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FOREWORD

ARC LNR

Delivering a scientifically based Service 
Dr Jakkie du Toit 
Research Team Manager : National Milk Recording and Improvement Scheme

Thank you very much for your continuous participation and 
support of performance recording administered by the ARC. We 
sincerely hope that 2016 will be less challenging for the dairy 
industry compared to the previous 2 and more years. 

After an evaluation in 2013, the ARC once again surpassed the 
stringent quality requirements of the ICAR (International 
Committee for Animal Recording) and it was awarded a 
Certificate of Quality (CoQ) in recognition of its adherence to 
stringent international standards on performance recording in 
dairy cattle. The following letter of approval and press release 
followed the announcement:

“We are pleased to inform you that the ICAR Executive Board 
endorsed the report prepared by the auditor on the Certificate of 
Quality and approved the renewal of the CoQ to the “Agricultural 
Research Council” for Identification system for dairy cattle, 
beef cattle; recording of production of dairy cattle, beef 
cattle, dairy sheep, and genetic evaluation of dairy cattle, as 
well as the granting for the new fields of recording of 
production of meat sheep and goats, and genetic 
evaluation of beef cattle and laboratory analysis and data 
processing for members.” 

All this might be very reassuring, but is of little value if the 
scheme is not delivering where it matters most, namely to serve 
as an effective instrument to assist dairy farmers in making 
informed and timeous management decisions. Usually 
participation and acceptance of technology reflect the level at 
which the system delivers. Participation in the scheme is 
increasing at a steady pace, regardless of the worldwide 
tendency of less but larger herds. We already have 38 emerging 
dairy farmers participating in the scheme on the same level as 
commercial dairy farmers. A marked tendency is the increased 
participation of herds using electronic communication, proof of a 
system that makes the necessary adaptations to comply with 
the requirements of modern changes in the field. Not only does 
the system provide for the exchange of electronic data between 
farm computer software programs, but more milking systems 
are part of this information exchange between INTERGIS and 
the farm. In this edition you will find a contribution on the 
excellent management program, available via INTERGIS, 
which focuses on health and feeding criteria based on SCC and 
MUN levels in milk. 

Although the South African National dairy herd is on the right 
track and make good genetic progress, we should ensure our 
status as a country with superior genetics. Currently a number of 
genetic dumping is taking place where the semen of inferior 
bulls is imported into South Africa, based on so-called 'good' 
breeding values obtained from indifferent International AI 
organizations. The dairy farmer only realizes the effect of the 
imported bulls' genetics three or four years down the line, when 
their daughters reproduce and come into production. Incorrect 
decisions now can destroy a herd and its sustainability. 

The new exciting point of discussion amongst animal breeders, 
especially in the dairy industry, is genomic selection. This is 
indeed a breakthrough in animal breeding and improvement. 
The technology has come to stay and will accelerate genetic 
progress of animals worldwide. One critical point that has to be 
mentioned is the fact that the industry still need milk production 
traits recorded, to convert genomic data into selection 
information for effective use in breeding programs. The 
environment in which an animal produces and reproduces, will 
influence the extent of the expression of that specific gene 
combination. This is why we cannot compare BLUP of breeding 
values, nor genomic information from different countries with 
each other. Measurements and genomic selection data, 
originating from different environments, can be used within the 
South African evaluations, to obtain the correct information, 
which can be used as a selection tool.

The first step is to establish a clear relationship between the 
information contained in the individual genome (SNP) 
information of animals (usually AI bulls), where the EBV's have 
been calculated with a high degree of reliability. Once these 
relationships have been established, the information can be 
used to predict genomic values. To take full advantage of SNP 
technology, the South African industry should build a South 
African reference population for every breed. In this edition you 
will find a contribution by Dr Makgahlela on genomics. 

The National Dairy Recording and Improvement Scheme is a 
good example of how the industry, individual dairy farmers, the 
ARC and DAFF work together in an effort to improve the dairy 
industry as such. An increase in performance participation will 
ensure a more reliable National Database and increased 
investment in research and development.

During the year the ARC again introduced the Master Dairyman 
competition. After the identification of the finalists in each region, 
they were visited by a judging panel. The panel of 4 judges 
evaluated each herd based on Genetic Merit for traits measured 
in the scheme, Production & Reproduction, Visual appraisal of 
functional traits and Health Traits of the animals. 

The National Dairy Performers Awards function was presented 
on Friday 16th October at the Agri Expo, Sandringham near 
Stellenbosch. It is also significant that this event collaborated 
with World Food Day, since identification and performance 
recording is key to improved, sustainable food production and 
safety. This gala event, one of the highlights on our country's 
agricultural calendar, attracted some of South Africa's top 
achievers in industry. The presence of key stakeholders in 
industry and officials from DAFF also emphasized the 
importance and status of the event. Also read the complete 
press release in this edition.

God bless you all.               
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Fear thou not; for I am with thee: be not dismayed; for I am 

thy God: I will strengthen thee; yea, I will help thee; yea, I 

will uphold thee with the right hand of my righteousness.

 - Isaiah 41:10

Moenie bang wees nie, Ek is by jou, moenie bekommerd 

wees nie, Ek is jou God. Ek versterk jou, Ek help jou, Ek hou 

jou vas, met my eie hand red Ek jou.

 - Jesaja 41:13

LIG OP DIE PADFOOD FOR THOUGHT

AKTIEWE MELKVERSLAG
Bekostigbare melkaantekening is ons doelwit”

Die beste beskikbare tegnologie is gebruik in die ont-
wikkeling van die funksionaliteite, sodat u meer praktiese 
inligting bekom vanuit die melkaantekening data. Daar 
word spesifiek gefokus op ekonomiese belangrike 
eienskappe, bv. SST en MUN, asook produksievlakke.

Baie belangrik - die verslag word aan u beskikbaar gestel 
sonder enige ekstra koste. Die volgende funksionaliteite van 
die indrukwekkende verslag, om slegs 'n klein gedeelte uit 
te wys van wat beskikbaar is, volg:

Interaktiewe Melk “Dashboard”

Die dashboard reageer op gebruikers seleksie van 
eienskappe, wat u in staat stel om die informasie van u 
keuse te sien. Dit is nie 'n vooraf gedefinieerde, statiese 
verslag op 'n standaard templaat nie, maar volledig 
dinamies en interaktief. Geen papieroorlog meer nie – die 
gebruiker kan besluit watter deel van die verslag selekteer 
word om as 'n aksielys te dien. Verslae kan ook in pdf 
formaat genereer en gestoor word. 

“Real-time” Verwerkings

Die dashboard doen lewendige data verwerkings, gebasseer op die 
filter opsies soos deur die gebruiker gekies word.

Milk Cattle Bulletin  -  2015 -  Melkbees Bulletin
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ACTIVE MILK REPORT

SST Filterverslag met laktasie geskiedenis

Vanaf die platvorm kan individuele diere of groepe van diere wat 
probleemgevalle is, opgevolg word. Spesifieke periodes kan geselekteer 
word om meer onlangse inligting te sien. MUN verslae kan ook gefilter 
word op waardes wat buite die norme voorkom. 

Individuele SST geskiedenis per dier

Historiese tendense

Historiese data kan analiseer word om sekere tendense uit te wys en wat 
die gebruiker toelaat om beter insig te hê op toekomstige 
besluitneming.

Bul/Vaar evaluasie

Bulle wat in die kudde gebruik is, kan evalueer word op grond van hul 
dogters se prestasie vir 'n spesifieke eienskap, byvoorbeeld gemiddelde 
SST, produksie eienskappe, ens.

Vir meer inligting, skakel u naaste LNR-DPI beampte of  
Dr Jakkie du Toit by 021-8093515 of  082 348 7147 of 
e-pos dtoitj@arc.agric.za

"Affordable milk recording is our aim”

State of the Art Technology was used to 
develop these functionalities to enable you 
to get more practical information from the 
milk recording data. We specifically focus 
on economically important traits, for 
example SCC and MUN, together with 
production levels. 

Most important - this report will be avail-
able to you at no extra costs. The following 
features, to mention only a few of those 
available, are characteristics of this im-
pressive report :

Interactive Milk Dashboard

The dashboard will react to user selection, 
allowing the user to see whichever 
information he/she wishes to see. It is not a 
predefined static report on a standard 
template, but is completely dynamic and 
interactive. No more paper war - the user 
can determine which part of the report 
he/she wants to generate to be used as an 
action list. Reports can also be exported in 
pdf format. 

Real-time Calculations

The dashboard does real-time calculations 
on the fly, based on filters set by the user 
for SCC.

SCC  Filter report with  lactation history

From this platform individual animals or 
groups of animals identified as problem-
atic cases, can be filtered. Specific periods 
can be selected to view more recent data 
and trends. MUN reports can also be 
filtered on values outside the standard 
norm.

Individual SCC history per animal

Historical trends

Historical data can be analyzed to detect 
trends and to allow better insight into 
future data.

Sire evaluation

Sires used in the herd can be evaluated on 
the performance of their daughters for a 
specific trait, for example average SCC, 
production traits, etc.

For more information, contact your 
nearest ARC-API officer or Dr Jakkie du 
Toit at 021-8093515 or  082 348 7147 
or dtoitj@arc.agric.za   
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2015 ARC
NATIONAL DAIRY PERFORMERS AWARDS

The purpose of the Master Dairyman 
competition is to acknowledge South 
Africa's most outstanding achievers in 
breeding genetically superior animals, 
using performance recording and perfor-
mance testing as tools. Recognition will be 
given to superior commercial and small 
scale herds and awards will be allocated to 
specific categories. 

The ARC annual National Dairy Performers 
Awards were presented on Friday 16th 
October at the Agri Expo, Sandringham near 
Stellenbosch, on behalf of the National 
Dairy Recording and Improvement Scheme 
of ARC-API. It is also significant that this 
event collaborates with World Food Day, 
since identification and performance recor-
ding is key to improved, sustainable food 
production and safety. 

This gala event, one of the highlights on our 
country's agricultural calendar, attracted 
some of South Africa's top achievers in 
industry. The presence of key stakeholders 
in industry and officials from DAFF also 
emphasizes the importance and status of 
the event. 

All the dairy herds participating in 
performance recording via INTERGIS, 
qualified for the Master Dairyman 
competition. The top herds in every region 
were identified based on objective 
production standards and functional 
efficiency. Official milk recording for at least 
3 years is essential for a herd to qualify for 
any award. At least 2 herds per region were 
identified as finalists. One small scale 
farmer was added to the regional finalists, 
even if they did not meet the criteria to be 
selected as 1 of the superior herds. 

The finalists in each of the 5 milk recording 
regions were visited by a judging panel of 4 
members, each focusing on a list of 
applicable criteria. Dr Jakkie du Toit based 
his evaluation on breeding goals and selec-
tion for traits measured in the scheme, Dr 
Carel Muller focused on feeding strategies, 

production and reproduction, Dr Barry van Houten focused on health traits and 
milking procedures and Mr Danie Giliomee focused on the visual appraisal of 
functional traits of the herds. 

This year's awards include the following categories: 

The ARC National Special Award for Performance Recording since 
1986 - Amalienstein 

The ARC National Herd with the Best Somatic Cell Count - awarded to 
Robertson Broers with 172 000 cells /ml 

Vlnr : Dr Bongani Ndimba (RIM, Infruitec & Nietvoorbij), Monwabisi Daniels and 
Masixole Tutu (ARC Small Scale winner from the Eastern Cape), Johannes Loubser 
from the PE Loubser herd (ARC National Winner Master Dairyman of the year), Prof 
Norman Maiwashe (General Manager: ARC-Animal Production Institute) and Johan 
Claase (Production Scientist, Dairy from DAFF). 

Vlnr : Dr Bongani Ndimba (RIM, Infruitec & Nietvoorbij), Johannes 
Loubser from the PE Loubser herd (ARC National Winner Master 
Dairyman of the year), Prof Norman Maiwashe (General Manager: 
ARC-Animal Production Institute) and Johan Claase (Production 
Scientist, Dairy from DAFF).
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Finalists and Regional Winners for Master Dairyman of the Year 

 Free Sate - Abramar Boerdery 

 Eastern Cape - DF Ferreira 

 Western Cape - PE Loubser 

 Kwazulu Natal - Glenfern Estates (Pty) Ltd 

 Gauteng - EDE Farming 

ARC National Small Scale Dairyman of the Year - awarded to M Daniels 

ARC National Master Dairyman of the Year - awarded to PE Loubser 

The awards function, which was attended by 90 invited guests, was opened 
by the acting General Manager of the Animal Production Institute, Prof 
Norman Maiwashe. He stressed the importance of a healthy and growing 
dairy industry and elaborated on the impact of performance recording when it 
comes to ensuring food security in South Africa. Mr Joel Mamabolo, Director, 
Animal Production of DAFF, also scetched the importance of a competition of 
the magnitude of Master Dairyman, which should motivate dairy farmers to 
improve their enterprises. Dr Jakkie du Toit gave an overview of the criteria set 
for the specific awards, whereafter Mr Dèan Kleynhans had the important role 
as Master of Ceremonies. During the function the respective overall winners 
were crowned from amongst the provincial winners countrywide. The 
proceedings were rounded off with a fantastic Dinner during which Dr Jakkie 
du Toit gave a word of thanks, in particular to sponsors and facilitators of the 
event. 

