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Message 
from Gerrit 
van Rensburg, 
Minister of 
Agriculture 
and Rural 
Development 

“The Western Cape agricultural sector is experiencing a very 
difficult time with diseases affecting our various animal indus-
tries. On the one hand we are working with nature, and certain 
aspects of these diseases are simply beyond our control. On 
the other hand, the aspects that we do have control over is 
dependent on professional team work that extends far beyond 
the borders of our Province.

During the summer of 2010 the interior of South Africa was 
plagued by an outbreak of Rift Valley Fever. The Western 
Cape responded by creating a buffer zone on our borders by 
a mass vaccination of more than 200 000 livestock. 

Fewer cases are being reported and this can partly be 
ascribed to the mass vaccination campaign, and the fact that 
many farmers also stepped up their vaccination programmes.
This year saw the outbreak of African Horse Sickness in South 
Africa. The Western Cape closed its borders to any horse 
movement into the Province, with quarantine measures put 
into effect. None withstanding, an outbreak was detected in 
Mamre. Cape Town is the only city in South Africa that has 
an African Horse Sickness Free Zone; making it the only port 
from which horses can be exported to the rest of the world. On 
average R10 million worth of horses are exported from South 
Africa on a monthly basis. 

Our vets have been successful in containing the disease in 
the Mamre area. A ban was placed on horse movement in 
the Malmesbury District Municipality, and horses are being 
vaccinated and monitored for the disease. An international 
ban on exports is still in place until the disease is eradicated. 

The most recent setback was the detection of Avian Influenza 
on ostrich export farms in the Oudtshoorn area. This R1.2 
billion a year industry provides 20 000 jobs and a loss in 
revenue of R108 million per month is estimated. As a result,
many people working in this industry are faced with the 
real prospect of losing their jobs. In all these cases, the 
Department plays a critical role. It is our responsibility to 
provide the necessary animal health guarantees and adhere 
to the prescribed protocols in managing disease outbreaks in 
order for markets to re-open as soon as possible.

The Western Cape Department of Agriculture is committed to 
working together with all role players in order to secure and 
protect our livestock industries. The Ostrich industry is a good 
example, where the South African Ostrich Business Chamber; 
the National Department of Agriculture, Fisheries and 
Forestry, as well as the Western Cape Department of 
Agriculture are working together in order to manage and solve 
the current crises in that industry”

Welcome to our Livestock issue as promised! I recently had 
the privilege to accompany Mr Gerrit van Rensburg, Minister of 
Agriculture and Rural Development, Western Cape, to a cattle 
farm in Hertford, England.  The farmers Paul and Judy Borlase, 
were the very first to import Simmenthal cattle to the UK in 1969 
and today they are the proud owners of an award winning herd.  
Their daughter, Bridget, was the 2010 winner for best young 
farmer in the UK. They also have a butchery adjacent to their 
house and deliver to most of the big retailers in England. Minister 
van Rensburg and I strongly suggested that they start selling 
biltong and droëwors to the local South Africans, and they are 
actually considering it!  Mrs van Rensburg is sending them her 
renowned boerewors recipe, so soon there will be proudly South 
African inspired meat products in the heart of England.  

Although it was amazing to visit such a beautiful cattle farm, 
where the farmstead was built in the 11th century, it is still good 
to know that as a developing country we can be just as proud of 
our livestock.  Not only do we have award winning cattle, but in 
this edition you can also read about how developing countries’ 
high quality research makes a significant contribution towards 
livestock breeding science on a global scale.

Our famous and very popular second edition of the Volstruis-
handleiding was already launched in February during our Media 
WOW! Day, but Dr Ilse Trautmann, Director: Technology, 
Research and Development Services, felt that it was appropriate
to have a special launch for the media in the Southern Cape, 
which is the home of most ostriches in South Africa.  The “bakkie 
boekie”, as it is fondly referred to, was very well received and 
applauded by all.  Dr Trautmann talks in more detail about the 
book and how one can obtain a copy of it in this edition.

Our scientific journal is a real showcase for the amazing research 
that is being done in terms of livestock and all three articles are 
worth getting your teeth into.  

Hopefully you will enjoy this issue as much as we enjoyed 
putting it together.  You are most welcome to send any 
feedback/comments/suggestions or letters to myself, 
petrovr@elsenburg.com, clearly marking the subject line: 
“AgriProbe”.  Till next time when we will be enticing you with 
the wonders of natural resources.

Happy reading!

Petro van Rhyn
Head of Communications
Department of Agriculture, Western Cape
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If you need any of the articles in this magazine in any other of the 
official languages of the Western Cape, we would be happy to arrange 
a translation for you. Please contact the editor on Tel: 021 808 5008.

Indien u enige van die artikels in hierdie tydskrif in een van die ander 
amptelike tale van die Wes-Kaap benodig, kan u ons gerus kontak om 
die vertaling daarvan te reël. Kontak die redakteur by Tel: 021 808 5008.

Ukuba ufana naliphina inqaku elikule magazini ngolunye ulwimi 
olusesikweni kwiilwimi zeNtshona Koloni, siya kukulyngiselela uguqulelo-
lwimi lenqaku elo. Nceda ke uqhagamshelane noMhleli kule nombolo 
yomnxeba 021 808 5008.

Minister Gerrit van Rensburg, Mrs Christa 
van Rensburg, Ms Petro van Rhyn, 
Ms Judy and Mr Paul Borlase on 
their cattle farm in Hertford, UK.
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It is evident that the quantity and depth of research in the devel-
oping world make it difficult for scientists from these countries 
to compete with peers in the developed world.  Kahi (2010) also 
noted that studies from the developing world were underrep-
resented at the WCGALP. The fact that science groups in the 
developing world were much less likely to contribute papers on 
molecular genetics and genomic selection, was also highlighted 
in the latter paper.  More than a third of contributions at the 
WCGALP reported results of genomic selection in Leipzig 
(Habier 2010). The role of scientists in the developing world is 
anticipated to decline if they are unable to become involved in 
this study field.  

The disparity in research funding and the availability of high-
quality manpower doubtlessly contribute to this finding. Research 
expenditure as % of the gross domestic product in countries with 
records in the developing world, for instance, ranges between 
0.46% in Mexico to 1.49% in China (OECD 2009).  In contrast, 
up to 3.6% of the gross domestic product of Sweden is invested 
in research, with the OECD average weighing in at 2.3%. The 
number of researchers per 1000 population members in the 
developing world, averages from 0.3 in India to 1.9 in Turkey. In 
contrast, Finland boasts 15.7 researchers per 1000 population 
members, with an OECD average of 7.2. South Africa is inter-
mediate within the recorded developing countries on both 
counts, with 0.95% of the gross domestic product being spent on 
research, and with 1.5 researchers per 1000 community members.  

In conclusion, it is also clear that a number of dedicated 
scientists from the developing world (based on the average 
number of contributions per delegate), still present their research 
findings at international forums. The capacity for change thus 
exists with such scientists acting as catalysts for the application 
of sound scientific applications in the developing world. The 
bottlenecks of inadequate research funding as well as limited 
human resources, need to be addressed for the developing world 
to continue contributing to global science.  

References
Habier D (2010) More than a third of the WCGALP presentations on genomic 
selection.  J. Anim. Breed. Genet. 127, 336-337.
Kahi AK (2010) Developing countries and the 9th World Congress on Genetics 
Applied to Livestock Production.  J. Anim. Breed. Genet. 127, 333.
OECD (2009) OECD Factbook 2009: Economic, Environmental and social 
statistics.  ISBN 92-64-05604-1.  2 Rue André-Pascal, 75775 Paris, France.

The contribution of the developing world to posters on the topic 
of “species breeding” exceeded 50% for the subtopics “poultry 
breeding”, “beef cattle breeding”, “small stock breeding” and “dairy 
cattle breeding”. When the topic “genetics of trait complexes” 
was considered, it was found that posters originating from the 
developing world exceeded 30% for the subtopics “growth, 
development, feed intake and efficiency”, “lactation” and 
“behaviour”.  Under the topic “Methods and tools”, the contributions 
of scientists from the developing world exceeded 30% for the 
subtopics “functional genomics and systems biology”, “statistical 
methods – linear and nonlinear models” and “software and bio-
informatics”.  When the topic of “genetic improvement programs” 
was considered, contributions from developing world exceeded 
30% for the subtopics “breeding objectives and economics of 
selection schemes” and “management of genetic resources”.  

It is evident that scientists from the developing world were more 
likely to make their contributions by the way of posters. It could 
be by own choice in many instances, while the available slots for 
oral presentations could simply have been filled by contributions 
from developed countries in other cases. Of the 142 posters 
presented by scientists from the developing world, five or more 
were contributed by Brazil (57), China (17), Mexico (14), South 
Africa (12), Iran (11) and Kenya (5).    

Of the 837 contributions presented in concurrent sessions or 
as posters during WCGALP, 183 (or 21.9%) originated from the 
developing world. Most of these contributions were from Brazil 
(65), China (19), South Africa (17), Iran (15), Mexico (14) and 
Kenya (8). In total, 1382 delegates from 60 countries attended the 
Congress. Of these, 229 delegates (16.6%) came from 32 
developing countries. Developing countries represented by more 
than 10 delegates were Brazil (67), China (39), South Africa 
(19) and Mexico (19).  It is notable that the average number of 
contributions per delegate were 183/229 = 0.799 for the 
developing world and 654/1153 = 0.567 for the developed world.  
It thus seemed as if the scientists from the developing world were 
at least as willing to contribute to the scientific program as their 
peers from developed countries. Alternatively, a contribution at 
the congress could be a prerequisite for attendance for many of 
these scientists, given the limited funds that are often available 
for scientists in the developing world.  

The contribution of developing countries 
to global livestock breeding science

Dr Schalk Cloete, Institute for Animal Production 

The recent 9th World Congress on Genetics Applied to Live-
stock Production (WCGALP) was held from 1 to 6 August 2010 
in Leipzig, Germany.  WCGALP provides an opportunity to take 
stock of global research efforts involving livestock breeding 
every four years.  The relative contribution that stemmed from 
scientists in the developing world in relation to the rest of the 
world, can be assessed simultaneously.  

None of the eight plenary lectures that were presented during 
the congress was by scientists or groups of scientists from the 
developing world. The country of origin of the first author of each 
abstract of oral contributions during concurrent sessions and of 
posters displayed during poster sessions, were recorded and 
summarized in Table 1. The contribution of scientists from the 
developing world during concurrent sessions, ranged from 4% 
in the case of the topic “genetics of trait complexes” to 11% for 
“species breeding” and 12.5% for both “genetic improvement 
programs” and “special topics” (Table 1). Within the broader 
classification of “species breeding”, the highest contribution from 
the developing world was for the topics “small stock breeding”, 
“poultry breeding” and “aquaculture”. Pertaining to the topic 
“Genetics of trait complexes”, one of nine papers on “behaviour” 
was presented by scientists from the developing world. The 
developing world does not seem to be as active on the topic 
“methods and tools”, as no subtopic attracted 10% or more of 
the papers from this region in this case. When the topic “genetic 
improvement programs” was considered, groups from the devel-
oping world contributed most papers to the subtopics “breeding 
objectives and economics of selection schemes”, “management 

of genetic resources” and “selection for harsh environments”. 
Given the location of most developing countries, it is somewhat 
surprising that the major contribution of the latter subtopic still 
seemed to originate from the developed world. A notable lack of 
activity was observed for the subtopics “advances in selection
theory, including experimental demonstrations”, “selection using 
molecular information” and “design of selection schemes exploiting 
additive and/or non-additive effects”. Within the “special topics” 
category, scientists from developing countries contributed to the 
subtopics of “animal breeding and the environmental challenges” 
and “education and training”. Overall, scientist groups from 
the developing world contributed 41 out of 475 papers during 
concurrent sessions, or 8.6% of the total number of papers. 
Developing countries contributing three or more of these papers 
were Brazil (8), South Africa (5), Iran (4), Israel (4) and Kenya (3).  

