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Climate Smart Livestock

Dr Franci Jordaan
Scientist, Pasture Science Division, Department of Rural, Environment
and Agricultural Development, Potchefstroom
FJordaan@nwpg.gov.za

"The biggest destroyer of the world's environment”, "Cow ‘emissions' more damaging to the planet
than CO; from cars" and "Eat less meat to avoid dangerous global warming" - these are just a few
statements made about animals (especially ruminants) when talking about climate change and
global warming. However, climate change and livestock have a reciprocal influence on each other -
as one author puts it: "Climate change represents a feedback-loop in which livestock production both
contributes to the problem and suffers from the consequences.” Why is livestock, especially
ruminants, being singled out as destroyers or killers of the environment:

* Livestock occupies 30% of the world's land surface and 70% of all agricultural land (primarily in
the cultivation of feed crops such as cereals and soybean used to feed cattle, particularly in the
developed world).

e Livestock feed accounts for over 35% of overall cereal use with cattle consuming over 1 billion
tons of grain each year.

» Livestock accounts for more than 9% of global water use (mainly irrigation for feed crops).

» Globally, the total water footprint of animal production constitutes 29% of the water footprint of
total agricultural production. When the total water footprint per animal category is considered, it
was found that beef cattle have the largest contribution (33%) to the global water footprint of farm
animal production, followed by dairy cattle (19%).

e Livestock is responsible for 18% of overall greenhouse emissions, expressed in CO: equivalents.

o Livestock is responsible for +9% of the total anthropogenic CO- emissions.

e Livestock is responsible for the production of large quantities of anthropogenic methane (CH.) -
37% of Chs emissions are from livestock.

e Manure from livestock and manure management contributes considerably to nitrous oxide (N2Q)
emissions - +65% of emissions.

¢ Poultry and pigs (monogastrics) produce 3.7kg and 24kg carbon per kilogram of edible protein
respectively - ruminants produce 58 - 1000kg carbon per kilogram of edible protein.

These are just a few of the statistics given when the negative effect of livestock to the environment

is discussed. However, the presence of livestock on this plant is not only bad. What then are the

good or beneficial aspects of livestock?

e Upto 1.3 billion people globally are employed in different livestock product value chains globally.

* Milk and meat rank as some of the agricultural commodities with the highest gross value of
production (VOP) in the developing world.

o Nearly 1 billion people living on less than 2 $US a day in South Asia and sub-Saharan Africa
keep livestock.

¢ More than 80% of poor Africans keep livestock.

e Some 68% of households in the developing world earn income from livestock.

e Across the developing world, livestock contribute, on average, 33% of household income in
mixed crop-livestock systems and 55% of pastoral incomes.

¢ The growth in demand for milk and meat, mainly driven by urban consumers in developing
countries, has been increasing in the last few decades and is projected to double by 2050 (meat
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consumption in 2050 will be 465 million tonnes and milk consumption will be + 1043 million
tonnes in 2050).
Livestock contribute greatly to global food security.

Livestock, whether they are called destroyers or killers of the planet, will not disappear from this
planet. What then is the solution to make livestock production climate smart?

Use indigenous locally developed and locally adaptive breeds.

Use species capable of surviving and producing under stress conditions.

Use species with the ability to walk and graze.

Use breeds with strong teeth — capable of getting sufficient grass to meet their daily intake
requirements for maintenance and reproduction.

Use breeds with the ability to manage the stress of biting and sucking insects.

Use breeds with a good grooming ability.

Use breeds with adaptations to heat and humidity.

Breed thus more productive animals.

Improve diets so that animals produce more protein with less feed and lower emissions.

Make use of better manure management (e.g. composting).

Make use of better herd management to improve output, including better herd health
management with less reliance on antibiotics.

Better management of veld (e.g. rotational grazing) and make use of better and improved planted
pastures.

The advantages of adapted climate smart livestock are the following:

Little to no stress load - can thus use their energy more effectively for production and
reproduction.

Need less feed supplements.

Need less potentially harmful stock remedies.

Less harmful effect on the resource.



Aquaculture in South Africa: Food for Thought

Prof. Niall Vine
Associate Professor of Zoology in the Department of Zoology &
Entomology, University of Fort Hare, Alice
NVine@ufh.ac.za

Aguaculture in South Africa is dominated by the production of marine organisms including mussels
(1682 tons), abalone (1306 tons) and oysters (266 tons) while the freshwater sector is predominated
by the production of trout (1497 tons). There have been attempts at farming species successfully
farmed around the world (i.e. tilapia and catfish) for both food security and as commercial ventures
however success has been scarce and variable. Reasons such as fluctuating regional temperatures,
water scarcity, access to finance and consumer preferences for other protein sources are seen as
the main reasons for the slow progress in these sectors.

Government’s “Operation Phakisa: Unlocking the Ocean’s Economy” was launched in 2014 and
included Aquaculture as one of its focus areas. While DAFF has made headway into providing more
opportunities through the development of Aquaculture Development Zones (ADZ’s), completion of
ElA’s, streamlining of aquaculture permitting/legislative requirements etc, potential investors have
been relatively slow to respond.

