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1 The establishment of economic and management
study groups for sheep, goats and cattle.
Researcher: Dr Antonie Christoffel Geyer
Research Institute:
a. University of the Free State
b. Grootfontein Agricultural
Development Institute (GADI)
(Economic section)
c. National Wool Grower’s
Association of SA (NWGA of SA)
Total Funding:

R1 186 694.00

EXECUTIVE SUMMARY
Study groups must be seen as a powerful tool that empowers farmers with relevant economic and
management information. For a farmer everyday boils back to decision making. Thinking
strategically, economic results will pave the way for the next season or even couple of years. The
study group results show that for the last couple of seasons the Merino/wool enterprises performed
extremely well.

OBJECTIVES
The following objectives are set for the small stock study groups:
a) Determine production norms (Wool, mohair and meat production).
b) Determine reproduction norms (Lambing and weaning percentages).
c) Analyses of all the different enterprises on the farm.
d) Determine the efficiency ratios of the different individuals and for the regions of the study
groups.
e) Provide management information to support the producer.
WOOL AND MEAT RATIO
With wool and mohair being complementary to mutton production, it emphasizes the importance of
the production and reproduction factors. Wool sheep farmers typically derive almost 70% of their
annual income from meat. The results showed that the average income for Merinos in the Eastern
Cape is compiled of 67.80% meat and 32.20% wool. The 3 year average for all the Merinos showed
that the income is derived from 69.62% meat and 30.38% wool.
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WOOL PRODUCTION
The Eastern Cape Province is the largest wool producing region in South Africa with 13.95 million kg
of wool for the 2011/2012 season. The study group results for Merinos in the Eastern Cape showed
that the average production per sheep shorn was 4.27 Kg of wool. The 3 year average for all the
other Merino study groups averaged 4.13 Kg of wool.

FINANCIAL ANALYSES (Gross margin – GM)
The Gross Margin (GM) for the Merino the increased the past 2 years with 35.74% The increase was
from R 431.97/SSU in 2009/10 up to R 586.37/SSU in 2010/11. It represents an increase of R
154.40/SSU. For all the other Merino study groups the increase was 26.75% (R 112.36/SSU). It
represents an increase from R 420.08/SSU up to R 532.44/SSU. The 3 year average GM for the
Merino in the Eastern Cape was R 440.31/SSU compared to the overall 3 year average of R
441.96/SSU.

REPRODUCTION
The study group results confirmed the importance of reproduction. The 3 year average for the
Merino in the Eastern Cape resulted into a lambing percentage of 101.95% and a weaning
percentage of 92.84% indicating a 9.11% loss from lambing to weaning. The 3 year average for all
the other Merino study groups in the country showed a lambing percentage of 98.30%, a weaning
percentage of 89.74% indicating an average loss of 8.56% from lambing up to weaning.

CONCLUSION
The establishment of an Unit in Livestock Economics at the University of the Free State pave the way
of introducing economic data bases for all livestock in South Africa. This Unit together with the study
groups will disseminate reliable economic information informing the participants with reliable
information to support the decision making process, lowering risk factors ensuring sustainable
agriculture on farm level.
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2

Specialized Creep feeding and subsequent feedlot‐
finishing of lambs for optimized performance.
Researcher:

Dr. WFJ Van de Vyver

Research Institute:

Stellenbosch University

Total funding:

R151 032

EXECUTIVE SUMMARY
Essential amino acid supplementation of creep feeds at certain NSC levels
can elicit greater production responses in lambs, with accompanied improved
feed efficiency over commercially available creep feeds.
Lysine, Threonine, Methionine, Isoleucine, Phenylalanine and Leucine were determined as the
limiting amino acids for nursing lambs. These amino acids were incorporated into two creep feed
treatments; CF1 and CF2, representing 157 g CP/kg, 477 g NSC/kg and 179 g CP/kg, 508 g NSC/kg,
respectively. A commercial creep feed with no optimization for EAA was represented as CFC with
139 g CP/kg and 455 g NSC/kg. A negative control (CON) treatment represented lambs receiving no
creep feed but with ad libitum access to suckle their dams while feeding on kikuyu pasture.
A growth trial was conducted on dual purpose twin lambs averaging a birth weight of 4.42 kg ± 0.11.
The growth trial lasted for 60 days, with a seven day digestibility trial completed towards the end of
the trial. Half of the lamb crop was slaughtered at an average live weight of 23.6 kg ± 0.56. The
other half of the lambs continued in the study in a feedlot phase. The M. longissimus dorsi was
removed on both the left and right half of the carcass between the 2nd ‐ 3rd last thoracic vertebrae
and the 4th ‐ 5th lumbar vertebrae. A sample from the rumen wall was taken at the reticulo‐ruminal
fold to determine development characteristics.
Results indicated that the feed conversion ratio for the CFC lambs were better than CF1 (P = 0.052)
but not more than CF2 (P = 0.307). The FCR was 0.88, 1.19 and 1.01 (kg creep feed + ewe’s milk for
every kg weight increase) for CFC, CF1 and CF2, respectively. Dressing percentage was higher for CF2
than for both CFC (P = 0.012) and CF1 (P = 0.077). Along with BUN data it was concluded that the
high NSC and CP level of CF2 resulted in the higher fat deposition observed. The optimized creep
feeds had higher nitrogen and energy utilization than the commercial CFC, implicating that the
optimized creep feeds were utilized more efficiently. Optimized creep feed treatments resulted in
longer rumen papillae than CON (P < 0.0001). Papillae of creep feed 2 was longer than CFC (P =
0.0537). Papillae width decreased as the NSC level increased thus it is surmised that higher NSC
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levels resulted in longer but narrower papillae. Rumen muscularization was equally developed
between all the treatments and was ascribed to the lambs having access to course roughage. Meat
quality in terms of physical and chemical characteristics was found to be in range of that expected
for lambs at higher slaughter weights (40 kg).
In conclusion, the improved growth rates pre‐ and post‐weaning can be attributed to the
contribution of NSC’s to rumen development. Feed is also utilized more efficiently thereby lowering
feed wastage and overall feed costs with optimization of diets for EAA and energy.

SCIENTIFIC ARTICLES
Van de Vyver, W.F.J., le Roux, M. and Hoffman, L.C. Lamb rumen development: the effect of non‐
structural carbohydrates in creep feed diets. Submitted
THESES
Le Roux, M., 2011. Specialized creep feeding for lambs to optimize performance ‐ M.Sc (Agric),
Department of Animal Sciences, Stellenbosch University. Under the supervision of Dr WFJ van de
Vyver and Prof LC Hoffman.
CONFERENCES, SYMPOSIA
44th Biannual Congress of the South African Society for Animal Science: 11‐14 July 2011,
Stellenbosch University, Western Cape Province
1. Van de Vyver, WFJ & Cruywagen, CW. 2011. Exogenous fibrolytic enzymes: unlocking
nutrients from fibre for ruminant animal production. Paper
2. Van de Vyver, WFJ & Useni, BA. 2011. Effect of exogenous fibrolytic enzymes on digestion
and microbial protein synthesis in ruminants. Paper
3. Van de Vyver, WFJ, le Roux, M & Hoffman, LC. 2011. Dietary NSC levels and its effect on
rumen development. Paper
4. Van de Vyver, WFJ, le Roux, M & Hoffman. 2011. Specialised creep feeding of lambs for
optimized performance. Paper
5. Van de Vyver, WFJ & Useni, BA. 2011.Comparison of non‐linear models for the
determination of digestion kinetics in ruminant animals. Poster
6. Van de Vyver, WFJ, le Roux, M & Moolman, JJ. 2011. In vitro amino acid degradability of
creep and finisher lamb diets. Poster
7. Van de Vyver, WFJ, Moolman, JJ & Hoffman, LC. 2011 Histological comparison of the rumen:
Feedlot vs. grazing lambs. Poster
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Figure 1: Left cranial ventral sac of sheep’s rumen; a – area of sampling, b – reticulum