The contributions of scientist groups from the developing world 
to the poster sessions are much more evident (Table 1).  About 
half of the posters on the topic “species breeding” originated in 
the developing world, while between 27.8% (genetics of trait 
complexes) and 32.7% (breeding objectives and economics 
of selection schemes) of contributions were made by scientist 
groups in the developing world.  Both posters on special topics 
were presented by scientist groups of the developed world.  

Table 1. Contributions to the concurrent paper or poster 
sessions of the 2010 World Congress on Genetics Applied 
to Livestock Production per topic, with the contributions 
from developing countries as percentage 

Topic (bold) and subtopic (normal)    Papers*   Posters*   Total*
     N  % N  % N  %
Species breeding    164  11.0 181  49.2 345  31.0
Dairy cattle     43  2.3 46  56.7 89  31.5
Beef cattle     9  0 42  71.4 51  58.8
Small stock     21  33.3 16  62.5 37  45.9
Pigs     33  6.1 24  8.3 57  7.0
Poultry     20  20.0 19  73.7 39  46.2
Horse      9  0 13  0 22  0
Aquaculture     16  18.8 13  38.6 29  27.6
Other     13  7.7 8  12.5 21  9.5
Genetics of trait complexes   101  4.0 79  27.8 180  14.4
Reproduction    15  6.7 4  25.0 19  10.5
Lactation     9  0 7  42.9 16  18.8
Growth, feed intake, efficiency   21  0 18  55.6 39  25.6
Disease resistance    27  3.7 25  12.0 52  7.7
Behaviour     9  11.1 3  33.3 12  16.7
Product Quality    20  5.0 22  18.2 42  11.9
Methods and tools    90  4.4 46  30.4 136  13.2
QTL mapping and gene discovery   27  7.4 8  25.0 35  11.4
Genomics and SNP discovery   14  0 9  22.2 23  8.7
Functional genomics    13  7.7 8  37.5 21  19.0
Linear and nonlinear methods   20  5.0 15  33.3 35  17.1
Software and bio-informatics   16  0 6  33.3 22  9.1
Genetic improvement programs   96  12.5 52  32.7 148  19.6
Advances in selection theory   7  0 1  0 8  0
Selection using molecular genetics   39  2.6 22  27.3 61  11.5
Design of selection schemes   8  0 0  - 8  0
Selection for harsh environments   9  11.1 4  25.0 13  15.4
Breeding objectives and economics   10  40.0 10  50.0 20  45.0
Management of genetic resources   23  26.1 15  33.3 38  28.9
Special topics    24  12.5 2  0 26  11.5
Breeding and animal welfare   8  0 1  0 9  0
Breeding and environmental challenge  9  22.2 0  - 9  22.2
Education and training    7  14.3 1  0 8  12.5
* Number of contributions within categories (N), and percentage contributed by the developing world (%)
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BROEITOME, The Department of Agriculture hosted a media day to showcase 
its WOW! projects with a special focus on technology.  The media 
came out in full force and was blown away by the amazing use of 
technology in a field such as agriculture, which is generally seen 
as technologically shy.

Programmes presented projects such as the SmartPen, the 
use of GIS, satellite technology and artificially inseminating of 
ostriches, which are all ground breaking in terms of its research 
and use.  The Department did not limit it’s WOW! projects to 
the virtual space, but also launched one brand new coffee table 
book, “Abundant Harvest: Success stories in the Western Cape” 
as well as revised editions of our very successful and much 
sought after “Melkbeeshandleiding” and “Volstruishandleiding”.

The extended media coverage the Department received follow-
ing the Media WOW! Day is proof that sometimes you have to 
take the mountain to Mohammed!

Dr Carel Muller (compiler of the “Melkbeeshandleiding”), Joy-
ene Isaacs (Head of Department), Minister Gerrit van Rensburg, 
Charlene Nieuwoudt (author of Abundant Harvest) or Dr Schalk 
Cloete (co-author of “Volstruishandleiding)

In 1970 was 90% van volstruise en volstruisboere in die Klein 
Karoo gevestig. ‘n Stelsel van tropparing het ontstaan. In hierdie 
stelsel is troppe volstruise van wisselende groottes hoofsaaklik in 
veldkampe  aangehou, met die uitsluitlike doel, om eiers te produ-
seer. Hierdie troppe het gewoonlik bestaan uit, tussen 40 en 60 
persent mannetjies. ‘n Opname wat gedurende 2008 in die gebied 
gedoen is, het aangetoon dat sulke troppe gemiddeld 25,5 kuikens 
en 47,5 eiers per wyfie produseer. Hierdie oënskynlik goedkoop 
stelsel het egter ernstige veldagteruitgang in die gebied tot gevolg. 
Dit is aangesien volstruise in die veld gevoer word en oorbelading 
dan maklik kan plaasvind. Volstruisprodukte word grotendeels uit-
gevoer. Die vernietiging van natuurlike hulpbronne kan ernstige 
negatiewe gevolge vir die uitvoerstatus van die bedryf inhou.  

Die oorerflikheid van belangrike reproduksie-eienskappe, soos 
eier- en kuikenproduksie, is matig tot hoog en toon ook baie 
variasie. Genetiese vordering is dus moontlik, mits voortreflike 
diere geïdentifiseer en geselekteer kan word. So ‘n seleksie is 
ongelukkig nie in tropparingstelsel moontlik nie, maar daar is 
egter ‘n alternatief vir die tropparingstelsel. In hierdie stelsel, 
word gebruik gemaak van broeitome of trio’s, met ander woorde 
een mannetjie en twee wyfies per broeikamp van ‘n kwart 
hektaar. Volledige rekords van eiers en kuikens geproduseer in 
die broei-tomestelsel, moet wel gehou word, ten einde die volle 
voordeel daarvan te help ontgun. 

Die doel met hierdie artikel is om aan te toon wat die potensiaal 
van volstruise, wat betref hul vermoë om kuikens te produseer, in 
verskillende broeistelsels is en die gepaardgaande ekonomiese 
voordele uit te wys.   

Agtergrond
Die waarnemings is gedoen op mnr. F van der Merwe 
se plaas, Grootfontein  van, ± 2km vanaf Stilbaai (X═-
34.34503,Y═21.39728).   Mnr. Van der Merwe produseer da-
goud volstruiskuikens vir slagprodusente in die Suid-Kaap. Die 
eiers word kunsmatig uitgebroei in ‘n broeimasjien wat deur mnr. 
Van der Merwe self gebou is. Hy maak gebruik van kommersiële 
rantsoene,  aangesien hy nie self voer produseer nie. Gegewens 
van die afgelope 6 jaar word aangedui.

Resultate
Tabel 1.: Reproduksie van broeitome.

Jaar                     Broeitome                 Kuikenproduksie                   Gemiddelde 
       Gemiddeld/kamp               Broei %
1               33                 80                   70
2               38                 56                   64
3               20                 87                   67
4               24                 108                  71
5               29                 88                   72
6               38                 95                   66
GEMIDDELD            30                 86                   68

NOTA: Van die 182 broeitome oor 6 jaar het 55 tome (30%) 100+ kuikens per 
jaar geproduseer. Die gemiddelde kuikenproduksie vir hierdie 55 tome was 137.

Tabel 2.: Vergelyking tussen beste 1/3de en swakste 1/3de 
 broeitome.

Jaar                          Beste 1/3de Gemiddelde        Swakste 1/3de Gemiddelde
              Kuikenproduksie/Kamp               Kuikenproduksie/Kamp
1                         105        34 
2                         81        34
3                         107        67
4                         138        84
5                         117        63
6                         132        61
GEMIDDELD          113        57

Tabel 3.:  Wins bo voerkoste, beste 1/3de teenoor  swakste 
 1/3de broeitome (jaar 6)                                                                                    

   Beste 1/3 Tome Swakste 1/3 Tome
Kuikens/Toom          132              61
Kuiken geproduseer van totaal         48%              22%
Inkomste           R395 600             R182 620
Voerkoste           R85 293             R85 293
Wins bo voerkoste          R310 307             R97 327
Wins bo voerkoste/Toom          R23 870             R7 487

NOTA:   1.  Voerkoste beloop 60% van totale koste en was R6 561 per toom.
              2.  Voervoorsiening teen 2,5 kg voer per volstruis per dag.
              3.  Jaar 6 verwys na die 2009/10 broeiseisoen,  waartydens 3 600 
  kuikens geproduseer is teen gemiddeld  95 kuikens per toom.
              4.   Kuikens is verkoop teen R230 per kuiken.

Bespreking
Vir die afgelope byna 40 jaar word ‘n stelsel van tropparing in 
broeikuddes gevolg, ten spyte van die ooglopende nadele van 
hierdie stelsel vir beide die boer en sy omgewing. Die oorskakeling 
na byvoorbeeld ‘n stelsel van broeitome, met volledige rekords 
van individuele kampe,  moet stelselmatig en met oorleg geskied. 
Die bou van kampe het ekonomiese implikasies vir die boer, 
maar die voer van geneties voortreflike diere wat ‘n aansienlik 
hoër inkomste kan lewer,  hou op die lang termyn groot voordele 
in. Deur doeltreffende rekordhouding kan diere met voortreflike 
eienskappe t.o.v leer, vleis, groeitempo ens, geselekteer word,  
wat tot groot voordeel van die volstruisbedryf, in sy geheel, 
aangewend kan word. Soos aangetoon hou hierdie stelsel oor 
die langtermyn ook groot ekonomiese voordele vir die boer in en 
plaas dit volstruisboerdery op ‘n wetenskaplike vlak wat reeds in 
ander boerderyvertakkings beoefen word.

BROEITOME,
Kommersiële volstruisboerdery word reeds sedert 1863 in Suid-Afrika beoefen. Aanvanklik was die produksie van vere die hoofbron van 
inkomste. Vanaf ongeveer 1970 het die klem na die produksie van leer en vleis verskuif.   Die inkomste uit vere het om verskeie redes 
drasties gedaal. Die volstruisbedryf bestaan vandag tipies uit ‘n kernkudde broeivoëls wat eiers produseer. Ongeveer 90% van hierdie 
eiers word kunsmatig uitgebroei.   Kuikens word grootgemaak vir die slagmark.   

DIE AANGEWESE STELSEL VIR VOLSTRUISE – ‘N GEVALLESTUDIE

Cobus Nel
Oudtshoorn Navorsingsplaas   Media WOW! 

Day huge success

Gerrit van Rensburg, Western Cape Minister of Agriculture and 
Rural Development recently visited an ambitious agricultural 
empowerment initiative in the Suurbraak community, outside 
Swellendam in the Western Cape. 

The Western Cape Department of Agriculture is working together 
with the private sector to form a cooperative that will initially 
consist of five new farmers who are leasing land from the Suur-
braak Trust. The land, 500 hectares in total, will be pooled, and 
with the assistance of a local commercial farmer acting as mentor, 
dry land crops will be established on a commercially viable scale.  

The model allows for more members to join the co-op, and 
future plans include the acquisition of suitable agricultural land 
on the open market in order to expand the operation outside of 
the Suurbraak area.

