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ABSTRACT

Forty-five (12-15) months-old, grazing Small Eadtidéan (SEA) x Norwegian (N) does
(20.7 £ 0.6 kg BW) were used to determine effettihieee dietary levels on reproductive
and lactation performance for 17 months experimentMorogoro, TanzaniaThe
experimental animals were randonblpcked into three dietary treatmentsdol T400 and
Teoo Which consisted of 200, 400 and 600 g of concémtdeet respectively), with 15
does each. All does were supplied with 800 g ofceatrate diet daily after kidding. The
does were exposed to three bucks (>75% N-bloodnhfimg. Each buck was assigned to
one of the treatment groups and rotated after ebeeg days. Body weight and condition
scores of the does increased (P<0.001) with theeasmng levels of concentrate diet. At
birth, both single and twin kids born in diefod (3.47 and 2.51 kg) were heavier (P<0.05)
versus Too (3.07 and 2.13 kg) and,d (2.46 and 1.92 kg). There was no significance
differences (P>0.05) among kids at weaning in &taty treatments. Milk yield were
significantly higher (P<0.001) for does fed digpol(1.72 L/d) versus dietsfo (1.44 L/d)
and Too (1.10 L/d) throughout the lactation. Does fed digh were superior for most of
the milk component analyzed compared to those fets d,o and T,o0 Based on the
results obtained, it was concluded that supplenientaf does during pregnancy and
throughout lactation, positively improves reproduetand lactation performance of the

does.

Key words:Does; kids; body weight change; dietary concenti@tel; milk yield; milk

component; crossbred (Small East African x Norwepgdoes
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CHAPTER ONE

1.1 Background information

Small-scale farmers dominate the agriculture inZbaima with the average farm size
between 0.9 and 3.0 hectares. Different cereads Ifiaize, wheat, barley, paddy rice,
sorghum) and other crops are produced from thesasfdor food. In additional to

farming, livestock production is also one of thestimnportant agriculture activities in
Tanzania since it provides 30 % of the agricultugadss domestic product (GDP)

(Official online gateway of the United Republicdnzania, 2008).

Small ruminant production constitutes an importgairt of agricultural activity in
Tanzania and most of the livestock products arghlferdomestic market. This mean, the
dairy industry needs further development to meet demands of both domestic and
export markets. One of the limiting factors whidnder dairy industry development in
tropics is low productivity partly due to slow grttwrate which is mainly attributed to
breed type (SEA goat).

Most goats in Tanzania are indigenous, of whichytlage kept mainly for meat
production. The indigenous goat breed (SEA) is atterized by better tropical
environment adaptability and low productivity perfance (milk and meat). The latter is
associated with many factors mainly breed, inadeqguoatrition and poor management in
general (Bosmaet al, 1997; Kosgeet al, 2006). Efforts to improve productivity of
these animals through crossbreeding have beemdtartdifferent parts of the country
especially in mountainous areas, where pure bre@g doats (i.e. N breed), have been
introduced. However, Eikt al, (2008) reported high mortality rate of kids doa milk
yield from the crossbreed dairy does over a tenthslactation period.



1.2 Introduction

Reproductive performance is one of the main detants of productivity of goats and
entails measurements that can be expressed asdifiagkrate, weaning rate, kidding
interval, live weight of kids born or weaned ane tangth of the reproductive cycle. In
many parts of the tropic regions, the traditionaatgproduction system is characterized
by random mating, mating of does at early age, mgintality rates, low body weights,
low growth rates of kids and poor reproductive @fincy of does (Sebeit al, 2004;
Kosgey et al., 2006; Chikagwa-Malunga and Banda, 2006). In Taiazaefforts to
improve management of the kids to ensure survival aubsequent sufficient

performance have been taken.

To improve performance of the cross breed, it neguhigh quality feedstuffs which are
difficult to obtain from pasture alone (SerradillaD0l; Berhane and Eik, 2006).
Normally, in a pasture-based farming system, energyually the most limiting nutrient
for milk production of dairy goats (Chilliarett al, 2003; Macedet al, 2002; Morand-
Fehr, 2005). In the dry season, in particular, dbality of feeds is low that does lose
weight and body conditions in addition to low biwtkeight of the kids born and reduction
in milk production (Ben Salem and Smith, 2008). Egwample, forage diets often cannot
meet the nutritional needs of high producing angnalich as lactating does, especially
those nursing triplets and kids with the genetitepbal for rapid growth. For this reason,
supplements are often provided to enable livestockeach their genetic potential for

milk production and growth (Schoenian, 2009).