Figure 2: Method of measuring (a) rumen wall thickness and (b) rumen papillae length, microscopical
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Beef Quality Audit
Researcher:

Dr Phillip Strydom

Research Institute:

Animal Production Institute, ARC‐Irene

Total Funding:

R 417 600

EXECUTIVE SUMMARY
Porterhouse steaks (or a similar cut containing the m. longissimus
lumborum or loin muscle) were purchased from either bona vide
butcheries or food retailers (Pick and Pay etc.). The cuts were purchased
as non‐vacuum‐packed (fresh from counter, packed or cut from primal) or vacuum‐packed or frozen
(one product). Thirteen outlets were selected and 21 products were tested over 20 collection days
spread over 9 months. Price was recorded and shear force tenderness, colour of meat and fat, steak
thickness, purge and cooking loss measured as properties valued by consumers at or after purchase.
Histological, biochemical and physical measurements were performed in an attempt to explain
variation in consumer related properties: Considering tenderness as most important quality trait:
• Price per kg did not correlate well with tenderness. In fact one of the three cheapest
products was more consistent in tenderness than some other products much more expensive.
However, the most expensive products tended to be more consistent in tenderness.
•

Vacuum‐packaging was no guarantee for tender meat. In both butcheries and food retailers,

tenderness values for vacuum‐packed and fresh cuts occurred in tender and tough categories.
In some butcheries the chances of selecting a fresh tender steak was higher than a tender
vacuum‐packed steak. In food retailers, the chances for a tender steak were slightly better
when purchased as brand named vacuum‐packed steak.
•

Brand named products with claimed aging periods from food retailers were in most cases

more consistent in tenderness than fresh products with no claim of but did not always
guarantee tender products every time.
• Compared against tenderness values (benchmarks) of controlled trials (at this institute) it is
clear that the inconsistency in general and poor tenderness of a large portion of the products is
the combined effects of the use of beta agonists and poor harvesting and post‐harvesting
procedures. The results is a sign of a lack of knowledge or reluctance to apply proper
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procedures or complacency among the various role players in the industry. For other quality
parameters the following were found:
• Steaks from grass fed animals were darker in appearance than steaks from feedlot.
• Almost all quality traits of the frozen product showed that the process and/or duration of
freezing was poorly executed which resulted in poor tenderness, excessive drip and poor
colour. While frozen products are expected to be inferior to fresh products proper control can
minimise the differences.
• Poor colour and moisture characteristics recorded for certain products suggest that
harvesting and post‐harvesting processes of certain products are neglected.
Despite a substantial variation in quality, in particular tenderness, of this product, consumers seems
to be satisfied across the spectrum since everybody is doing business. In the case of lower cost
products with lower eating quality consumers have probably adjusted their tolerance to afford their
taste for meat (steak). Where poor quality products are selling for higher prices, consumers probably
have a natural high tolerance for poorer quality. With the prices of meat increasing, will the
consumer reach a point where the price does not justify the quality?

POPULAR ARTICLES
Strydom, P. E., 2012. Choose the right cut. Farmlink, Winter 2012, pp40‐42.
Strydom, P. E., 2013. Lamb: Is it worth the price? Merino Focus 2012, pp6‐10
CONFERENCES, SYMPOSIA
Strydom, P E, 2012. Beef: The pricy embarrassment. Lecture at TUKSFoST for Food Science students
and lecturers. University of Pretoria, 14 September 2012 (40 students).
Strydom, P.E., Liebenberg, L., Mosimanyana, L. & Hope‐Jones, M. (2012). South African beef quality
audit. (2012). Evaluation of alternative packaging methods for retail beef cuts. Proceedings of the
58th International Congress of Meat Science and Technology, Montreal, Canada, August 12‐17.
ICoMST2012paper33.pdf. 4 pp.
RADIO TALKS
Strydom, P E, 2011. Meat Quality Survey 2. How consistent is meat quality in SA retail. Elsenburg
Forum, RSG Landbou. 1 September 2012 (http://www.elsenburg.com/radio/2012/f120901.html).
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Fluorescence Polarisation Test For Early‐Stage
Researcher:

Dr Jeanni Fehrsen

Research institute:

Onderstepoort Veterinary Institute, University of
Pretoria

Total Funding:

R 172 694

EXECUTIVE SUMMARY
There is a need to be able to detect antibodies to M. bovis during
infection as an alternate or adjunct to current tests which are based on the cellular immune
response. This is however a complex task as animals reacts in various ways to different M.
bovis antigens and individual animals show changes in the proteins they recognise as the
disease progresses. MPB83 is one of the proteins to which infected animals develop
antibodies relatively early in the infection. The gene encoding this protein was expressed in
E. coli and the resulting protein used in ELISA to detect antibodies in sera from infected
cattle and buffalo. For buffalo sera, the specificity of the test was 99% but with a sensitivity of
only 20%. For cattle sera, the test performance was poorer, with a maximum specificity of
90% achievable at a similar sensitivity. The antigenic properties of MPB83 were analysed
with the aim of maximising specificity and to incorporate portions of the protein (i.e. peptides)
into a fluorescence polarisation assay (FPA). Two regions were identified which had the
potential to be used as targets. FPA was investigated because of the potential to be adapted
to both field and high throughput laboratory testing and in contrast to other available tests,
does not require species-specific reagents. Fluorescently labelled rMPB83 and one of the
peptides were tested in FPA with well-defined control antibodies. This study showed that this
technology is not as ideal as the literature suggested. Further work should entail
characterising the antibody repertoire of infected animals by determining which additional
proteins or epitopes are recognised by the humoral immune system at different stages of the
infection. In addition, immunoassays other than FPA should be employed to develop
serodiagnostic tests for BTB.
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Validation of standard quality control methods, the newly developed
bacterial PCR (polymerase chain reaction) method and vaccine safety tests.
Bovine, Vaccines.
Researcher:

Mr Nazeem Ismail‐Cassim

Research Institute:

ARC‐OVI TADP(Agricultural Research Council‐Onderstepoort
Veterinary Institute, Transboundary Animal Diseases
Programme)

Total Funding:

Nie seker

EXECUTIVE SUMMARY

Bacterial PCR
It has been demonstrated that conventional polymerase chain reaction (PCR) assays
present a practical solution for the early detection of bacterial contamination in
pharmaceutical production processes. Combining PCR assays with DNA intercalating dyes
reduced the occurrence of false positive results caused by the presence of non-viable
bacterial cells. Propidium monoazide (PMA) binding dye, which intercalate with DNA of
damaged cells rendering the DNA insoluble, were utilized to distinguish between viable and
non-viable bacterial cells, using universal primers that amplify a ±1.5 kb fragment of 16S
rDNA. Results showed that the PCR methods were not only more expedient than the
standard sterility test, but also more sensitive since it consistently detected low levels of
contamination which could not be detected using the standard methods. A comparative
sensitivity analysis performed using mixed cultures revealed the ability of PMA, used in
combination with conventional PCR, to detect the presence of viable cells. The results of the
PMA-PCR assay correlated with those observed for the untreated control. It is clear that a
higher level of sensitivity can be achieved using PMA combined with conventional PCR.
Growth promotion tests of microorganisms
Each batch of prepared bacterial culture medium must be tested for growth promotion using
suitable microorganisms as per European pharmacopeia (EP, 2005). Portions of TG
(Thioglycollate) medium, TSB (Tryptone Soya Broth), NB (Nutrient Broth), and (BTA) Blood
agar plates were inoculated with 100 colony forming units (CFU) per milliliter (ml) of four
different species of microorganisms (E. coli, S. Aureus, S, typhi and Klebsiella). After
incubation, clearly visible growth of all four species of microorganisms was observed
indicating that the bacterial culture media are suitable for use.
Sterility Test Validation
It is important to determine if the material used for production of vaccines (antigens, cell
seeds, medium etc.) that will be sterility tested, contains elements that will interfere with the
growth of microorganisms within the bacterial culture media used for the test. After
transferring the contents (1 ml) of the materials used in production to be tested to the
bacterial culture medium, an inoculum of a small number of viable microorganisms (100
CFU/ml) was added to the various samples tested. Each sample was tested separately
against the four different species of microorganisms. The growth promotion test was used as
a positive control, and bacterial culture medium, with no inoculum of test product or
microorganisms, as a negative control. After incubation, clearly visible growth of all four
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different microorganisms was observed in all samples, except ATV (Active Trypsin Versene),
gentamycin and penicillin. Thus indicating that the product being tested possesses no
antimicrobial activity under the conditions of the test or such activity has been satisfactorily
eliminated. The test for sterility may then be carried out without any modification. ATV
contains sodium hydroxide which has antimicrobial activity and gentamycin and penicillin are
antibiotics that show antimicrobial activity against the microorganisms tested, indicating that
the test is not suitable for evaluation of these products.