Van Rensburg said the reason for his visit was to establish how 
people on the ground experience government interventions. 
“This project is breaking new ground for all the parties involved. 
This includes the Swellendam Municipality, who administers 
the land lease agreements; the Suurbraak community, whose 
farmers are involved; the private sector, who is partnering 
government in rolling out services; and the commercial farmers, 
who will act as mentors to the co-op”. 

From left to right, back row: 
Dirk van Papendorp, mentor; Wilmar Adams, farmer; Sello 
Matsheng, Western Cape Department of Agriculture; Gerrit 
van Rensburg, Western Cape Minister of Agriculture and 
Rural Development; Allen Jephta, farmer; Eddie Adams, farmer.

Left to right, front row: 
Tshego Matlhoahela, Western Cape Department of Agri-
culture; Chris Louw, farmer; Dirkie Willemse, farmer.

Van Rensburg told the new farmers that an incredible opportunity 
awaits them, but hard work and lots of perseverance will 
be needed from now on. “It is my dream to see you become 
successful commercial farmers, but the process will take time, as 
growing an agricultural enterprise does not happen overnight”.

EMPOWERING 
new farmers in 

SUURBRAAK

Wouter Kriel

Petro van Rhyn
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Dr. Mike Ferreira, Spesialist Scientist at Elsenburg,  obtained 
his PhD in Weed Science from the University of Pretoria. His 
thesis was titled “Allelopathic interactions between wheat, 
selected crop species and the weed Lolium multiflorum x 
perenne” and pertains to addressing the management of 
weed in rotation systems.

Piet Lombard, Scientific Technician in the Sustainable 
Production Systems group, obtained his M.Tech in Agricultural 
Management at Nelson Mandela Metropolitan University: 
Saasveld Campus.  The title of his thesis is  “The influence of 
temperature and rainfall on canola response in the Western 
Cape environment”.
 
Sheila Besten, Scientific Technician in the Vegetable group 
at Outeniqua Research Farm near George, obtained her 
B.Tech.  in Horticulture from Unisa.

Raynette Vergotine, Quality Control Officer in the Analytical 
Laboratory, obtained her B.Tech in Quality Management from 
the Cape Peninsula University of Technology (CPUT).

Luvuyo Nteyi, a student in our Pre-YPP programme at 
Elsenburg, obtained his B.Tech in Agricultural Management 
from CPUT.  His thesis was titled  “Effect of crop rotation and 
tillage system on the control of ryegrass (Lolium multiflorum 
x perenne) on wheat (Triticum aestivum) in the Swartland 
production area: Western Cape, South Africa”.

Ilse Fourie, an Intern at Outeniqua Research Farm, was part 
of our understanding with NMMU to take in two students for 
experiential training.  She obtained her Nasional Diploma in 
Agricultural Management and was awarded the Bonsmara 
prize for the best student in Animal Production from 
2008-2010.

Two students appointed by the Institute for Plant Production 
through the Western Cape Agricultural Research Trust at 
Outeniqua Research Farm near George, were contracted to 
execute very specific research projects on pastures for dairy.  
Janke van der Colf and Pieter Swanepoel  obtained their MSc 
degrees in Pasture Science from the University of Pretoria.

Janke van der Colf’s thesis was titled “The production potential 
of Kikuyu (Pennisetum clandestinum) pastures oversown with 
Ryegrass (Lolium spp.)” and was awarded cum laude. 

Pieter Swanepoel did his thesis specialising in Pasture 
Science, Soil Science and Soil-microbiology, with the title: “The 
symbiotic relationship of Trifolium with Rhizobium bacteria for 
potential incorporation into sustainable, low input pastures.”

Factors affecting longevity in dairy cattle: 
a review

C. Singhapol  & C.J.C. Muller

Comparative analysis of growth rate and 
carcass characteristics of South African 
Mutton Merino lambs produced under 
feedlot conditions

E.J. van der Westhuizen, T.S. Brand, L.C. Hoffman and B.B. Aucamp

Evaluation survey at extensive small stock 
farms in the Central Karoo, 2008 to 2010

HJF Grobler, A Barnard & V Erasmus
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measures. Vukasinovic et al. (1995) also found a negative 
correlation between heart girth, muscularity and productive 
life. Other researchers found a negative correlation between 
early maturity and longevity traits. Strandberg (1985) found that 
increasing productive life, increases age at first calving by up 
to 30 months. Although there is still a lack of direct evidence 
in dairy cattle, Essl (1998) found in selection experiments that 
early maturing animals have fewer trouble-free reproductive 
cycles than late maturing animals. However, the genetic 
correlation between some conformation traits and longevity 
was shown to be positive (e.g. Dekkers et al. 1994; Rogers et 
al. 1989; Short & Lawlor, 1992; Vollema & Groen, 1997). The 
conformation traits such as legs set, front teat placement, udder 
depth, suspensory ligament and subjective scores for instance 
udder, feet and legs and type were considered (Vollema & 

Groen, 1997). Van Doormal et al. (1986) found that all traits 
describing feet and legs had a positive correlation with herd life. 
Similar results were reported by Vukasinovic et al (1995). Rear 
leg set and udder quality appear to have a strong influence on 
productive life (Table 1). Rogers et al. (1989), however, found 
different correlations between longevity measures and linear 
scored feet and leg characteristics. Short & Lawlor (1992) and 
Bangato (1993) considered udder traits as good criterion for 
indirect selection of longevity. Vollema & Groen (1997) found 
high positive correlations between subjective scores for udder, 
feet and legs with longevity traits (0.20-0.98). Factors having 
negative and positive correlations with longevity, should be 
considered by dairy producers as it might lead to influence 
fertility traits as well.

INTRODUCTION
The production performance of dairy cows is a major factor 
influencing the economy of milk production systems. However, 
the economic efficiency of milk production of dairy cows has 
also recently come under consideration (Everette et al., 1976). 
Factors such as longevity have become more important in 
breeding programs because of its economic effect in a dairy 
herd. The length of a cow’s productive life directly affects 
profitability. The reason for this being that cows having longer 
productive lives reduces the need and therefore the cost of 
replacing cows by raising heifers. Lactation yields are also 
increased because cows get the opportunity to achieve their 
maximum production. This is usually reached after third or 
fourth lactation. However, in genetic upgrading, longevity 
cannot be the only aim in a breeding program. Other factors, 
such as early maturity, first lactation performance, milk yield, 
milk composition, and reproduction performance are factors 
that also need to be considered (e.g. Allaire & Gibson, 1992 
and Dekkers et al., 1994). Most of these factors have an effect 
on longevity, making it a difficult trait to improve.

This review deals with genetic and environmental factors 
affecting the longevity of dairy cows, the effect of management 
factors on longevity, and the effect of the genetic correlation of 
economic efficiency traits on longevity. The paper also contrasts 
voluntary and involuntary culling that may affect longevity. The 
effect of longevity on economic returns was also studied.

HERITABILITY ESTIMATES
Many economic traits in breeding programs have an effect 
on the longevity of cows. Heritabilities and genetic correlation 
of longevity and conformation traits were studied by various 
authors such as Burke & Funk (1993), Essl (1998), Jagannatha 
et al. (1998), Van Arendonk (1988), and Vollema & Groen (1996). 
Most found the heritability of longevity of dairy cows to be low 
(0.03-0.07), indicating a large environmental effect on this trait.

CORRELATION BETWEEN 
LONGEVITY AND CONFORMATION TRAITS
Vollema & Groen (1997) found a strong genetic correlation 
between longevity and conformation traits. However, Rogers 
et al. (1989) found that the genetic correlation between 
conformation and stayability traits were weaker than the 
genetic correlation usually found between conformation and 
lifetime traits. According to Dekkers et al. (1994) there is a 
genetic correlation of 0.39 between uncorrected longevity 
traits and conformation traits. There seems to be a stronger 

genetic correlation between conformation traits and longevity in 
registered herds in comparison to grade herds (Short & Lawlor, 
1992). However, most of the results show lower correlations 
of longevity traits with conformation traits than lifetime traits 
with conformation traits. Higher heritabilities of lifetime traits 
in comparison to longevity traits were found. This is, however, 
because lifetime traits can only be measured after a longer 
period of time. Their superiority in the breeding programs might 
be limited because of the longer generation interval (Vollema 
& Groen, 1996). Meyer (1983) also found a high genetic 
correlation between milk production and uncorrected longevity 
traits. Both positive and negative effects of genetic correlation 
between longevity and conformation traits were found in the 
upgrading of dairy cattle (Vollema & Groen, 1996).

EFFECT OF SELECTION METHOD ON LONGEVITY
The selection of cows is one method to improve herd 
performance. It is used to improve traits such as milk yield, 
milk composition, persistency of milk yield, body size, growth 
rate, age of first calving, heat tolerance and age of cows, i.e. 
longevity (Wisittiporn, 1995). The main method of genetic 
improvement is through bull selection for breeding (Jairath et 
al., 1995 and Kevin, 1999). Culling and replacing cows in the 
herd is another option. Selection could lead to a deterioration 
of longevity if this is not sufficiently considered in the selection 
process (Essl, 1998). This is because of nonlinear heritability of 
reproductive traits. It has been shown that directional dominance 
and recessive genes have deleterious mutations; the heritability 
being higher on the lower fitness side (Growe, 1983). Essl (1998) 
suggested that slight culling on low reproductive fitness should 
be effective in preventing a general decline in reproductive 
performance. Thus, the correlation between longevity traits 
and other fertility traits are very important. However, if there 
is no selection programme as part of herd management, little 
effect on performance is observed. The genetic and phenotypic 
traits decrease if there is no design to cull or select the cows 
in first lactation (Jairath et al., 1995). A selection programme 
is essential, whatever the management system. This helps the 
farmer improve the production of cows and other commercial 
traits (Kevin, 1999).

FACTORS AFFECTING LONGEVITY
Longevity includes the whole fitness characteristic of dairy 
cows. Some characteristics have a negative correlation with 
longevity and usually result in decreasing longevity. Bangato 
(1993) reported a mainly negative correlation between linear 
score of body conformation traits and different longevity 

Factors affecting longevity in dairy cattle: a review
C. Singhapol1 & C.J.C. Muller2

¹Animal Production Technology, Suranaree University of Technology, Thailand
2Animal Production, Private Bag X1, Elsenburg 7607

ABSTRACT
The production performance of dairy cows is a major factor influencing the economy of a dairy herd. Longevity has become an 
important factor in breeding programmes because of its economic effect in a dairy herd. Changing the longevity of cows genetically is 
difficult, because the heritability is low (0.03 to 0.07). Various conformation traits such as legs set, front teat placement, udder depth 
and suspensory ligament, affect longevity. A negative correlation was found between heart girth, muscularity and productive life. 
Increasing productive life increases age at first calving. Although there is a positive genetic correlation between first lactation yield 
and lifetime production, this seems to have led to a distinct decrease in average herd life. The problem with improving longevity, is 
the fact it is mainly influenced by environmental factors. Health problems during the lactation increase the risk of involuntary culling of 
cows after first lactation. Selection based on conformation traits such as legs, feet and udders has a high positive genetic correlation 
with longevity and seems to improve the productive length of dairy cows.

Table 1: Genetic correlation between longevity and some conformation traits (* P<0.05; ** P<0.10).

Traits

Rear leg position

Fore udder

Rear udder

Subjective score for udder

Subjective score for feet and legs

Dekkers et al. (1994)

Grade herds

0.19*

0.23**

0.01

-

-

Registered herds

0.23**

0.33**

0.21**

-

-

Combined data

0.22**

0.33**

0.15**

-

-

Vukasinovic et al. (1995)

48mo.

