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Abstract

Milk Production and Calf Performance in Nguni and Crossbred Cattle Raised on
Communal Rangelands of the Eastern Cape Province &outh Africa

By

Monde Mapekula

Information on milk production could be useful iesigning strategies that would help to
improve milk production in communal farming systenihis study was conducted to
determine milk production and calf performance guNi and crossbreds under smallholder
cattle production conditions. Four trials were aectéd in the study. The objective of the
first trial was to determine farmer perceptions milk production and calf rearing in
smallholder areas. Data were obtained from 218 leolder farmers, using a structured
questionnaire. Smallholder farmer sector is camstit by small scale commercial farmers
and communal farmers. Small-scale commercial fasnmeSouth Africa obtained farms from
the government through land claims or they boulgbtfarms. Their farming background is a
communal type. Communal farmers are farmers thatsharing the same grazing land and
animals are managed according to the experiendkeobwner. The findings in this study
indicated that there were numerous constraintsitoproduction in smallholder areas. These
included lack of technical expertise and poor ety support services. The farmers also

indicated that calf performance was low.

The second trial was conducted to determine ifetlveere differences in calf performance,

gastrointestinal parasites and nutritionally-redlatdood metabolites between Nguni and



crossbred calves. Body weights and faecal sampége wollected monthly until weaning at
six months. The levels of total protein, albumilobylins, non-esterified fatty acids (NEFA),
glucose, cholesterol and minerals were determinedtinty. Nguni calves had higher birth
weights than crossbreds (P<0.05). Average dailg gad weaning weights of Nguni calves
were greater than crossbred calves (P<0.05. Ngwes had lower total protein at early age
after birth (P<0.05). However, at weaning Nguniveal had higher total protein than
crossbreds (P<0.05). Nguni calves had higher lestlglucose and NEFA concentrations

than crossbred calves (P<0.05).

In the third trial, milk utilisation patterns in sitholder areas of the Eastern Cape were
assessed. Cattle owners (n = 130) were randombctsel in three different regions to
determine milk consumption patterns, milk salescgw and factors influencing these
activities. The information was gathered using mi&cording sheets, which were
administered in February (early lactation) and Juiee lactation) in 2009. Milk
consumption per household was similar among theetdistricts (P>0.05). Milk was utilised
as both fresh and sour. Fresh milk was utilisedh wéa/coffee and porridge. Excess fresh
milk was utilised to feed pets (mostly cats andeg). The puppies were fed on mostly
whey, and, at times, on fresh milk. Sour milk wéBsed to prepare afimvubo(a mixture of
sour milk and scrambled porridgenjphokogpor a mixture of sour milk and bread). In some

cases, excess milk was given to neighbours asradbsocial investment and fame.

The quality of milk from Nguni and crossbred cowasacompared in the fourth trial. Milk
samples were evaluated for quality in early (Fety)yanid (April) and late (June) lactation
in 2009. The essential amino acids, non-essentidh@ acids and fatty acids were

determined. Nguni milk had higher amino acids ity acids concentration than crossbreds



(P<0.05). Nguni milk had higher arginine levels the early and mid lactation periods
compared to crossbred cows (P<0.05). Nguni milk hegher methionine and threonine
levels than crossbred cows (P<0.M8gthionine levels in Nguni were 0.15, 0.19 and (rl8
early, mid and late lactation while crossbred h#&®00.05 and 0.06 (g/100ml), respectively.
There were significant interactions between lactattage and genotype for lysine levels
with Nguni milk having higher (P<0.05) lysine lesah the mid and late lactation periods.
Nguni cows had higher tyrosine, glycine and proleels than crossbred cows (P<0.08).
the early lactation, Nguni cows had higher serawels than crossbred cows (P<0.05). In mid
lactation crossbred cows had higher serine levas tNguni cows (P<0.05). There were
significant differences between genotypes on fatigl composition. Nguni milk had higher
C12:0 levels than crossbreds (P<0.05). Howevek froin crossbred cows had higher C14:0
levels than that for Nguni cows (P<0.05) and alad higher levels of C16:0 and C18:0 fatty
acids compared to Nguni cows. Crossbred milk haghdr levels of C18n1n9t in early
lactation period than Nguni and decreased as #Hge sif lactation progressed (P<0.05). In
the early lactation, the levels of C18n1nC in Ngomik were higher (P<0.05) than in late
lactation. In the mid and late lactation, crosstreds milk had higher C18n1nC levels than
in early lactation (P<0.05). Lactation stage andaggoe affected saturated fatty, mono-
unsaturated fatty acids, cis-fatty acids and on&¢#a3) to omega 6 (n-6). In general, Nguni
milk had higher mineral composition than crossbmitk (P<0.05). In conclusion, Nguni
calves performed better than crossbred calves waemunal rangelands. There is a need
for crossing Nguni cows with dairy breeds in comomdrdairying by smalhoder farmers as a