Validation of Safety Tests
According to the European Pharmacopeia (2005), a proportion of each batch of bulk
inactivated antigen representing at least 200 doses must be tested for freedom from
infectious virus by inoculation into sensitive cell cultures. For validation of the safety test,
different cell lines were used, which includes BHK (baby hamster kidney) and IBRS2 (porcine
kidney). The antigen sample to be tested was spiked with a FMDV vaccine strain with
known titer and the cells were then observed for CPE (cytopathogenic effect). In general, all
controls with no seed virus were negative and all spiked samples showed CPE indicating
that the test is valid.
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Modeling the net primary production of arid and semi‐arid rangelands in
Southern Africa using MODIS LAI and pFAR products
Researcher:

Dr Anthony Riordan Palmer

Research Institute:

Agricultural Research Council – Animal Production
Institute

Total Funding:

R319 200

Final Approved:
EXECUTIVE SUMMARY
Estimating the annual net primary productivity (NPP) of vegetation is essential for
determining the sustainable production levels for cattle, goats and sheep. NPP is that
fraction of the carbon captured from the atmosphere by photosynthesis that is available after
removing the effects of respiration and decomposition. Recent advances in the methods for
estimating annual NPP from satellite data prompted the need for a revision of the current
livestock production estimates for South Africa. Various regional biosphere models have
been used to estimate above ground production and the seasonal variation in productivity.
Using several of these models as primary input, we have completed a new map of the water
use efficiency (WUE) of southern African rangelands. This map, when combined with annual
estimates of evapotranspiration, can be used to predict the net primary production in any
given period. As weekly and annual digital maps of evapotranspiration are available from the
MODIS Terra and Aqua satellites, we can now confidently compute weekly or annual
standing green biomass.

Evapotranspiration
In this study, we modeled potential evapotranspiration (ET0) using the original theory
(Monteith 1972), which has been expanded upon by several recent studies (Running et al.
2004, Leuning et al. 2009). We used detailed micro-meteorological data (incoming solar
radiation, wind velocity, rainfall, relative humidity and temperature) from a network of
automatic weather stations managed by the ARC-ISCW and several other institutions
(Rhodes University, ARC-API and South African National Parks). By developing a
parsimonious model for actual evapotranspiration (ETa) , based on the principle of functional
convergence (Field et al. 1995), and using the MODIS leaf area index (LAI) as a surrogate
for stomatal conductance, we predicted ETa at several study sites across South Africa. We
validated these evapotranspiration predictions using a recently published model (Mu et al.
2011) as well as using several field-based techniques for measuring actual
evapotranspiration (open top chamber, eddy covariance and scintillometry). These results
and validation of annual evapotranspiration have been published in several peer-reviewed
scientific manuscripts for the grasslands (Palmer et al. 2010), arid savanna (Palmer and
Yunusa 2011), Nama-karoo (Palmer and Yunusa 2011) and semi-arid savanna (Palmer et
al. In press). In addition, several poster papers report on our findings for the thicket and
semi-arid savanna (Palmer et al. 2011, Palmer et al. 2012).