0.28

0.48

0.50

0.58

-

66mo.

0.35

0.54

0.53

0.65

-

84mo.

0.35

0.57

0.53

0.66

-

Vollema & Groen (1997)

36mo.

-

-

- 

0.78

0.20

48mo.

-

-

-

0.93

0.43

RELATIONSHIP BETWEEN 
FIRST LACTATION PERFORMANCE AND LONGEVITY
The basic way to improve any trait or combination of traits 
would be to use bulls available through artificial insemination 
(AI). This is because AI bulls are usually selected much more 
intensely and with greater accuracy than cows (Kevin, 1999). 
There is a common perception that the method used to select 
dairy bulls based only on first lactation performance of their 
daughters’, might have a negative effect on the longevity of 
cows (Jairath et al., 1995). The level of milk yield of dairy cows 
is usually the most important reason for voluntary culling during 
first lactation (Richard & Charles, 1992). Although selection 
has been on first lactation yield, the intention is to improve 
the lifetime profitability of cows (Jairath et al., 1995 and 
Kevin, 1999). Many researchers have found a positive genetic 
relationship between first lactation yield and lifetime production 
(Chauhan & Hayes, 1993; Gaalaas & Plowman, 1963; Jairath 
et al., 1995; Lin & Allaire, 1978; Meyer, 1983; and Strandberg, 
1985). Jairath et al. (1995) found high correlations between first 
lactation milk yield and most measures of lifetime performance. 
They suggested, given this positive genetic correlation, that 
selection should be based on first lactation milk yield only. 
Strandberg (1985) found high positive correlation estimates 
for the additive genetic correlation between first lactation 
milk yield and survival longevity measurements. From their 
experiments, selection for high milk production in first lactation 
seems to lead to an increase in the length of production life 
and longevity. However, although nationally the milk yield of 
dairy cows increased substantially during the last decades, 
at the same time a more or less distinct decrease in average 

herd life has occurred (Essl, 1989). Selection mainly on traits 
correlated with milk production has lead to a decline in longevity 
traits. Bangato (12993) and Vukasinovic et al. (1995) also found 
in their studies, strong positive correlations between milk yield 
and unadjusted longevity traits. However, after adjustment for 
production, the correlations were close to zero. Essl (1998) 
explains this to the fact that correlations are not caused by 
genetics alone, but also by environmental factors such as 
better feeding and housing. Everette et al. (1976) suggested 
that the negative phenotypic trend between first lactation yield 
and stayability was because of opposing environmental effects 
rather than genetic effects. From these findings, it seems that 
positive genetic correlations do not necessarily indicate a 
positive phenotypic trend for longevity. This is because of the 
fact that longevity is continuously forced by environmental and 
natural selection.

CORRELATIONS BETWEEN QUALITY OF MILK, 
LONGEVITY AND LIFETIME PERFORMANCE
All measurements of survival in animal breeding are strongly 
related to production because, in many cases, the culling of 
animals is based on performance (milk yield and reproduction) 
ranking in the herd. The ranking and disposal is necessary 
because culling cows is one of the methods to improve a herd’s 
performance (Kevin, 1999 and Richard & Charles, 1992). Milk 
composition (fat and protein percentages) has a direct effect 
on the ranking of cows. Moreover, it has an effect on decisions 
regarding first lactation voluntary culling. The genetic correlation 
between milk yield, milk composition and productive life is 
presented in Table 2. 

Table 2: Genetic correlation between milk yield, milk composition and productive life.

Trait

Milk (kg)

Fat (kg)

Protein (kg)

Fat (%)

Protein (%)

Norman & Van Vleck (1971)

Milk

0.04

0.90

-

-0.39

-

Number of Lactations

0.90

0.80

-

-0.20

-

48mo.

0.86

0.72

0.75

-0.18

-0.42

66mo.

0.84

0.71

0.75

-0.17

0.38

84mo.

0.81

0.70

0,73

-0.15

-0.35

Vukasinovic et al. (1995)

1     Co-operative Education Report: Animal Production Technology Agricultural Institute, Surunaree, Thailand

Dr Carel Muller
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Jairath et al. (1995) found that the genetic correlations of 
fat and protein percentage during first lactation with most 
lifetime performance traits to be negative. There was a higher 
genetic correlation between protein percentage and milk yield 
during first lactation in comparison to the correlation between 
fat percentage and first lactation milk yield (-0.20 to -0.39). 
Vukasinovic et al. (1995) found a stronger negative correlation 
of -0.38 between fat percentage and protein percentage with 
true productive life. The negative genetic correlation between fat 
and protein percentage and milk yield is well known (Kennedy, 
1982). According to Jairath et al. (1994) and Jairath & Hayes 
91995) the negative correlation between fat and protein 
percentage and most life time performances is explained by 
the fact that the content of milk depends strongly on the energy 
balance of the cow. Milk yield and protein percentage competes 
more or less directly for food energy. Selection should not 
be for fat and protein percentage if the desired result is a 
higher fat and protein yield (Kennedy, 1982 & Gravert, 1985). 
Management should also be improved to ensure a high yield 
of these constituents. Standardization of these components 
could be used to attain a more desirable composition of the 
final product rather than a more concentrate selection on milk 
components. Dairy farmers should therefore not select highly 
for protein and fat percentage, because genetically it is related 
negatively with all measurements of lifetime performance. A 
better way to improve milk quality would be through feeding 
and management.

EFFECTS OF HEALTH DISORDERS 
ON CULLING AND LIFETIME PERFORMANCE
The decision to replace cows is usually based on economic 
considerations. During the production period a lot of attention 
is given to health management in order to decrease health cost 
and health disorders. Therefore, health disorders of animals 
often cause a high number of involuntary culling and should be 
prevented. Beaudeau et al. (1995) studied 16 important health 
disorders that affected length of production and longevity. 
Health disorders during the first lactation have a high impact 
on longevity, especially in the first few months after occurrence. 
Van Arendonk (1988) also studied the effect of diseases and 
health disorders, such as culling accident, mastitis and teat 
injuries. Poor protection and health problems increase the risk 
of cows to be culled. Other studies found similar results (Martin 
et al., 1982). Udder disorders and reproductive indicators 
appear to be essential criteria in the decision to cull cows. The 
risk of culling increases from calving with assistance to calving 
accidents (Rogers et al., 1988). The main important reason 
for disposal is because of udder problems and reproduction 
performance (Van Arendonk, 1988). All udder and reproduction 
disorders investigated were significantly related to length of 
productive life. Mastitis before peak production or during the 
dry period, shows a very high risk for culling. This is associated 
with an uncertainty on production during the next lactation 
(Martin et al., 1982). However, clinical mastitis after peak or 
recurrence of an episode within the lactation did not decrease 
longevity, because of the lower consequences given the late 
stage of occurrence. Beaudeau et al. (1995) also found that 
the risk of health disorders and culling increases more after 
third lactation; the main problems being udder problems and 
reproductive performance.

LONGEVITY AND MISLEADING BIAS
The interpretation of longevity is necessary. Two types of 
longevity are defined (Ducrorcq et al., 1988). “True longevity” 
is the longevity as actually observed and is defined as the 
ability to delay culling. “Functional longevity” is traits that 
delay involuntary disposal. Studies of true and functional 
longevity could provide information and criteria for the life 
span prediction for use in herd management. Essl (1998) also 

studied true and functional longevity. Functional longevity is 
the trait that should be selected for, rather than true longevity. 
However, there is no direction measurement of functional 
longevity, because voluntary culling always exists in livestock 
population. Vollema & Groen (1996) found a correlation 
between functional longevity and some fertility traits of cows. 
There seems to be a high correlation between functional 
longevity and milk production performance. However, 
voluntary culling for poor production has lead to estimates 
with a severe upward bias for the genetic correlation between 
milk yield and functional longevity (Strandberg, 1985). Essl 
(1998) showed the relevant (linear) causal relations between 
the effects involved. The expected half-sib estimates for 
correlation between breeding value of first lactation milk yield 
and longevity are severely upward biased if the regression of 
true longevity on milk yield is reasonably large. Strandberg 
& Hakansson (1994) also studied the effect of voluntary and 
involuntary culling on the correlation between first lactation 
milk yield and length of productive life. Obviously, little 
voluntary culling due to low milk yield should cause severe 
upward biases of the estimated genetic correlation between 
first lactation milk yield and herd life.

THE ECONOMIC VALUE OF LONGEVITY
The common target of dairy farmers is to increase the 
economic efficiency of their dairy herds. The breeding strategy 
and selection method are the main methods used to achieve 
this (Vukasinovic et al., 1995). Longevity in dairy cows is 
an economic function and has increased in significance 
recently. The economic value of longevity comes from a lower 
cost of heifer replacement and higher proportion of cows in 
more profitable lactations (Essl, 1998). In general, however, 
the relative economic value of longevity compared to milk 
production largely depends on the actual level of herd life 
in a specific population. The relative economic value of one 
additional genetic standard deviation of herd life, compared 
with the milk yield (set to 1), was within the range of 0.25 to 
1.01 with an average of 0.5 (Essl, 1998).

CONCLUSION
Involuntary disposal has a high correlation with longevity. 
Health problems and poor reproductive performance are the 
main reason for involuntary culling. In first lactation, selection 
based on correlated traits should reduce the incidences of 
involuntary culling. The high correlation between longevity and 
first lactation traits should increase the genetic potential of 
longevity traits.

However, the relationship between longevity and other traits 
are inconsistent. In some studies, the correlation between 
various type traits and yield adjusted herd life was high. The 
best positive relationships were generally found for udder 
attachment, udder depth, test and angularity of rear legs. 
Consequently, the estimate of the genetic correlation between 
type traits and herd life are biased upwards in a similar way 
as those of milk yield. Milk yield in first lactation had a positive 
correlation with longevity and lifetime performance traits. 
However, after adjusting for functional herd life, the correlation 
of functional type traits with milk yield was near zero. Moreover, 
selection on lifetime performance traits might be decreasing the 
cows’ longevity. From the above, it seems that selection should 
include milk yield parameters and some functional type traits, 
to increase productive life.
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INTRODUCTION
Animal growth is defined as an increase in body weight that 
is achieved by both hypertrophy and hyperplasia until a 
mature size is reached; this is accompanied by changes 
in body conformation (Lawrie, 1998). Although genotype is 
the main dictator of lamb growth potential, the actual growth 
rate and development obtained can be manipulated by both 
environmental and nutritional factors (Aberle et al., 2001).

Feedlot diets are designed to maximise growth rate and 
minimise the number of days on feed (Notter et al., 1991). The 
higher energy content in the concentrate ration is responsible 
for this effect (San˜ udo et al., 1998), leading to a superior 
average daily gain (ADG) when compared to lambs produced 
on pasture (Priolo et al., 2002). By comparing low, medium 
and high-energy diets given to lambs in a feedlot with similar 
ADG, the lambs receiving the high-energy diet will attain a feed 
conversion efficiency (FCE) that is superior to those receiving 
the low or medium energy diet (Malik et al., 1996).  An animal’s 
voluntary feed intake is limited by metabolic factors and energy 
intake capacity, therefore, a lamb receiving a low energy diet has 
to eat more than a lamb receiving a high energy diet to obtain 
the same growth rate (Guertin et al., 1995).  Differences in lamb 
growth rate, carcass composition and carcass fatness levels due 
to different levels of feeding, have been reported (Santos-Silva 
et al., 2002).  In this study South African Mutton Merino (SAMM) 
lambs were finished off under feedlot conditions. The SAMM is 
a medium maturing mutton-wool sheep (80: 20, mutton: wool) 
able to produce slaughter lambs with a high growth rate at an 
early age with excellent meat quality attributes (Cloete et al., 
2004).  It has an excellent feed conversion ratio (Sheridan et 
al., 2003) and is therefore a popular breed in feedlot production 
systems (Neser et al., 2000).  