strategy for improving both milk quality and quémnti

Key words: Amino acids, communal production systems, fatgids, gastrointestinal

parasites, milk utilisation, minerals
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CHAPTER 1: General Introduction

1.1 Introduction

Approximately 80% of agricultural land in South & is suitable for extensive livestock
farming (National Department of Agriculture, 2004ithough Eastern Cape Province has
the largest number of livestock, productivity isngeally low. Over 65% of livestock is
owned by communal farmers (National Department gficdulture, 2004). In general, the
total number of cattle, sheep and goats in Souticdfwvas 42.5 million in 2003 (National
Department of Agriculture, 2004). The total numbércattle in South Africa is about 13.5
million, consisting of various dairy and beef oattbreeds (National Department of
Agriculture, 2003). Commercial dairy cattle herdesvaries between 50 and 300, averaging

approximately 110 cattle per farm.

Cattle farming in South Africa are divided into camrcial and smallholder sectors. The
smallholder sector includes the communal producsigstem, resettlement and small scale
commercial farming areas (Blinguaital.,2009). In communal production systems, farmers
share the same grazing land, but each individuahda manages his/her animals using
his/her own experience. Resettled farmers recefaets through the land redistribution
programme. These farmers manage their animalstplyvé&mall scale commercial farmers
bought their own farms but produce at a lower scaleen compared into large-scale

commercial farmer§Western and Finch, 2004).

Cattle production in the communal production systeisn complex. This is the result of
multiple ownership of the grazing land by both &teck farmers and community members

with no livestock and grazing of different typesliwéstock species on the same grazing land.



However, grazing of mixed species may actually hsoee benefits under proper grazing
management systems. There is no land that is desidno be grazed by cattle, sheep and
goats separately. This increases complexity ostivek production in communal production
systems. There is also disappearance of the adgetexdtypes due to unplanned replacement
or crossing of local cattle with exotic breeds (da&l Department of Agriculture, 2004).
Exotic breeds lack the ability to adapt, survived gsroduce in the harsh environments
experienced in communal production systems. Therédttle research and development
efforts to improve sustainability and viability obmmunal cattle production. Cattle breeds
that are commonly kept in the communal productigstesns of Eastern Cape are crosses

between indigenous and exotic breeds (National Bxeat of Agriculture, 2004).

In communal production systems, cattle are kepwvésious reasons. These include traction,
security, manure, milk, as a means of investmemtings (source of ready cash), socio-
cultural roles (lobola) and meat (Sibanda, 1999)th@ aforementioned factors, milk is also
one of the most important products from cattle. Ex¢éent of milk production and milk
utilization in communal production systems of Soédinica is, however, not known. It is,
therefore, important to determine milk productiamdautilization in communal production
systems. Currently, the production levels are umkndecause there is limited research
conducted on milk yield in communal production sys$ of Eastern Cape Province of South
Africa, but it is assumed that they are generatiy.l Mutukumiraet al (1995) and
Mutukumira et al (1996) reported low milk yield produced by cowsdommunal areas.
These are Zimbabwe studies, there are no similgiiest carried out in South Africa. Efforts

should also be made to develop methods of incrgasitk production in these systems.