However, the level of dietary supplementation twydgoats show variable responses due
to differences in genotypes (Maceebal, 2002; Morand-Fehr, 2005), type and amount
of diet (Goetsclet al., 2002) and physiological state of the animal [([i2ind et al, 2003).
Besides, nutrient requirements vary with genetiectimn and crossbreeding (L@b al.,
2004; Kirkland and Gordon, 1999). Nutrients’ demaridyrazing crossbred dairy goats
(SEA x N) on productive and reproductive performeairt responses to levels of diet in

Tanzania, have not been extensively studied. Hokydeeding practices of SEA x N



dairy goats have been studied; proper feeding dugastation and lactation periods of
these dairy goats is unclear. The objectives &f $tudy were (1) to assess reproductive
and lactation performance of SEA x N dairy goatsarying levels of concentrate diet
and (2) to study the birth weight and growth perfance of the kids born to SEA x N

does fed different levels of concentrate diet.

1.3 Hypothesis

Ho: Increasing levels of concentrate diet supplentemtadoesn’t improve productivity

performance of dairy goats{(g o = ps)

Ha Increasing levels of concentrate diet supplent@mtaimprove productivity

performance of dairy goats(g [ < )



CHAPTER TWO

LITERATURE REVIEW

2.1 Factors affecting reproductive performance of dairy goats

2.1.1 Nutrition

Productivity of goats is fostered by the efficienization of nutrients which is possible
with an adequate supply of energy. Energy requirdsnare determined by age, body
size, physiological state, environmental factorajr growth, muscular activity and
relationships with other nutrients (Aceet al., 2008). Weather conditions such as
temperature, humidity and sunshine may increasdeorease energy needs depending
upon the location of the region. Stress of any kimay increase energy requirements as

well.

Nutrition is considered to be an important facttieeting reproductive performance in
dairy goats. Reproduction increases the animalireaent for nutrients. The nutrient
supply to animals can influence their reproduct®cesses i.e. onset of ovarian
cyclicity. Moreover, nutrient requirements for reguction vary considerably from one
phase of the reproductive cycle to another. Dawgtg often experience reproductive
problems associated with nutritional deficienci€kpv, 1999). For this case, animals
having the highest nutritional requirements shdwdde access to high quality browse and

supplement diet so as to meet energy requirememdmtenance and production.

Poor nutrition affects breeding performance. A gtod factors limiting productivity of
dairy goats by Melladet al, (2003) found that kids born with low birth wetgbhelow
2.7 kg were less likely to conceive when they bexahults compared to kids born with
heavier weights. Low birth weight reduce pre-wegrdaily gains, large parity groups 2-

5 and older goats have high risk for abortion.



A common practice in females of different speciedary animals is to prepare them for
the breeding season by flushing. Flushing is tlaetare of providing extra energy and/or
protein to breeding does prior to the breeding@easd for the first several weeks of the
breeding season. In goats, this practice consisemancrease in the level of energy
offered from prior to introduction of the buck uUn@ipproximately 21 ds thereafter
(Luginbuhl et al., 1998). Several studies in small ruminants havewshthat with
flushing, ovulation and fetal implantation in thiemws are improved (Kusiret al, 2001;
Aceroet al.,2008).The increased weight gain that the does experisraetranslate into
higher fertility and ovulation rates, though margctbrs will determine the female's
response to flushing. Thin does respond best whiig (Schoenian, 2009). Failure in
reproduction, low weaning rate and low growth natk result if does are too thin while

over fat does can suffer pregnancy toxemia.

Though literature is scanty on the effects of sepm@ntary feeding of pregnant goats
based on intra-uterine growth pattern, it has beleserved that nutrient diversion to
foetus and other associated tissues is extremedyl before sixty ds of gestation. In mid
pregnancy, the nutrient requirements of foetusstildow, but placenta must grow at this
time and if growth of the placental tissue is liegdd by low plane of nutrition, it will be
unable to adequately nourish the foetus in thd Stege of pregnancy and consequently
birth weight will be reduced (Abet al., 2005).

The rapid growth rate of foetal during the finak sweeks of pregnancy imposes a
metabolic challenge to the doe, which is met byrttedbilization of maternal body tissue
(Akusu et al, 2000). This may result in weight loss of doethié dietary supply of
nutrients is inadequate. Feeding during pregnaney tead to reproductive wastage
resulting from either abortion or neonatal deatle ttm low birth weight resulting from
malnutrition of pregnant does (Abket al, 2005). On the other hand, overfeeding may
result on dystocia due to absolute foetal oversizea result of high level of feeding

throughout gestation.