Literature on the effect of feedlot diets on lamb growth and 
carcass characteristics under South African conditions, is 
limited. The main aim of this study was to determine the 
effect of feedlot production on lamb growth rate and carcass 
characteristics SAMM lambs.

MATERIALS AND METHODS
South African Mutton Merino (SAMM) lambs were finished off 
under feedlot conditions and slaughtered at different ages. 
The SAMM lambs were born on the Langgewens Experimental 
farm, near Moorreesburg and transported to Elsenburg 
Experimental Farm for the trail.  Dates of birth of all the lambs 
were recorded. Castrate and ewe lambs were used for the 
production groups. All lambs were vaccinated against pulpy 
kidney (Clostridia perfringes D) and dosed against internal 
parasites, before entering the feedlot.  In 2007, 126 SAMM 
lambs were used, and in 2008, data from 105 SAMM lambs 
was collected.

Lambs were allocated randomly to pens in the feedlot and 
were not subjected to an adaptation period. The lambs were 
fed a commercial available balanced diet (16% protein, 10MJ 
ME/kg feed) ad libitum and had free access to water. Individual 
lamb weights were recorded at the beginning of each week to 
determine average daily gain (ADG).  Fresh feed was weighed 
and provided daily to the lambs. At the end of each week 
refusals were weighed back to determine feed conversion 
efficiency (FCE).  All lambs were divided into six slaughter 
groups. The control group was slaughtered at weaning; 
they were not housed in the feedlot. Thereafter, a group of 
lambs was slaughtered every 21 days. The last group was 
slaughtered after a 105-day production period in the feedlot.  
Lambs were slaughtered at a commercial abattoir (Roelcor) in 
Malmesbury.  Each slaughter group was weighed 24h prior to 
slaughter; this weight was used as the final slaughter weight.  
After being weighed, lambs were loaded and transported to 
the abattoir with minimum stress; transport duration being 
approximately 45 minutes from Elsenburg to Malmesbury.  
Lambs were kept in lairage at the abattoirs for 18h prior to 
slaughter to allow sufficient resting time, water was provided 
in lairage ad libitum. Lambs were rendered unconscious by 
electrical stunning (200V for 4 seconds) and slaughtered 
using standard South African techniques.  Carcass dressing 
and classification was completed 20 minutes post mortem, 
carcasses were hung in random order in the cooler 1h post 
mortem.  No electrical stimulation was applied.  The next day 
carcasses were transported to a deboning facility and kept 
in a cooler for another 24h prior to sampling. Carcass weight 
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ABSTRACT
This study investigated the effect of feedlot production on lamb growth and slaughter characteristics of South African Mutton Merino 
(SAMM) lambs produced in 2007 and 2008.  Lambs were divided into six slaughter groups and received a balanced diet (16% 
protein, 10 MJ ME/kg feed) ad libitum and had free access to water.  A group of lambs was slaughtered every three weeks until 
a production period of 105 days under feedlot conditions was reached.  Weekly weights and feed intake was recorded to obtain 
average daily gain (ADG) and feed conversion efficiency (FCE) for each lamb.  FCE, feed intake and increase in live weight did 
not differ significantly between the two production years, but ADG did differ significantly between the two years.  Lambs from both 
production years achieved the highest percentage of A2-grade carcasses after only 21 days under feedlot conditions, signifying why 
the SAMM breed is a popular breed for intensive production systems.

was recorded 48h post mortem and excluded the kidneys and 
renal fat.       

Lambs were weighed weekly and for this purpose the weight 
was regressed on weighing date (in weeks) for each lamb. 
To obtain the ADG, the regression coefficient was divided 
by seven to account for the fact that weekly weights was 
recorded.  Linear regression equations were calculated for 
ADG, feed conversion efficiency (FCE), feed intake and 
increase in weight against the amount of days housed in the 
feedlot. This analysis was done for both production years. 
Regression equations computed for each variable were tested 
for significant differences using Proc GLM (SAS, 2006). Days 
housed under feedlot conditions were used as the main 
effect in the final model. Dressing out percentage is defined 
as cold carcass weight over slaughter weight, expressed as 
a percentage. Results for the SAMM lambs during 2007 is 
denoted as SAMM 2007, and lambs produced during 2008 is 
denoted SAMM 2008.

RESULTS AND DISCUSSION
The feed intake and FCE is not given for the first slaughter group 
because weight increase and feed intake was only recorded 
after lambs were weaned. Standard errors (s.e.) are given for 
parameters that are not constant. Carcass classification for 

the amount of days housed in the feedlot is also included in 
the tables. The values are percentages of the carcasses in the 
group that received the specific grading according to the South 
African classification procedures.  Lamb carcasses in South 
Africa are classified according to the Agricultural Product 
Standards Act No. 119 of 1990, and describe carcasses 
according to age and fat class. All lambs slaughtered during 
the trail had no permanent incisor teeth and received an 
A-class to describe their age.  Fat classes are divided into six 
groups, with 0 having no fat and 6 being excessively over-fat, 
an A2 carcass may not have more than 4 mm, and at least 
1 mm fat cover, with less than 8.5% subcutaneous fat and 
more than 5.6% over the loin area (National Department of 
Agriculture, 1990).

In South Africa, consumer demand for A2 carcasses are very 
high and consequently producers receive the highest profit 
when producing A2 carcasses. It took only 21 days under feedlot 
conditions for the lambs to achieve the highest percentage of A2 
carcasses (Table 1 and Table 2). Gender can have a detrimental 
effect on meat production (Okeudo & Moss, 2008) and fat 
deposition (Crouse et al., 1981; Seideman et al., 1982), but 
wether and ewe lambs do not differ (P<0.05) in either carcass 
quality grade or backfat thickness (Notter et al., 1991).

Table 1 Means (± s.e.) depicting the effect of feedlot production on SAMM lambs in 2007.

Parameter measured

Weaning age (days)

ADG (g/lamb/day)

Cumulative Feed Intake (kg/lamb/slaughter group)

FCE (kg feed intake: kg weight gain)

Slaughter age (days)

Slaughter weight (kg)

Carcass weight (kg)

Dressing percentage (%)

Carcass classification (%)

A0

A1

A2

A3

A4

A5

A6

Days in feedlot

0

123.4 ± 1.58

123.4 ± 1.58

35.3 ± 1.20

16.1 ± 0.63

45.4 ± 2.00

9.52

14.29

71.43

4.76

0

0

0

21

123.4 ± 1.51

238.1 ± 22.70

30.4 ± 0.98

10.3 ± 2.80

144.4 ± 1.51

41.0 ± 1.22

19.4 ± 0.67

47.1 ± 0.52

0

4.76

76.19

19.05

0

0

0

84

122.6 ± 1.79

308.9 ± 9.28

167.6 ± 3.95

7.0 ± 0.21

206.6 ± 1.79

59.4 ± 1.44

30.2 ± 1.12

50.7 ± 1.13

0

0

4.80

9.50

9.50

4.80

71.40

42

123.9 ± 1.31

320.0 ± 10.55

79.5 ± 1.25

6.5 ± 0.22

165.9 ± 1.31

48.6 ± 1.29

23.3 ± 0.69

47.9 ± 0.42

0

0

61.90

38.10

0

0

0

105

124.0 ± 1.36

298.4 ± 8.91

213.1 ± 4.64

6.9 ± 0.15

229.0 ± 1.36

67.3 ± 1.35

33.4 ± 0.81

49.6 ± 0.66

0

0

0

0

0

0

100.00

63

117.0 ± 1.58

287.5 ± 17.17

117.0 ± 2.20

7.2 ± 0.43

180.0 ± 1.58

51.0 ± 1.34

25.3 ± 0.76

49.4 ± 0.79

0

0

4.55

18.18

31.81

22.73

22.73

The ADG for SAMM differed significantly between the two 
production years (see Table 3). This effect might have been 
caused by the difference in the average weaning age. The 
SAMM lambs produced in 2007 had an average weaning 
age of 122.3 ± 0.65 days and weighed on average 35.5 ± 
0.46 kg, whereas the SAMM lambs produced in 2008 had 
an average weaning age of 140.0 ± 0.85 and weighed 30.0 
± 0.43 kg.  This indicates that the lambs produced in 2008 
were older when weaned, but weighed less than the lambs 
produced in 2007.  Therefore the amount of days spent on 
pasture before being weaned was more for the 2008 group 
of lambs. This might have affected their digestive tract in a 
positive way, because their ADG was more enhanced when 
entered into the feedlot.  Another reason for the initial high 
ADG could be ascribed to compensatory growth by the 2008 

group. Compensatory effects occur when lambs are raised 
on inadequate feed and their growth potential cannot be fully 
exploited, compensatory growth then takes place when an 
adequate feed supply is available (Kamalzadeh et al., 1997). 
The intake of a higher quality feed, an increased feed intake, 
lower maintenance requirements (due to low quality feed) and 
a more efficient use of available nutrients, are all factors that 
can be associated with compensatory growth (Atti et al., 2008).  

Dressing percentages for both production years were the 
same for the first four slaughter groups, the last two groups in 
the 2008 SAMM lambs were much lower than the 2007 lambs. 
Dressing percentages for the 2007 group are similar to those 
found by Sheridan et al. (2003) and Cloete et al. (2004).

Tertius BrandBennie Aucamp
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Table 2 Means (± s.e.) depicting the effect of feedlot production on SAMM lambs in 2008.

Parameter measured

Weaning age (days)

ADG (g/lamb/day)

Cumulative Feed Intake (kg/lamb/slaughter group)

FCE (kg feed intake: kg weight gain)

Slaughter age (days)

Slaughter weight (kg)

Carcass weight (kg)

Dressing percentage (%)

Carcass classification (%)

A0

A1

A2

A3

A4

A5

A6

Days in feedlot

0

127.7 ± 1.50

127.7 ± 1.50

31.1 ± 1.14

13.9 ± 0.61

44.2 ± 1.91

13.00

34.80

52.20

0

0

0

0

21

144.2 ± 1.48

437.9 ± 20.93

29.1 ± 0.41

3.3 ± 0.16

165.2 ± 1.48

39.0 ± 1.35

17.8 ± 0.74

45.5 ± 0.58

0

0

94.10

5.90

0

0

0

84

145.1 ± 1.18

326.4 ± 6.02

166.9 ± 2.36

5.9 ± 0.09

229.1 ± 1.18

59.2 ± 1.65

25.7 ± 0.92

43.2 ± 1.09

0

0

0

6.30

18.70

0

75.00

42

144.2 ± 1.14

348.0 ± 13.70

72.6 ± 1.31

4.8 ± 0.20

186.2 ± 1.14

46.9 ± 1.44

22.4 ± 0.77

47.6 ± 0.47

0

0

25.00

25.00

31.20

12.50

6.30

105

142.5 ± 1.32

320.9 ± 7.27

215.3 ± 3.50

6.2 ± 0.12

247.5 ± 1.32

64.9 ± 1.56

28.5 ± 0.93

43.9 ± 0.76

0

0

0

6.70

20.00

0

73.30

63

141.8 ± 1.30

317.8 ± 6.73

114.5 ± 2.48

5.5 ± 0.13

204.8 ± 1.30

53.5 ± 1.52

26.2 ± 0.87

48.9 ± 0.90

0

0

11.80

23.50

11.80

0

52.90

Table 3 Linear equations depicting the effect of growth parameters between two production years of SAMM lambs finished 
off under feedlot conditions.