The presentation aims to explain what drives success and development in South African
aquaculture, why certain species work well and others don't. From a KwaZulu-Natal perspective,
the use of aquaponics and small-scale aquaculture for food security as well as ideas on possible
strategies and opportunities will be discussed.
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Bankrupt bush - Seriphium plumosum

Dr Erika van Zyl

Bankrupt bush or Seriphium plumosum, previously known as Stoebe vulgaris, is a fynbos plant
indigenous to South Africa. It is a so-called pioneer plant which slowly, and somewhat unnoticed,
colonized significant proportions of semi-arid grasslands in South Africa to become a serious threat
to the sustainable productivity of grasslands. The Conservation of Agriculture Resources Act (CARA)
lists this plant as a proclaimed encroacher. Common names for the plant are Slangbos and Bankrupt
bush. The term bankrupt bush is maybe the most descriptive term since it can “bankrupt” the farm
or turn it into a “green desert” if it is allowed to invade.

According to the latest national survey, an area of 150 000 ha of the central grasslands of South
Africa has already been invaded by this plant. The invasion is currently expanding at an alarming
rate. The provinces that are severely affected are North West, Free State, Eastern Cape,
Mpumalanga, Gauteng and certain parts of KwaZulu-Natal (KZN). Currently, only the Sandy
Sourveld (Bioresource group 14), situated in the central north-western parts of KZN is affected.
However, no proof exists that it will not spread to other areas in the Province.

S. plumosum encroachment reduces the carrying capacity of veld to an extent approximately
proportional to its abundance through the mechanism of out-competing preferential plants, i.e.
grasses, for available resources such as light, nutrients, and water. The rate of canopy-forming by
the shrubs contributes to a suppression of the establishment and survival of grass tufts. Collapsing
of mature plants of S. plumosum contributes to the canopy density. The result is that large areas
without grass plants develop in encroached sites.

A strong relationship exists between aboveground phytomass production (total amount of living
organic plant material above ground) of grasses and plant density of S. plumosum. Where plant
densities of more than 2000 Seriphium plants ha' are present, a drastic reduction in grass
production potential of about 65% can be expected. At densities of 5000 plants ha”, the root
distribution of S. plumosum spreads to such an extent that they compete strongly with the grass
sward for water and plant nutrients. Where S. plumosum reaches densities of 10 000 plants ha™,
grass production can be reduced by up to 75%. Densities of 30 000 mature S. plumosum plants ha’
" resulted in 100 % canopy cover, effectively out shading other plants. Assessments done in the Free
State reported several invasions where densities with 20 000 plants ha™ and more occur.

The reality and threat of bankrupt bush encroachment is that veld, a profitable fodder source when
in good condition, can be turned into a degraded piece of land on which sustainable livestock
production is no longer possible. It is alarming that even veld in good condition can be encroached
on by S. plumosum, and not only veld which is in poor condition, as is sometimes wrongly assumed.
The plant produces thousands of seeds, which can be easily distributed by the wind over large
distances and can, therefore, encroach areas which were previously free of Seriphium plumosum.

There is lots of proof that after farmers have eradicated S. plumosum, reappearance occurs after 3
to 5 years. It is unknown whether the veld was contaminated again by seed being blown in and/or



due to seed being present in the soil and germinating under favourable conditions. In many cases,
the major pattern of distribution is in the same direction as the prevailing winds in an area.

S. plumosum seeds can survive in the soil for a number of years and remain viable. It was found that
three-year-old seeds still have a germination of 65%. Seeds have a post ripening period of about
one year. Seeds can cling to a plant for as long as 6 months after flowering and assist in wind
distribution of the seed. It also lengthens the period where wind distribution can take place. The
seeds can also easily be distributed by clinging to the bodies of animals.

Inthe 1970’s Seriphium invasion was widely observed in lower lying areas, commonly in abandoned
croplands, where the low organic matter and other poor soil conditions provided no or little
competition from adjacent vegetation, an ideal habitat for it to proliferate and create new seed
sources. Abandoned cropland areas have characteristically marginal soils, poor soil fertility, and low
organic matter. Sandy soils seem to be prone to encroachment. Road reserves also provide a safe
haven for bankrupt bush seedlings to establish. The shrubs are seldom found in wetter areas, due
to water-logged conditions and higher soil fertility. Increased atmospheric CO:levels, as part of
climate change, benefits woody plants in general and could also contribute to the overall spike in S.
plumosum encroachment over the last few decades.

Of utmost importance in a Bankrupt bush invasion, is that the focus of the control of woody
encroachment must be to rehabilitate/preserve/ increase grass production, following eradication of
the encroacher species and not only to control the invader. The earlier the S. plumosum plants are
controlled, (low plant numbers indicating low seed quantities in the soil) the more cost effective it is.
Several methods to control S. plumosum are available:

e Mechanical chopping is a labour intensive method that needs annual follow-up control.
Chopping must be done below soil surface to remove the burl, else it will sprout again.

e Fire can reduce the canopy density, but shrubs regenerate after fire. This is caused by the
dormant buds that are capable of coppicing after a fire (Trollope 1970). The volatile oils in the
plant, causing a very hot fire, also do not destroy all the seeds in the soil, but in effect stimulate
germination. However, young seedlings can succumb to fire (Snyman 2009). Fire may be a
useful tool to remove moribund material for more effective control with herbicides.

e Chemical control remains the most cost-effective method currently available. The use of
herbicides in a natural environment will always be regarded as a sensitive issue and in the case
of bankrupt bush control, this is no exception.