Net primary production
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Above-ground biomass was collected directly at several study sites in the Nama-karoo, arid
savanna and grassland biomes. Because of the diverse physiognomy of the vegetation,
above-ground biomass data was collected using several techniques, including the pointcentred quarter method and the disk pasture meter. The annual net primary production was
collected using a non-destructive technique. For each sampling site we extracted the MODIS
LAI and the MODIS fPAR products. Our annual estimates of NPP were modeled for each of
the biome study sites using MODIS fPAR.

Water use efficiency
The landscape-scale estimates of annual evapotranspiration and NPP were used to prepare
a map of wateruse- efficiency (WUE) for South Africa for 2009 (le Houerou 1984). This map
(See Figure 1 in Addendum) is available in digital format, correctly projected into a
geographic projection. This map shows the WUE (kg DM/mm ET/ha/annum) which can be
expected from all the rangelands of southern Africa. This is the first time a map of this nature
has been prepared for southern Africa, indicating the production potential of our rangelands.
The concept WUE (le Houerou 1984) incorporates a range of biophysical conditions (veld,
soil and climate) into a single index which can be used in conjunction with annual actual
evapotranspiration to predict the dry matter production (kg) for any site.

References
Field, C. B., J. T. Randerson, and C. M. Malmstrom. 1995. Global Net Primary
Production:Combining Ecology and Remote Sensing. Remote Sensing of
Environment 51:74-88.
le Houerou, H. N. 1984. Rain use efficiency: a unifying concept in arid-land ecology. Journal
of Arid Environments 7:213-247.
Leuning, R., Y. Q. Zhang, A. Rajaud, H. Cleugh, and K. Tu. 2009. A simple surface
conductance model to estimate regional evaporation using MODIS leaf area index
and the Penman-Monteith equation (vol 45, W10419, 2008). Water Resources
Research 45. 10.1029/2008wr007631
Monteith, J. 1972. Solar-radiation and productivity in tropical ecosystems. Journal of Applied
Ecology 9:747-766.
Mu, Q. Z., M. S. Zhao, and S. W. Running. 2011. Improvements to a MODIS global
terrestrial evapotranspiration algorithm. Remote Sensing of Environment 115:17811800. 10.1016/j.rse.2011.02.019
Palmer, A., A. Finca, C. I. Weideman, N. Hanan, and C. S. Everson. 2011. Modelling
evapotranspiration in the Kruger National Park using the Penman-Monteith equation
and modis lai to approximate canopy conductance. Proceedings of the 46th Annual
Congress of the Grassland Society of Southern Africa.
Grassland Society of Southern Africa, Middelburg, Northern Cape. .
Palmer, A., C. I. Weideman, N. Hanan, C. Everson, A. Finca, and F. Ellery. In press.
Modelling annual evapotranspiration in a semi-arid, African savanna: functional
convergence theory, MODIS LAI and the Penman-Monteith equation. Ecohydrology.
Palmer, A. R., A. Finca, C. I. Weideman, and I. Smit. 2012. Has the high elephant population
in Addo benefitted the citrus farmers? Modelling evapotranspiration in the Addo
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Elephant National Park using the Penman-Monteith equation and MODIS LAI. Xth
Savana Network Meeting. SANParks, Skukuza, Mpumalanga.
Palmer, A. R., A. Short, and I. Yunusa. 2010. Biomass production and water use efficiency
of grassland in KwaZulu-Natal, South Africa. African Journal of Range & Forage
Science 27:163-169. DOI: 10.2989/10220119.2010.528450
Palmer, A. R. and I. Yunusa. 2011. Biomass production, evapotranspiration and water use
efficiency of arid rangelands in the Northern Cape, South Africa. Journal of Arid
Environments 75:1223-1227.
Running, S. W., R. R. Nemani, F. A. Heinsch, M. S. Zhao, M. Reeves, and H. Hashimoto.
2004. A continuous satellite-derived measure of global terrestrial primary production.
BioScience 54:547-560. 10.1641/00063568(2004)054[0547:ACSMOG]2.0.CO;2
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RED MEAT AND CANCER
Researcher: Ms Nicolette Hall
Research Institution:

Department of Animal and Wildlife Sciences, Institute for

Food, Nutrition and Well-being, University of Pretoria

Abstract


A critical review of thousands of epidemiologic studies found the totality of the

available scientific evidence not supportive of an independent association between red meat
or processed meat and cancer.