Yilma et al. (2006) indicated that in Ethiopia indigenous eattteeds milk yields ranged
between 500 and 700 litres in less than 100 dayectdtion period, under good management
conditions. Pedersen and Madsen (1998) reportedhbaverage milk yield over a 150 day
period was 5 litres per day. In addition, therdigh degree of individual variation existing
within each herd. Due to low milk production, theselow production and hence low calf
performance in rural communities. This gives ris@atgeneral lack of commercialization, as
the numbers and quality of animals that are slarghtare low and fetch low prices in the
commercial market (Dikeman, 1987; Musemwt al., 2008). Low milk production in
communal production systems affects availabilityrmik for calves and human consumption.

This highlights the importance of milk in commupabduction systems.

Poor calf performance could be one of the reasdrsherd sizes remain small in communal
production systems. Calf performance affects thaber of animals to be marketed, quality
of the meat and consequently, economic returnisedarmer. There is a need to evaluate calf
rearing and production systems in smallholder arBased, age of the dam, nutrition and
severity of internal parasites affect calf perfonme (Craig, 1988). Although it is generally
agreed that milk and meat off take from communeharis low (National Emergent Red
Meat Producers’ Organisation, NERPO, 2007), theréttle, if any efforts to assess calf
performance and the rearing methods used themafder to evaluate milk production and
calf performance levels in communal production ey, it is pertinent to conduct studies
with the active participation of the smallholdemfeers to increase the adoption of developed

technologies and to understand the constraintpeaadties of farmers (Lyimet al, 2004).



1.2 Justification

There is little information known on milk produatidevels of Nguni cows. Unavailability of
such information leads to a poor understandingheneixtent to which the rural population
consumes milk. The Eastern Cape Department of Aljuie and the University of Fort Hare
both are embarked on a programme to introduce rideggenous Nguni cattle breeds in
communal areas of the Eastern Cape, with the aiopgfading the existing crossbred cattle.
Famers in communal production systems aim to gét beef and milk from their cattle. The
impact of the current efforts to re-populate theakuareas with Nguni cattle on milk
production is not known, while on beef productierwiell known. It is, therefore, pertinent to
evaluate both milk yield and milk quality of thetnbduced Nguni and the crossbred cows.
Information on the levels of milk production willebuseful in designing improvement
strategies, such as selection or crossbreeding DEpartment of Agriculture, for example,
will use the information to transmit the farmingh@ology that could be used as a tool by the
Department to address farming systems in commurradugtion systems.  Non-
Governmental organisations will also make use @ thformation to develop farmers.
Currently, there is little information available omilk production, calf rearing, milk

utilization and calf performance in communal praglut systems of Eastern Cape.

1.3 Objectives

The broad objective of the study was to evaluati& prioduction and calf performance of
Nguni and local crossbred cattle raised under comainproduction systems in the Eastern
Cape Province of South Africa. The specific objexsiof the study were to:

1. evaluate farmer perceptions on milk production aadf performance in the

communal production systems and small scale afghs &astern Cape;



2. assess performance and gastrointestinal parasitis im Nguni and crossbred calves
raised on communal rangelands and;

3. compare the levels of blood metabolites contentNgiini and crossbred calves
grazing in the same rangeland,

4. determine milk production and milk utilization@mmunal areas; and

5. compare the milk quantity and quality in Nguni amdssbred cows.

1.4 Hypotheses

The hypotheses that were tested weret:

1.

Farmers perceive milk production and calf perforogaim communal production systems
as low and affected by various factors;

Calf performance and gastrointestinal parasite daadNguni and crossbred calves are
similar;

Blood metabolites in Nguni and crossbred calveziggrin the same rangeland are
similar;

Milk yield in communal production sysyems is lowdas utilized in different ways; and
Crossbred cows produce the same amount of milke&Nguni cows and there are also

no differences in quality.
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CHAPTER 2: Literature Review

2.1 Introduction

Livestock production is a system in which over 66P4he communal farmers of the Eastern
Cape Province are engaged in. This is due to logiscmvolved in the management of
livestock compared to other agricultural practibedional Department of Agriculture, 2006).
Furthermore, rainfall in the Eastern Cape is unigtatle to allow for meaningful crop

production (NDA, 2009). Commercial farmers that ateser to big rivers have engaged

themselves in dairy production.