2.1.2 Body condition of the doe

Body condition at mating is achieved over a longeriod i.e. the period between one
reproductive cycle and the next. This has a gresfect on ovulation rate and barrenness
than flushing. Body condition score (BCS) is a fimT of mainly nutrition; therefore
concentrate feeding will raise body condition scof@oes supplemented with
concentrates will have good body condition scoamttihose which are not supplemented.
Weight of does at kidding influence kids birth wetig positively (Zahradeest al.,
2008). Kids from does with good body conditionsdieth to be superior in weight during
all stages of life. Very low BCS leads to low bineight which is associated with
increased neonatal mortality while too high BCSdfedo high birth weight with
increased complicated labour and maternal deathgqR& al, 2007). Young does and
does with small weight at mating will have smaliiski As in all placental mammals, the
maternal uterine space has a finite capacity tdagesoffspring, and as litter size
increases individual birth weights decline. Malelkihave higher birth weights than
female kids which is the influence of sex of thd.Kn addition, maternal BSC prior to

conception had a significant effect on birth outeom

2.1.3 Maternal effect

The maternal effect refers to the effect of anismallam influencing individual’s

performance during gestation and nursing. Suchcisffarise from the ability of the

mother to produce milk needed for growth and otineternal behavior (Maniatis and
Pollott, 2002). Maternal environment include agetled dam, breed, pelvic dimension
and nutrition. Goats supplemented with concentratisgive birth to heavier kids and

will produce more milk which will enhance high gritwrate of kids. The weight gain of
suckling kids is closely associated with the lesemilk intake during the early stages of
the milk feeding period and declines with declinmgk production.

Early growth is influenced by the genotype of thenwl, and also by the maternal

environment. These maternal effects reflect the 'slamilk production and mothering



ability. Maternal effects are especially importamtearly life, and also may have carry-
over effects later in life. Good mothering abilitycrease performance of the kids in
terms of improved birth and weaning weights, suavnates of kids at various ages of life
and early attainment of puberty. It also improveroeluctive make-up of kids at
commencement of reproduction, substantial improvermemilk yield in kids that grow

to does in their first and subsequent paritieggase immunity and minimal incidence of
diseases and pests among kids, as well as meatfpprbduction at an early stage of life
which increase income to the farmer (Zahraddeeal, 2008). Body weights used in
performance testing are often recorded at a relgtiearly age. Studies on traits
measured at an early age in farm animals have shbamnboth direct and maternal

influences are important for animal growth (Maghdiaat al, 2009).

According to Kinne (2002) small sized does are nligsty to have small (underweight)
kids and sometimes abortion or dystocia may ocndrthe kid may die. Most abortions
occur in response to stress between 90 and 110 gksstation, which is critical stage of
rapid fetal development. Under nutrition during tleetical stage of rapid fetal
development, and competition for nutrients betwie¢asl and maternal organisms, appear

to be one explanation.

2.2 Factors affecting milk yield and composition

Some factors such as feeding, physiological stademones, parity, breed, stage of
lactation, litter size, season of kidding, age oéslat parturition and the combined effect
parity-year-season of kidding are known to be thetdrs affecting milk yield and its

composition (Milerski and Mares, 2001).

2.2.1 Feeding

Productivity of goats is fostered by the efficienization of nutrients which is possible

with an adequate supply of energy (Morand-Fethal, 2000) Energy requirements are
affected by age, body size, physiological stateyirenmental factors, hair growth,



muscular activity and relationships with other rants. Weather conditions such as

temperature and humidity may increase or decreasgye needs (NRC, 1981).

Improved feed during pregnancy increases milk pcodo of animals. This is because,
good body conditions of the animal during late pawcy has positive effects on early
lactation milk yield (Morand-Fehet al, 2000). During the early months after kidding,
the doe has the tendency to mobilize body tissmemaintenance and production if they
consume less dry matter feedeyar-Lunaet al, 2010).

Average daily milk yield, peak yield, time of pesileld, persistency, fat and protein
content of the milk, depends on the quantity andlityuof feed eaten by the animal
(Salamaet al, 2005). Before and after parturition, feeding gfod quality forages
favourably affects the onset of lactation. In thiglafe of lactation and especially at the
end of lactation, maintenance of milk productioradtigh level requires a slightly higher

supply of concentrates than that necessary to theetquirements for energy.

2.2.2 Physiological state and hormones

The mechanism by which pregnancy influences miétdyis notfully understood, but it

is believed to be caused by the hormoreeased during pregnancy, most probably
estrogen (Bormanet al, 2002). The administration of estrogen causes menygland
regression with a significant decline in milk yialdlactating goats (Brotherstore al.,
2004). In additiono estrogen, placental lactogen peaks during stehé&dof pregnancy,
may influence mammogenesis and lactogenesid, alter the maternal metabolism to

accommodate the growamd development of the fetus (Akers, 2002).

Lactose is the major osmotic regulator of milk, dnere is a strongositive correlation
which exists between lactose synthesis and ynglki. Salamaet al, 2005 found that, the
number of secretorgells in the udder of goats decreased as lactatilvancedbut cell

activity remained unchanged.