The ARC National Best Performing 
Milking Team - awarded to the herd of 
PE Loubser 

The ARC National herd with the Best 
Inter Calving Period - awarded to 
Diepekloof Boerdery with 384 days 

The ARC Regional Small Scale Dairy-
man of the Year 

 Kwazulu Natal - BM Landa 

 Free State – Farm Fort Savage 

 Gauteng – AS Mohapi 

 Eastern Cape – M Daniels 

ARC Regional Finalists for Master 
Dairyman of the Year 

 Mount Ashley Farming Trust 

 Mr and Mrs AC Webster 

 Mrs CV Cronje 

 Surrey Hills Farm Trust 

 Robertson Broers 

 Rhodes Food Group (Pty) Ltd 

 Diepekloof Boerdery 
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Mr and Mrs AC Webster
The Foundation herd started in 1990 the same year our 2nd daughter was born. We 
started in Weenen with less than 20 cows but decided to only have registered jerseys.  
It has been our policy to produce high solids milk from high quality cows all year round 
as that is what our market required.  We milk recorded from the start.  We have grown in 
Weenen where we started with only private sales and then added cheese, as there 
were no milk buyers willing to come to Weenen.  The herd grew very well and has 
remained a closed herd. We were able to join Nestle when they were willing to collect.  
The herd is now approximately 550 cows in milk year round.  Highlights have been 
enjoying beautiful cows with our girls showing at the youth show and now taking part in 
the on farm herd competition.  This year we have been joined by our son in law, Barry 
Schiever, which has been a wonderful development and he has brought new skills and 
energy.  We are nurturing our succession plan and excited for the future. 

Francis and Alan Webster

BM Landa
We bought The Changes farm in 2004 with 25 lactating cows and followers.  The previous 
owners were using a bull and have continued the same.  We have 25 lactating cows, 10 dry 
cows and about 7 heifers in calf.  We are geared to milk 150 cows by the end of 2015 and 
are currently shopping for 50 pure breed Jerseys.  The main challenge is where to source 
them.  We joined ARC in 2008 with a perception of improving the herd.  We would request 
the ARC to help improve the quality and health of the herd. 

Ben Landa
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PROFILE OF OUR WINNERS

Mrs CV Cronje
This herd originated from January 2000 and the owner is Ms. Jane Cronje. Currently milking 111 Grade 
Holsteins, Grade Dairy Brown Swiss, Grade Jerseys and Crossbred. The animals originate to the 
biggest extent from Stud breeders. The herd started with milk recording on 12/12/2007. The herd 
averages for 2014 for 91 Lactations were as follows: 8775kg Milk, 3.85% BF, 3.42% P, SCC of  325 000 
and ICP of 463 days. Highlight of the herd through the years was the vast improvement on the quality 
and type of Dairy Brown Swiss animals due to the assistance of performance recording and the 
selection of superior sire selection. The aim, future expectations and challenge is to survive in the 
current Dairy Industry.  

Jane Cronje

Ede Farming
This herd originated from 1970 and the owner is Mr. Miles Stead. The current herd manager is Mr. Shaun 
Spence and started working at this herd in March 2011. The herd started with milk recording on 02/12/2008. 
Herd averages for 224 Lactations as follows: 11097 kg Milk, 3.63% BF, 3.18% P, SCC  838 000 and ICP of 
415 days. 

The previous owner used to milk Jerseys. Due to various reasons the herd was gradually replaced with  
Holsteins. During the last four years the herd expanded and is still in a growing phase. Started off with twice 
milking a day, the herd changed over to three times a day since April 2013 to utilize the genetic potential of 
the cows. The owner is also in a process of building cow housing to counter the harsh weather conditions. 
Future development will include a new dairy and a second 300 cow housing unit. The aim is to be able to 
breed and manage hassle free, cost effective, fertile cows that can allow us to adapt to the challenges of the 
changing dairy Industry.

Shaun Spence

Milk Cattle Bulletin  -  2015 -  Melkbees Bulletin
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PROFILE OF OUR WINNERS

S Mohapi
This herd originated from the year 2000 and the owner is Mr. Abram Mohapi. Currently milking 37 
Grade Holsteins and 1 Grade Jersey. Started with milk recording on 11/03/2014. The herd averages 
for 19 Lactations as follows: 7222 kg Milk per 305 day lactation, 4.16% BF, 3.42% P, SCC of 180 000  
and ICP of 390 days. The herd started with 12 cows in milk in Woodlands, Randfontein and is now 
milking in Cardoville. One of the challenges was to get a milk buyer. Aim and future expectations are 
to expand the total of  number of cows in milk and to produce my own roughage to be added to the 
concentrates in use. 

Abram Mohapi

Surrey Hills Farm Trust
Surrey Hills Farm Trust is the proud owners of the very well-known Eastern Cape Jersey herd, namely the  
“CAROLDALE JERSEYS”  which was established way back in the early 1960's by Neil's farther, Uncle 
Kit. Kit Carter also starting off very modestly with a few Jerseys and mixed Jersey cows, always enlarging 
the herd and the farm. What is absolutely remarkable today is that this herd since its inception was a 
closed herd by only making use of registered Jersey AI bulls. AI was started in the early days when Taurus 
AI Co-operation was founded. This herd was also a Taurus, Jersey Bull Testing herd and also made their 
fair contribution to the entire genetic pool of Jerseys in South Africa.   

Currently this herd consists of approximately 200 cows in milk all year round, base totally on dry land 
kikuyu/ryegrass based pastures which totals to approximately to 200 ha. The current production levels of 
22 litres/day/cow. The current Butterfat & Protein 4,9% and  3,9% respectively. The fertility status of this 
herd is far beyond reflection as the herd's current ICP is 383 days and first calve heifers to calf at 27 
months of age.

Neil & Uncle Kit's current breeding goals is to breed a better Jerseys and AI semen worldwide are used on 
a selective base to achieve certain goals. Furthermore, the Carter Family place very much emphasis on 
good conformity and hoofs as his Jerseys cows have to walk quite some distances.  Neil is absolute 
passionate about the breeding of his Jersey his Jerseys to the correct balanced Jersey cow which is 
hardened and adapted to his farming conditions.                                                  

Neil Carter

DF Ferriera
We milk approximately 420 cows from pastures in Tsitsikamma, Eastern Cape. Our entire herd of ± 
850 head is registered with SA Holstein under Prefix “Fredskraal”.  It started in 1990 when we 
acquired heifers from well-known Holstein Breeders, Brakfontein (Jerry van Niekerk), Cavers (Ken 
Ross) and Malanskraal (Cloete Brothers).

Ironically, we could not get AI Semen from Taurus SA as we were not a registered breeder at the 
time.  Fortunately we got access to Canadian Semen through their agent.  I was privileged to attend 
the World Dairy Expo in Wisconsin, U.S.A. in 1995 and also visited dairy farms there and in Canada. 
We imported Semen of the young bull Comestar Leader which had a great impact on our herd. Our 
aim was to add value and also breed animals which could adapt on produce economically from 
pastures.  We strive to breed animals of good type and medium frames with emphasis on Rump 
(Slope & Width) Chest width and good udders.  We started milk recording approximately 20 years 
ago.

Herd Recent Highlights:
In top 5 of national Herds for highest milk production in herds of at least 300 cows milked 2 x day

3 Young cows in National Top 100 of Holstein Merits Genetic Index

 1st Place for 1st lactation heifers in 2014 – East Cape Holstein Club Herd Competition.

 The following remark from Harry Schuiling (Semex Sales Manager – Western Europe, Asia & South Africa) after a recent farm visit:

“Well defined goal and an open mind delivers great results. Having had the opportunity to see your extremely uniform and high quality herd, 
once again proves to me that excellent results are achievable through great cow management, together with a solid genetics program”

Dawfred Ferreira

Milk Cattle Bulletin  -  2015 -  Melkbees Bulletin
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PROFILE OF OUR WINNERS

Robertson Broers
Robertson Boerdery started when Gordon's grandfather started it in the early fifties. Gordon teases 
by saying that his father referred to the cows from those years, who served as the basis for today's 
herd, as his “Outeniqua Special's”.

Gordon's father changed the herd to using only Jersey bulls in the sixties. From 1980 only KI is used, 
using international Jersey bulls to adapt to the needs and breeding policy of the herd.

Nowadays the Robertson herd consists of an average of 250 cows in milk. Cows are on cultivated 
pasture and calve right through the year. They have a herd average of 22 liter/day and an average BV 
% and Prot % of 4.9 and 3.8 respectively. The herd also has approximately 100 dry cows and 160 
heifers on 250 ha of very steep ground. The farm maintain production on 56 ha irrigation and 100 ha 
natural grazing, on which a variety of seasonal crops for milk production are planted. The herd has a 
good fertility rate with a ICP of 394 days and age of first caving at 25 months. Selection is done 
according to fertility and high quality milk to maintain a SCC of under 220 thousand. Furthermore culling is done for normal functional traits, 
such as posture, udders and feet. 

As land is very expensive in the Karatara area and is therefore the biggest limiting factor, Gordon must focus on strict selection measures 
and optimal production per cow for his conditions.

Gordon Robertson

M Daniels
Monwabisi and Masixole have, for the past five years, been conducting a dairy farming operation on the farm 
Dekselfontein, Alexandria District of the Eastern Cape. The farm is owned by the Department of Land Reform and 
Rural Development. The current scale of the operation, where approximately 160 cows are milked.

Started recording with ARC in the year 2013 on average of 440 000 somatic cell count (SCC), and through 
continuous innovation and monitoring we have manage to reach an average of 239 000 SCC. The current 
management team, six in total, consists of members of the Daniels family and associates, have been operating the 
Dekselfontein farming business successfully for the past five years, in spite of the business being sub-critical in 
size. This achievement can be ascribed to highly discipline financial control, diligent farming activity and the 
relationship with the ARC.

Currently the number of lactating cows is approximately 160 and undersized, now the focus is to enlarge the 
operation in order to milk 300 cows. It is worth mentioning that beside lack of business experience and no mentor, 
the project has achieved so much. The farm has 17 point parlour which will be added with another 17 point 
herringbone parlour to accommodate the capacity of the increasing herd.

Masixole Tutu

Monwabisi Daniels

PE Loubser
The Loubser Family bought Welgegund in 1875 and the 6th generation is currently farming there.  My 
father started the herd in 1955 with 20 cows.  We changed to machine milking in 1976 and the current 
milk parlour (64 point carousel) was built in 2005. Current herd size is 1650 Holstein and Ayrshires 
cows, milked 3 times per day. In 1999 I took over the dairy on a full time basis.

Highlights: 
Western Cape milk farmer of the year in 2012.

Winner of the Philadelphia Herd competition for the eighth time.

Started using the current milk parlour (64 point carousel) in 2005.

To date 25 cows with a lifetime production of more than 100 000 L.  One thing we are very proud of.

SA record for the highest production of 107L per day without BST and only milking 3 times per day.

My aim and future goals for the herd:

Aim no 1 is survival. This objective can only be met if the animals are healthy and maintain good production. This needs excellent and 
purposeful management. A second milking parlour is being planned to increase the herd to 3000 – 3500 cows in milk..

Johannes Loubser
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PROFILE OF OUR WINNERS

Diepekloof Boerdery
We started in 1989 with 80 cattle from Piketberg. My father bought cattle from all 
over and leased them to farmers in the Porterville / Piketberg area, where he 
practiced as a veterinarian. Most of the original bloodline originated from Tierkloof 
and were bred by the now deceased Willem van der Merwe. Our herd has 700 
cows in milk and the herd is 26 years old. I took over the herd from my father five 
years ago. 

Highlights: 

The addition of 150 cows in milk from a local herd that stopped production in 
2000. 

The building of a new milking parlour in the same year. 

Aim and future goals: 

To strive to use our resources optimally. 

To strive to produce the best quality milk as economically as possible to our milk buyers.  

We are seeking for solutions and opportunities to produce milk more effectively. 

Riekus en Charl de Wet

Rhodes Food Group (Pty) Ltd
Rhodes Food Group (RFG), previously known as Rhodes Fruit Farmers (RFF), is hidden in the heart of the 
Groot Drakenstein, near Franschhoek in the Western Cape. The herd started in 1903, after Cecil John 
Rhodes and Ernest Oppenheimer imported animals from Scotland. The current herd was established on the 
present farm in the early 1970's.  The Rhodes Ayrshire herd currently consists of 1000 animals, of which not 
more than 500 cows are in milk.

RFG's lactating herd always gets TMR (total mixed rations), consisting of concentrated food, luserne and 
wheat straw. The success of the herd is partly due to fact that the consistency of the ration is kept constant. 
Nova Foods formulates the rations to ensure that the cows needs for milk production, milk consistency, body 
condition and lactation stage are met. The position of the farm does not allow us to produce silo fodder. 
Therefore roughage must be bought for the animals. Roughage is also analysed continually and rations are 
adapted if necessary. Feeding specialists monitor the milk production- and consistency, as well as other 
important parameters, like body condition, to ensure that cows produce optimally. 

A feeding program, designed for optimum rumen- and udder development, is used for the replacement 
heifers. The heifers are weighed and measured monthly. This data is compared to target values to determine 
if RFG is on target for heifers to calve at 24 months.

Bart Volschenk

Amalienstein
The Amalienstein herd started when there was a need for fertiliser for the vinyards in the sixties. In 
those years it was called Hofmeyer and partners and later only Hofmeyer. The government bought 
the farm from Hofmeyer in 1986, to provide work for the community of Zoar water. Lanok, currently 
known as Casidra, managed the farm on behalf of the government. The herd used to be pure 
Holstein up until 2012, when Jersey and Fleckvieh animals were added to the herd. The cows are on 
a grazing system with a low percentage of concentrated feed. Currently 140 mixed cows are being 
milked. Our herd is over 50 years old and Ernest took over the management of the dairy on 5 June 
1995. A few highlights:

The herd has a few one star cows from the time of the Arlinda Family. 

Prizes were won on the Ladismith and Oudtshoorn shows, as well as the in the Klein Karoo Herd 
Competition.

The aim is to expand the herd to milk 300 cows as soon as the irrigation system is upgraded.  

Ernest Hardien
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PROFILE OF OUR WINNERS

Abramar Boerdery
The herd is between Hoopstad and Builfontein it's started in 1980 with hands milking afterwards they 
used machines as technology developed, the herd are managed by Marthinus Smith and he is also 
the director of Abramar Boerdery and the other director, his father Abram Smit, died in 2009.  The 
herd consists of 130 Holstein cows that are being fed a total mixed ration (TMR).