Integrated methods are probably the most effective method. Burning and manual clearing of the
shrub led to higher densities if not properly managed. Manual clearing and chemical control,
however, can become economically unfeasible. All these control measures are probably temporary,
with re-invasion inevitable.

Aftercare needs to be the focus on the control of seedlings. More research on bankrupt bush, the
control methods and the aftercare, and veld restoration following bankrupt bush are high priority in
this struggle to save our precious grasslands.
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ik The invasive alien plant Parthenium hysterophorus and
livestock production in KwaZulu-Natal

Lorraine Strathie
Agricultural Research Council — Plant Protection Research Institute,
Private Bag X 6006, Hilton, 3245
StrathieL@arc.agric.za

The invasive alien plant Parthenium hysterophorus (Asteraceae: Heliantheae), an annual shrub
originating from Central and South America, is widely acknowledged as one of the most severe
invasive alien plants in the world. It impacts negatively on agricultural crop and animal production,
conservation of biodiversity, and human and animal health. In South Africa, this plant is locally
referred to as parthenium, famine weed, Demoina weed, Maria-Maria, and Umbulalazwe. It invades
KwaZulu-Natal, Mpumalanga, North-West and Limpopo provinces, and has spread at a considerable
rate in recent decades. It has invaded neighbouring countries, some extensively, and is becoming
increasingly problematic on the African and Asian continents, causing severe economic losses.

Attributes that contribute to its aggressive invasive ability include rapid growth and flowering,
allelopathic properties, prolific seed set and relatively long-lived seed banks buried in the soil.
Parthenium rapidly invades disturbed land, exacerbated by agricultural cropping practices,
overstocked grazing land, road construction and maintenance, and construction activities. It invades
cultivated and fallow land, grazing land, roadsides, national parks, waterways and surrounds human
settlements.

Contact with, or inhalation of, airborne particles (pollen or other fine plant debris) of parthenium
commonly causes significant allergenic responses in both humans and animals, due to
sesquiterpene lactones (secondary plant metabolites), primarily parthenin in aerial plant parts (Allan
et al., in press). Various external dermatitis diseases result, most commonly airborne contact
dermatitis, and internal diseases such as rhinitis (hay fever), bronchitis, asthma and atopic dermatitis
(Allan et al., in press).

Animals that consume or come into contact with parthenium are susceptible. Parthenium is
unpalatable to most animals, often avoided, but consumption is variable. Goats and sheep feed on
parthenium, cattle and buffalo only occasionally consume it, and other livestock avoid the plant (Allan
et al., in press). Ingestion of large quantities of the plant leads to coughing and diarrhoea, severe
contact dermatitis, skin lesions, common erythematous eruptions, and ulcerations around the face
and alimentary tract, followed by haemorrhage and rupture of internal organs, and in some cases,
death within four weeks or earlier (Allan et al., in press). Allergic reactions have been observed in
cattle, sheep, goats, camels, horses and black rhinos. Removal of affected animals from parthenium-
invaded areas or removal of parthenium from the diet facilitates recovery.

Parthenium taints milk and meat, affecting quality, and reduces the market value of cattle.
Parthenium infestations cause significant yield losses in crops, reducing feed availability for intensive
livestock production systems. The costs of parthenium invasion to faming and grazing industries are
significant, in addition to healthcare costs for allergy treatment (Allan et al., in press).

Various management strategies are used to curb the rampant spread of parthenium, including
chemical control operations using registered herbicides, biological control using host-specific natural
enemies and in some countries, competitive plant species are used. Chemical control is effective
but requires repeated follow-up applications until native vegetation establishes. Biological control



addresses the imbalance of the lack of natural enemies that keep parthenium in check in its native
range, to reduce its competitive ability. Insects, mites and/or pathogens from the native range, that
are demonstrated to affect the target weed only are utilised. Five introduced natural enemies (two
rust fungi and three insect agents) are currently utilised in the management of parthenium in South
Africa, with additional agents under investigation. Native grasses can outcompete parthenium in the
absence of significant overgrazing. Maintenance of grass cover is essential to ensure sufficient
interspecific competition for the successful management of parthenium.

Removal of grazers and browsers or lowering the stocking rate of animals successfully reduces the
extent and impact of parthenium. Exclusion of livestock from parthenium-invaded areas for several
weeks prior to slaughter or milking may improve produce quality. Mixed forage should be provided
to animals which are more susceptible to allergic reactions e.g. cattle.

Parthenium will continue to spread in South Africa and elsewhere, impacting significantly on livestock
production as well as on other aspects if active measures are not implemented. Parthenium has
severely impacted on the livelihoods of people in many countries. South African landowners need to
take cognisance of the real threat of parthenium to livestock production, crop production, biodiversity
conservation, and health, and take preventative steps to manage its impact, by using integrated
management strategies.

Reference:

Allan, S., Shi, B. and Adkin, S.W. Impact of Parthenium weed on human and animal health. In: (Eds)
Adkins, S., Dhileepan, K. and Shabbir, A. Parthenium weed: biology, ecology and management.
CAB International.