2.2.3 Parity and breed

As the parity increases from the first to the thittere is a rapid increase in milk yield
and the milk production increases at a decreasts up to fifth parity (Hanseet al,
2006). During the first kidding, does have low boagights which contribute to low
daily milk yield. As the number of parity increaséise animal is attaining maturity and
energy competition between growth and milk synthésreduced hence high milk yield
(Melladoet al, 2003).

Daily milk yield of dairy goats has been reportedni different breeds ranging from
local, crosses and exotic breeds under tropicsitondBerhane and Eik, 2006; Peacock,
2008). Breed of the dairy goats has effect on mit{d. Temperate breeds give more
milk than tropical does, while crosses are inteniatedin milk yields(Kendall et al,
2006). Genetic differences among the dairy goatdseaffects ash and fat content of the
milk (Schmidelyet al, 2002), where as the tropical breeds give higiecentage fat
than temperate breeds. Milk from the tropical bsekds higher total solids, mainly due
to higher fat and protein contents. The concemimadf these nutrients is associated with

the relative small amount of milk produced (Adtdal, 2005).
2.2.4 Stage of lactation

Milk yield varies according to the stage of laatati Goats are more persistent milkers
than cattle. They reach their peak milk yields dgrihe 8' to 12" week after kidding. On
the 8" month of lactation, the milk yield decreases sjoamd thereafter yields remains
fairly constant(Salamaet al, 2005). Antunact al., (2001), reported that ithe first
lactation goats produce small amount of milk pery dand milk yield increased
progressively with the parity until the third laoten. Milk from the early stage of
lactation normally contained high milk componeriiat, protein and lactose contents are
high at the beginning of lactation, drop during lpeailk yield and then increase slowly
until the doe dries offWithin the extended lactation, dairy goats increhsé daily yield

when their levels of nutrition increase (Salagtaal, 2005). Milk production is also



influenced by milking practice. For example, milgitwice a d may yield up to 40 %
more milk than milking once a d (Salamtal., 2003).

2.2.5 Litter size

Litter size has been reported to have an effe¢heractation performance of an animal.
Litter size increases with age and is more relabetthe weight of the doe at conception
than age (Sangare and Pandey, 2000). Does witls froduce more milk than does with
single. The high milk yield in does with twins isused by high lactogenic activities
during prepartum stage which cause greater devedopof mammary gland potential for
milk synthesis and hence high milk yield duringlggrostpartum. Sangare and Pandey
(2000), working with local Sahelian goats foundttl@aes with twin kids produced
significantly more milk than the does with singlaad milk yield declines rapidly.
Further, reports by other workers (Browniegal, 1995; Milerski and Mares, 2001),
show lower milk production in does with singleditt while does with three and more
kids produce more milk and that goats with singteerls produce milk with highest

protein and lower fat contents.

2.2.6 Season of kidding, age and weight

Season and year of kidding affects daily, monthhd dotal lactation milk yields.
Normally, goats kidding on wet season have low rnyildd due to the low dry matter
intake, reduced grazing time and prevalence ofadis®, especially worm infestation and
foot rot (Mourad, 1992; Hostet al, 2005. Also season of kidding has the most

consistence effect on lactation curve.

Milk yield increases with age up to five years. the age of the animal increases, the
hormonal status of the animal body, metabolic &@gtivsecretory cells and nutrient
intakes which are used in the milk synthesis inreegao (Carnicellat al, 2008;Hansen

et al, 2009. Birth weight is strongly correlated with kid swal, growth rate and adult

size and also with kid viability.
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CHAPTER THREE

3. Materials and methods

3.1 Location and management of experimental animals

The study was carried out from June 2008 to Nover2b@9 at Magadu research farm of
Sokoine University of Agriculture, Morogoro, TanzanThe area is located between
latitude 6 85’ South and longitude 354’ East and at an elevation of 568 m above sea
level. Annually, the area receives 800 — 950 mnradhfall. Seasons were grouped
according to weather pattern: season 1, July toteSdper (dry season); season 2,
February to May (wet season).

Forty five (12-15) months-old, grazing SEA x N dossre allotted into three dietary
treatments (Joo, T400 @and Teoo Which consisted of 200, 400 and 600 g of concéntra
respectively). Each treatment consisted of 15 doke.does were exposed to bucks for
mating where three bucks (above 75% N-blood) weetuEach buck was assigned to
one of the treatment groups. Mating took placeiviar months when the does attained 20
kg live body weight. All animals were screened f@astro-intestinal worms after every
three months and Ivomectin were used for treatraadtcontrol of the gastro-intestinal

and ecto-parasites.