The herd started milk recording in 2007 and in the year 2007/2008 it was selected as the new comer 
in the Master Dairymen Competition in the Free-State.

The goal for the herd is to be sustainable, continue to improve milk quality and to increase production 
of each animal. The prospect of dairy farmers in the Free State in the short term to Marthinus is the 
uncertainty due to the price structure applied by milk buyers. Through this uncertainty, Marthinus still 
stays positive and believe that God will provide.

The herd averages for 2014 for 101 Lactations were as follows: 7855kg Milk, 3.92% BF, 3.36% P and 
ICP= 442 days.  

Marthinus Smith

Farm Fort Savage
Farm Fort Savage is a farm that is under the leadership of the Roman Catholic Church, the herd 
situated between Tweespruit and Ladybrand in the Eastern Free State Province. The farm started in 
1953 and managed by Sister Servior. In 1967 they build a milking parlors and milking cows for 
household consumption. Two years later we managed to get a market via Clover. In 2009 we started 
with milk performance recording and managed by Sister Priscilla till 2014, later joined by Sister 
Valentine. During the management of Sister Priscilla & Sis Valantine they received awards from the 
Master Dairymen Competition and qualified as the Best emerging farmer for the year 2008/2009, 
2009/2010 Best Emerging Farmers, 2011 National winner for the emerging farmers in South Africa. 
Future expectations and development will be to increase the herd size, improve milk quality and to 
implement Artificial Insemination practices. The herd averages for 69 completed lactations were as 
follows:

Average Milk: 4869, 3.82 % BF, 3.16% Prot with an Inter Calving Period of 391 days.

Sister Margaret
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Mount Ashley Farming Trust 
The Mount Ashley herd dates back to the late 1940's, AI was started in 1976, Milk 
Recording was started in 1981, present herd is 300 cows with an  average of 8500 
litres, 4% butterfat, 3.25% protein, inter-calving period of 410 days and the AI's per 
conception are 1.65.

The Herd is a registered Holstein herd and one of the highlights recently is obtaining 
consistently high classification scores. Our aim is to have a homogenous herd and to 
continue improving production traits.

Russell and Jo-Anne Crookes

Glenfern Estates (Pty) Ltd
Baldinnie Jerseys was established in 1947.  Five in-calf heifers were imported from Jersey 
Island in 1948 and these heifers and their progeny formed the nucleus of the Baldinnie herd. 
Baldinnie remains a closed herd except for the purchasing of young bulls from time to time. The 
Watson family, who took up the reins in 1994 after the tragic death of Gwen's father, is the third 
generation caretakers of the Baldinnie herd. The milking herd is restricted to 350–400 head, 
being constrained by the size of the farm. The herd has participated in official milk recording 
since 1951. The DIMSSA programme together with the Official milk recording figures are used 
in making management decisions such as selecting cows for sale. The August milk recording 
results for 338 cows were an average production 18kg, Butterfat 4.98%, Protein 3.81% and 
SCC 195000. The inter-calving period currently stands at 401 days. The highlights of our herd 
are that the cows which we have sold throughout South Africa have adapted quickly and easily 
to their new environments.

Gwen and Alan Watson
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CONFERENCE

By Dr Cuthbert Banga
ARC Animal Production Institute, Irene

2014 ICAR Interbull2014 ICAR Interbull2014 ICAR Interbull

The 2014 ICAR/Interbull conference was organised together 

with the IDF/ISO Analytical Week in Berlin, Germany, from the 
th st15  to the 21  of May.  Both conferences were hosted by the 

German Cattle Breeders' Federation (ADR). This was the first 

time ever that the two conferences were held together. Around 

650 delegates from 56 countries of all the five continents 

attended the General Assembly, opening ceremony, plenary 

session, two main and four parallel sessions with 60 oral 

presentations and discussions and meetings of fifteen Sub-

Committees, Working Groups and Task Forces.  The ARC was 

represented by Dr Cuthbert Banga and Prof Norman 

Maiwashe who are members of the Developing Countries 

Working Group and Interbeef Subcommittee, respectively.  As 

usual, the conferences availed big opportunities for 

professional exchanges and sharing of new knowledge and 

technologies among the participants. 

New ICAR President, Hans Wilmink, 
addressing conference participants

The 'New ICAR' Strategic Plan 

 The mission of ICAR is to meet the needs of its global membership 
in a professional and responsive manner while collaborating with 
other organizations, having similar objectives, and operating in a 
dynamic animal production environment. In pursuit of this mission, 
the ICAR Executive Board approved a 3-year “New ICAR” 
Strategic Plan. The Strategic Plan, which was endorsed by the 
General Assembly, defines ICAR as the leading global provider of 
guidelines, standards and certification for animal identification, 
animal recording and evaluation. It sets objectives for growth in 
ICAR membership and activities and improved global visibility and 
role of ICAR in a changing environment. The main features of the 
Strategic Plan include, inter alia, development, updating and 
maintenance of relevant technical guidelines and standards; 
improved communication and interactions with key stakeholders 
and developing and maintaining, through regular review, a robust 
ICAR strategy commensurate with the Mission and Vision 
statements.

The setting of annual goals is a fundamental part of the Strategic 
Plan and is also fundamental to good organisational governance 
and encapsulates the business direction in a simple measurable 
format. The new President of ICAR, Hans Wilmink, presented the 
Strategic Plan, highlighting the major structural and organisational 
changes that are envisaged to result in a 'new ICAR'.

ARC Animal Production Institute awarded 
ICAR Certificate of Quality

The ARC Animal Production Institute was one of 15 organisations 
presented with the ICAR Certificate of Quality at the Berlin 
Conference. The certificate is awarded to deserving members, 
following a rigorous audit by independent international experts in 
their field. It is meant to ensure that members provide a service 
which is both relevant and of good quality to their clients. The 
Certificate of Quality is designed to recognise and acknowledge the Participants listen attentively to the presentations

standard of service and product-provision to 
and by ICAR members. The benefits of the 
certificate to member organisations include:

A unique logo identifying product and service quality for 
customers which meets or exceeds the published ICAR 
guidelines.

A strong marketing tool for organisations which will identify their 
conformance with internationally recognised standards.

A time-sensitive approval period which will ensure to customers 
that the service provider has regularly met the ICAR standard 
criteria thereby providing enhanced confidence in the quality of 
service or product received.

Kudos and motivation for staff.

A mark of the demonstrated leadership of ICAR and its 
members in the international marketplace through the provision 
of value-added services.

The ARC Animal Production Institute's certificate was issued for an 
identification system for beef and dairy cattle; recording of 
production of dairy cattle, dairy sheep, beef cattle and meat sheep 
and goats; genetic evaluation of dairy and beef cattle; laboratory 
analysis and data processing.

The main topics of the INTERBULL sessions were fine tuning of the 
international genomic evaluation (GMACE) and the establishment 
of a genomic data exchange platform (GENOEX). The first routine 
GMACE run would start in August 2014. The establishment of a 
genomic data exchange platform 
(GENOEX) targeting initially paren-
tage verification SNP data was 
supported by Parentage Recording 
and World Breed Federations 
Working Groups. More information 
is available on www.interbull.org. 
Presentations and papers from the 
conference are available on the 
ICAR website, www.icar.org.

Prof Maiwashe receiving the 
ARC Animal Production's Certificate of Quality
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GENOMICS 

Dr Linky Makgahlela
ARC-Animal Production Institute, Animal Breeding and Genetics, Irene

in Dairy Cattle

Genomic research in dairy cattle is currently a hot topic, and has 
progressed much faster than in other food-producing animals. 
Genomics, which can be simply put as the study of the genome, 
has the potential to help dairy producers manage their herds and 
improve profitability. It is a technology under investigation; it has 
a short history but a long story. This paper brings you the 
research advances in genomic technologies that revolutionised 
the dairy industry, in particular, genomic tools that are more 
beneficial to dairy cattle genetic improvement. 

To date, most communication and extension has referred to 
“genomics”, which has little meaning to producers and to most 
industry personnel. Instead, think about this genomics as a “new 
piece of data collection” that can be used to genetically 
characterise a population. For example,  shows that Figure 1
traditional genetic evaluation of  breeding values (EBV) (A) in 
the era of genomics have simply been extended to include the 
new genomic data (B), and BLUP models have been revised to 
account for the DNA information.

Milestones in research and technological 
advancements

Three recent breakthroughs have resulted in the current 
widespread application of genomic tools for dairy cattle 
improvement: Sequencing of the bovine genome, followed by 
discovery of large numbers of single-nucleotide polymorphism 
(SNP) markers. SNPs are proving to be extremely useful tools 
for dairy cattle breeding. They are predominantly used to locate 
genomic regions responsible for variation in economically 
important traits, so as to select animals with desirable genes at 
those regions. SNPs are also used to reveal the recent wide-
spread use of AI on genetic diversity, infer population history in 

Figure 1: Data flow in the estimation of animal genetic merit with (B) 
and without (A) genomic information.

the recent and distant past, parentage verification, locate 
genome-regions that have been under strong selection (e.g., a 
mutation that increases milk yield), etc.

Another major advance was the demonstration that accurate 
selection decisions are possible when breeding values are 
predicted from dense SNP data called genomic selection.  
Genomic selection (GS) methodology, the most popular subject 
for many communications, refers to selection decisions based 
on genomic breeding values (GBV) estimated as the sum of the 
effects of genome-wide SNP markers. Figure 2 summarises the 
process involved in genomic evaluations of GBV. In practice, 
GBV are calculated from marker effects in a subset of animals in 
the population (showed as reference bulls in ) with SNP Figure 2
genotypes and phenotypes for economically important traits. 
Genomic evaluation methods are then applied to the assumed 
young selection candidates having genotypes but without any 
phenotypes (depicted as testing bulls in ). The advan-Figure 2
tage we gain from GS is that we can now identify genetically 
superior animals at a much higher accuracy earlier than we 
could with simply the use of traditional parental averages. This 
gives dairy producers the potential to make significant genetic 
improvement in their herds. Note that accuracy of GS depends 
on the size of the reference population. It is therefore very 
important to have a reasonable reference population for 
accurate estimation of marker effects and GBV. For countries 
with numerically small populations such as South Africa, 
assembling such large references is challenging. Inclusion of 
cows in the reference population was found to increase 
accuracy of GBV. So, genotyping cows is an appealing strategy 
in which a larger reference population can be achieved.

Lastly, automated next-generation sequencing and genotyping 
technologies that enable researchers to genotype animals 
rapidly and cost-effectively. These SNP-arrays allow tens of 
thousands of SNPs to be genotyped on a single chip at a cost of 
a fraction of a cent per SNP. They are available in low, medium 
and high-densities to allow for flexible genotyping depending on 
available costs. 

Impact of genomics to the dairy industry: 
The genomics of profitability

Genomic tools have seen the largest impact in dairy cattle 
genetics since the introduction of artificial insemination. They 
were easily integrated into dairy cattle programmes as the 
infrastructure for implementation was mostly in place e.g. AI 
companies had genetic material (semen) for progeny tested 
bulls with many progeny records, EBV with accuracy close to 
100%, which constitute a reasonable reference population. 
Genomics promises substantial reduction in progeny testing 
costs (~92%). Instead of waiting for 5-6 years, AI companies can 
use DNA-tested young bulls as sires of sons, and the age is 

A: Genetic Evaluations B: Genomic Evaluationsvs
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limited only by their sexual maturity, which is about 2 years. This 
reduces the generation interval for sires of males by half, and the 
genetic gain is expected to increase twofold. Consequently, the 
market-share of genomic-tested bulls tipped of the scale over 
40% globally, while organized progeny testing of bulls has 
greatly reduced. 

Genomic selection has been extended to cows. Due to reduced 
genotyping costs, large numbers of genotyped cows are 
currently included in the reference populations with at least 2000 
cows genotyped/year in Germany, Australia and the 
Netherlands, and over 100 000 genotyped cows in the US. GBV 
for cows can be used to select dams of males and also, heifer 
calves for use in reproductive technologies such as multiple 
ovulation and embryo transfer or in-vitro fertilisation, before they 
reach sexual maturity.

Conclusions

Genomic technologies have so far revealed exciting results for 
dairy cattle breeding programmes and herd management. The 
story is just beginning to unfold. Many breeders have embraced 
genomic selection, and routinely use GBV when purchasing 
semen. AI companies are equally using genomic tools to identify 
elite bulls that can make positive genetic contributions. We 
should therefore keep our eyes and minds open to these 
opportunities.

 

Figure 2: Illustration of the application of genomic tools in dairy cattle 
breeding, called genomic selection, a methodology developed in a 
landmark paper by Meuwissen et al. (2001).
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in dairy herds - trends and indicators
Dr. Carel Muller

Directorate: Animal Sciences, Research & Technology Development Services, Elsenburg

Introduction

It is well accepted that the fertility of dairy cows affects the profitability and 
sustainability of a dairy herd. Cows must calve down to start a new lactation 
period. This should occur regularly, at least every 12 to 13 months. When calving 
intervals become longer, i.e. in excess of 13 months, the average daily milk yield of 
a dairy herd decreases. This is because a larger proportion of cows in milk are in a 
late stage of the lactation when the milk yield of cows is generally lower. This is 
indicated by a higher average number of days-in-milk for cows in milk. Another 
reason why cows should calve down regularly is to ensure a sufficient number of 
heifers to replace cows that are inevitably culled from the herd. Furthermore the 
genetic merit of replacement heifers determines the genetic progress of a dairy 
herd.

It is not always considered that the level of reproduction management affects the 
fertility of dairy cows. Very few cows are inherently infertile. Under natural 
conditions, cows will come on heat and conceive when serviced by a bull, 
however, when poor management intervenes in this process, cows often do not 
conceive easily or sometimes not at all resulting in them being labeled as infertile. 
The first step towards dairy cow fertility starts with heat observation. Cows may 
come on heat but with no heat-observation programme, heats will be missed. The 
second step towards cow fertility is correct artificial insemination (AI) techniques. 
This includes factors such as semen storage, thawing of semen, semen quality 
with regards to the number of live sperm and deposition of semen at the correct 
site. Some inseminators seem to have a natural ability to get cows pregnant from 
AI while others do not. Therefore, when heat observation is poor followed by poor 
AI techniques, cows seem to be infertile. On the other hand, by putting cows on a 
hormonal programme to aid heat observation and inseminating on specific days 
may seem to improve the fertility of cows.    