Most communal farmers keep cattle which are cresklof various breeds. These cattle are
generally referred to as non-descript genotype® {Jénetic make-up of these crossbreds
differs from region to region, depending on croesbiing programmes used. Common
genotypes in communal areas are non-descript hresnish are crosses of local Nguni cows
with imported beef breeds, such as the AfricanBensmara and Angus (Collins-Luswati,
2000; Besteret al, 2003; Raat®t al, 2004). The main functions of these cattle inelud
provision of beef, milk, manure and hides (Chimomeyal, 1999). There are efforts to re-
introduce the Nguni cattle in the communal areasSotith Africa. The Department of
Agriculture and the University of Fort Hare areiagly involved in this effort (Raatst al,
1997). The intentions of these efforts are to iaseethe proportion of Nguni genes in the
cattle population. The success and sustainabilitghese efforts, however, rely on calf
productivity and performance. Calf productivitytirese communal areas is, however, largely
unknown. To understand calf rearing issues, it3e pertinent to determine the major factors

affecting calf survival and growth. Milk productiorapacities of cows and how farmers



utilise the milk from their cows also requires istigation. The objective of this review is to

discuss the milk production and calf rearing perfance in smallholder areas.

2.2 Characteristics of cattle production in communbproduction systems

Communal production systems are characterized &girgy lands that are shared among the
community members. In these grazing lands, all atsrare entitled to graze irrespective of
the animal type and without considering the stogkate (Scholtz, 2000; Bester al, 2003).
Livestock production and crop production are thenfag systems practiced by communal
farmers. Erratic rainfall and high incidence of wights in most communal areas of South
Africa, particularly in the Eastern Cape Provinicdéluence the majority of the resource-poor
farmers to depend on livestock for their livelihaodHence, livestock farming has great
potential to alleviate household food insecurityd groverty in communal areas of South

Africa (Coetzeeet al.,2004).

Furthermore, soils in communal areas are alsoahidthr crop production and there is lack
of agricultural equipment for crop production. lonemunal grazing areas, proper grazing
management practices, such as rotational graziegaeely used (Raatt al, 2004). In most

communities, continuous grazing is the most commzing management system used.
Livestock production is the most suitable farmimgqtice for communal farmers. Cattle,
sheep and goat production are the most dominaesttiek production enterprises. Due to
increased livestock theft cases especially on ste®p goat in communal areas, cattle

farming predominates (Bestet al, 2003).

Cattle meet multiple objectives required by comniyeople. These include provision of

beef, cash sales and other socio-economic func{i@hsnonyoet al, 1999; Shackletoet



al., 1999; Dovieet al., 2006, Musemwaet al., 2008). Cattle provide dung for manure, fuel
and floor polish/seal and draught power (Bagfteal.,2004). Cattle are an inflation-free form
of banking for resource-poor people and can be wpldeet family financial needs such as
school fees, medical bills, village taxes and hbokkexpenses (Doviet al, 2006; Simelat
al., 2006; Musemwat al.,2008). They are a source of employment, collat@ndl insurance
against natural calamities. Some farmers keepectaitlprestige and pleasure (Shackletbn
al., 1999). Milk production potential and utilisatidty communal farmers is still however,
unclear despite that milk is one of the major reasfor cattle rearing by these communal

farmers (Tapson and Rose, 1984).

2.3. Milk production in communal areas

Both milk yield and composition need to be evaldatader communal farming systems. It is
pertinent to identify constraints to milk production communal areas, and, consequently, to
develop systems to improve the availability of nfitk the communal farmers (Dugmoeé
al., 2004; Lyimoet al, 2004). Cows are usually milked once per day @ rorning and
there is also no supplementary feeding in placéddBand Currin, 1999). This indicates that,
although cow milk is an important produce requibgdfarmers from the cows, there are no
efforts done by farmers to increase milk yield lmyvs. This could be attributed to lack of
funds and knowledge. There is a need for comminedtbck farmers to get involved in milk
production to meet the milk demand, especially tfog rural areas situated far from the
formal milk distribution centres. Milk production communal areas is also in support of the

policies of the National Department of Agricultwiwealth creation in rural areas.
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2.3.1 Milk yield

Dairy breeds produce between 10 and 20 kg per Mayd, 1996). Milk yield from Nguni
and crossbred cows under communal production sgsienmowever, unknown, although
milk is in higher demand in communal areas. Milklgliin communal production systems is
lower compared to commercial farmers (Smith, 199&piye et al.,2007; Chinogaramombe
et al.,2008). Although Mapiyet al (2007) and Chinogaramombetral. (2008) reported low
milk yields in communal production systems; theee rio information indicating the

composition of milk produced by cattle in theseteyss.