3.2 Feeds and feeding

The concentrate on offer was composed of maize @far®o), sunflower seed cake (28
%) and minerals (2 %) with a chemical compositignshown in Table 1. The animals
were subjected to a preliminary feeding period ¢ ononth during which they received
200 g of concentrate per doe per d. Dietary treatsn®oo, Ts00 and Too Were provided
with 200, 400 and 600 g of concentrate/doe/d raspdyg from mating to kidding. After
kidding, the level of concentrate for the kiddedeslavas increased gradually to 800

g/doe/d; i.e. 400 g/doe in the morning and 400 g/oothe evening. All does grazed

11



pastures l(eucaena leucocephala, Panicum maximum, Pennisefurpureum,
Tripsacum laxum, Guatemala grass, Solanum incunitfeteropogon contortus,
Hyparrhenia rufa and Cynodon spguring the day for about six hours and were hduse
at night and free access to water.

Table 1: Chemical composition of the experimentadaentrate feed

Chemical composition Concentrate feed
Dry matter (g/kg) 910
Crude protein (g/kg DM) 173
Ether extract (g/kg DM) 134
Ash (g/kg DM) 52
Neutral detergent fibre (g/kg DM) 391
Acid detergent fibre (g/kg DM) 223
Crude fibre (g/kg DM) 146

In vitro dry matter digestibility (g/kg DM) 546

In vitro organic matter digestibility(g/kg DM) 546
Nitrogen free extract 405
Metabolisable energy (MJ/kg DM) 12.6

3.2.1 Methods of analysis

Dry matter (DM) was determined according to AOAEQ@0); Ash, Crude protein (N
Kjeldahl x 6.25) (CP) and Crude fibre (CF) contemtsre determined according to
Weende method: Association Francaise de NormaisafAFNOR, 1981);Acid and
neutral detergent fibres (ADF and NDF) were detasdi by the method described by
van Soestet al (1991); In vitro dry matter digestibility (IVDMD)was determined
according to Tilley and Terry (1963); In vivo orgamatter digestibilitywas determined
according to Stegt al (1987); Nitrogen content was determined using Kijedahl
method (AOAC, 2000); Metabolisable energy (MJ/kg Divas determined according to
the Weende Analyses System (1984).

3.3 Data collection

Live body weight (kg) was taken monthly before mgtiand thereafter for the does,
throughout the experiment at the same interval. Wegihing was conducted before

12



feeding. Body condition score on a rating scalenfrb very thin; 5 obese (Spahr 2004),

was also taken throughout the experiment.

Mating started on 28 August 2008 and ended ®®-ctober 2008. Bucks were rotated
after every three days for all groups. The doesdddfrom 22 January to 18 February
2009. Live body weight (kg) for does and kids walsen within 24 hours after kidding
then every four weeks for kids, up to weaning. Harmitking method was used to milk
the does. During pre-weaning period does were mitkece per day (evenings) whereby
the kids were allowed to stay with their mothersimythe night until weaning (90-days).
Thereafter, does were milked twice a day (mornind avening) during post-weaning
period and daily milk yield (L) were recorded. Milamples were collected twice per
month until the end of lactation period and anadlyzeparately.

The samples were collected after thorough mixingibk in clean bottles and brought to
the Laboratory for chemical analysis at the Depanimof Animal Science and

Production. Crude protein content was analyzedguitia Kjeldahl method as a reference
(N x 6.38) according to International Dairy FedematStandards (IDF, 1993). The
Gerber method (IDF, 1993) was used as the referércenilk fat content, and total

solids were determined by oven drying (IDF, 198%).these methods adhere to the
International Dairy Federation standards and alhsneements were made in duplicate.

The results obtained were averaged to get the riyovdlue.
3.4 Chemical analysis and calculation

Reproduction parameters were calculated as foll@wsiception rates (%) = number of
does conceived per number of does mated x 108r bize = number of kids per doe
kidded; survival rate of kids (%) = number of kialsve at weaning per number of kids
born x 100; twining rate (%) = number of does kidideultiples per total number of does
kidded x 100; Pre weaning daily gain was calculétgdsing the following formula;
Weaning weight — birth weight
90 days
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3.5 Data analysis

Data were analyzed using GLM procedures of (SASitits Inc. 2003). Dietary
treatments and month of lactation were independaantors, parameters including
monthly live body weight changes (LBW) and body dition scores (BCS), litter size,
milk yield and milk composition were dependent ¢ast Each individual animal served
as an experimental unit for all the parametersc&itnere was variation in initial live
weight of does within the diet group, some of that$ (e.g. body weight changes and
body condition score) were corrected by taking rtheitials and age of the doe as a
covariate. For milk composition, milk yield on thest day were taken as a covariate.
Means of the various parameters were separatdueldeast squares means at 5% level of

significance. The following two models were used:

Model 1 for doe’s weight and body condition score
Yi=H+ T+ g
Where: Y = weights or body condition scores at differeagsts
K = Overall mean
T= Effect of treatment (. T, and &)
E = Residual effect associated with the animal efifitreatment

Model 2 for kids’ birth weights, pre-weaning aveeagpily gain and weaning weights
Yig =4+ T+ S+ B+ (TS) + (TB)i + g
Where: Yj = Birth weight, pre weaning daily gain, weaning gy
T= Effect of treatment (I T, and &)
S= Effect of sex (1= male, 2 = female)
B= Effect of birth type (1 = single, 2 = twins)
(TS)and (TB) = interaction between sex and birth type, and betwbirth
type and treatment respectively
B = Residual effect
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Model 3 for milk yield and milk components

Yi=Hu+ T+ g

Where: Y; = milk yield or milk components at different stagef lactation
i = Overall mean
T= Effect of treatment (I T, and &)

E = Residual effect associated with the animal efithtreatment
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CHAPTER FOUR

4. Results and Discussion

4.1 Results

The effect of different diets on body weight chasmged condition scores of the does are
presented in Table 2. At the start of experimengsdin all diets had similar (P>0.05)
body weights and condition scores. One month bekalding and the period of kidding,
does in diet §y had significantly higher (P<0.001) body weight dmtly score than
does in diets 7y and Toe From kidding to weaning, does in diefodmaintain higher
(P<0.001) body weight than those in dietgo Bnd Tyoo.

Table 2: Least squares means (£SE) for weight gain ang boddition score of SEA x
Norwegian does supplemented three different leviet®ncentrate.

Diet
Parameters e Taoc Teoc Significance
Number of does per treatment 14 15 14
Body weight
Start of experiment (Kg) 20.7+£0.6 20.260 21.2+05 NS
1 month before kidding (Kg) 28.7+b5 29.7+04 316+04 ok
At kidding (Kg) 23.6+0%5 25.6+08 27.9+08 ok
At weaning (Kg) 223+ 05 24.8+08 27.1+0.58 hx
Body condition score
At mating 24+0.1 24+0.1 2p.1 NS
1 month before kidding 39+H1 42zx01 42+0.1 ok
At kidding 2.6 +0% 28+0.% 33+0.1 ok
At weaning 22+01 27+0.% 3.4+0.1 ok

Within rows, least squares means with a common rsappt are not significantly different (P>0.05).
Significance: NS, not significant, *P<0.05, *P<Q,0**P<0.001.

Reproductive traits of does fed different diets presented in Table 3. Although not
tested statistically, trends for most parametees §urvival rate, litter size and twinning
rate) showed increase with increasing level of eotrate diet while the total number of

deaths was lower in dietsdo compared to diets,§o and oo
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Table 3: Effect of concentrate supplementation on reprodecparameters in SEA x
Norwegian does

Diet

Parameters 2be Taoc Teoc
No. of does per treatment 14 15 14
Conception rate 1 1 1
Percentage born alive 100 100 100
Birth weight of kids (Kg) 2.5 2.7 2.9
Survival rate (%) 71.4 76.9 96.3
Litter size 15 1.9 2.3
Twining rate (%) 50 60 64

Data presented here are not statistically analy&eolvival rate = Percentage of kids alive/kids horn
Twining rate = Number of twins births/Total kiddinGonception rate = No. of does kidded/No. of does
mated.

Body weight changes of kids from birth to weanimg given in Table 4. Both single and
twin kids born in diet oo were significantly heavier (P<0.05) than thosenbior diets

T200 and Tyoo. Female kids in dietgho were born heavier (P<0.05) than those in diggs T
and T,00 However, at weaning no significantly differend@>0.05) was observed on

neither birth type nor sex.

Table 4: Least squares means (xSE) for body weight chanfdsds born to SEA X
Norwegian does subjected to three different legélsoncentrate diets.

Diet

Parameters Trait 208c Taoc Teoc S.E.M Significance
Birth Single 2.46 3.07 3.47 0.1 *
Weight Twins 1.98 213 2.5F 0.1 *
(Kg) Male 2.48 2.62 3.06 0.1 *

Female 1.96 2.58 29F 0.1 *
ADG 0-3 Single 103.8 107.5 109.3 3.5 NS
months old Twins 93.1 102.9 107.7 2.6 NS
(g/d) Male 101.8 112.7 113.8 2.9 NS

Female 95.1 97.7 103.2 3.8 NS
Weightat  Single 11.8 12.8 13.3 0.3 NS
weaning Twins 104 114 12.2 0.2 NS
(Kg) Male 11.6 12.8 13.4 0.2 NS