 Trends in reproduction management

In the past farmers often used a bull to service cows. Because of various practical 
reasons, this was replaced by the AI industry. Bulls earmarked for the AI industry 
undergo a progeny testing programme. Semen from bulls with positive genetic 
merit values are marketed by AI companies for inseminating cows. This enables 
farmers to obtain high genetic merit bulls from all over the world at a fraction of 
the cost and without the practical problems of keeping a bull. Some 40 years ago, 
dairy herds were small and cows were regarded as individuals and treated as 
such, however, because of financial pressures, herds increased in size and the 
individual attention of cows was lost. This is specifically a problem in large herds 
producing at high milk yield levels. 

Earlier, for reproduction management, farmers relied on the results of the national 
milk recording scheme which provided them annually with a herd calving interval 
figure. This was used together with the farmers' own recording of the number of 
AI's per conception. Another indicator that is often used is the number of cows 
confirmed pregnant at the regular (monthly) veterinarian visit, i.e. 10 cows were 
presented for pregnancy check and when 8 were confirmed as pregnant the 
pregnancy rate was 80%. 

Earlier, farmers also used individual cow cards or sheets containing all relevant 
information for each cow. Although this information is very important, this 
became difficult to manage when herds became larger. This resulted in the 
development of a number of computer-based herd management programmes 

each with its own specific features. However, 
these programmes were often developed by 
computer experts with little farming 
background. Because the computer does all 
the work, this has resulted in farmers building 
up large data bases of records of which many 
have little practical value. 

Possible useful indicators to be 
used

Although calving interval is important, it is 
not a good indicator of every-day repro-
duction management. A “good” average 
calving interval figure for a dairy herd could 
consist of some very long and short intervals. 
Further, no information is provided on the pro-
portion of cows calving down in relation to 
the number of cows in the herd during a 
specific 12-month time period. An “ideal” 
calving interval figure of 365 days may 
indicate good management, but when only 
70% of the cows in the herd calve down again 
over a 12-month period, a serious repro-
duction problem is indicated. The calving 
interval figure is an outcome result consisting 
of a number of factors that could be used for 
fertility traits, i.e. the interval from calving to 
first service, the success rate of first service, 
the interval from calving to conception (days 
open) and the number of services per 
conception. 

Farmers also use the average number of 
services per conception (SPC) as an indica-tor 
of reproduction management. Although it is 
very important, this figure must be used in the 
right context. A small number of SPC together 
with a high average number of days open 
(interval from calving to conception) for a herd 
shows that while saving on the cost of semen, 
the long interval to conception indicate a 
reproduction problem in the herd. Further-
more, if the figure is only estimated for cows 
that did become pregnant, the number of 
services of cows not conceiving is being 
disregarded. All services per conception 
would be a better indicator of reproduction 
management. The number of SPC is an 
indication of inseminator proficiency. The 
inverse of the number of SPC gives an 
indication of the inseminator success rate, i.e. 
2 services per conception means a 50% 
success rate.  
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The most important indicator of reproduction 
management is whether the heifers and cows 
are pregnant that are supposed to be 
pregnant. This includes all heifers older than 
15 months of age and all cows past 100 days 
in milk. Different systems are being used in 
various countries. 

The Australian InCalf project uses the 
following indicators for reproduction ma-
nagement of dairy cows:

the 100-day-in-calf rate – this is the 
proportion of cows that are pregnant by 
100 days after calving and

the 200-day-not-in-calf rate – this is the 
proportion of cows that are not pregnant 
by 200 days after calving.

The drivers of high in-calf rates are the 
following:

the 80-day submission rate – this is the 
proportion of cows that were inseminated 
by 80 days after calving and

the conception rate – this is the inverse of 
the number of services per conception.

According to a survey that was conducted in 
Australia, the following reproduction 
management standards are being used to 
compare farmers' own management standard 
to: 

Parameters
Top

farmers
Seek

advice

Conception rate (%)

80-day submission rate (%) 73 61
 

51
 

43

 Services per conception 1.96
 

2.33

100-day-in-calf rate (%)
 

58
 

45

200-day-not-in-calf rate (%)
 

13
 

19

A South African survey
An effort has been made to determine 
similar indicators for South African dairy 
cows for farmers to use. Initially only a small 
number of records were obtained to 
establish the possibility of such research. 
This has led to a number of congress papers, 
popular and scientific publications and an 
MSc(Agric)-thesis. This study also showed 
the potential of using reproduction 
management information to estimate 
breeding values for cows for different 
fertility traits. It would therefore be possible 

 

 Parameters
Average
All herds

 Top
3 herds

Bottom
3 herds

Heifers
 
Age at first service (m)

 
17.7

 
14.5 23.8

 
First service before 15m of age (%)

 
30

 
68 0

 

First service before 18m of age (%)

 

61

 

89 7

 

Age at first calving  (AFC) (m)

 

27.8

 

24.6 33.4

 

AFC before 24m of age (%)

 

21

 

60 1

 

AFC before 27m of age (%)

 

50

 

84 8

Cows

 

Interval calving date to first AI (days)

 

92

 

89 104

 

First AI before 80 days-in -milk (%)

 

51

 

62 44

 

Services per conception

 

2.16

 

1.62 2.35
Days open (days) 140 112 164
Pregnant before 100 days -in -milk (%) 40 57 31
Pregnant before 200 days -in -milk (%) 81 90 72

Results show a large variation in the standard of reproduction management 
among dairy herds. Although in top herds, age at first calving seems early, only 
84% calved down before 27 months of age. In top herds days open is 112 days 
resulting in an expected calving interval of 392 days. The current status of 
reproduction management in herds should be done regularly as part of herd 
management protocol. 

Conclusion
Reproduction management affects the fertility of dairy cows. Farmers should 
therefore know the standard of reproduction management for their herds on 
an ongoing basis. As this information could also be used for the estimation of 
breeding values for fertility traits, farmers are encouraged to adapt similar 
reproduction measures. This would make it possible to select for better fertility 
in dairy cows. For this a national data base for fertility traits is required. 

to select for better fertility in dairy cows. For this, however, a national data 
base for fertility traits is required. 

This study was followed up by another survey which is currently underway 
resulting in a larger data set with reproduction management information of 
heifers and cows. About 18000 heifer and 43000 cow records were available 
for this survey. Indicators have been adapted from the Australian InCalf 
project. Included are two tables showing the average reproduction 
management indicators for heifers and cows for 26 Holstein herds in 
comparison to the top and bottom 10% of herds.
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deur Johan Potgieter

Verbeter só vrugbaarheid en produktiwiteit

Vrugbaarheid is een van die belangrikste eienskappe wat 
die ekonomiese volhoubaarheid van enige veeboerdery 
beïnvloed. Die vrugbaarheid van melkbeeste wek 
sekerlik die meeste kommer aangesien internasionale 
studies toon dat moderne melkkoeie gemiddeld minder 
as drie laktasies voltooi. Die meeste koeie word uitgeskot 
omdat hulle nie weer beset raak nie. Die vrugbaarheid 
van melkbeeste dryf leeftydsproduksie, wat op sy beurt 
weer inkomste en winsgewendheid bepaal. Vrugbaar-
heid by melkkoeie kan word beskryf as die vermoë van 'n 
koei of vers om kort na kalwing goeie sigbare tekens van 
hitte te wys, met min inseminasies beset te raak en  
dragtigheid in stand te hou tot die volgende kalwing. 

     INVLOED VAN VRUGBAARHEID OP WINS

Vrugbaarheid het 'n geweldige invloed op 'n boerdery. 
Dit beïnvloed die inkomste wat deur die verkoop van 
melk en uitskot-diere gegenereer word. Melkproduksie 
en vervangingsverse kan slegs gelewer word indien 
suksesvolle reproduksie plaasgevind het. 

Lae vrugbaarheid het 'n groot invloed op kostes vir die 
melkboer wat hoër vervangingskostes, verlengde droë 
periode, meer inseminasies en hoër veearts-kostes 
insluit. Swak reproduksie in 'n kudde beinvloed 
potensiële genetiese vordering en ook die gemiddelde 
ouderdom-samestelling van die kudde, asook die 
gemiddelde aantal dae in melk van die kudde. Indien die 
gemiddelde aantal dae in melk van die kudde te hoog is, 
agv van nie genoeg koeie wat deur die jaar deurlopend 
kalf nie, is die gemiddelde melkproduksie laer en dus 
inkomste van die kudde laer as wat dit moet wees.   

     VRUGBAARHEID NIE SÓ OORERFLIK NIE

In seisonale melkproduksiestelsels waar kalwing ge-
woonlik binne 'n paar weke van die jaar plaasvind, kan 
diere wat laat kalf agv swak vrugbaarheid aanleiding gee 
tot kort laktasies, wat beteken 'n verlies aan melk-
produksie-inkomste vir die produsent. Koeie wat laat 
kalf in 'n seisonale-sisteem kan ook nie optimaal gebruik 
maak van goeie kwaliteit weiding vroeg in die seisoen 
nie, wat hulle potensiële risikos maak om nie met die 
volgende dekseisoen betyds dragtig te raak nie. 
Vrugbaarheid van vroulike diere is biologies 'n baie 
komplekse eienskap wat deur baie faktore beïnvloed kan 
word. Die genetiese komponent (oorerflikheid) van 
vrugbaarheid is laag (<10%), en dus het nie-genetiese 
faktore soos voeding, kuddegesondheid, koei-gemak en 
bestuursbesluite 'n baie groot invloed op suksesvolle 
reproduksie binne 'n melkkudde. 

     INDIVIDUELE KOEI-BESTUUR 'N VEREISTE

Ongeag die veranderde ekonomiese klimaat en 
verwagtinge van verbruikers het die kriteria vir 
suksesvolle reproduksie in melkkuddes nie baie verander 

oor die laaste 30 jaar nie. Ons verwag nog steeds dat elke 
koei in die kudde ten minste een keer per jaar sal kalf. Dus 
moet die kudde 'n gemiddelde aantal dae van kalwing 
tot konsepsie handhaaf van 85 – 95 dae, 'n gemiddelde 
TKP van 365 – 375 dae en die uitskot persentasie, as 
gevolg van swak reproduksie, laer wees as 7%. Kuddes 
en individuele koeie met 'n baie hoë melkproduksie en 
plat, volgehoue laktasie-kurwes het uit 'n ekonomiese 
oogpunt nie noodwendig nodig om 'n gemiddelde 
aantal dae van kalwing tot konsepsie van 85 dae te volg 
nie. Dit word egter al hoe meer belangrik dat koeie op 'n 
individuele basis bestuur sal word op grond van 
dieselfde beginsels van presissie-boerdery wat toegepas 
word met groot sukses onder graanprodusente. Vir die 
gemiddelde kudde om by bogenoemde kriteria te kan 
uitkom moet die volgende reproduksie-doelwitte bereik 
word :

Persentasie koeie ge-KI na kalwing >93% 

Aantal dae van kalwing tot 1ste-KI 55 – 70 dae

Persentasie hittes waargeneem >60%

Inseminasies per konsepsie  >50%

     KRY DIE BASIESE REG

 'n Onlangse studie op SA Holstein data het uitgelig dat 
reproduksie-bestuur by baie kuddes nie voldoen aan die 
basiese reproduksie-doelwitte nie. Die studieresultaat 
het getoon dat vir die kuddes wat deel van die studie 
uitgemaak het, slegs 64% van alle eerste inseminasies 
binne 80 dae na kalwing plaasgevind het, slegs 36% van 
alle diere 100 dae na kalwing (post-partum) as dragtig 
gesertifiseer was, die gemiddelde aantal dae van 
kalwing tot konsepsie was 134 dae en die inseminasies 
per konsepsie was 2.56 wat beteken dat die 
inseminasiedoeltreffendheid net 39% was. Die 
gemiddelde aantal dae van kalwing tot konsepsie toon 
dat die gemiddelde koei ongeveer 5.38 hittes [(134 dae – 
21 dae)/21 dae] gewys het voordat sy suksesvol ge-
insemineer is. By meer as 22% van laktasies was die 
aantal dae oop langer as ses maande. Dit beteken dat die 
tussenkalfperiode baie hoog sal wees (>460 dae), meer 
as vyftien maande. 

Uit dieselfde studie het dit duidelik geword dat 
suksesvolle bestuur en monitor van vrugbaarheid by 
melkbeeste nie net op een enkele eienskap gebaseer kan 
word nie. Tradisioneel word tussenkalfperiode (TKP) 
gebruik as maatstaf van vrugbaarheid vir individuele 
diere en kuddes. Die meriete om TKP as norm om die 
vermoë van vroulike diere en kuddes se reproduk-
sievermoë te vergelyk is debateerbaar. TKP word o.a 
beinvloed deur bestuursbesluite, nie noodwendig koei-
effekte, het daaropvolgende kalwings nodig om bereken 
te word en is te laat om pro-aktief as reproduksie-norm 
en bestuurshulpmiddel te dien. TKP neem ook nie 
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uitskot-koeie of verse se inligting in ag nie. Gesien in die 
lig hiervan is TKP nie noodwendig 'n goeie  reproduksie-
norm om te gebruik om vrugbaarheid te definieër nie. 
TKP is egter 'n baie maklik meetbare eienskap en daarom 
deel van die meeste nasionale prestasieskemas. Om 
vrugbaarheid egter suksesvol te bestuur is tydige en 
gereelde bestuursinligting of rekords nodig. Die 
minimum rekords wat bygehou moet word is 
kalfdatums, inseminasie-datums, aantal inseminasies, 
uitskotrekords en natuurlik uitslae van dragtigheids-
ondersoeke. Hierdie inligting is nodig om belangrike 
reproduksienorme te bereken, maatstawwe (“bench-
mark”) te stel en daarvolgens problem tydig te 
identifiseer. Vrugbaarheid van melkbeeste kan nie met 
net 'n enkele eienskap gemeet word nie en daarom is 
daar verskillende reproduksie-norme waarna ons moet 
kyk om die reproduksie status van 'n kudde en indi-
viduele diere  te bestuur. 