Parameter measured

ADG (g/lamb/day)

Increase in live weight (kg/day)

Feed intake (kg/lamb/day)

Feed conversion efficiency 

(kg feed intake: kg weight gain)

* = Significant (P<0.05)     ns = Not Significant

Production year

2007

y = 0.521x + 257.70

y = 0.309x + 34.92

y = 2.159x – 14.47

y = -0.030x + 9.49

2008

y = -1.216x + 426.80

y = 0.311x + 31.46

y = 2.227x – 20.34

y = 0.033x + 3.07

Significance

*

ns

ns

ns

No significant difference was found between the lambs from 
the two production years for an increase in live weight, feed 
intake or FCE.  However, the ADG between the two production 
years did differ (P<0.05) from each other and this effect can 
be explained by the effect of compensatory growth. 

CONCLUSION
The SAMM lambs produced during 2008 out-performed 
the 2007 group in terms of ADG.  The 2007 SAMM group 
achieved the best FCE, needing less feed to increase in 
weight, but this difference between the two groups was not 
significant. The highest percentage of A2-graded carcasses 
for lambs from both years was achieved after only 21 days 
under feedlot conditions, signifying why the SAMM breed is a 
popular breed for intensive feeding regimes. Various factors 
that can influence the data obtained should be highlighted, 
such as differences in pre-weaning conditions, gender and 
feedlot environment.  Literature for the growth performance 
of SAMM lambs under feedlot conditions is limited, and 
therefore further research is needed to eliminate these 
contributing factors.
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INTRODUCTION
The evaluation of 16 extensive small stock farms, in the Central 
Karoo, has been running for three years.  The Department of 
Agriculture (FSD, Pasture research and Animal Health) together 
with the B. Tech. programme, Agricultural management, 
Saasveld (NMMU); undertook a baseline survey on animal 
health, production, management and economy of the farms in 
the district during August 2008. In August of 2009 and 2010, 
these farms have been revisited and evaluated on progress 
made, based on the 2008 baseline. 

The purpose is to monitor enterprise and farm progress. The 
results of the evaluations are used to direct the extension 
support programme of the Central Karoo.

1 METHODOLOGY
Sixteen new entrant farms were surveyed over a two week 
period by a multidisciplinary team.

1.1 Animal Health
Rams were tested for fertility (semen collection), B. ovis (blood 
sampling) and functionality (palpation, aged and functional 
efficiency). Twenty ewes per farm, tagged in 2009, were aged, 
weighed, faeces sampled, condition scored and production phase 
recorded. These ewes will be monitored in future as indicators of 

flock performance and general health. Each farm also received a 
health kit with essential animal health equipment and medicines 
as a training and flock health implementation support.

1.2 Animal Production, Management and Economy
Flock management and production were evaluated by a structured 
interview. The interview also ascertained the physical production 
inputs and marketed products for economical evaluation. Farmers 
were also evaluated on the management information systems 
used and the strategic development plans for their enterprises.

1.3 Controls
Commercial farms were also surveyed to establish norms 
and standards for animal production and enterprise economy 
comparison. 

2 RESULTS AND DISCUSSION
All of the surveyed farms have been developed in terms of 
infrastructure and breeding flocks through the CASP programme 
of the Department, with CASIDRA as service provider. 

2.1 Farm Size
A summary of the beneficiaries, farm size and beneficiaries per 
farm are presented in Table 1.

EVALUATION SURVEY at EXTENSIVE SMALL STOCK 

FARMS in the CENTRAL KAROO, 2008 to 2010
HJF Grobler1, A Barnard2 & V Erasmus3

1  SAA: Livestock, PDA, FSD, Eden; manieg@elsenburg.com;
2  Animal Health, Central Karoo; antonb@elsenburg.com;
3  FSD, Central Karoo; viancae@elsenburg.com.

Table 1. A summary of beneficiaries, farm size and area per trustee for the 16 new entrant extensive farms surveyed in the 
Central Karoo for 2008 to 2010.

Category

Beneficiary (no.)

Farm size (ha)

Area/Beneficiary (ha)

Min

3

840

37

Max

72

6033

400

Average

22

2420

188

Manie Grobler



18 AgriProbe  |  June 2011 19AgriProbe  |  June 2011

Figure 1. Percentage of breeds farmed with by surveyed farmers.

Figure 2. Ram age structure for 2010

Table 2. Records for ram fertility testing for 2008 to 2010

Number of farms involved

Number of rams tested

No. Of rams tested positive for B. ovis

Percentage of total no. of rams

No. Of farms testing B. Ovis positive

Percentage of farms tested

2008

13

101

22

21.8

4

31

2009

16

191

23

12.0

2

13

2010

12

109

5

4.6

3

25

The small average available area per beneficiary (188 ha) 
requires good planning and management of the enterprises to 
ensure positive monetary returns to beneficiaries. Farm size 
indicates enterprises categorised as sub-economical to small 
economical units.

2.2 Small stock breeds
The small stock breeds that are being farmed with are shown 
in Figure 1, in percentage per breed. Dorpers are the most 
numerous, with some growth over the three years in breeds 
carrying fibre due to the negative impact on income through 
predation by jackal and rooikat.

2.3 Animal Health
All the rams were tested on each farm, totalling 102, 191 and 109 
for 2008, 2009 and 2010 respectively (Table 2). Rams testing 
positive for B. ovis were 22 (21.8%), 23 (12.0%) and 5(4.6%) 
for 2008, 2009 and 2010 respectively. This may indicate that the 

initial attention and advice rendered on B. ovis from 2008 and 
its effect on flock health and production, have affected a positive 
response from farmers in control. Focus on this aspect in future 
support is still important. 

The ram age structure as surveyed during 2010 are presented in 
figure 1 and shows that farmers tend to keep breeding rams too 
long, impacting on work tempo, inbreeding, replacement costs 
and its effects on flock productivity, genetic progress, economy 
and cash flow.

The higher number of ram lambs (figure 2) may indicate that 
farmers are trying to remedy the problem of aging rams by 
keeping rams for replacement from their own flocks. One reason 
is to evade the ‘high’ cost of good breeding rams from registered 
ram breeders.  This practice may impact on flock health and 
productivity in future and needs urgent attention through the 
support programme to affect remedial action.

2.4 Carrying capacity and stocking rate
The Department of Agriculture’s (DoA) carrying capacity norms 
for the areas where-in the surveyed farms are located, are 
between 28 and 42 ha/LSU. Droughts occur in 2 out of every 5 
years, forcing Karoo farmers to stock conservatively to sustain 
their resource base. Figure 3 presents the farm stocking rate 
as a ratio to the DoA recommendations (zero line), expressed 
in breeding ewes, for 2008 to 2010. For 2010 five farms (1, 2, 

5, 10 & 14) are overstocked with four (4, 6, 12 & 16) carrying 
stock near the recommended long term stocking rate. Seven 
of the farms are stocked with a safe buffer below departmental 
recommendations (3, 7, 8, 9, 11, 13 & 15). It is positive to note 
that five of these farms’ stocking rates have decreased from 2008 
(3, 7, 9, 11 & 13), indicating the possible effect of training efforts 
on resource growth and farm potential, combined with pasture 
and stock monitoring.

Figure 3. Farm stocking rate (expressed in breeding ewes) as a ratio to the DoA norm for 2008 to 2010.

2.5 Economy
The farm gross margins, overhead costs and nett farm income 
for 2008 to 2010 are presented in figure 4. The growth in farm 
gross margins with a shrinking negative nett farm income over 
the three years, is encouraging. It may be the cumulative result of 
training, management experience and the support actions from 

the different programmes of the Department of Agriculture and 
partners from the private sector. It is important to note that the 
multidisciplinary support action has been channelled to focus and 
fit into a holistic, organised support programme. This has helped 
greatly to eliminate confusion with farmers receiving, sometimes 
contradictory, bits and pieces of information.

Figure 4  . Farm Gross margins, Over head costs and Farm Nett income for 2008 to 1020 (Jordaan, 2010).

Despite the positive trend in Farm Income, due to the growth 
in trade income over three years, as shown for Dorpers (figure 
5), the negative change in breeding capital is disconcerting, 
indicating that farmers are most probably selling breeding stock 

for payment of loans, or other. This spells danger for projects 
in a few years’ time and intervention through the extension 
programme is necessary.
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Figure 5 . Change in Gross Production Value for Dorpers from 2008 to 2010 (Jordaan, 2010).

CONCLUSION
Results from the survey indicate the following:

1. Flock health has improved over three years.
2. Breeding rams are ageing and structure and source for 
 ram replacements need attention.
3. There is improvement on farm stocking rate since 

2008. The positive effect of a conservative stocking 
rate on sustainability practised by some farms, may be 
used to influence non-conformers in the future.

4. Farm gross margins have improved over three years. 
5. The results of the negative change in breeding capital 

will impact in the near future and needs urgent attention 
from support services. 

Feedback sessions on the evaluations have been held with the 
farmers collectively, with break-away sessions discussing farm 
performance per individual farm, comparing performance with the 
average of the group and the control farm(s). The necessity for 
the continuation of the monitoring and evaluation with a resultant 
remedial support programme are recognised and requested by 
the farmers.
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Testing of Angora ram by Animal Health with beneficiary 
and student support.

Data analyses by NMMU, B. Tech students.

Die eerste, volledige bedryfshandleiding vir volstruisproduksie 
in Suid-Afrika, is gedurende 2006 deur kenners van die Insti-
tuut vir Diereproduksie, Department van Landbou Wes-Kaap, 
in samewerking met ander kenners en die Suid-Afrikaanse Vol-
struisbesigheidskamer (SAVBK), saamgestel en gepubliseer. Hi-
erdie handleiding is gebore uit ’n bedryfsbehoefte en sluit hoof-
stukke oor volstruisboerderystelsels, bestuur en versorging van 
broeivoëls, natuurlike en kunsmatige broei van volstruiseiers, 
kunsmatige grootmaak van kuikens, volstruisvoedingsriglyne, 
die teling van volstruise, slagvoëlproduksie en produkkwaliteit, 
die behuising van volstruiskuikens, reproduksie-bestuur van 
broeivoëls vir optimale reproduksie doeltreffendheid, gesondhe-
idsbestuur, finansiële bestuur van volstruisboerdery en sleutel-
data oor volstruise, in. Vanweë die gebruikersvriendelikheid en 
ook nuttige inligting wat op ’n beknopte, dog effektiewe manier 
oorgedra word, het die eerste oplaag van die handleiding vinnig 
plek gemaak vir ’n tweede oplaag wat kort daarna gedruk is. 
Die handleiding is uniek in die opsig dat dit ook hoofstukke deur 
kenners buite die Departement bevat en dui op die goeie ven-
nootskappe wat die Departement en sy navorsingspan met die 
SAVBK en eksterne kenners het. 

Die ongekende navraag uit die volstruisbedryf na hierdie 
handige handleiding, ook deur studente en skole, het die Depar-
tement genoodsaak om ‘n hersiene, derde oplaag die lig te laat 
sien. Hierdie oplaag bevat die nuutste inligting oor bogenoemde 
onderwerpe en ‘n verdere nuutjie in die handleiding is ‘n hoof-
stuk oor biodiversiteit wat ‘n integrale deel van volstruisboerdery 
en volhoubare hulpbronbestuur uitmaak. Die handleiding is weer 
in ‘n handige ringbind “bakkie formaat”, in kleur gedruk en gaan 
beslis ‘n handige vennoot vir elke persoon in die volstruisbedryf 
wees.