Household livestock for food security

Zandile Ndlovu

Promotion of safe, sufficient and nutritious food at household, institutional and community level will
result in the reduction of food insecurity, which causes starvation and malnutrition. The most
vulnerable group include pregnant and lactating mothers, people who are HIV* as well growing
children. KZN Department of Agriculture and Rural Development have developed food security
programmes. Gardens are source of vegetables, fruits and grains for human maintenance and
growth. Livestock plays an important role in providing a complete nutrient-dense, high quality protein
and bio-available micronutrient diet. Cattle are also used as draught animals for ploughing land on
which vegetables and fruits are produced. High quality proteins are found in meat as well as livestock
products such as milk and eggs. Bio-available micro-nutrients available from livestock and their by-
products include Vitamin A, Vitamin B8, folic acid, niacin, iron and zinc. Vitamin B86, folic acid and
niacin are produced by rumen fermentation and are not found in seed source. These micro-nutrients
are of great importance since their deficiencies are detrimental to growth of children, as well as to
adults’ health. Folic acid is one of the vital micro-nutrients; a deficiency in pregnant woman could
result in the incomplete development of the spinal cord and brain of the unborn baby, such as spina
bifida that affects the nervous system. This incomplete development can be prevented by eating
lean meat as per South African Food-Based Guidelines, which recommends 560g lean meat per
week. Furthermore, livestock produce manure, which is taken back to the soil for organic production
of pastures and vegetables.

Over the years, Livestock Research Services have run a number of trials on improving livestock
production in the KZN Province. The research trials resulted in the production of a number of
Research Bulletins, manuals and different production guidelines. To ensure dairy products on
shelves, “Dairying in KwaZulu-Natal” was written. Management principles that were relevant then
are still relevant in this technological era. The caring and feeding of dry and post-parturient cows is
still the same, whether it is done electronically or manually. The complete training manual for running
the dairy enterprise is available on the Departmental website; furthermore, a dairy course is run
annually at Cedara. Dairy cattle need pastures closer to the parlour so that they do not walk long
distances. The manual called “Pastures in KwaZulu-Natal” helps to understand pasture
establishment, fertilization, utilization and different production systems. There are a number of
Research Bulletins on different cultivars that can be planted and a number of cultivar evaluation trials
run through the five Research stations. On Cedara, tall fescue, cocksfoot, perennial ryegrass,
festulolium and lucerne evaluation trials have been conducted and some new varieties are
introduced annually. Such information is available from the section. Forage production systems for
goats on pastures have been thoroughly researched by looking at the performance of goats grazing
pastures.

“‘Beef Production in KwaZulu-Natal” aims at increasing beef production. These guidelines can help
an upcoming beef farmer with all the preparation to start an enterprise. It can help to choose the
production system suitable for the farmer, for example; the farmer can decide to sell yearlings or two
year olds as well as heifers. These guidelines explain the advantages and disadvantages of the
system. A manual called “"Guidelines To Ensure That Your Animals Are Healthy”, was produced in
2011 following in collaboration with Mdukatshani Rural Development Training (MRDT) and Institute



of Natural Resources (INRI). This book explains different diseases and conditions that affect
livestock, as well as the symptoms and treatment of common diseases. This manual ensures that
goats, pigs, dogs, poultry and horses are kept healthy. An example of a management calendar that
includes a vaccination programme is included. However, for every region, it is advisable that the
farmer consults with the local Veterinarians to know diseases prevalent in the area.

“Veld in KwaZulu-Natal” was produced to ensure that livestock grow well on veld. The manual aids
farmers in planning veld management for the whole farm by dividing camps based on the
understanding of veld ecotypes thereby, helping in planning a year-round fodder flow. Understanding
animal factors such as stocking rate and grazing strategies will help increase veld potential and
reduce overgrazing of palatable nutritious species.

Intensive work has gone into goat production in KwaZulu-Natal province. Collaboration with
Agricultural Research Council — Onderstepoort resulted in the production of goat health manual. The
“Goatkeepers Animal Health Care” manual was developed for resource-poor farmers to maintain
herd health, detect early signs of ill-health and implement immediate treatment of common diseases.
Symptoms of disease and conditions are shown in picture format to enable the farmer to understand
sickness in the flock. The “Goatkeepers Animal Health Care manual was followed by a “Goat
Production Handbook in association with MRDT and Heifer Project SA”. This manual covers the
topics such as how to keep animal healthy, nutrition of goats and creep feeding of kids, diseases
and conditions causing illnesses, goat commercialization, marketing and value adding. From the
“‘Goat Production Handbook™ a training calendar was developed for training goat farmers regarding
different diseases and other management principles. To ensure correct dosage of sick goats, a weigh
band was developed. The weigh band estimates the weight of the goat so that the farmer can
calculate the correct dosage to administer. Knowing the correct dosage ensures that animals recover
quickly and further prevents resistance of certain medication developing because of underdosing.
“Household Chicken Production” produced by our Department in collaboration with MRDT and Heifer
Project SA deals with types of chicken and production systems, feeds and feeding, nutrition and
endo- and ectoparasites affecting poultry.

A number of Research Bulletins are available on the Departmental website. Livestock Research
services has worked on different topics. These include selecting correct grass cultivars,
understanding when to cut grass for making hay; how to make own hay bales using a box baler;
raising orphan kids and calves; identification and tattooing of livestock. Research Bulletins are freely
available in the Livestock Research Section. The section staff also participate in running various FET
courses as shown in the short course book.
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Status of livestock in KwaZulu-Natal province
“The past, present and the future”

Sibongiseni Gecumisa
Farming Systems Research Section: Cedara
Sbongiseni.Gcumisa@kzndard.gov.za

The Mission statement of KwaZulu-Natal Department of Agriculture and Rural Development
(KZNDARD) is “to promote, thorough partnerships, sound agricultural practices that stimulate
economic growth, food security and advancement of rural communities in KwaZulu-Natal (KZN). In
order for economic growth to be stimulated and rural communities be advanced and thus being able
to measure the performance of the agricultural sector. Agricultural statistics such as livestock
numbers play a role in food security, decision-making, planning, and measurement of employment
and research.