Die beste aanduiding van vrugbaarheid is die vermoë 
van koeie om gou ná kalwing op hitte te kom, met die 
minste aantal inseminasies beset te raak en dan dragtig 
te bly tot die volgende kalwing. Vrugbaarheidseien-
skappe wat hieraan voldoen, is:

aantal dae van kalf tot eerste dekking.

die periode tussen eerste en laaste dekking 
(dekperiode).

aantal dae tussen die kalf- en konsepsiedatum (ook 
genoem die oop periode).

aantal inseminasies per konsepsie

en tussenkalfperiode. 

Met hierdie inligting kan die volgende eienskappe 
bepaal word:

of koeie vir die eerste keer gedek is binne 80 dae na 
kalwing, 

of koeie beset geraak het met eerste inseminasie, en 

of koeie beset geraak het binne 100 of 200 dae na 
kalwing. 

In die meeste kuddes behoort ten minste 50% van alle 
koeie dragtig te wees binne 100 dae na kalwing. Die 
ideal is egter om >65% van koeie binne 100 dae na 
kalwing beset te wees. . Dié inligting is beskikbaar omdat 
melkboere, as deel van die reproduksiebestuursprogram 
van hul kuddes, deurlopend inseminasiedatums en 
uitslae van dragtigheidstoetse van koeie aanteken. Dié 
eienskappe kan vir individuele koeie binne huidige en 
vorige laktasies beraam word. 

Een van die areas waar melkprodusente die grootste 
positiewe impak op reproduksie kan hê is deur 
verbeterde hitte-waarneming. Dit wil voorkom asof 
koeie deesdae tekens van hitte wys wat minder sigbaar 
is, deurdat dit korter duur en grotendeels deur die nag 
voorkom.  As duimreël wil ons graag 80% van koeie in 

hitte gesien het 50 dae na kalwing. Indien die 
persentasie aansienlik laer is as dit kan dit as vroeë 
aanduiding dien van 'n problem-area wat deur bestuur 
aangespreek moet word. 

     EKONOMIESE DRUK AL MEER

Indien ons net gaan kyk na die aantal melkboere wat die 
melkbedryf verlaat het die laaste 15 jaar, is dit duidelik 
dat ons melkprodusente onder geweldig baie druk 
verkeer om ekonomies en volhoubaar te boer. 
Winsmarges is laer as gevolg van insetkostes wat 
vinniger toeneem as wat melkprys toeneem. Daarom is 
dit in elke melkprodusent se belang om te gaan verseker 
dat daar voortdurend na nuwe tegnologie en nuwe 
navorsing gekyk sal word om te verseker dat hy 
kompeterend en winsgewind sal bly melk. Verbetering 
van reproduksie-bestuur binne die kudde kan die 
winsgewend van enige kudde aansienlik verander. Om 
dit te kan doen moet beter en meer gereelde rekords 
bygehou word met die hulp van rekenaar-
bestuursprogramme soos byvoorbeeld DIMSSA, nouer 
samewerking tussen die melkboer, kudde-veearts, 
voermaatskappy, asook die moontlike gebruik van 
onafhanklike professionele geregistreerde veekundiges 
wat spesialiseer op hierdie gebied. . 

'n Benadering wat 'n span kundiges ten opsigte van 
reproduksiebestuur binne die kudde kan volg, is die 
volgende:  

Wat is die huidige stand van reproduksiebestuur in 
die kudde? Gebruik bogenoemde metodes.

Besluit op realistiese reproduksiebestuursnorme of 
–doelwitte vir die kudde 

Stel 'n reproduksiebestuursprogram op 

Monitor vordering, maandeliks en jaarliks 

Tans word navorsing in Suid-Afrika gedoen om 'n vrug-
baarheidsindeks vir melkbeeste te ontwikkel. Die doel 
hiervan is om soveel as moontlik van die relevante 
reproduksie-eienskappe in te sluit in een eienskap of 
syfer om 'n oorhoofse prentjie van elke koei se 
reproduksie-vermoë te kan skep.

 
*Johan Potgieter is 'n onafhanklike adviseur. Vir verdere 
navrae kan u hom kontak by info@johanpotgieter.co.za
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HERD MILK
yield of dairy cows as affected by calving interval

Introduction

The daily milk yield of dairy cows is affected by a 
number of factors broadly divided into genetic 
and environmental factors. The genetic merit of 
cows for total milk yield per lactation is estimated 
from test day records. Major important test day 
records for lactation milk yield include those at the 
start of the lactation period, peak milk yield and at 
drying-off. These records create the shape of the 
lactation curve. While the shape of the lactation 
curve has a major effect on the total milk yield per 
lactation of cows, no genetic parameters are 
routinely estimated for production traits at these 
set points of the lactation curve. In most dairy 
cows, daily milk yield increases after calving, 
reaching a peak at 4 to 6 weeks post-partum after 
which it decreases towards the end of the 
lactation period. Environmental factors affecting 
the amount of milk cows at these set points of the 
lactation period include milking parlour 
management, the body condition of cows at 
calving and feeding level, i.e. the quality and 
quantity of forages and concentrates fed on a 
daily basis. Cows in good condition at calving and 
high feeding levels generally have a higher start 
and peak milk yield in comparison to cows at a 
poor condition and low feeding levels while the 
rate of decline in milk yield after peak is also less. 

A dairy herd consists of a number of lactating 
cows varying in stage of lactation which is 
indicated by days after calving or days-in-milk 
(DIM). The number of cows calving down each 
month in a non-seasonal calving herd should be 

th
one 12  of all the cows in the herd. The monthly 
calving down pattern of a dairy herd with poor 
reproductive performance will differ from this 
resulting in extended calving intervals and 
lactation periods specifically when cows are 
milked until 60 days before the next calving down 
date. If this is not the case, the proportion of cows 
in milk to all the cows in the herd decreases. The 
average DIM and proportion of cows in milk could 
therefore be used as reproduction management 
indicators. Both these factors affect the total and 
average milk yield of a dairy herd as, in the case of 
average DIM, a larger proportion of cows in the 
herd are producing milk at the late stage of the 
lactation period when the milk yield of cows is low 
while for the ratio between the number of cows in 
milk to all cows, the total milk yield will be reduced 

because of fewer cows in milk. This means that the total and average daily milk 
yield of a herd on a specific day is strongly affected by the average lactation 
curve of the cows in the herd. Little information is available on factors affecting 
the total and average milk yield of a dairy herd. The aim of the study is to 
determine the effect of calving interval on the average milk yield of a dairy herd.   

The average milk yield of a dairy herd

The average daily milk yield of the Elsenburg dairy herd is being estimated once 
a week for management purposes. Changes in the milk yield of cows indicate 
feeding and health problems while decisions can be made regarding when to 
dry off cows. Based on these weekly estimates, the average lactation curve and 
average milk yield and DIM for all the cows in milk, regardless of feeding regime, 
is presented in Figure 1. From this it seems that even though average DIM 
varied from 151 to 196 days, the average daily milk yield of cows is little affected 
by changing the herd's average lactation stage. It may well be that 
environmental factors such as feeding level have a softening effect on the 
average daily milk yield of cows as affected by increases in the average DIM for 
the herd. Changing the average lactation stage is also a slow process as this is 
affected by missing heats and unsuccessful inseminations which increases the 
interval from calving to conception. 

Figure 1. The average lactation curve (a) and the average milk yield and days-in-milk 
(DIM) (b) for all the cows in milk regardless of feeding regime

Estimating the effect of calving interval and days-
in-milk on milk yield

To determine the effect of calving interval and average DIM on herd milk yield, 
four dairy herds were developed using similar milk yield records of cows calving 
down every 5th day over the first year. For each of the four herds a different 
calving interval was used, i.e. 12, 13, 14 and 15 months respectively. The 
lactation period for each cow was extended by 30 days until 60 days before the 
start of the next lactation period. The daily milk yield of each cow was estimated 
based on a start (day six of the lactation) yield of 25 kg per day, a peak milk yield 
at 40 kg per day on day 65 and ending the lactation on 20 kg at 305 days after 
calving. For the 13, 14 and 15 month calving interval lactations, the end milk 
yield was 18, 16 and 14 kg per day respectively. The average daily milk yield of 
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The extended lactation periods for herds representing different calving intervals resulted in 
lower nadir milk yields reaching milk yield levels of 26.8, 24.7 and 23.1 kg for 13, 14 and 15 
month calving intervals. The average daily milk yield and average number of days-in-milk 
(DIM) was estimated for each herd. For herds comprising of calving intervals of 12, 13, 14 
and 15 months, the average DIM and milk yield were 155, 170, 186 and 201 days and 30.0, 
28.9, 27.8 and 26.8 kg per day respectively. This means that the loss in average milk yield 
is 2.44, 2.14 and 2.03 kg per cow per day when calving interval increases from 12 to 13, 13 
to 14 and 14 to 15 months. The decrease in milk yield because of a delay of one oestrus 
period, i.e. 21 days, is on average 1.48 kg per cow per day. 

Under practical farming conditions it is difficult to show the loss in herd milk yield as milk 
production continues although at a lower level. The change in reproductive performance is 
also a slow process as it is caused by missing heats and unsuccessful inseminations 
resulting in extended lactations. Monitoring of reproductive should be ongoing preferably 
on a monthly basis. Once the herd milk yield has declined to such a level that it is a cause 
for concern, the recovery period is at least 12 months.    

Conclusion 

Using similar lactation curves for cows in herds comprising different calving intervals show 
clear differences in average DIM and average milk yields. Extending lactation periods 
because of poor reproduction resulting in longer calving interval for cows has affects herd 
milk yield negatively. Feeding changes could mask the negative effect of poor 
reproduction. Farmers should be aware of the effect of reproduction management on the 
herd milk yield. Increasing calving interval result in more cows in milk although at a lower 
individual milk yield.     

21

the four herds as affected by calving interval is presented in . As expected Figure 2
the average daily milk yield of the herds increased as cows calved down during the 
first year. Peak milk yield was reached at 110 days after the first cow had calved 
down after which milk yield declined to 310 days after calving when the first cow 
was dried up. The average number of DIM for peak and nadir milk yield was 65 and 
157 days respectively.  

Figure 2. The effect of lactation stage and calving interval (12, 13, 14 and 15 months)              
on the average milk yield of dairy cows
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INBREEDING
will continue to be a challenge 
to the dairy industry
 
  Inbreeding trend and effective population size

Dairy cattle have been selected intensely for high production in 
the last century. Coupled with artificial insemination, selection 
has led to tremendous genetic progress in production traits. The 
unintended consequence of the heavy use of few elite bulls was 
the narrowing of the genetic base for dairy cattle populations 
around the globe. The effective population size for most dairy 
populations is estimated at less than 100 and in some cases the 
effective size has reached critical levels of less than 50 
(Maiwashe et al., 2006; Stachowicz, et al., 2011). Given the fact 
that most active sires trace to few common ancestors, in-
breeding is unavoidable.  Appropriate steps needs to be taken to 
ensure sustainable dairy cattle breeding programmes. Highly 
inbred populations might struggle to adapt to global warming 
and related natural phenomenon. 

   Industry response to high levels of inbreeding 

Some of the genetic evaluation service providers around the 
globe provides inbreeding coefficient and average genetic 
relationships as to their clients (e.g. Canadian Dairy Network). 
This information is useful for managing inbreeding using 
computerised planned matings. 

Previously, the breeding goal in the dairy industry was to 
maximise short-term genetic gain using few breeding objective 
traits (e.g. production). This approach as indicated earlier is not 
sustainable. A more balanced approach is to maximise genetic 
gain while applying an appropriate constraint on inbreeding. The 
recommendation is that rate of inbreeding is kept below 0.5% 
per generation. This approach will ensure long-term sus-
tainability of a breeding programme. Breeders' society needs to 
play an active role in ensuring that inbreeding is kept at bay. This 
could be achieved through periodic assessment of the level of 
inbreeding - it is suggested that this exercise is carried out every 
five years. 

The effect of inbreeding is not limited to erosion of genetic 
diversity within a population. High levels of inbreeding could also 
led to decline in performance. Fitness traits are more prone to 
negative effects of inbreeding. The rule of thumb is that 
inbreeding coefficient is kept at less than 6.25% to prevent the 
deleterious effects of inbreeding. Research conducted on the 
South African Jersey population indicated that a 10% increase in 
inbreeding was associated with a 5% reduction in longevity (Du 
Toit et al., 2012). This indicates that inbred animals do not 
generally stay longer in the herd than their non-inbred 
counterparts.

Rate of inbreeding in the genomic era

The lingering question is whether the rate of inbreeding will slow 
down with the introduction of genomic technology in dairy cattle 
breeding. It is important to note that slow inbreeding is not 
problematic – it is rapid inbreeding that is a problem. When 
inbreeding occurs rapidly deleterious recessives propagate 
rapidly in the population than is possible through genetic drift. 
Slow inbreeding provides an opportunity for selection to 
eliminate deleterious recessives while increasing the frequency 
of favourable alleles that were brought to the fore through 
inbreeding. 

In the genomic era, the generation interval (for sires of sons 
/males) in dairy cattle will be reduced by one half. This is 
because accurate breeding decisions could be taken earlier in 
an animal's life. Currently, young genomically/DNA tested bulls 
could already be used as soon as they reach breeding age. 
Currently, breeding companies can already use young genomi-
cally-tested bulls as sires of sons by about 2 years of age. Thus, 
the reduction in generation interval would result in an increase in 
the rate of inbreeding per generation. Management of 
inbreeding will become even more important during the genomic 
era. 