Female 10.6 11.4 12.2 0.3 NS

Within rows, least squares means with a common rsappt are not significantly different (P>0.05).
Significance: NS, not significant, *P<0.05, *P<Q,0**P<0.001. ADG = Average daily weight gain;
S.E.M = Standard error of means.
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Effects of sex and birth type on birth weight amdvgth performance of kids to weaning
are presented in Table 5. Male kids were born Bagmtly heavier (P<0.001) than
female kids and they maintain their superiority ilumteaning. Kids born twins had
significantly lower (P<0.01) birth weight among ®@is/ treatments compared to singles.
Generally, kids born to does fed diejpdwere heavier (P<0.001) at birth and weighed
more at weaning than those born in dieig &nd T (Fig 1).

Table 5. Least squares means (xSE) for body weight weight&ids at birth, pre-
weaning daily gains and at weaning.

Variable
Birth weight (kg) Pre weaning daily gain (g) Weaning weight (kg)
Factor n LSMean n LSMean n LSMean
Overal mean 74 2.4+0.03 65 104 £1.19 65 11.9+£0.11
Sex Males 35 2.7+0.04 32 109 +1.65 32 12.5+0.15
Female 39 2.5+0.64 33 98 +1.88 33 11.4+0.1%
Significance ok ok il
Birth type  Singles 18 3.0+0.65 17 107 +2.0% 17 12.6 +0.18
Twins 56 2.2+0.04 48 101 +1.5% 48 11.3+0.1%
Significance ok * e
Treatment T 21 2.2+0.06 16 98 +2.32 16 11.1+0.29
T, 26 2.6 +0.06 23 105 +2.28 23 12.1+ 0.2
T, 27 3.0+0.0% 26 108 +2.00 26 12.7+0.18
Significance il * il

Within column, least squares means with a comma@erseript are not significantly different (P>0.05).
Significance: *P<0.05, *P<0.01, **P<0.001.
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Fig. 1: Body weight changes of kids born to SEA arMegian does subjected to three different levéls o
concentrate supplementation

Milk yield and milk composition are reported in Tals. Milk yield were significantly
(P<0.001) influenced by the level of concentratt.ddoes fed diet gho produced higher
(P<0.001) amount of milk (1.72 L/d) compared tosded diets Foo (1.10 L/d) and Too
(1.44 L/d). There was a marked increase in daili ryield during the initial stage of
lactation up to 8 weeks of lactation where all aasnattained their peak milk yield,
followed by a gradual decline (Fig. 1). The millelg was significantly affected by week
of lactation P<0.001) and the lactation curve had an asymmetpeslk 8 weeks
postpartum and the milk yield at peak lactation ®&5 L/d (Tsoq), 2.04 L/d (o) and
1.61 L/d (Tao0)-
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Table 6: Least square means (xSE) for milk production anék stomponents of SEA x
Norwegian does fed three different levels of comizda.

Diet
Parameters e Taoc Teoc Significance
No. of does per treatment 14 15 14
Milk yield (L/d)
Average daily yield 1.10 +0.008  1.44 +0.007 1.72 +0.008

Total milk yield per lactation  216.75 +85°  285.16 + 13.8%  340.23 + 15.29 ok
Milk components (%)

Fat 3.46 £ 0.04 3.86 + 0.0% 4.13 £ 0.04 wrx
Protein 2.81+0.65 3.24 +0.0% 3.37 £ 0.05 wrx
Solid not fat 9.57 +0.15 11.87 £0.12 13.63 +£0.1% b
Total solids 14.09 + 0.21 17.06 + 0.20 18.41 +0.21 i

Within rows, least squares means with a common rsappt are not significantly different (P>0.05).
Significance: NS, not significant, *P<0.05, *P<Q,0**P<0.001.

Percentage fat, protein, solids not fat and totdids were significantly (P<0.001)
influenced by the level of concentrate diet. Anisngdd diet Foo were superior for most
of the milk component analyzed compared to thosediets Boo and Too During the
early stage of lactation, milk contained high fatlaotal solids which then decreased
gradually towards the end of lactation.
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Fig.2: Milk yield of SEA x N does in the first lafon subjected to three different levels of corian
supplementation.
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4.2 Discussion

4.2.1 Body weight and condition score

This study has shown that, different levels ofalgtreatment fed to does from mating to
kidding had a marked effect on does weights andlition scores. During mating, there
was no significance different on body weight andlyo@ondition scores among does
because the dietary effect was not manifested. fRewths after mating, does received
diet Tgoo Start to gain more weight compared to those ibsdlgy and T The reason
for gradual weight gain in diets,gb and Tyo0 could be associated with the high energy
requirement to support foetus development. Thedrigoody weight of all does observed
at one month before kidding could be associatel thi¢ interaction between the level of
supplementation and the number of fetuses (étegl, 2000).