The status of livestock in KZN has been summarized by different bodies such as Statistics South
Africa (Stats SA), Department of Agriculture, Forestry and Fisheries (DAFF), KZNDARD and Non-
Governmental organisation (NGQO's) and all this paint a clear picture of what the status of KZN
livestock is. These however in some instances differ as most data available is related to animals
being reared under commercial set up, therefore not providing the correct values of rural livestock.
Some NGO'’s like Mdukatshani have looked at rural areas such as Msinga and Nongoma to get a
better sense of the livestock numbers. Farming Systems Research Section (FSRS) under KZNDARD
has also been doing research throughout KZN and livestock numbers formed part of the study.

Stats SA (2016) reported a drop-in number of households involved in agriculture in South Africa from
2.9 million in 2011 to 2.3 million in 2016. The drop-in cattle numbers could possibly be attributed to
the drought that was evident in most parts of the country including KZN in the year 2014/15. KZN
had 23% of the country’s total. A total 241 991 were involved in livestock only and 124 5863 involved
in mixed farming in KZN. In terms of estimated livestock numbers in KZN updated to August 2017,
there were 2 496 million cattle, 692 million sheep, 712 million goats and 147 million pigs (DAFF,
2017). These are not far off to the numbers provided by Stats SA (2016) where there were, 2 498 209
cattle, 549 943 sheep, 1 9 30175 goats, 201 826 pigs and 6 406 289 chickens. Non-ruminants
animals in the past have been ignored when livestock numbers are done due to different reasons
and organisations conducting the research.

Cattle numbers observed from the recent studies conducted across KZN indicate that cattle numbers
vary across different districts (FSR 2017, preliminary data). Although data was collected per climatic
zones when translated into districts it shows interesting outcomes thus far. A closer look at cattle
number shows an average of between 10 — 19 cattle per household from 9 out of the 11 districts of
KZN. Districts showing the highest number of cattle per household include Mkhanyakude, uThukela,
Mzinyathi and Harry Gwala districts. Districts with fewer cattle per household were llembe, Msunduzi,
Ugu, Zululand and uThukela. When zooming at one district in particular uMkhanyakude, from census
numbers provided by State vet of the district showed an average of 18.5 head of cattle per household
updated to December 2015. FSR has found similar results of 19 head of cattle in the preliminary
data of 2017 which shows that the cattle numbers have either remained constant throughout the
drought or have increased dramatically after the draught effect. WWF (2017) reported that
overgrazing is still an issue as some of the land is overstocked beyond its long-term carrying capacity
in provinces of Limpopo, Eastern /cape and KwaZulu-Natal. This was partly observed in parts of



some districts such as uThukela and Zululand where there was virtually very limited grazing land
available (FSR, 2017 — personal communication)

References:

Farming Systems Research, Livestock surveys, 2017. (Preliminary data)

KZN Agriculture & Rural Development — Vision and Mission: http://home .kzndard.gov.za
[Accessed:12/02/2018]

Mkhanyakude cattle and goats census, December 2015. State Vet.
WWF, Agriculture: Facts and trends South Africa, 2017. www.wwf.org.za

www.daff. gov.za: National livestock statistics, November 2017.
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Potential for aquaculture in Maputaland
Dr Mbongeni Khanyile & Dr Trevor Dugmore

Introduction

The global aquaculture sector has expanded rapidly in past two decades to maintain fish supply,
especially given the decline in the capture fish industry due to unsustainable practices (FAQO, 2006).
Despite the global decline in fish capture, fish generate a wide variety of benefits for the local
communities of northern KwaZulu-Natal. Such benefits include food security, the provision of
livelihoods, and contributions to wealth and wellbeing of communities. Recently a survey on
indigenous knowledge of fish harvesting and utilization in Umhlabuyalingana local municipality has
revealed that fish was the third most consumed protein in the area, that people consumed fish on
average twice a week, that most of the fishing gear used had no destructive effect on fishery
resources.

Constraints

Lack of clearly defined policy, and expertise has been the main contributing factors affecting the
development of sector. The progressive drought in most part of South Africa also present new
serious threat to the sector. Fishery management was historically the mandate of the nature
conservation authorities, who managed the resource primarily for recreational purposes which
resulted in the exclusion of indigenous inhabitants in accessing fishery resources. Nature
conservation departments have no development mandate and capacity to support the development
of livelihoods based on fisheries.

Opportunities

Aquaponics and sea cage culture for marine species can be explored to un-lock the potential of
sustainable aquaculture in northern KwaZulu-Natal Province. Lake Sibaya and Kosi lake are under-
utilised due to difficulties of local fishermen in accessing fishing licences and gears.