ARC LNR
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While genomics brings further headaches regarding inbreeding, 
it also provides ample opportunities for managing inbreeding 
that may be more robust than it was possible before. For 
example, genomic data (e.g. low density arrays) could be used 
for parentage verification and discovery, leading to more 
accurate parentages. The genomic relationships, estimated 
from the medium- to-high-density arrays, provide more accurate 
actual relationships among animals and their use in mate-
allocation presents a unique opportunity. Thus, strategies to 
improve the genetic gain while managing inbreeding rate are 
encouraged. One strategy to curb inbreeding rate without 
compromising much on the genetic gain may be to increase the 
number of young sires in genomic breeding schemes. 

Deleterious haplotypes 

Recently, deleterious haplotypes (i.e. genome regions asso-
ciated with reduced fertility – believed to cause embryonic or 
foetal death when present in homozygous form) have been 
identified in the US Holstein (i.e. HH1, HH2, and HH3) and 
Jersey populations (i.e. JH1 and JH2) and New Zealand Jersey 
population (i.e. Fertility 1). The HH refers to Holstein Haplotype 
and JH refers to Jersey Haplotype and 1 to 3 indicates that three 
haplotypes have been discovered in Holstein cattle and 1 to 2 
means that 2 haplotypes have been identified in Jersey cattle. 
Fertility 1 is the first haplotype identified in the New Zealand 
Jersey population. Animals that are carriers or none-carriers of 
these haplotypes could be identified by using genomic tests 
(e.g. Bovine50K genomic test).

Summary

Inbreeding will continue to be a challenge in the era of genomics. 
Balanced breeding that takes into account genetic gain and 
inbreeding would lead to sustainable breeding of dairy cattle. 
The number of deleterious haplotypes would continue to 
increase as more haplotypes are discovered. Most of the bulls 
available for breeding would be carriers for one of these many 
haplotypes. Continuous monitoring of inbreeding would be 
important to ensure that inbreeding is kept at acceptable levels.   
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Global warming is expected to have more extreme effects on 
Sub-Saharan African and other Southern Hemisphere countries 
than on other continents. It is predicted that global warning will 
change the environments and vegetation and this will have a 
negative effect on the livestock production environments. The 
effects of these changes on sustainable animal production are 
related to the effect of ambient temperature (heat stress, 
nutritional stress, lowered production/reproduction), climate 
(rainfall, humidity, solar radiation), altered patterns of animal 
and plant diseases (threat of new disease, frequency of exiting 
diseases), nutritional value of pastures and change in pasture 
composition (growth, yield and stocking rate).

In dairy cattle, breeding traditionally focussed on increased 
individual production on the assumption that this will be 
followed by an increase in the economic margin per animal. 
However, this assumption is only valid if selection for production 
will maintain or increase feed efficiency and product quality, 
which is not always true. The indication is that selection for milk 
yield will increase both feed intake and the mobilization of body 
reserves to support the higher milk production. This results in 
poorer female fertility in dairy cattle, probably as a result of a 
negative energy balance. 

Selection for milk production also has a negative effect on 
protein and fat percentages; has negative side effects on health 
and fertility, including an increase in days to first service, days 
open, calving interval and decreases in conception and 
pregnancy rates. As a result of this few Holsteins cows in the 
United States survived beyond their fifth parity and their 
average lifetime parity over the past 20 years has fallen from 3.4 
to only 2.8, according to a study of 2005. Similarly a study of 
2004 on the erosion rate of South African Jersey cattle indicated 
that their productive herd life had declined from 7.9 lactations in 
1970 to 2.3. 

Although the majority of dairy cattle in South Africa are kept 
under a total mixed ration system, a proportion is also milked 
from pastures. A recent study in 2013 indicated a significant 
genotype x environment interaction between the two 
production environments for both milk production and age at 
first calving. The large interaction, especially for reproduction, 
indicates that it may be important to follow different approaches 
when selecting bulls for the different production systems. 

Although breeding objectives for dairy cattle have traditionally 
focussed on production traits, this changed in recent years, 
leading to more balanced breeding objectives comprising a 
wider range of economically important traits. South Africa also 
followed this trend and efforts have been made to apply 
multiple trait selection indices for South African dairy cattle. 
However, it remains a challenge to estimate the relative 
economic importance of these traits for South African 
production conditions. Furthermore, a trait such as live weight 
cannot presently be included in the breeding objective, as it are 

not routinely measured in South Africa. The measurements 
and/or recording of traits related to animal welfare (hoof 
problems, lameness, laminitis), heat stress and methane 
emissions of dairy cows are also non-existent in the South 
African dairy industry. 

Recent studies indicated that the inclusion of information from 
DNA analysis in the genetic evaluation of dairy cattle will 
increase the accuracies of the breeding values of young bulls 
and will decrease the generation interval. The inclusion of 
genomic breeding values (derived from DNA information), can 
speed up the process of breeding dairy cattle that are adapted to 
the new environments, as a result of climate change.

The environmental impact of dairy products is currently under 
scrutiny, since it contributes to global warming, and the dairy 
industries of the different countries will have to take note of this 
or may suddenly find out that the country's dairy products are 
accused of having a high carbon footprint. It will therefore make 
sense if one of the breeding objectives is to breed cows to 
reduce the negative environmental impact. 

In the case of dairy cattle, breeding to reduce the environmental 
impact include selection for improved productivity, improved 
longevity, improved systems efficiency and lower enteric 
methane production. The direct measurement of methane 
emissions is however difficult and the focus should therefore be 
on indirect indicator or associated traits. Two such traits are 
residual feed intake (RFI) and through milk analyses, with the 
latter based on milk fatty acids (there are currently three such 
methods available). 

The genetic correlation between direct methane production and 
these indicator traits is high enough to render them useful. The 
fact that methane emissions from dairy cattle can be predicted 
based on milk fatty acids and that it is heritable, makes it useful 
in genetic evaluations. There are also indications that selection 
for RFI will decrease the methane production of cows by the 
breeding of more efficient cows. The genetic variation suggests 
that reductions in the order of 11 to 26% in 10 years are 
theoretically possible. In New Zeeland there is currently an 
initiative to measure RFI in 400 dairy bulls per year.

The environmental impact of milk and dairy products will 
become more important in future and the South African 
industries will have to accept this reality and start supporting 
research and development in this regard. In the UK for example, 
there is a strong focus on carbon trading, because they fear 
discrimination against their dairy products (carbon shadow) if 
the carbon footprint is not decreased. A country such as New 
Zealand has established an “Agricultural Greenhouse Gas 
Research Centre”. One of the projects supported by this centre is 
a study to reduce methane emissions through genomic research 
and development, and one of the aims is to enhance selection 
for low-methane emitting ruminant livestock, including dairy 
cattle.

DIARY CATTLE BREEDING
in the era of climate change
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Livestock farming has evolved over time 
to become a science-based business. Any 
kind of decision pertaining to managing 
of resources at farm level requires precise 
information which is generated from 
quality data that is collected on each of 
the farming resources e.g. animals. The 
purpose of this article is to discuss 
aspects of the INTERGIS system that has 
relevance to dairy farmers. The process 
followed in uploading data and 
generating reports from INTERGIS is 
clearly outlined. 

Recording animal information onto 
INTERGIS

Loading of animal data is important for 
the farmer and others involved, so that 
they can make informed decisions con-
cerning their livestock, e.g. whether they 
should sell or buy, keep for breeding or 
slaughter, treat or cull. An animal with 
available data stands a better chance of 
surviving than one with no data. 

When you have an animal with pedigree 
data that can be traced back for more 
than three generations, it normally gets 
favoured more than an animal that has 
less than three generation pedigree data. 
Especially when a buyer has to go with 
what he has. Overall, data helps 
immensely. Just looking at the animal 
only does not give you the full picture. 

All data received comes from the farmer 
in different types of formats. Mostly 
collected by technicians, who also assist 
in the capturing of it. In the technology 
era, some farmers have software 
programs such as Devisa for milk pro-
duction. There are two types of data: 

for better management and breeding decisions
Saul van Wyk
ARC-Animal Production Institute, Animal Breeding and Genetics, INTERGIS Team, Bloemfontein - VanWykS@arc.agric.za

Interacting with INTERGIS

animal registration, and performance data. Performance data basically 
shows how an individual animal performs against its contemporaries, and 
regis-tration data contains the birth data and pedigree of the particular 
animal. Further, some animal data also contains its DNA profile.

It is vital for all to have access to accurate data in order to make better 
informed decisions about the welfare of our livestock. For this reason, we 
need to know who owns the animal, who is the breeder, the parents of the 
animal, and the prospect of future performance from the same animal.

When it comes to animal data, if there is no pedigree data, the 
performance data is of little worth. Performance data is linked to the 
registration data, which contains the pedigree data. All the data - 
registration and performance - form a complete picture of the animal's 
cycle. It also tells a story about the owner/breeder.

The process of uploading the data

First, we load the information of the owner/breeder. Most frequently, the 
owner and breeder can be the same person. You create a profile, then a 
breed profile for the specific breed he is using, e.g. BCM for commercial 
breed beef performance or HST for Holstein breed.

Then, we upload the animal data. Here, the different formats come into 
play. Again, we need the whole pedigree profile of the specific animal, 
with the birth date as well as the sire and dam. 

INTERGIS allows for the different formats to be uploaded: manually via the 
data capturing process or electronically through the various software 
programs. You can also load it directly onto Intergis on the Birth 
Notification part. 

We always make a point when we upload the data on the system that we 
keep the existing computer number of the animal provided by the 
registering authorities. This is only to avoid duplication of animals on the 
system that results on maintaining a good relationship with different 
societies. It will also help to know the number of animals existing in our 
country.

Ease of access

The information the farmers need is easily accessible from any 
workstation, as long as they have their own login credentials. They can get 
an inventory, performance-related information, etc for them to study. The 
files are in PDF format, so they print and edit the information on the paper, 
which they can either send back via the post office, or give it to their 
representative technician for our attention.
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ON A DAIRY FARM
Biosecurity is the management of all potential biological 
hazards to production that could be introduced into a herd 
from an external or internal source. The objective of 
biosecurity is the control, prevention or eradication of the 
potential hazard.

Biosecurity can be achieved at relatively low cost and often require 
very low capital investment but a lot of planning, monitoring and 
recording.

The prevention of parasites and diseases is often only seen as 
measures to keep diseases form arriving on a farm but in reality many 
problems can only effectively be controlled by preventing them from 
spreading from existing cases in a herd. 

 

EXTERNAL BIOLOGICAL THREATS TO BIOSECURITY 
Many diseases can be effectively prevented from entering a herd.  
These diseases fall into a number of categories that require different 
approaches.

Diseases that are carried by insects and ticks   

The use of parasite control measures is the only effective way of 
keeping the vectors off a farm. 

Diseases with a short incubation period that can be 
introduced by carrier animals  

Diseases with relatively short incubation periods can be controlled 
by placing new introductions in a quarantine facility and possibly 
testing and observing animals for a period that is longer than the 
incubation period of the diseases that are targeted.  This may be 
difficult if animals in milk are brought into the herd.  It would be wise 
to keep new introductions in a separate pen and milk them last until 
all tests results are available.  Contagious abortion, tuberculosis 
and certain types of chronic mastitis are good examples.

Diseases that cause reproductive losses

These diseases go unnoticed until breeding time.  Infected 
animals can therefore be carrying venereal diseases that will only 
be transmitted when mating takes place.  Artificial 

insemination reduces this risk but where bulls are used all animals 
that are introduced should either be tested or come from disease 
free herds.  The two most important diseases are Trichomoniasis 
and Vibriosis (Campylobacteriosis).

Diseases with a long incubation period

A number of diseases can only be recognised by their symptoms 
after many years.  During this prolonged incubation period the 
disease may be transmitted to the rest of the herd.  The presence 
pf these diseases in new arrivals will have to be determined, where 
possible, by blood tests.  It would be wise to restrict purchasing 
new animals only from herds with a history of good biosecurity 
management and regular testing.  Bovine leucosis and Johnes 
disease are examples.

Diseases that may be introduced by employees   

Tuberculosis is a well-known example but other diseases could be 
introduced by workers that have had contact with sick or dead 
animals such as cases of Quarter Evil.  Workers may visit 
neighbouring farms and also have contact with cattle in the urban 
or communal areas.

Diseases that can cross the farm fence 

Snotsiekte is an example of a disease that can be carried by wind 

over long distances making a farm fence ineffective.  Care should 
be taken to keep cows away from neighbouring camps where 
wildebeest are kept.  A buffer zone may reduce the risk but it is 
often not possible to have 

INTERNAL THREATS TO BIOSECURITY

In the dairy industry mastitis is the most important disease that is 
considered to be endemic in most herds.  Internal biosecurity 
measures would include isolating the animals, arranging separate 
milking, worker and environmental hygiene.  

Cows in the dry cow herd are often not seen regularly and can often be 
in contact with neighbouring herds.  Animals that move between 
biosecurity partitions on a farm should also be subjected to biosecurity 
scrutiny and measures.  Animals running in camps away from the dairy 
may for example introduce footrot to the camps where milking cows 
are kept.

Calf raising areas should be managed as separate biosecurity 
partitions and new introductions should be placed in a quaran-tine 
area. Workers in the calf area should preferably be dedi-cated and 
where possible wear clean overalls and wash their hands and boots 
before entering.  

A BIOSECURITY PLAN

Effective biosecurity measures require a written management plan 
with procedures, checklists and forms for recording events.  Examples 
are procedures for quarantine and testing of new introductions.  Herd 
managers should establish a checklist for purchasing animals.

Secondly, biosecurity (both internal and external) require a high level 
of training of all role-players.  Staff members should be encouraged 
(and rewarded) to observe and report all potential threats.

