
produce progeny (also rams) that can im-
pact in the larger flock, therefore contrib-
uting towards positive genetic progress. 
Similarly any animal in the stud should be 
subjected to very strict criteria in terms 
of genetic merit and minimum require-
ments. Those that do not comply, should 
be culled.

Breeding objectives
All breeding programmes and plans 
should start with objectives. The obvious 
over-arching objective will be for sus-
tained profit. This can only be achieved 
if the objectives and subsequent criteria 
include factors that will influence produc-
tion efficiency. In broad terms this means 
recording and selection for (or against) 
traits influencing outputs, product quality 
(as reflected in price per unit) and the in-
puts needed to maintain production levels. 

In small stock herds (like all other live-
stock) the biggest contributor towards 

Making logical decisions 
using recording of small stock

By Japie van der Westhuizen, SA Stud Book

Figure 1: General gene flow and stratification in large small stock flocks (and 
breeds).
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inputs is the ewe flock (both productive 
ewes and the replacements). Producing 
more lambs (and wool) with less ewes is 
therefore the hallmark of efficient flocks. 
The current selection indices and concat-
enated values reflect this objective. Figure 2 
depicts the contributing traits influencing 
margin in small stock production.

Obviously when fibre production has 
no contribution, the particular traits will 
not be considered but the importance of 
reproduction and maternal values will then 
be even more important. This stems from 
the fact that any barren ewe still needs 
maintenance and contributes towards cost 
while she will not be producing any fleece.

Derived values such as total weight of 
lamb weaned (TWW) depict a concatena-
tion of reproduction rate, fecundity, moth-
ering ability (milk and care) and survival. 
This value is therefore the biggest contrib-
utor towards both input and output values 
from the biggest component of the flock.

Logix
SA Stud Book offers the small stock breed-
er a complete package in terms of record-
ing of pedigrees, ewe productivity values, 
growth parameters, all measurable wool 
qualities (and yield) recordings related to 
carcass quality (through real-time ultra-
sound scanning), linear recordings, record-
ing of cull faults and any other properties 

Figure 2: Factors and traits contributing towards margins in small stock 
production systems.

of importance or linked to production prof-
itability. The system furthermore allows for 
recordings to be conducted by means of 
paper, directly on the Internet or through 
one of the farm software programmes 
available to small stock breeders. 

In this regard SA Stud Book has joined 
forces with BengualaSoft in the extension 
of functionalities of the Smallstock version 
(previously known as SheepPro). Recording 
can be done on the farm and data exchange 
happens seamlessly between farm comput-
ers and Logix. Updates from the Wool Test-
ing Bureau to Logix and ultimately to Ben-
gualaSoft Smallstock happen automatically. 

Logix also serves as the “front end” for  
users and the source of “official” reports 
related to small stock productivity and  
ultimately genetic merit for traits or selec-
tion indices linked to profit. All Logix devel-
opments are subjected to the demands and 
wishes of the users, the small stock breeders.

Genetic evaluations
The genetic evaluation unit of SA Stud 
Book, in collaboration with Dr Buks Olivier 
of the Western Cape Department of Agri-
culture, conducts regular genetic evalua-
tions for all the major small stock breeds 
in South Africa. Extensive research and 
development underpins the state-of-the-
art operational models applied in these 
genetic merit predictions. 

The combination of these traits in ap-
propriate selection indices, not only tak-
ing the economic values of the traits into 
consideration but also the genetic correla-
tions, assists breeders and buyers of rams 
in making informed selection choices. Re-
sults of these evaluations are supplied to 
users by means of electronic files, but are 
also presented in reports such as pedi-
gree information, registration certificates 
(where it is still in use) and sales cata-
logues.

Extension of services
A very important extension of products 
and services from SA Stud Book is the in-
clusion of real-time ultrasound traits per-
formed on live animals, predicting certain 
carcass characteristics (such as muscle 
yield and dressing percentage, as part of 
ram growth tests, on-farm or in veld ram 
tests), as well as differences among ani-
mals to maintain condition under normal 
production conditions (including ewes). 

These new developments will add to 
the arsenal of tools available to small 
stock breeders. These properties or traits 
are, however, to a large extent of second-
ary importance if compared to reproduc-
tion and mothering ability when breeding 
objectives are to be considered. Breeders 
should therefore take that into consider-
ation when striving to breed more profit-
able small stock.