Recommendations
1. ltis recommended that the provincial DARD develop aquaculture and fishery zoning areas.
2. The DARD to develop a component responsible for sustainable aquaculture development
and fishery management.
3. The development of a sustainable aquaculture sector in rural communities requires the
integration of fisheries and aquaculture.
4. Quantification of ground water in areas with potential for fish farming.
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Interventions to improve the productivity of sheep in
communal systems in the Nquthu District

Phumzile Msuntsha & Dr Erika van Zyl

Nquthu is situated in the sour veld of North-Western KZN, with severe winters and low quality and
quantity of grazing. Sheep farming is an important practise and an estimated number of 11 000
sheep are present. Interventions to improve the productivity of sheep in communal systems, and
ultimately improve the livelihood of these farmers, were undertaken by the Livestock Science
Research Services Section, based at Dundee Research Station, in cooperation with the local Nqutu
Extension Service staff.

The Thanda Bantu woolgrowers Association in the Haladu area in the Nqutu district was selected
for the project. The first intervention was to gain baseline data by completing a survey questionnaire.
Results showed that most farmers rely on a low input management system with a need for
supplementary feed in winter. Yellow maize is fed at critical times. Health care is practiced at a low
level. Sheep are mixed breeds, but the majority are wool-type sheep (Dohne-Merino and Merino).
Nearly half of the flocks (43%) are small (ten ewes or less), but a third of farmers (27%) own flocks
with 48 ewes or more. Lambing season is mainly during autumn and winter.

The second intervention was a pilot investigation to collect quantitative data through monthly
monitoring of sheep from five participating farmers. Animals were individually identified with tags
and weighed on a monthly basis. A comparative group for Dundee Research Station has been
identified, where animals will be on the veld and the weights will be compared to the Nquthu group.
Lambing % is at 42%, mainly in autumn or winter. Ewe mortality was 20%, however, the recording
year was abnormally dry. It is expected that in a normal year, ewe mortality will be lower. Dung
samples to monitor internal parasite loads were taken. Results from dung samples, analysed for
parasite eggs expressed in eggs per gram (EPG), were shared with farmers, advising them when to
treat sheep. Recorded fleece weights were * 2 kg ewe™".

A current third intervention is to provide and facilitate recurring training sessions. Sheep shearing
and wool classification training resulted in an improved wool crop in 2016/17. Other topics covered
were animal identification and stock theft and future training on veld management, sheep nutrition,
sheep handling facilities is planned as well as other applicable topics identified by the farmers as the
programme continues.
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Scientific Foundations for Livestock Production

Dr Trevor Dugmore

Sound foundations are critical to success, whether building a house or for managing your livestock.
Many years of scientific research have established the basic building blocks, or foundation stones,
required for sound animal husbandry practices. This paper reports on the scientifically proven
foundations for a successful ruminant livestock production enterprise.

Water — the source of life

Woater is the single most critical element in livestock husbandry. Animals require water for metabolic
and digestive processes, producing 80 to 100 litres saliva per day, as well as for conveying nutrients
around the body and in eliminating metabolic waste products via the urine and faeces. Water is also
required to produce milk (water required is 1.28 kg/kg of milk) in lactating cows. In hot weather,
animals use more water for evaporative cooling. Beef cattle (450 kg) will consume 40 litres per day
at an environmental temperature of 5°C, and will drink about 100 litres of water at an ambient
temperature of 32°C. Sheep and goats consume between 4 and 10 litres per day. Water intakes
on hot days (>33°C) are typically double the average water intake at a mean temperature of 25°C.
When water supply is restricted, both in quantity and access, such as walking very long distances to
water daily, animals go into survival mode rather than reproduction and production.

Animal size — bigger is not better

Optimal animal size is a function of the environment, with tropical breeds being smaller than
temperate breeds as smaller animals have a greater surface area (skin) relative to their body size
and consequently improved heat loss. Smaller animals have lower maintenance requirements and
need to eat less feed to survive. When stocked at the same biological weight per ha, smaller framed
animals have a higher production per ha than large framed animals, with smaller cows eating
relatively more feed per kg of body weight.

Breed — there is no super breed

Communally run cattle are perceived to be less productive than other cattle breeds. However,
research at D6hne Research station in the Eastern Cape, where 58 cattle were selected from 9
communal farmers and randomly allocated to commercial or communal management groups on the
research station, showed that for the animals originating from communal farmers, but managed
commercially, cow efficiency was equal to, or even greater, than the commercially run Nguni and
Bonsmara herds on Déhne, with re-conception rates the similar to the Nguni and Bonsmara herds.
Other factors, such as cow adaptability and size relative to its environment, feed quality and
availability, disease and tick resistance, as well as walking ability override the effect of breed.

Stocking Rate — the key driver of sustainable livestock production

Stocking rate, or the amount of feed resources allocated to an animal, is the overriding factor
determining animal performance on a specific area. Worldwide research has shown the relationship
between stocking rate and animal performance. The higher the stocking rate, the less feed is
available to an animal, with growth rates declining linearly as stocking rate increases, until animals
starve to death at excessively high stocking rates. Apart from a negative effect on animal
performance, stocking rates impact on fertility and the animal’s immune status.