Thirdly, accurate and complete health records should be kept and 
made available to herd veterinarians.  Biosecurity should be on the 
checklist for each herd visit by the herd veterinarian.  A diary for 
recording all events that may have an impact on the disease status of 
the herd is very valuable tool in managing herd health.  

Finally, biosecurity requires a high degree of awareness by herd 
managers.  Not only is the threat to the herd on the farm, on the 
neighbour's farm and at the stock sale but clues to future threats may 
also be found in the media and the strategic environment.  Doing a 
strategic scan can make a valuable contribution to long-term 
biosecurity planning.  The six dimensions of a strategic scan are 
(PESTEL):

Political

Economic

Social 

Technology

Environmental issues

Legal issues

In order for dairy farmers to remain sustainable they need to be 
productive, financially viable, and very conscious of risk.  Furthermore 
they are producing for consumers that need to accept their practices 
and are also increasingly critically aware of the conservation of 
biodiversity and the physical environment. Giving priority to biosecurity 
can contribute to all these aspects of sustainability. 

Dr. JA van Rooyen
Veterinary Specialist: Research and Training

Grootfontein Agricultural Development Institute
JohanVR@daff.gov.za
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DNA FORENSICS
is the key to resolving stock theft in South Africa

Ntanganedzeni Mapholi, Mmanaha Letuka, Mmahlaka Mashilo  & Azwihangwisi Maiwashe
ARC-Animal Production Institute, 012 672 9027; Ntanga@arc.agric.za

Figure 1:  Stock theft is estimated to cause losses of R750 million annually in South 
Africa (R250M recovered)

DNA from blood, blood stains, meat or other 
tissue found at the crime scene with blood on 
the suspect's clothes, tools he used or  meat 
found in his  possession. It is that simple - what 
a nifty technology!  

The ARC-Animal Production Institute located 
in Irene, Pretoria boasts with a state-of-the-art 
Animal Genetics Laboratory and a team of 
scientists and technicians that perform 
forensic DNA analyses of exhibits submitted by 
the SAPS. Efficient operation of the laboratory 
ensures a good turnaround time for processing 
and reporting of the results to the SAPS. The 
Animal Genetics Laboratory is also a member 
of the International Society of Animal Genetics 
(ISAG) and uses DNA markers recommended 
by ISAG for animal forensics. The success of 
the DNA forensic service in combating stock 
theft relies heavily on the maintenance of the 
chain of custody process of forensic samples, 
i.e. the entire process from collecting samples 
from a crime scene to laboratory processing, 
analyses and report generation. To ensure 
adherence to the process, the ARC provides 
continuous training to SAPS personnel on an 
annual basis. The training focuses on aspects 
such as DNA sample collection, storage, 
documentation and dispatch of exhibits to the 
laboratory. The impact of the training is 
demonstrated by, amongst others, the quality 
of DNA exhibits that are brought to the 
laboratory by the SAPS. 

Stock theft has broader implications than just 
the loss of animals; it also negatively affects 
food security and biosecurity. Through the use 
of DNA marker technology we have managed 
to resolve the identity of lost or slaughtered 
livestock, verified paternity in ownership 
dispute cases and also the species-origins of a 
variety of meat products. The impact that DNA 
technology is making in South Africa can be 
seen in an increased conviction rate of stock 
thieves and poachers. The technology has 
become an important tool to the SAPS in their 
endeavours to combat the hideous crime of the 
theft of animals, and the Animal Genetics 
laboratory has been rendering a service to the 
SAPS for more than a decade now in this 
regard. The laboratory is also obliged to stay 
abreast with developments in this field and as 
such is continually upgrading its equipment 
and refining the methods used to suit the 
purpose of application. 

Stock theft and poaching are a major challenge to livestock and game production in 
South Africa. This has an impact on the economy, affecting all sectors of the farming 
community, from the large commercial organizations to the stud breeders and 
extending to the rural farmers who may own one or two animals. Economic losses 
due to stock theft is estimated to be R750 million per annum.  shows the Figure 1
estimated cost of stock theft in South Africa. As a result, the South African 
government through the South African Police Services (SAPS) has identified stock 
theft as one of the priority areas. A partnership has been established between the 
SAPS and the Animal Genetics Laboratory of the ARC-Animal Production Institute to 
address the challenge of stock theft through DNA technology. The agreement 
between the two organizations was established in 1996. According to the SAPS, 
approximately 45 000 cases of stock theft are reported per year, of which only about 
8 000 cases go to court. More than 500 of the court cases, involving more than 3 000 
exhibits, use evidence obtained from DNA analysis. About 95% of these cases are 
resolved and suspects are prosecuted. 

DNA technol200being used as an important forensic tool to combat stock theft in the 
country and is increasingly becoming a vital component of the criminal justice 
system. DNA-based technologies are widely used and accepted as a means of 
establishing individual identification, ownership, parentage verification, traceability 
and the species-origin of animal products such as tissue, blood and skin.  Except for 
identical twins or clones, no two animals are genetically the same. This means that 
the DNA of an animal provides a fingerprint or unique identification of an animal. Only 
trace amounts of DNA is needed to establish the fingerprint of an animal. An 
important question however is how would this “mambo-jumbo” about DNA assist in 
resolving stock theft cases? It is simple: hair samples (a source of DNA) are collected 
from individual animals and stored in the laboratory as a reference sample. In the 
event that an animal is stolen and a trace of DNA is retrieved from the crime scene 
(e.g. where an animal was slaughtered) or from a meat sample of a stolen animal 
found in possession of a suspect, the sample is sent to the laboratory and DNA 
fingerprinted. If the DNA fingerprint of the reference sample matches that of a sample 
from the crime scene, it links the suspect to the crime scene or the crime itself and 
this evidence is used to put the perpetrator behind bars, hopefully for good. Even if 
there is no reference sample available, a conviction can still be secured by matching 
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A perspective on legislation
aimed at combatting stock theft in South Africa

Gerhard Schutte - RPO, Gerhard@rpo.co.za

Stock theft stripped the South African economy of more 
than R500 million during the 2012/2013 period, with 
cattle taking by far the largest chunk of the knock. This 
scourge threatens both the commercial farming sector 
as well as the emerging farming sector in most of the 
country. Aspects that are not always considered is the  
impact that stock theft has on job security of workers 
and the dependence of people on their livestock for food 
and economic survival.

The National Stock Theft Forum is adamant that all role 
players in the livestock industries should play an active 
role in combatting this crime. Animal identification is 
one of the problems that are central to the theft of 
animals, and the Stock theft Units of the South African 
Police Services (SAPS) have been instructed to strictly 
enforce the Animal Identification Act, (Act 6 of 2002) 
and the Stock Theft Act, (Act 57 of 1959), all of which 
make the marking and identification of animals 
compulsory. All buyers of livestock have to comply with 
these acts as from 1 January 2014. A zero tolerance 
approach will also be imposed by the SAPS in this 
regard. Research has shown that since the adoption of 
the Animal Identification Act, (Act 6 of 2002), stock 
theft has decreased significantly. 

The Animal Identification Act (Act No. 6 of 2002) 
stipulates the following:

1. All owners of cattle, sheep, goats and pigs must keep 
an identification register with the registrar of 
livestock identification.

2.  Each owner must mark his/her animals according to 
the prescribed method. All cattle, sheep, goats and 
pigs whose identification became obscure or invis-
ible, must be re-marked/identified in accordance 
with legal prescriptions.

3.  No person shall, within 14 days after the date on 
which he or she became the owner of an animal, may 
sell, barter, give away or in any other manner dispose 
of any animal to another person, unless he or she 
provides that person with an animal identification; 
or after 14 days from the date he or she became the 
owner of an animal, sell, barter, give away or in any 
other manner dispose of that animal, unless such 
animal is labelled in the prescribed manner with the 
identification of the owner, to the recipient person.

Often buyers of livestock such as farmers, speculators, 
stock-auctions, feedlots and abattoirs are unknowingly 
involved in the trade of stolen animals since they do not 
ensure that the livestock they purchase comply with the 
provisions of the law. During these transgressions of the 
law heavy penalties in the form of fines are imposed, 
sometimes even resulting in the prosecution of the 
guilty party.  

One of the benefits of the legitimate branding/marking 
of animals is that it acts as a physical deterrent against 
theft since it has been shown that unmarked animals 
run a higher risk of getting stolen. Legitimate 
identification is also vital for positive proof of 
ownership, and hence it aids the effective policing of 
theft and the recovery and even tracking of lost or stolen 
animals.

It is important to note that it is illegal to use an animal 
marking or brand mark that is not registered; or allow an 
animal to be marked with an identification mark without 
authorization of the owner of such mark; marking an 
animal or allow it to be labelled in an un-prescribed 
manner; marking an animal or allow it to be marked 
with an identification mark which is registered in the 
name of a person that is not the owner of the animal or 
marking/branding an animal with a mark that is not a 
prescribed identification mark with respect to the group 
of animals to which it belongs. 

Registered (pedigree) animals are marked with marks 
awarded by the particular Breeder's Society. The 
Breeder's Society will also prescribe the method of 
identification (e.g. branding or tattooing). Registration 
certificates issued by the Breeder's Society should also 
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Documentation pertaining to the identification of an 
animal should accompany an event during which an 
animal is sold, exchanged or disposed of in any 
manner

Somebody obtaining such an identification 
certificate must keep it in his possession for a period 
of at least one year. No person shall drive or transport 
livestock or animal products of which he is not the 
owner, on or along a public road unless he is in 
possession of a certificate of removal from the owner 
or duly authorized agent on behalf of the owner 

The Fencing Act (no. 31 of 1963) is another act 
combatting of stock theft. Under the Fencing Act a 
person is guilty of an offense if: 

He or she opens a gate or leave it open; or finding it 
open passing through, and not closing it. He or she 
passes through a gate or climbs through a fence 
without the consent of the owner or lessee of the 
land on which such fence or gate is located. He or she 
deliberately damages or removes a fence or a gate    

The National Stock Theft Prevention Forum supports the 
abovementioned legislation and requests that all 
livestock owners, traders, feedlots, auctioneers and 
abattoirs comply with it in the best interest of industry. 
The following stakeholders are currently represented on 
the National Stock Theft Forum:

1. Producers: the National Wool Growers Association 
(NWGA), the National Emerging Red Meat Producers' 
Organisation (NERPO), the national Red Meat 
Producers' Organisation (RPO), the nine provincial 
RPO's, Agri SA, TLU SA, the South African Pork Produ-
cers' Organisation (SAPPO), the Milk Producers' 
Organisation (MPO) and the South African Feedlot 
Organisation (SAFA).

2. State departments: the National Department of 
Agriculture, the Registrar of Animal Identification, 
Veterinary Services, the Department of Correctional 
Services, the National Prosecuting Authority, the 
SAPS (encompassing 81 stock theft units country-
wide), the SA National Defense Force and the SA Red 
Meat Abattoir Association.

accompany registered animals that are sold at public 
auctions.   The law has certain requirements regarding 
the age of marked animals. Cattle must be marked at the 
age of six months, but can also be tattooed at the age of 
one month. Cattle must be branded by the age of their 
first pair of permanent incisors. Sheep must be tattooed 
at the age of one month. 

It is an offense if:

Someone is a marking operator but fails to keep a 
register

Have in his or her possession an animal that is not 
marked in accordance with, or in a manner permitted 
by law

An identification mark on an animal is changed, 
defaced or obliterated

An animal is sold to any person in if the identification 
mark of the animal has been altered, defaced or 
cancelled

An animal with a cut-off ear is sold to any person 

Any person found guilty of one of more of these offenses 
may be liable to a fine or imprisonment for a period not 
exceeding six months, or to both a fine and imprison-
ment.

The Stock theft Act, (Act 57 of 1959) also controls the 
movement of livestock, and it specifically stipulates 
that:

It is a criminal offense for any person to be in posses-
sion of animals or animal products of which there is a 
reasonable suspicion that it was stolen

Someone who in any way, except at a public sale, 
obtain stolen livestock or stolen animal products 
from someone else or have in his or her possession 
and not being able to provide reasonable grounds 
for its acquisition from the person from whom it was 
acquired or received, or that that person is duly 
authorized by the owner to dispose of it, is guilty of 
an offense 

When someone is charged with an offense, the onus 
rests on him to prove that it was not his intention to 
steal 
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Empowering Dairy Emerging Farmers
with Milk Recording and Improvement Tools
in the Eastern Cape

W. Nkosi
Agricultural Research Council, Private Bag 6038, Port Elizabeth, 6000 

 nkosiw@arc.agric.za

INTRODUCTION

Growth in dairy farming industry within the 
small famer sector of South Africa is very 
slow. Help from government and other 
role players are actually very limited. 

Therefore it is very important especially in 
rural areas for the small emerging dairy 
farmers to play a positive role in 
expanding dairy farming, and set a trend 
mark to other interested small farmers by 
using milk and dairy products as an 
advantage. 

Their product is reliable in terms of cash 
which can help alleviate poverty; however 
this less taped sector has the greatest 
potential for growth and improving, 
supported by a technologically advanced 
dairy industry.

EMPOWERING TOOL

The Milk Recording Scheme aims to 
achieve growth and profitability to small 
scale dairy farmers. 

ARC- API- Port Elizabeth is involved and 
conducts basic training in record keeping 
to these small dairy farmers particularly on 
cow identification (tagging), the different 
dairy breeds, recording of birth – and 
calving dates, as well as parent 
information and sample taking.

These farmers are trained to fully 
participate in the milk recording scheme 
as they also do their five weekly testing. 
The results of the tests and reports are 
comprehensively explained, help is given 
in the interpretation of the reports as well 
as with selection criteria on better quality 
of milk, culling the cows with constant high 
Somatic Cell Count (SCC) values.

This dashboard below gives a bird's eye 
view report back to the farmer on a 
specific test date.  Here indicating is the 
herd's averages for Milk Yield (kg); 

Butterfat %; Protein %; Days in milk; MUN (Milk Urea Nitrogen) and 
Somatic Cell Count.  The green areas indicating that it is acceptable, while 
orange and light green gives a warning and the red area shows there may 
be a problem. This example shows the SCC counter in the red indicating 
that there might be a cow with mastitis. 