Die handleiding is tans slegs in Afrikaans beskikbaar en is 
gratis verkrygbaar by die SAVBK kantore op Oudtshoorn 
(tel. 044-2723336) of by die Instituut vir Diereproduksie 
(Stellenbosch kantoor – kontakpersoon Chantell Roman by 
tel. 021-8085220 of Oudtshoorn navorsingsplaas – kontak-
persoon Anel Engelbrecht by tel. 044-2726077). ’n Engelse 
vertaling sal eersdaags beskikbaar gestel word.

Die nuwe uitgawe is amptelik aan die volstruisbedryf oorhandig 
tydens die Volstruis Navorsingsadvieskomitee Vergadering by 
die Oudtshoorn navorsingsplaas van die Departement.

HERSIENE UITGAWE VAN VOLSTRUIS-
HANDLEIDING GEMIK OP VOLHOUBARE 
PRODUKSIE IN DIE VOLSTRUISBEDRYF

Stefan Engelbrecht, Yvette Lotter (SA Volstruis Besigheidskamer), Anel Engelbrecht, Anton Kruger (SA Volstruis Besigheidskamer), 
Dr Ilse Trautmann, Dr Schalk Cloete, Dr Tertuis Brand en Zanell Brand

Dr Ilse Trautman
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Tilapia (Oreochromis sp. and Tilapia sp.) is currently a world food 
commodity, second only to Asiatic carps (Family Cyprinidae) in 
production and consumption. World production of tilapia peaked 
in 2010 at 3.2 million metric ton. This was below projected figures 
by FAO fisheries economists made in 2007 of 3.5 million metric 
ton, however this growth is impressive given the global economic 
recession, which could not have been predicted in 2007. The 
Far East is a major producer of tilapia, with China producing just 
under half of the global production. Indonesia, the Philippines, 
Thailand, Taiwan, Bangladesh and Vietnam are some of the other 
large producers in Asia. South and Central America is starting 
to make a production impact with Brazil and Mexico leading the 
way and Ecuador, Colombia, Cuba, Honduras and Costa Rica 
producing significant amounts of fish. In an African context, Egypt 
is a major player, which is not surprising as the country is blessed 
with the Nile River and large impoundments such as the Aswan 
Dam. These large dams are conducive to cage culture production 
systems, which have relatively low production costs when com-
pared with intensive recirculation. Tilapia pond aquaculture sys-
tems, either static or flow-through, is another major production 
system employed to culture these fish. In a Southern African 
context there is a major producer in Lake Kariba, also utilising 
cage culture grow-out technology. This company is vertically in-
tegrated in that it has shore-based hatchery, feed manufacturing 
and HACCP processing capability. This business exports fresh 
and frozen tilapia fillets to the UK and mainland Europe. In South 
Africa we have not been able to commercially produce Tilapia at 
competitive prices. There are a number of reasons for this, some 
technical and some market related.

Let’s deal with some of the technical issues first. South Africa has 
hot summers and relatively cold winters, except in the north and 
north east of the country. The reader will notice that the counties 
that are doing well as far as tilapia production goes are situat-
ed in the tropics or at the very least warm temperate climates. 
The temperatures that are required for these fish to thrive, and 
not just survive, are in the 27 degree Celsius and above range. 
The South African environment can supply these water tempera-
tures in summer and then only in certain water bodies. However, 
a research aquaculture trial looking at the cage culture potential 

of Mozambique Tilapia (Oreochromis mossambicus) in the Pon-
gola Poort Dam near Jozini, Northern KZN, recently found that 
the temperatures of the dam, which can drop to 17 degrees 
Celsius, were not conducive to culturing this species. O. mos-
sambicus is not necessary the best candidate for aquaculture, 
as most of the world production of Tilapia comes from Nile Tila-
pia (O. niloticus). This species has been genetically selected 
through various genetic selection programs, such as the Geneti-
cally Improved Farmed Tilapia (or GIFT) strain of the Philippines. 
Nile Tilapia has the following attributes in culture: Performs well 
in tropical/subtropical areas; sexual maturity in ponds reached 
only at age of 5-6 months; suitable for culture in wide range of 
farming system (extensive to highly intensive system; mono-
culture and polyculture); high consumer and producer acceptance; 
least tolerant to cold water. Tilapia have male growth superiority, 
as opposed to Salmonids where female growth superiority is in 
evidence, so it is of importance to only farm all male populations. 
Mozambique Tilapia  have the following attributes in culture: High 
saline tolerance (grows well up to 20ppt, sea water 36ppt); early 
reproduction (attains sexual maturity at 8-9 cm) and high fecundity; 
poor aquaculture potential except when used for hybridisation. 

So why did the Jozini study not test Nile Tilapia instead of 
Mozambique Tilapia if it has better growth characteristics? The 
reason for this is that Nile Tilapia is exotic to all the catchments 
in Southern Africa and as such the species poses a biodiversity 
threat to our indigenous tilapias. O. nilotics has the ability to 
hybridise with a large number of Oreochromis species and 
hybrids eventually revert back towards the Nile parent stock, 
therefore genetically eradicating the other hybrid species. In 
actual fact many of the cultured strains of tilapia are a commer-
cialised hybrid, comprising of a number of parent species. These 
hybrids are normally red in colour and have the following attri-
butes: Suitable for brackish water and seawater due to salinity 
tolerance of parental species; commonly used for intensive culture 
(cages, tanks, raceways) but also reported to be suitable for farming 
under low-input conditions; initial high consumer acceptance 
due to color; sometimes exhibit low fecundity. So the question is, 
would Nile and/or commercial hybrids have been able to perform 
better in the Jozini trial? In the authors’ opinion only marginally, 

as you will remember that temperature was the limiting factor.
The next question is, would a prospective tilapia farmer be able 
to farm tilapia in the Western Cape? The answer, from a Cape 
Nature perspective would be governed by the specific geographic 
area where the project is proposed. The new NEMA legislation, 
which will be open for public comment soon, proposes specific 
zones for specific freshwater fish species. So how do I know if my 
project is in an acceptable area? Simple, take a GPS latitude and 
longitude, and call the Scientific Services division of Cape Nature 
(021 866 8000). They will put your grid reference into their NEMA 
Global Information System database and tell you what level of 
conservation risk your project poses to indigenous fishes. This will 
determine whether your project will be able to apply for a permit 
to culture commercial hybrid tilapia. For certain of the zones your 
project will not require any authorisation, while others will either re-
quire a risk assessment, a full Environmental Impact Assessment 
(EIA) or will not be allowed because it is located in a so-called No 
Go Area, i.e. a zone of high conservation importance. At a national 
level the same principles will apply and essentially, where there a 
natural populations of O. mossambicus, no commercial hybrid tila-
pia or O. niloticus will be allowed. In certain areas the conservation 
authorities may prescribe that only certain production system 
types be used, i.e. fenced covered recirculation systems (sheds or 
tunnels) to mitigate introducing fish into natural river systems. They 
may also require a business plan and signed uptake agreement.

So let us say that your prospective project is in an area that you 
may farm tilapia in. What is required next to take your project 
forward? You need to assess which production system would be 
appropriate. As the Western Cape has cold winters, a pond 
system would not be appropriate, especially in the winter. O. 
mossambicus can be found in a large number of water bodies in 
the province and there are regular fish die-off if an area experiences 
severe cold spells. Tunnels, utilising recirculation technology, 
have so far not shown to be cost effective in allowing best growth 
in the winter months and normally an insulated shed may cost too 
much from a capital investment perspective. If you were to heat the 
water, it will also increase your operational expenses, especially 
if you utilise electric heating elements. So technically growing 
tilapia is possible in this environment, but is it cost effective? An 
innovative idea would be to use geothermal or industrial waste 
heat to heat your production system and reduce your electric-
ity costs. These geothermal heat sources are difficult to secure 

Realism in TILAPIA FARMING 
IN THE WESTERN CAPE Ferdie Endemann

ferdiee@elsenburg.com

If you are an aquaculture extentionst in the Western Cape, you get a number of queries on the farming of tilapia, also known as 
bream or kurper, on a regular basis. Invariably the query comes from a person that has heard that there is money to be made from 
farming these fish. Normally this perception is fueled by a newspaper/magazine article or a discussion with some so-called expert. 
Normally, but not always, these experts have a vested interest in trying to sell production system technology, fingerlings and/or 
consulting time. The purpose of this article is to place some facts on the table to make it possible for a potential investor to make 
balanced and informed decisions in undertaking a tilapia farming project.

for aquaculture purposes, as other land uses, such as tourism 
developments, have taken precedence over aquaculture projects. 
Remember your prospective farming competition, in the tropics, 
has perfect to near perfect temperature profiles, abundant water, 
cheap labour and a local market that consumes freshwater fish on 
his doorstep. The large producers (10 000 ton/a and up) in these 
countries benefit from economies of scale that make it possible for 
them to sell bulk quantities of product at very competitive prices.

Economic factors that have played a role in tilapia culture not taking 
off in South Africa are as follows: 1) South Africans traditionally are 
not a freshwater fish eating nation. We prefer marine fishes, unlike 
our neighbours to the North of us who consume large quantities of 
freshwater fish. 2) Currently tilapia is not well known, but over time 
cheap imports of fresh and frozen fillets may find local markets. 
One importer is currently landing small quantities of head-on-gut-
out frozen Chinese tilapia for R11.50, wholesale. 3) Feed costs 
are relatively high, and currently even at the best Feed Conversion 
Ratio (FCR) your feed will end up costing you in the region of 
R8.50/kg of in the round fish produced. Given a carcass fillet dress 
out of say 43%, your feed cost will be over the landed price of 
imported stock. So under current economic conditions there does 
not seem to be enough margin to economically farm tilapia and 
compete with overseas imports. Incidentally Mexico has a similar 
problem in that their entire farmed product is sold locally and they 
cannot compete with cheap Chinese imports. 4) What also needs 
to be remembered is that a prospective tilapia farmer is competing 
against locally captured and imported marine fish in the whitefish 
market. 5) Currently average landed international prices realised 
for tilapia products are as follows; whole ($ 1.2 - $1.5/kg), frozen 
fillets ($ 4/g), live fish ($ 5 – $ 5.20/kg) and fresh fillets ($ 7/kg). 
Remember to deduct the freight in your farm gate calculation!

Given the above-mentioned, tilapia aquaculture does not seem 
like a viable economic proposition at present. However, in the 
uture it may become viable given the exploitation levels of 
capture fisheries. The development of enough profit margin to 
accommodate all the production and contribution costs is critical 
for this . Alternative product development such as canning and 
drying, salting and/or traditional African smoking of tilapia may 
open new market opportunities. Operating in these markets will 
force a producer to be efficient in the extreme.

On Wednesday 13 April 2011, three technologists at the 
Provincial Veterinary Laboratory of Veterinary Laboratory 
Services, a sub-programme of Veterinary Services, Mr A. 
van Staden, Ms B. Cloete and Ms N. Moyo received B. Tech: 
Quality degrees from the Quality Office of the Department of 
Industrial and Systems Engineering (Faculty Engineering) of 
the Cape Peninsula University of Technology.