Nutrition/feeding

As indicated above, stocking rate indirectly determines the allocation of feed to an animal. Animals
require feed firstly for survival (maintenance), then growth and reproduction. Apart from the gross
feed allowance, the quality of the feed determines productivity, so degraded, poor quality veld will
not be as productive in terms of animal production as good quality veld in pristine condition.
Supplementary protein and mineral nutrition is required to offset deficiencies in the veld. In KZN
protein is deficient in winter when the veld is no longer actively growing and is frosted off.
Consequently, a urea (protein) lick containing energy (molasses or maize) which enables the rumen
microflora to convert urea to metabolic protein is critical in winter. Phosphate (P), the chief
component of the metabolic energy pathways, is the first limiting element in summer on actively
growing veld, with supplementation of a P containing lick being critical in summer to ensure optimal
livestock performance. In KZN, much of the grassland areas are deficient in Selenium and lodine,
and, to a lesser extent, Copper. These elements also need to be incorporated into the lick for optimal
animal performance, immunity and in cases even survival, e.g. a deficiency in lodine can result in
abortions and stillbirths. The highly successful goat block developed at Cedara for the Goat Agri-
business Project is an indication of the gains that can be made from small interventions. Good
nutrition also impacts on the animal’s immune status and resistance to diseases, as poorly fed cows
do not have the energy to resist infections.

Body condition score

Body condition score is an indirect measure of the animal energy or fat reserves and is associated
with both fertility and production. This is an important tool in monitoring the nutritional status of your
herd. Other scientifically proven tools at our disposal are the FAMACHA and 5 point check to assist
in assessing internal parasite burdens in sheep and goats. Bioactive forages are also an important
tool in supressing worm loads in sheep and goats.

Breeding season

Research at the Dundee Research station, where Nguni herds are run under the same conditions
and stocking rates, indicates that if cows and heifers are run with the bull continuously (open
breeding season) the heifers are mated very early, many out of the active pasture growing season,
are underweight, leading to poor calf performance, and ultimately smaller mature cows (15% or 60
kg difference) than those cows and heifers which are subject to a breeding season, with heifers
grown out and mated at 2 years of age. The unseasonal calves from the open breeding season
treatment suffer while lactating during the winter leading to increased cow and calf mortalities, a
consequence of inadequate nutrition.

Conclusion
The first priority in a livestock production programme must be to ensure the basics are implemented
(foundations), before the fancy stuff which is often not scientifically validated.
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Progress on the non-conventional feed resources
for pigs

Dr Mbongeni Khanyile & Prof. Michael Chimonyo*

Introduction

Globally, pressure on grain seed such as maize and soybean feed resources is increasing, especially
in the tropics where many countries are net importers of food (Kambash et al., 2014) which poses a
serious threat in small-holder pig production. Utilization of local available non-conventional feed
resources, such as Vachellia leaf meals in feeding pigs in the tropics (Halimani et al., 2007; Khanyile
et al., 2014; Ndou et al., 2015) present a possible solution for sustainable pig production and food
security.

Broad objective

Research evaluated the effect of feeding graded levels of V. tortilis leaf meal based diets on growth
performance, nutritional related serum metabolites, enzyme, carcass quality and pork quality in
general.

Hypothesis tested
It was hypothesise that the inclusion of V. tortilis leaf meal may improve performance and meat

quality.

Project Methods

Vachellia tortilis leaves was harvested at Makhathini Research Station, Jozini, KwaZulu-Natal
Province, South Africa, according to the method described by Khanyile et al. (2014). Briefly, leaves
were harvested green, air-dried under shade by spreading on polyethylene sheets at room
temperature for 72h. Different age and weights pigs were assessed to an experimental diet that were
formulated to iso-energetic, iso-nitrogenous and iso-lipidic. Experimental diets were formulated such
that at list 27% of maize and 15 % Wheat bran was replaced. Growth performance, metabolic
response, carcass and meat quality data was gathered.

Findings

It was observed that V. tortilis leaf meal can be included up to 129g/kg DM in finishing pig feeds and
that the ability with which pigs utilize leaf meal-based diets improves with duration of exposure to
such diets. The inclusion of V. tortilis leaf meal beyond 129g/kg resulted in reduction of feed intake,
weight gain, carcass traits and increase relative size of internal organs. The inclusion of V. tortilis
leaf meal in finishing diet had the beneficial effects in increasing n-3 PUFA, MUFA, nutritive value
index and reducing n-6: n-3 ratio, atherogenic and thrombogenic indices in pork.

Conclusion

In conclusion, using V. tortilis to feed pig could be interesting in smallholder pig production with
limited access to concentrate. It may be worthwhile ascertaining the economic viability of using
various levels of V. tortilis in pig’s diet.