It is clear on these results by looking at the historical SCC averages that if 
the farmer had taken action a goal can be achieved. This farmer started 
recording on June 2013 with SCC of 305 000, by monitoring every test 
date's result, taking the necessary action by June 2014 the SCC trend line 
has gone down to a 260 000 with an average of 243 000 SCC. 

Maximum profit by monitoring SCC

A good knowledge of the cows SCC is essential for proper udder health and 
also have a spin-off for increased profits and good quality dairy products, 
especially Amasi which is favored by many people in the rural areas. 

Huge losses occur in milk production where high SCC's are present. The 
following tables indicates amount in rands that can be lost due to high SCC

Milk price = R 4.25 / liter  Average Lactation = 5 490 liters

SCC
Expected Mastitis

Problem
Expected
%  Loss

Loss / Cow / Annum

250 000

 

LOW

 

3%

 

165 liters R 701

251 000 -

 

499 000

 

MEDIUM

 

6%

 

330 liters R 1 402

500 000 -

 
749 000

 
MEDIUM/HIGH

 
10%

 
549 liters R 2 333

750 000 –
 

999 000
 

HIGH
 

16%
 

878 liters R 3 731

>1 000 000  VERY HIGH  20%  1 098 liters R 4 666
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100 cows with a production of 5 490 liters / cow and a SCC of 400 000 can 
result in a loss of up to R 140 200.00

Identify cows with a constant of regular high SCC. These animals should be 
treated or culled.

Keeping records of the SCC will contribute to a good udder health in the 
herd which will definitely increase your profit per animal and the herd.

    The general trend of Milk Buyers nowadays is that they pay a premium on 
milk with low SCC, but also on the other hand the producer stands a chance 
on losing his premium and also pays penalties for milk that exceeds the milk 
buyer's minimum standards. Price differences usually occur between low 
and high quality milk. Knowledge of an individual cow's SCC who 
contributes to the bulk tank could lead to higher profit per animal.

CONCLUSION

Training and use of milk recording and improvement tools are 
indispensable for achieving growth in the smallholder dairy sector. It is 
apparent that emerging dairy farmers are cognizant of milk recording and 
improvement tools, but low skills and knowledge limits the opportunities for 
growth in this sector. 
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SCC Milk Price 
Income per
5 490 liters 

 

Income on
100 Cows  

<300 000 7 cent / liter premium R 384.00 R 38 400.00

    301 000 - 399 000  6 cent / liter premium R 329.00
 

R 32 900.00

400 000 - 499 000 - -

 
-

>500 000 6 cent / liter penalty -R 329.00
 

-R 32 900.00
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AGEING
THE MOST IMPORTANT LINK TO HIGH QUALITY BEEF
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When meat is stored under refrigerated conditions after 
slaughter the process generally referred to as “post mortem 
ageing” changes the characteristics of meat so that, in most 
cases, a more desirable product is obtained.  In a recent beef 
quality survey in the Pretoria region, it was found that 
variation in the duration and effectivity of ageing are the key 
factors contributing to variability in meat tenderness and 
increased risk of buying a poor quality steak.

The mechanism involved in ageing and their results

Various biochemical processes take place during ageing and 
it is mainly driven by enzymes occurring naturally in the live 
animal's muscle.  These enzymes continue their activity after 
death for some time and in doing so contribute to changes in 
texture and other quality characteristics, particularly flavour 
development.  The so-called calpain system where the 
balance between the actions of calpain, the enzyme 
responsible for disrupting the muscle structure integrity and 
its inhibitor, calpastatin, will determine the rate and extent of 
tenderisation.  Muscle and therefore meat consist of 
contractile proteins embedded or supported in a structure of 
connective tissue.  Proteolytic enzymes has a very limited 
effect on the connective tissue structure, but mainly weakens 
the supporting proteins that hold the contracting filaments 
(those fibres involved in muscle contraction) in place.

A more complicated process is the development of flavour 
during ageing when larger inactive flavour producing 
molecules (proteins, fats) are activated. These larger 
molecules are split and changed by various biochemical 
processes and aromatic substances are released in particular 
during cooking. 

What factors are involved that could affect ageing 
potential?

The progress and end result of ageing, which is more tender 
meat with a particular flavour, is influenced by various pre-
slaughter, slaughter and post-slaughter factors and 
conditions.  Genetics influence tenderisation mainly through 
its effects on the calpain and related systems.  Therefore 
breed differences in meat tenderness, but often the variation 
within breed, are larger than between breeds.  Genetic 
effects on ageing ability or meat tenderness are often over 

estimated and so-clalled environmental effects under-
estimated.  

Almost 85% of beef produced in South Africa and almost all 
A-age beef come from intensive feedlot systems.  In almost 
all of these operations some kind of growth enhancer is used, 
either anabolic steroids or beta agonists, or both, in order to 
increase profit margins and produce more meat efficiently.  
Both types of growth enhancers affect the rate of ageing of 
meat significantly.  In simple terms, growth enhancers 
increase the calpastatin activity in muscle and therefore in 
meat and thereby slow down the ageing process, but other 
effects also also play a role.. The effect is much greater for 
beta agonists than for anabolic steroids and obviously the 
situation is much more serious when both substances are 
used.  In other words, to reach the same level of acceptability, 
or, to avoid the risk of selling a bad steak, meat produced 
using growth enhancers must be aged for longer and in the 
worst scenario, for much longer. The practical implication of 
this is that there is no standard minimum duration for post 
mortem ageing that is enforced by any regulation and 
therefore it is possible that steaks with a growth-enhanced 
disposition end up on the shelves as early as 3 days post 
mortem.  Brand-name operations normally manage post 
mortem aging properly to avoid such problems.

The third important control point (or hurdle) that could affect 
ageing potential is pre-slaughter stress and the slaughter 
process.  Some level of stress will always be present in any 
pre-slaughter condition, but if certain levels of stress is 
reached it may affect the ageing potential of muscle 
negatively.  Stress factors include: an aggressive growth 
enhancement program (feedlot animals), too long fasting 

This article was published in the 
July/August 2015 edition of Red Meat/ 

Rooivleis
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before slaughter, poor weather conditions, poor transport 
conditions and extreme distances to abattoirs, temperament 
of the animal, poor handling before slaughter, unfamiliar 
environments, mixing of groups of animals and any 
combination of these factors.  Strangely, extremely stressed 
animals produce dark meat (“dark-cutters”) that is very 
tender, but when animals are challenged but not to the 
extreme, it could lead to reduced muscle glycogen levels 
(below critical levels) that affects the ageing potential 
negatively.  

The conversion of muscle (live animal) to meat during the first 
12 hours post mortem is probably the most important 
process in the whole value chain influencing not only 
tenderness but many other quality characteristics.  Many 
biochemical processes are involved when muscle converts to 
meat during the process of rigor.  It is critical that glycolysis 
(spontaneous conversion or depletion of muscle glycogen 
post mortem) takes place at the correct temperature and rate, 
and for these two factors there is an ideal window.  When 
muscle chills too fast and/or glycolysis is too slow, muscle will 
toughen due to excessive contraction.  Likewise, if rate of 
glycolysis is too high and muscle temperature decline too 
slow, excessive protein damage (denaturation) takes place, 
which also includes the enzymes responsible for post mortem 
ageing of meat.  Under these conditions, early ageing or 
tenderisation of meat takes place at a high rate but will slow 
down soon and the full ageing potential (maximum 
tenderness) will not be reached. In addition these conditions 
are normally accompanied by high drip losses (e.g. in vacuum 
bags) that could lead to a dry steak and overall poor 
palatability.  Typically increasing carcass weights ( a global 
phenomenon) that challenges chilling capacities can cause a 
slow temperature decline in carcasses and this is often 
combined with poorly controlled electrical stimulation (ES) 
practices, i.e. too long stimulation durations.  ES is very 
important for improving the final eating quality of meat but 
our impression is that abattoirs normally do not have proper 
knowledge regarding the optimal use of this quality 
enhancing tool.  

Different muscles in the carcass consist of different ratios of 
contractile protein (muscle filaments that deteriorate during 
ageing) and connective tissue.  The latter is not affected 
significantly by ageing. In addition, different muscles have a 
different inherent capacity to age.  These two factors will 
therefore determine if meat from a specific muscle will 
improve in tenderness during ageing or not.  Interestingly, 
the fillet muscle does not improve much as a result of ageing 
but due to the low connective tissue content, does not need 
much improvement to be palatable.  The loin muscle on the 
other hand, has slightly more connective tissue, but given 
ideal conditions (as discussed), will age or improve much in 
tenderness, as will the rump.  Another phenomenon is the 
bottom muscle of the blade/shoulder (called the 
infraspinatus, or flat-iron steak) which is high in connective 
tissue, has a poorer ageing ability compared to the loin but 
due to its anatomical position is stretched at rigor mortis 
(muscle turned into meat), making it tenderer than the loin.  
Furthermore, the square muscle of the silverside primal can 
potentially age very well, but due to its relatively high 
connective tissue content, the improvement due to ageing is 
overshadowed by the connective tissue content.  The 
balance between these two factors will determine the 
suitability of muscles for ageing and that is the main reason 
why whole carcasses are not aged.  Age of the animal also 
influences connective tissue stability.  Therefore, it is possible 
that the loin muscle of an older animal will improve in 
tenderness over time, but a certain degree of graininess may 
be experienced during eating.

The factors discussed so far include most but not all the 
critical control points involved in the preparation of a steak or 
meat cut targeted for ageing  

When meat is packed and aged it is normally kept at low tem-
peratures (0 to 2 °C) to prevent early spoilage and increase 
shelf life. Obviously, hygienic slaughter and processing 
practices will also determine how long meat can be aged.  
Most improvement in tenderness takes place during the first 
7 to 10 days and then tapers off as time progresses.
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 INTRODUCTION 

Dairy production continues to be one of the key 
factors in supporting the growing demand for 
food worldwide. Milk and its components are a 
source of highly nutritious animal protein and 
fats that will sustain the increasing population 
over the coming decades. However, the dairy 
industry faces challenges relating to the need of 
improving efficiency/profitability, increased 
environmental and animal welfare constraints, 
to remain a sustainable part of agricultural 
production. 

There are many technologies and advances in 
the understanding, of improvement in dairy 
cattle performance currently available to the 
industry, as well as innovative ideas for the 
future that will certainely contribute to improved 
efficiencies. A combination of genetics, 
management and environmental conside-
rations are some of the recent advances from 
research that will briefly be discussed in this 
summary/presentation. 

GENETICS 

The improvement and introduction of new 
genetic technologies (omics) are becoming 
readily available for studying dairy cattle 
nutrition and performance. For example; 
determining the mechanism of effects of 
nutrients or a nutritional regime, nutrigenomics 
tries to define the relationship between these 
"diets" and human/animal health. Gene 
expressions in various tissues can help us to 
identify/preempt metabolic and/or hormonal 
changes. Epigenomics is only starting to be 
explored and many opportunities lie ahead for a 
"personalized" nutritional understanding. 

IMMUNE RESPONSE 

Energy is a key factor for activation of the 
immune system and there are many other 
nutrients responsible for initiating an effective 

immune response. Stress and inflammation can be detrimental to the animal in 
inducing tissue damage and changing normal metabolic processes. This ultimately 
affects optimum performance of dairy cows. 

ENVIRONMENT 

The effect of heat stress on intestinal integrity may be one of the key factors reducing 
animal performance. Reduced blood and nutrient flow to the gut compromises 
integrity leading to an increased flow of endotoxins into the blood as well as increased 
inflammation resulting in a common symptom called leaky gut. The mechanisms by 
which the integrity of the gut is reduced is not fully understood, however tight junctions 
and heat shock proteins could be involved. Changes in permeability of the gut lining 
may reduce nutrient digestibility and absorption as well. Ketosis cow studies have also 
confirmed that there are biomarkers of leaky gut present which could also be 
contributing to poor transition cow performance. Various actions can be taken to target 
improved intestinal function during stress. 

NUTRITION 

Improving the digestibility of feed is critical for increased efficiency of cows. The 
environmental impact of nutrients that may be excreted is also going to be of 
importance; therefore we should also consider mineral nutrition. An updated NRC 
Dairy is due to be released soon, therefore allowing more precise formulation for 
mineral requirements based on latest research. However, much 

uncertainty still exists, with requirements, diet concentrations and absorption always 
confounding each other. A risk/reward evaluation on costs may be the best option. 
Precision feeding is the way forward for improving health and efficiency. 

MANAGEMENT 

Whichever dairy system/type we evaluate, we need to have a thorough understanding 
of the best management practices for each situation. If well managed, confined cattle 
can achieve high performance and good well-being as is normally expected from 
grazing type systems. Some management factors playing a role in all systems are; 
good forage sources and feeding regimes, safe and effective use of technology, 
sufficient quality staff, preventing lameness, getting cows pregnant, optimal transition 
cow health, excellent udder health and attention to heat stress. 

CONCLUSION 

Global food production needs to increase by 70%; therefore advances in the 
understanding of how we improve cow performance and efficiency need to be a 
priority. There are many new technologies and management programs available to the 
dairy industry; however knowledge is the beginning of change and it is the application 
of what we have learnt that will enhance the performance and profitability of the dairy 
industry.

 Mrs Jackie Tucker, Chemunique, South Africa 
MSc (Agric) Animal Nutrition, Pr. Sci. Nat. 400144/14 

Recent Advances
in Dairying
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Kaonafatso ya Dikgomo
A new dawn has broken:

Contribution do Food Security through Animal Improvement

Agricultural Research Council’s Kaonafatso ya Dikgomo 
is a dedicated animal recording scheme for emerging/
smallholder farmers

ARC-NATIONAL BEEF RECORDING
AND IMPROVEMENT SCHEME
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