The link between cancer and red meat consumption is likely to be in relation with

other westernised lifestyle factors, including obesity and low physical activity, increased
consumption of refined foods, alcohol and smoking and a decreased consumption of
vegetables and fruits.


A moderate amount of red meat (up to 500g cooked) is recommended by the World

Cancer Research Fund (1997), in line with the recommendation of the South African FoodBased Dietary Guidelines.

WHY IS THIS IMPORTANT?


Worldwide, cancer kills more people every year than AIDS, tuberculosis and malaria

combined.


In 2001, 1 in 6 men, and 1 in 8 women had a lifetime risk of developing cancer

(NHLS, 2012).


Usually various factors act together or in sequence to initiate or promote

carcinogenesis, including dietary choices.

CAUSES AND PREVENTION OF CANCER
A plethora of studies have investigated the association between environmental and lifestyle
factors, including dietary factors, and the risk of cancer. It has been suggested that cancer is
a largely preventable disease, with the World Cancer Research Fund and the American
Institute for Cancer Research (2007) describing changes in the rates of different cancers in
genetically identical populations that migrate from native countries to other countries around
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the world. Patterns of production and consumption of food and drink, physical activity and
body composition have changed significantly over time (WCRF/AICR, 2007).
Most changes are in-line with urbanisation and industrialisation and in South Africa these
changes often go hand in hand with acculturation from traditional cultures and habits to
westernised cultures and habits. Studies consistently show changes in patterns of cancer
development as populations shift, and projections indicate that rates of cancer are liable to
increase as countries progress towards westernised diets.
Cancer, however, remains a disease of genes which are vulnerable to mutation, particularly
over the increasing human lifespan (WCRF/AICR, 2007). Yet, only a small proportion of
cancers are inherited while environmental factors have been proven to be the most
important

contributors

and

can

be

modified.

External

factors

include

tobacco,

chemicals,radiation, infectious organisms, etc., while internal factors include genetic
mutations, hormones, immune conditions, metabolism mutations, etc. Normally various
factors act together or in sequence to initiate or promote carcinogenesis, and it should be
remembered that no single studycan prove that any single factor is a cause of, or is
protective against, any specific type of cancer. Therefore, as listed in Table 6.1, risks should
be considered against prevalence to provide insightswhich drive suitable guidance.

Table 6.1 The most common risk factors for the development of cancer
Ranking

Risk Factor

1

Growing older

2

Tobacco

3

Sunlight

4

Ionizing radiation

5

Certain chemicals and other substances

6

Some viruses and bacteria

7

Certain hormones

8

Family history of cancer

9

Alcohol

10

Poor diet, lack of physical activity, or being overweight
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INCIDENCE OF CANCER
 More than 13% of all deaths globally are related to cancer (WHO, 2012).
 It is estimated that about 70% and rising of all cancer deaths occur in industrialised
countries with the incidence rising (WHO, 2012).
 In 2001, cancer was the 2nd leading cause of death in developed countries, and the
3rd leading cause of death in developing countries (Cancer Resource UK, 2005).
 The burden of cancer is increasing in developing countries as childhood mortality
declines and more people live to older ages while adopting western lifestyles, such
as smoking, higher consumption of saturated fat and energy dense foods, and
reduced physical activity (American Cancer Society, 2007).
South African statistics (NHLS, 2012)
 1 in 6 men have a lifetime risk of getting cancer:
•

Prostate cancer (1 in 23)

•

Lung cancer (1 in 69)