2.3.2 Milk composition

Milk quality describes the percentage of nutrieatel somatic cell counts in milk. These
nutrients include indispensable amino acids, vitemiminerals, milkfat, lactose and fatty
acids (Fox and McSweeney, 1998; Reneau, 2007; Wattal, 2008). Milk from Holstein-
Friesian cows contains approximately 4.9% lact8s4% total fat and 3.3% protein (Flynn
and Casman, 1997). No information is availablef@nrilk quality of Nguni and crossbred

cattle.

The knowledge on milk quality is important becaunsiék is the sole source of nutrients for
the calf prior to feeding on forage material. Tla¢f ceeds well-balanced nutrients in order to
survive in the new environment, which is very diéfiet from that of the dam. From the milk
a calf get immunity systems that help the calf ésist against infections and diseases
(McDonaldet al., 1995). Milk proteins are responsible for calf gtbywgrowth hormone and
enzyme production that are necessary for digestespiration and other functions (Kenety
al., 2001). Fatty acids also form part of milk compoa and are responsible for fat

formation to protect the calf against cold envir@mts (McDonaldet al, 2002). Milk has
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plenty of energy sources for the calf which ishia form of lactose (McDonalet al, 2002).
Lactose provides energy to the newly born calflntalf can feed on grass. Milk is also a
source of minerals (Ozrenk and Inci, 2008). There macro (phosphorus, potassium,
magnesium, calcium, and iron) and micro mineratb#dt, chlorine and zinc). Vitamins are
also found in milk which form part of calf’s fee@hese are fat soluble and water soluble
vitamins which have different functions in the bamfya calf. Since communal cows’ milk is
also consumed by humans in communal areas, itpsrint to determine its nutrient status.
However, there is little information available camtly on milk off take from cattle in the

communal farms of Eastern Cape.

Though not a component of milk quality, somaticl celunts are an indirect and universal
indicator of udder infection (Fox and McSweeney98p If a cow’s milk has more than the
normal standard number of somatic cell counts, it is regarded as being unsuitable for
human consumption (Walshe, 2002). Individual comatic cell counts should be less than
100 000 SCC. Milk with somatic cell count above 40®/ml and isolated pathogenic
microorganisms in it is the mastitic milk (Walst2802; Reneau, 2007; Mijiet al, 2009).
Information on somatic cell counts is largely unkmoby communal farmers, although they
milk their cows for human feeding. There are vasidactors affecting milk production and
stage of lactation, breed, parity, season of cglvgeographic region and management factors
(nutrition, frequency of milking) are among the sbdactors (Walshe, 2002). It is important
that milk produced by cows meets the human’s mitrrequierements. Milk proteins are
converted to various body proteins required bylibdy and these are high biological value
proteins. According to Harper and Yoshimura (199@8) protein requirements by humans are

shown in Table 2.1. There are various factors #ffganilk composition in cows.
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Table 2.1: Estimated protein dietary allowances fohumans

Human age o/ kg body weight day
1-3 mo 2.00

6 mo 1.50

lyr 1.2C

6 yr 1.00

Adult 0.75

Source: Harper and Yoshimura (1993).
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2.4 Factors affecting milk production in communal aeas

2.4.1 Breed

The Holstein cow has the highest volume of milkduction and the highest in producing
milkfat, protein and lactose (Ozrenk and Inci, 2008t they are not kept in communal
production systems. Communal farmers have Nguni erabsbreds and there is no
information available indicating milk yield and diiya in Nguni and crossbreds but reports
state that milk yield in communal farming is lowg®eret al, 2003). Therefore, milk yield

needs to be improved.