References — available from the author

# Animal Science - UKZN
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RESEARCH PROJECTS APPROVED IN 2017

Researcher Short Title Location Period
E van Zyl The value of the inclusion of legumes in dryland | Dundee 2017-2022
pastures and secondary veld.
E van Zyl The control of Seriphium plumosum in the Sandy | Dundee, 2017-2022
Sourveld of KZN. Nguthu
DZ Ndlovu The effect of concentrate supplementation on the | Cedara 2017-2019
performance and carcass yield of Indigenous Goats
grazing pastures in the Moist Midlands Mistbelt of
KZN
ONGOING RESEARCH PROJECTS
Researcher Short Title Location Period
M Khanyile Indigenous knowledge on fish harvesting and | Umhlabuyal | 2014-2018
utilization in the Umhlabuyalingana District | ingana
Municipality (KZN) Local
Municipality
J Mann The finishing of beef steers off tall fescue (Festuca | Cedara 2016-2020
arundinacea) pasture
TJ Dugmore Investigation of differences in the composition of the | Cedara 2017-2020
mineral and the associated chemical componenets
effecting the nutritive value of kikuyu herbage from
the various dairying areas on the Eastern Seaboard
of South Africa
PA Qosthuizen | An investigation into the effect of different breeding | Dundee 2008-2020
strategies on an Nguni herd’s performance
M Magawana | The effect of night time kraaling on cow productivity | Kokstad
and fertility of cattle at Kokstad Research Station
S Ngcamu the effect of different management/breeding | Bartlow 2012-2022
strategies has on Nguni performance Combine
DI Nash The effect of accelerated calf rearing and managing | Nottingham | 2014-2019
of Friesland dairy heifers on future milk production | Road
potential
M Magawana Establish the effect of having an unrestricted | Kokstad 2008-2020
breeding season on animal fertility and productivity
in a system with no fencing vs a restricted breeding
season
E van Zyl Investigate the potential of Sericea lespedeza as | Dundee 2010-2020
summer grazing for sheep and establish production
norms for NW KZN
DI Nash Evaluation of Festuca arundinacea (Tall Fescue) | Cedara 2014-2019

varieties, herbage quality and grazing management
to determine suitability as a lower input pasture for
dairy systems

45



Researcher Short Title Location Period
DI Nash Evaluation of the effect of Glyphosate, soil | Cedara 2014-2017
temperature and soil moisture on the establishment
of ryegrass oversown into kikuyu
DL Berjak Evaluation of medium and long duration forage | Cedara 2016-2020
cereal varieties to be grown in a mixture with forage
legumes
CF Luthuli Performance of goats supplemented with sweet | OSCA 2015-2019
potato vines
Donna Berjak | Lucerne cultivar evaluation at Kokstad Research | Cedara, 2014-2018
(Candidate Station Kokstad
Scientist)
M Magawana | The effect of cattle to sheep ratio and stocking rate | Kokstad 1989-2020
(caretaker on veld condition (Simulation Trial) on KRS
DEMONSTRATION RESEARCH PROJECTS
Researcher Short Title Location Period
J Mann DEMO: The grazing of beef breeding cows on | Cedara 1989-
kikuyu for 12 months of the year 2020
PA Qosthuizen | DEMO: Small scale dairying in an integrated farming | Dundee 2003-
system 2020
PA Oosthuizen | DEMO: Genetic conservation and characterization | Dundee 2007-
of indigenous sheep 2020
NEW PROPOSED PROJECTS FOR APPROVAL IN 2018/19
Researcher Short Title Objective Impact
K Mkhize The characterization | To quantify the | Establish the commercial value
(Makhathini) of the indigenous Zulu | productive attributes | of this breed and its ability to
sheep (Imvu)  in | and traits of Imvu and | cope with heat stress and its
Zululand their adaptation to the | disease resistance, both
hot, disease ridden | crucial with global warming.
environments of KZN | This breed has potential to
become a very good income
source for the communal
farmers in Zululand
Phumzile Wool sheep | To improve | Improve the income of
Msuntsha demonstration for | productivity of wool | communal households through
(Dundee) small-scale wool | sheep in small-scale | wool production
producers farmers communal system in
the Nquthu area




Researcher Short Title Objective Impact
A Pienaar To develop a weigh | More accurate weight | To develop a weigh band for
(Cedara) band for beef cattle to | estimates as a | beef cattle to estimate weights
estimate weights | management tool where weighing facilities are
where weighing not available
facilities are  not
available
M Khanyile The effect of graded | « Evaluate dried green | An alternative feed source
(Makhathini) levels of green algae algae as a feed | identified for animal production
ulva meal (Ulva rigida) source for Tilapia
on the growth and | * Determine the
performance of Tilapia Physio-chemical
rendalli attributes, fatty acid
composition and
shelf life of Tilapia
rendalli fillets
M Khanyile Survey on the DNA of | To determine if the | If no genetic/DNA differences
(Makhathini) indigenous fish | local eco-types of fish | in the fish from different river
species in different | in  different  river | systems, there will be a basis
river systems found in | systems are | for supplying fish to a another
Ukhanyakude District | genetically different catchments/river systems in
Municipality Zululand.
M Khanyile Demonstrate ¢ To demonstrate Training, demonstrate
(Makhathini) aquaculture aquaculture technology and the production
production  systems production systems | of fingerlings for farmers and
for  warm  water | e To produce re-stocking of pans on the
species fingerlings Pongolo floodplain
e Use as a training
facility

e Document to
describe the system
and inputs
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Areas of KwaZulu-Natal served by Research Stations
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[::j Nature Reserve
Research Station [BRG]
Cedara [BRGs 5, 6, 7 & 11 - Mistbelt]
| Kokstad [BRGs 8,9 & 10 - Highland Sourveld]
- Dundee [BRGs 12, 13, 14, 15 & 18 - Tall Grassveld]
| Bartlow [BRGs 16, 20, 21, 22.2 & 22.3 - Bushveld]
[BRGs 3 & 4 - Ngongoni Veld]
Owen Sitole [BRGs 1.1, 1.2, 1.3, 2, 17 & 19 - Coastal Bush]
Makhathini [BRGs 22.1 & 23 - Lowveld]
[BRGs 1.4 & 1.5 - Coastal Belt South]
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