•

Esophageal cancer (1 in 82)

•

Colorectal cancer (1 in 97)

 1 in 8 women have a lifetime risk of developing cancer:
•

Breast cancer (1 in 29)

•

Cancer of the cervix (1 in 35)

•

Colorectal cancer (1 in 162)

RED MEAT AND CANCER
Numerous international studies have looked at the association between environmental and
lifestyle factors, including dietary factors, and the risk of developing cancer. To ascertain if
there is a link between red meat and processed meat and cancer, it must first be noted that
this association is complex and involves various factors related to the nutrient composition of
meat, methods of processing and/or preparation, not ignoring the accountability of other
lifestyle patterns and choices that may impact on the risk of cancer (Alexander et al., 2010).
The most common cancers investigated in relation to red meat consumption include bowel,
colorectal, oesophagus, stomach, lung, pancreas, endometrium and breast cancer. Cancers
of the colon and rectum (colorectal cancer) are the third most common type of cancer
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worldwide, and rates of this type of cancer increases with industrialisation and urbanisation
(WCRF/AICR, 2007). Food and nutrition play an important role in the prevention and
causation of colorectal cancer. The Colorectal Cancer Report Summary concluded
convincing evidence that red meat, processed meat and ethanol from alcoholic drinks, body
fatness and abdominal fatness, are causes of colorectal cancer (WCRF/AICR, 2007). The
report furthermore recommends that people should consume less than 500g cooked meat
per week (700 to 750g raw) to reduce risk of cancer from red meat. This amount is in line
with the South African Food-Based Dietary Guidelines, and limited data available indicate
that on average the South African population consume values well below this amount of red
meat. In 1997 the WCRF concluded that red meat probably increases risk of cancer, while
stating that processed meat and cooking meat at high temperatures possibly increases risk.
Their report recommended that red meat be limited to 80g per day (WCRF/AICR, 1997), and
encouraged relatively low temperatures when cooking red meat.
In 2007, the WCRF (WCRF/AICR, 2007) explored further advancements in science to
determine the extent to which food, nutrition and physical activity, modify the risk of cancer.
It was concluded that both red meat and processed meat convincingly increases risk for
colorectal cancer, and red meat possibly increases risk for cancers of the oesophagus, lungs
and pancreas. A summary of the strength of the evidence causally linking specific foods and
lifestyles to cancer risk are presented in Table 6.2.
A technical summary of the epidemiological evidence on red and processed meat
consumption and cancer (Alexander et al., 2010) evaluated the relationship between
red/processed meat intake and cancer in thousands of epidemiologic studies. With critical
consideration of the extensive methodological, analytical and biological challenges, they
concluded that:
o

The totality of the available scientific evidence is not supportive of an independent
association between red meat or processed meat and cancer.

o

No single epidemiological study was sufficient to make a conclusion of causality.

o

Most associations made between consumption and increased risk were weak in
magnitude, not statistically significant, zero or inverse.

o

Patterns of association varied by gender and anatomic location of tumours.

o

Measures of intake and analytical comparisons were variable between studies.
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RECOMMENDATIONS
The recommendations of the World Cancer Research Fund and the American Institute for
Cancer Research (2007) were based on convincing judgements, and are proposed to form
the basis for public policies and are expected to reduce the incidence of cancer for people,
families and communities. In Table 6.3 these recommendations are reported together with
justifications, public health goals and personal recommendations.
These recommendations also apply to cancer survivors, except in particular situations i.e. if
treatment has compromised gastrointestinal function. In addition to these recommendations,
it is vital to emphasize the importance of not smoking and avoiding exposure to tobacco
smoke, as well as maintaining a healthy body weight (BMI) and exercising. For red meat, the
guideline related to animal foods recommends people to limit intake of red meat to 500g
cooked meat per week (700 to 750 raw) and to avoid processed meat.
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Table 6.2 Strength of the evidence causally relating food, nutrition and physical
activity with the risk of cancers (Adopted from WCRF/AICR, 2007)
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