Crossbreeding of local stock with imported dairgduds has been considered as the method
for producing dairy cattle in many regions of tleveloping world. In East Africa, for
example, after up to 30 years selection for milkdoiction under good management, the
indigenous Zebu produced more than 960 kg of nelklactation (Jonssaet al, 1993).
Consequently, the use of crossbred or newly deeeldpical dairy breeds could be the
solution to increasing milk production in commuagatas. On-station studies on milk
production indicated that Nguni cows produced aldi@®M0 kg of milk over a lactation period
of 298 days (Epstein, 1971). Therefore, a choica aidttle breed producing high milk yield,
and adapted in communal production systems woukd dmution to improve milk yield in

communal farming.

2.4.2 Water supply

Water has the most dramatic effect on reductiomili yield (McDonaldet al, 1995; 2002).
Communal farmers practice farming in environmerttat tare restricted on water and

nutrients. This has to do with inability to accdasilities for dam construction and other
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water reservoirs. In some communal areas, catile katravel long distance searching for
water. These water sources can be far from wheredivs will be milked. It becomes a very
big problem if a cow can not get water because prtiduction and digestibility of feed takes
place in the presence of water and milk itself mege than 80% water as its composition

(Maree and Casey, 1993).

2.4.3 Feed supply

Any restriction in feed and water supply reducetk mroduction (McDonaldet al., 2002).
Communal farmers lack funds to buy supplementageg fi® ensure that there are sufficient
feeds especially during the dry winter periods. @amentary feeding rich in protein and
energy increases milk production, however, few comah farmers can afford to provide
supplementary feeding to their animals (Snattal, 1996; Chimonyaet al, 2000; Watters,
et al, 2008; Hazell, 2008). Feed supply in communal productipsieams can be improved
by cultivating pastures that use less water. Howetes is not so easy to communal farmers
without proper training although it is practicalol®@munal farmers were never exposed to
such exercises of pasture cultivation for the atsmahis has been made more difficult by
the fact that there are few research studies imwhcommunal farmers and pasture
cultivation in communal areas that would motivatenenunal farmers to cultivate pastures.
Establishment of pasture is also expensive. By milk yields will be improved because

cows will not travel long distances in searchingféed.

2.4.4 Milking intervals and milking frequency

Milkings in communal farming is done once per day @his contributes to low milk yield.

Commercial farmers milk twice and even three tipesday. Cows that are milked twice per
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day produce more milk than cows milked only once gey (Auldist and Prosser, 1998;
Barberet al., 2003; Stelwagewet al, 2007). Cows milked at unequal intervals prodiess

milk than those milked at equal intervals (Stelwageal, 2007).

Incomplete milking for several consecutive daysne of the factors that reduces milk yield
and can permanently reduce the cow’s milk yieldtfa entire lactation (Waterman, 1983;
Bailey and Currin, 1999; Davist al, 1999; Stelwagen, 2001). In communal farming, the
effect of milking intervals and frequencies on myilkeld and milk composition is unknown.
Under communal production systems, milking morentbace per day is not practical due to
various reasons such as lack of management know/ledd infrastructure cost implications.
In addition to this cows, spent the whole day grgan rangelands which are distant from the
homesteadsThe other reason could be that milk productionow lbecause the dam is

allowed to be with the calf unlike at a commerdiairy farm

2.4.5 Age and body weight of dam at calving

The amount of milk produced increases with advanatations (age), since an increase in
body weight results in an enlargement of the digessystem and the mammary gland
(Moore et al., 1990; Ruiz-Sancheet al., 2007). Recurring pregnancies can increase milk
production from first to the fifth lactation by 30#cDonaldet al, 1995). The increase in
milk yield is usually highest for first lactatiomw and declines as the cow gets older (Berry
et al, 2003). However, the effect of parity and bodzgeson milk production and mothering

ability in Nguni and crossbred cows is scanty.
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2.4.6 Stress

Stress factors such as work, parasitic infestataons disease challenge reduce milk yields.
The use of cows for ploughing and other draughtppses also reduces fertility and,

therefore, the frequency of lactation (Chimongtal 2000). Although mastitis is the main

disease that r