Ms B. Cloete graduated with Cum Laude honours and received 
the Dean’s Excellence Award at a special awards ceremony on 
the 14th April for having the highest marks for a degree in the 
Department of Industrial and Systems Engineering.

Mr van Staden works in the Food Safety section, Ms Cloete in the 
Histopathology section and Ms Moyo in the Parasitology section 
of the Provincial Veterinary Laboratory. Congratulations to you all. 

THREE 
GRADUATES 
at the Provincial 
Veterinary Laboratory

Left to right: Ms B Cloete, Mr A van Staden and Ms N Moyo
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The SAFEX spot-price of wheat broke through a very important 
hurdle last week. For the first time since 28 October 2008 it 
traded at levels of over R3 000 per ton (Figure 1) and, by October 
2008, it was on its way down to levels brushing R2 000 for most 
of 2009 and the first halve of 2010. Climate change in practice 
as manifested through the summer heat waves in Russia and the 
Ukraine, lower than expected yields in the USA and the recent 

floods in Queensland, Australia have ensured a firm upward 
trend in international prices. Our own South African floods and 
the subsequent challenges in the irrigation areas have ensured 
that the price of wheat will follow import parity snugly for the 
foreseeable future. Consumers should expect rising food prices 
for the next couple of months. 

FOOD PRICES: 
ALWAYS SOMETHING NEW

Dr Dirk Troskie

Specialist Advisor: 

Agricultural Economics

Figure 1: The SAFEX price for wheat
Source: GSA (2011)

Our BFAP colleagues from Pretoria made Bongiswa and myself 
aware of a very interesting trend in the maize market, especially 
pronounced in the market for white maize. White maize is 
currently trading at levels below export parity (R200 to R250 per 
ton – see Figure 2) a situation that is theoretically impossible 
in the perfect world that we as economists like to assume. This 
situation can directly be ascribed to our ports which cannot 
accommodate the volume of maize that needs to be exported in 
our current surplus-producing maize environment.  It follows that 
infrastructure failures are clearly leading to producer prices lower 
than should be expected.  

This situation is exacerbated by another very interesting fact; the 
successful fertiliser subsidy programme in Malawi. About half 
of Malawi’s population needed food aid in 2005, but after their 
government started a fertiliser subsidy programme in 2006, they 
turned into a net exporter of food by 2007 (despite all sorts of 
allegations of economic inefficiencies, middle-men appropriating 
fertiliser, only the wealthy farmers benefitting, etc.). The net 
effect of Malawi’s maize exports is that they have neatly sewn 
up the Southern African market; South Africa’s playing field since 
our acceptance back into the fold of Africa after 1994.  It follows 
that we cannot rely on road transport to get rid of our surplus 
maize, but must make use of our inadequate port infrastructure. 
This is the African Renaissance in practice; a situation we (South 
Africa and particularly the Western Cape) must get used to.  
After all, Africa, and not ourselves, is the natural breadbasket.

Figure 2: The SAFEX price for white maize
Source: GSA (2011)

Figure 3: The price of Canola
Source: GSSA (2011)

Canola is also still trading below export parity (see Figure 3).  At 
this stage the SOILL price of canola is between R600 and R700 
per ton lower than export parity.  It is true that South Africa does 
not really have the volumes of canola to seriously enter the export 
market, but it remains a valid benchmark to evaluate the prices 
that our farmers receive. Since I contacted the SOILL guys late 
last year, they have indicated that they cannot really increase the 
producer price of canola in the face of cheap imports of canola and 
olive oil.  They further indicated that, depending on the contract-

option the farmer take, this price is only a preliminary price and 
any surpluses will be distributed at a later stage. Nevertheless, 
this remains an interesting space to watch.

Finally, given the fact that maize prices are trading below export 
parity and the relatively high prices of wheat, expect more 
farmers in the summer rainfall areas to plant wheat during the 
next season.
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Prof. Ters Brand van die Elsenburg Diereproduksie Instituut  
saam met Denis Squizatto van die Universiteit van Padova 
in Italie, wat ‘n gedeelte van sy meestersgraad in landbou 
wetenskappe by die Elsenburg Diereproduksie Instituut 
en die Departement van Veekundige Wetenskappe op 
Stellenbosch uitgevoer het.

UITRUILSTUDENT  
VAN ITALIË BESOEK ELSENBURG

Daar bestaan tans ‘n Erasmus Mundus ooreenkoms tussen die 
Universiteit van Stellenbosch en die Universiteit van Padova 
in Italië.  Gedurende ‘n studiereis na Italie in 2010 deur Prof. 
Ters Brand, het hy ‘n gesamentlike navorsingsprojek met Prof 
.Antonella de la Zotte van die Universiteit van Padova in Italië 
en Prof. Louw Hoffman van die Universiteit van Stellenbosch, 
opgestel. Die projek maak die uitruil van nagraadse studente, 
dosente en tegnologie tussen die Diereproduksie Instituut op 
Elsenburg en die Departement Veekundige Wetenskappe op 
Stellenbosch met die Departement van Veekundige Wetenskappe 
van die Universiteit van Padova in Italie moontlik.

In die begin van hierdie jaar het die eerste Italiaanse student sy 
na-graadse studies by die Elsenburg Diereproduksie Instituut 
en Veekundige Wetenskappe by Stellenbosch, begin. Dennis 
Squizzato het studies begin om die gebruik van katoensaad 
oliekoek in diëte van volstruise te evalueer.  Produksie studies 
is op die Kromme Rhee navorsingsplaas uitgevoer. Verdere  
studies op die vleis en vet wat in die eksperiment gegenereer 
is, word later in Italie uitgevoer. 

As verdere uitvloeisel van die projek het Resia Swart, hoof 
tegnikus van die Dierevoedings Navorsingsprogram op 
Elsenburg, Italië vir 3 weke besoek. Sy sal opleiding ontvang 
in die gebruik van Naby Infrarooi Spektroskopie (NIRS) vir 
die vinnige en goedkoop bepaling van die samestelling en 
voedingswaarde  van grondstowwe en veevoere.

‘n Na-graadse Italiaanse student besoek later vanjaar die 
Universiteit van Stellenbosch en die Elsenburg Diereproduksie 
Instituut vir doktorale studies oor die vervaardiging van 
gespesialiseerde Italiaanse  vleisprodukte met volstruisvleis. 

Die program bied ‘n unieke geleentheid aan beide departemente 
en die Elsenburg Diereproduksie Instituut vir die uitruil van 
tegniese kundigheid en uitnemende opleiding van nagraadse 
studente.

Befondsing van die projek  geskied deur die Erasmus Mundus 
program wat  ten volle deur die Europese Unie befonds word.

Although the Department achieved an overall performance rating 
of between excellent and good, it is Management’s viewpoint 
that the excellent scores must be maintained whilst good 
performances should be improved upon, in order to attain also 
an excellent rating in future and that special attention be afforded 
to the recommendation of the Public Service Commission, 
especially 
•     Principle 8: The time taken to fill vacancies be improved; 

and
•     Principle 9: Attention should be given to meet the National 
Employment Equity Targets.

A special word of thanks is extended to all officials for their 
dedication and hard work, for it is they that ultimately deserve the 
praise for the Department’s performance achievements.

The Public Service Commission (PSC) is, inter alia, responsible 
for evaluating and reporting on the extent to which government 
departments adhere and comply with the values and principles 
set out in Section 195 (Chapter 10) of the Constitution. In this 
regard the PSC has designed, piloted and implemented a 
Transversal Monitoring and Evaluation System that it uses to 
evaluate performance against the nine constitutional values 
and principles governing public administration. The latter are 
regarded as an operational definition for “good governance”. The 

The methodology applied by the system in essence involves 
assessing the actual performance of the Department against a 
set of indicators and standards. Evidence about the actual state 
of practice for the nine Constitutional Values and Principles was 
obtained by
•     Collecting and assessing policy and other documents.
•     Conducting interviews with relevant officials.
•     Assessing qualitative and quantitative data according to 

templates and measures.
•     Interrogating the evidence against indicators and standards.

assessment by the PSC, through using the System, provides a 
status of the quality of governance of departments across the 
nine performance areas.

The 2010/11 research cycle for the PSC included all the 
Agriculture Departments and all Offices’ of the Premier.

Find below a summary of the nine performance areas: 

By following this methodology, a sense of the performance of 
the Department against each of the nine Constitutional Values 
and Principles was arrived at. Based on the assessment, a score 
was awarded to the Department on a rating scale consisting of a 
performance band of 1 to 5 (1 being the lowest score and 5 being 
the highest score per Principle). The following is a synopsis of 
the provisional finding by the PSC of how the Department has 
scored under each Principle for the evaluation cycle 2010/11.

Constitutional Principle

•  Professional Ethics

•  Efficiency, Economy and Effectiveness

•  Development Orientated Public Administration

•  Impartiality and Fairness

•  Public Participation in Policy-making

•  Accountability

•  Transparency

•  Good Human Resource Management and   
   Career Development Practices

•  Representivity

Constitutional Value

•  A high standard of professional ethics must be 
   promoted and maintained.

•  Efficient, economic and effective use of resources 
   must be promoted.

•  Public Administration must be development orientated.

•  Services must be provided impartially, fairly, equitably 
   and without bias.

•  People’s needs must be responded to and the public 
   must be encouraged to participate in policy-making.
•  Public administration must be accountable.

•  Transparency must be fostered by providing the 
    public with timely, accessible and accurate information.

•  Good human resource management and career 
development practices to maximise human capital 
must be cultivated. 

•  Public Administration must be broadly representative 
of the SA people, with employment and personnel 
management practices based on ability, objectivity, 
fairness and the need to reduce the imbalances of 
the past to achieve broad representation.

Performance Indicator (examples)

•  Cases of misconduct where a disciplinary hearing has been 
   conducted.
•  Comply with the provisions of the Disciplinary Codes and 
   Procedures for the Public Service. 
•  Expenditure is in accordance with the budget.
•  Programme outputs are clearly defined and there is credible 
   evidence that they have been achieved.
•  The Department is effectively involved in programmes/projects 
   that aim to promote development and reduce poverty.
•  There is evidence that the Department follows prescribed 

procedures of the Promotion of Administrative Justice Act (PAJA) 
when making administrative decisions.

•  The Department facilitates participation in policy-making.

•  Adequate internal financial controls and performance 
   management are exerted over all departmental programmes.
•  Fraud Prevention Plans (FPP), based on thorough risk 
   assessments are in place and are implemented.
•  Departmental Annual Report. 

The Department complies with National Treasury’s guideline on 
Annual Reporting.

•  Access to Information.
The Department complies with the provisions of the Promotion 
of Access to Information Act (PAIA).

•  Recruitment.
Vacant posts are filled in a timely and effective manner.

•  Skills Development.
The Department complies with the provisions of the Skills 
Development Act.

•  The Department is representative of the South African people 
   and is implementing diversity management measures.

Principle

•  Professional Ethics
•  Efficiency, Economy and Effectiveness
•  Development Orientated Public 
   Administration
•  Impartiality and Fairness
•  Public Participation in Policy-making
•  Accountability
•  Transparency
•  Good Human Resource Management 
   and Career Development Practices
•  Representivity
Total
Average (for 9 Principles)

Total Score

4.75
4.00
5.00

5.00
4.00
5.00
5.00
4.00

3.50
40.25

Percentage %

95%
80%
100%

100%
80%
100%
100%
80%

70%

89%

Performance

Excellent Performance
Good Performance
Excellent Performance

Excellent Performance
Good Performance
Excellent Performance
Excellent Performance
Good Performance

Good Performance
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David Marco

Dr Tertius Brand
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