Source of information
Logix, the extensive system operated by 
SA Stud Book, offers easy access to infor-
mation for small stock breeders enabling 
them to assimilate all available sources 
to make informed breeding and selec-
tion decisions. Many informative reports 
are available. Only one of these reports 
includes the 3 Generation Performance 
Report for fibre-producing small stock.

Not only direct traits of economic im-
portance are presented, but also the rela-
tive economic value (REV) based on the 
genetic and economic values of these 
traits. The REV provides for possible dif-
ferences among genetic merit (positive 
or negative) for the contributing traits, 
therefore optimising genetic improve-
ment for more profitable animals. SB
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Data of completed lactations 
for the period 13 Novem-
ber 2012 to 12 November 
2013, as captured on Logix 
– powered by SA Stud Book 

– was downloaded and interesting statis-
tics were calculated. Only 305-day yields 
were included, while short lactations, i.e. 
lactations ending before 240 days in milk  
(4 949), as well as lactations from cows 
with unknown sires (7 653) were exclud-
ed from these statistics.

Table 1 indicates the number of com-
pleted lactations, the number of known 
sires of these cows and averages of all 
production traits of the different dairy 
breeds in South Africa participating in 
LogixMilk.

The Jersey and Holstein breeds were 
best represented in LogixMilk, with re-
spectively 18 886 and 14 136 completed 
lactations yielded by daughters of 1 234 
and 1 153 sires respectively. This is an 
average ratio of 12,9 and 15,3 daughters 
per sire used for the Jersey and Holstein 
breeds respectively.

As expected, the average 305-day milk 
production was the highest for the Hol-
stein breed, while the average percent-
age of milk solids was the highest for the 
Jersey breed: 8,42% (butterfat and protein 

percentages combined). The average so-
matic cell count was the lowest for the 
Dairy Shorthorn, (246 300 cells/ml), fol-
lowed by the Jersey breed with 252 200 
cells/ml.

Length of lactation
The average length of lactation was 
the longest for the Dairy Swiss and 
Holstein breeds, with 387 and 372 days 
respectively, while the shortest average 
lactation lengths were 310 and 323 days 
for the Dairy Shorthorn and Friesland 
breeds respectively. The average length 
of lactation for the Jersey and Ayrshire 
breeds was intermediate, with 338 and 
335 days respectively. 

Except for the Dairy Shorthorn cows 
with an average number of parities per 
cow of 6,3, cows from all the other breeds 
averaged between 3,0 and 3,9 parities 
per cow, with Holstein and Jersey cows 
averaging 3,3 and 3,8 parities per cow 
respectively.

Table 2 reflects production information 
per country of origin of the sires of cows 
with completed lactations during this 
365-day period.

Table 2 shows that most sires used 
in all breeds are South African bred and 
born. These sires also include herd sires 

from commercial herds participating in 
the LogixMilk services. 

It should, however, be kept in mind 
that the averages presented in Table 2 are 
unadjusted. This means that it is not taken 
into account that some sires originating 
from a specific country could have been 
used only in high performance total mixed 
ration (TMR) herds in South Africa, while 
others could have been used over the 
whole spectrum of dairy management 
systems or even only in grazing systems. 

Breeding values
The only way to compare performance of 
different sires’ daughters is by using best 
linear unbiased predictions (BLUP) breed-
ing values. One of the properties of BLUP 
is that it removes the environmental influ-
ence effectively from the genetic ability 
of the animals’ performances. Therefore 
it does not matter if a sire’s daughters are 
only measured in pasture-based produc-
tion systems and another sire’s daughters 
are measured in a TMR system. 

Please note! You cannot compare breed-
ing values originating from different coun-
tries or evaluations. Ensure that the BLUP 
breeding values on which you base your 
selection decisions, are from LogixMilk 
or Interbull’s MACE BLUP breeding values 

Table 1: Number of lactations, sires of cows and averages of production traits per breed.

Breed
Number of 
lactations

Number of
sires

Average
milk

Average
fat %

Average 
protein %

Average 
somatic cell 

score

Average
days in milk

Average 
parity

Ayrshire 2 512 289 7 276 4,19 3,37 258 640 335 3,7

Dairy Swiss 49 20 8 180 4,22 3,59 424 150 387 3,0

Dairy 
Shorthorn

125 43 4 274 3,87 3,18 246 300 310 6,3

Friesland 281 39 5 309 4,03 3,21 407 350 323 3,9

Holstein 14 136 1 153 9 633 3,83 3,23 320 100 372 3,3

Jersey 18 886 1 234 6 070 4,69 3,73 252 200 338 3,8

TOTAL: 36 011 2 790 7 544 4,31 3,50 280 711 357 3,6

LogixMilk dairy 
bulls statistics

By Dr Bobbie van der Westhuizen, SA Stud Book
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expressed on the South African base and 
scale – these breeding values are compa-
rable. 

The majority of imported semen for the 
Ayrshire breed comes from Canada, fol-
lowed by the USA and Finland. The average 
305-day milk production was the highest 
for daughters of Finnish sires (8 486kg), fol-
lowed by 7 530kg and 7 390kg averages for 
Canadian and USA sires respectively. How-
ever, the average number of parities for 
completed lactations was 4,1 for the Fin-
nish sires and 4,0 and 3,5 for the Canadian 
and USA sires. A higher 305-day production 
average is therefore expected for the Fin-
nish sires compared to that of the sires of 

the other countries.
Only six sires’ semen was imported for 

the Dairy Swiss breed during this period, all 
from the USA, while none was imported for 
the Dairy Shorthorn breed. 

For both the Jersey and Holstein breeds, 
the majority of the imported semen origi-
nates from the USA. For the Jersey breed, 
the daughters of the USA sires also per-
formed a little better compared to the sires 
originating from other countries. Daughters 
from the 43 Jersey sires originating from 
New Zealand, had lower average produc-
tions compared to daughters from sires 
from South Africa, the USA, Canada and 
Denmark. 

Conclusion
In general, the average productions 
for South African sires are on par 
with daughters of imported sires. 
Because South African bred sires 
are used all over the country and 
in different production systems, 
one can expect that the average 
production for these sires will be a 
little lower compared to expensive 
imported semen that is generally 
used on the top, high-producing 
dams and whose daughters are 
kept in top TMR dairy herds and 
probably receive a little preferential 
treatment. 

Table 2: Statistics on origin of sire for the different dairy breeds.
Breed Country Number

of sires
Number of 
lactations 

ended

Average 
lactations per 

sire

Average 
305- day milk 

production

Average % 
solids

Average 
parities

Ayrshire South Africa 138 1 022 7,4 6 879 12,2 3,3

Canada 87 1 083 12,4 7 530 12,3 4,0

USA 30 200 6,7 7 390 12,1 3,5

Finland 16 94 5,9 8 486 12,9 4,1

Britain 7 79 11,3 6 915 12,2 1,9

Dairy Swiss South Africa 7 21 3,0 7 891 12,7 3,0

USA 6 9 1,5 8 584 12,4 3,2

Dairy Shorthorn South Africa 20 72 3,6 3 988 11,8 5,5

Friesland South Africa 19 190 10,0 5 213 12,0 4,1

Britain 13 69 5,3 5 249 11,9 3,1

New Zealand 3 7 2,3 5 985 12,0 6,8

Holstein South Africa 479 4 289 9,0 9 524 11,9 3,3

USA 395 5 577 14,1 9 962 11,8 3,0

Canada 81 1 064 13,1 9 974 11,8 3,1

Netherlands 79 1 966 24,9 8 947 12,0 3,4

New Zealand 26 116 4,5 8 339 12,2 4,5

Australia 23 371 16,1 8 655 12,0 3,4

Italy 21 125 6 10 664 11,8 3,9

Germany 14 105 7,5 9 798 11,8 3,2

France 14 372 26,6 9 426 12,1 2,5

Jersey South Africa 912 7 192 7,9 6 048 13,2 3,6

USA 191 8 099 42,4 6 426 13,1 4,1

New Zealand 43 708 16,5 5 076 13,6 4,4

Canada 36 1 435 39,9 6 078 13,2 3,7

Denmark 32 985 30,8 6 089 13,5 5,1

Australia 17 751 44,2 5 608 13,2 3,1

SB