At kidding and during early lactation, does recdigket Too lose more weight compared
to those in diets ghp and Tyoo, and the effect endure until weaning. This is ineagnent
with Rastogiet al. (2006), who reported higher weight loss of thegpent does fed 200
g of concentrates during lactation compared togtied 400 g and 600 g of concentrates.
Similarly, Aceroet al. (2008) reported weight loss for nannies supplestmtith lower
energy level diet. Weight loss in does is normaéliiated to the mobilization of body
reserves (protein and fat) and labile protein stahering the dry period to maintain milk
production throughout lactation (Morand-Fehr, 2008)e decrease in body weight after
kidding and during the early lactation as a restilmobilization of body reserves was
also reported by Eknaes al, (2006) and Ngwat al, (2009).

4.2.2 Effect of body weight on reproductive perfangce

Body weight at mating time affect ovulation ratelditter size at the following kidding.
Flushing improves ovulation and foetal implantationthe uterus (Aceret al, 2008).
The increased weight of does during flushing mayraeslated into higher fertility and

ovulation rates, though many factors may deterntieefemale’s response to flushing
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(Schoenian, 2009). The increased body weight of dsea result of increased level of
dietary supplementation influence kid’s birth waggfGardneet al.,2007), survival rate
(Akingbadeet al, 2001) and twinning rate (Kusir al, 2001). However, Sibanas al
(1999), indicating that litter size may be contdll more by genetic, rather than
nutritional factors. Zahradeet al, (2008), observes the higher daily weight gaikidé

from does with good body condition score whichiffedent from the present study.

4.2.3 Birth weight and weight gain of the kids

The average birth weight of kids in the presentgtmight be attributed to the dietary
treatments (Malau-Adulket al. 2004); since it was revealed that, the higher ¢évelks of
concentrate diet, the higher the kids’ birth wesghthe differences in birth weight
between kids born could be the results of matematition (high and low nutrients
available for the foetus). Rastagfi al. (2006) reported low birth weight of the kids from
the Gravid does group supplemented with low levietancentrate during pregnancy
compared to high and medium level of concentrapplementation groups. Similarly,
Akingbade et al, (2001) found the relationship between body weighthe South
African indigenous does during pregnancy and theeld@ment of the foetus. This is
because the live weight of pregnant does durintagea affects the amount of available
energy for foetal growth (Isaaet al, 1991). However, size and health status of a doe
may be another important factor, which may affeghbweight of kids (Hossaiet al,
2003).

In this study, the significantly differences obssihvin sex and birth type of the kids at
birth, is in agreement with that reported by [Eikal, (2008) on purebred N and their
crosses at Mgeta. Male kids weighed significantbyrenthan females kids at birth and alll
along until weaning. This is in agreement with anmlier study by Nkunguet al 1995
who observed that N x SEA male kids were supeonadheir female counterparts at all
stages of growth up to 12 months. The growth sopégyi of male kids has been
attributed to the presence of androgens, which plaple in growth (Elabid, 2008).
Likewise, kids born single were significantly heavthan their twin counterparts. This
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could be attributed to the weight advantage to aitipn for martenal nutrients and the
less inter-uterine space in cases where does taoryr more foetuses as compared to
one (Zahraddeest al, 2008).

Generally, the availability of enough milk from tldams results to faster pre-weaning
weight gain and infested the effect of birth weignt both sex and birth type between
dietary treatments (Alexandet al, 2002). The highest ADG values of 93.1-113.8 g/d
reported in this study are justifiable given thetfiat, the kids were born during the wet
season where, naturally grazed pasture were péarttythey were given concentrate feed
during pre-weaning in additional to suckling enougtlk from their mothers. In
additional, ADG of single male, single female, twirale and twin female kids differed
non-significantly in terms of daily weight gain frobirth to 100 days of age (Adama and
Arowolo, 2002; Supakorn and Pralomkarn 2009). Dynveaning, kids in all dietary

treatments loss weight as a result of weanings(demisiet al,, 2009).

The overall pre-weaning growth rate was higher (@@fy and 105 g/day) in kids born
to does fed dietsgho and T respectively than those born from does suppligt diet
To00 Of concentrate (99 g/day). This is because he&uisr are stronger and robust than
others, therefore they eat more. In additionalhig, tbody requirements are higher in
heavier kids than in lighter kids because animedsifaccording to their body weights and
sizes. Therefore, they were probably eating mockremce grow fastemhe does’ body
condition scores had pronounced effect on dailygttegain of kids at the various age
intervals. Zahradeert al (2008) also found that kids from does with goaubly
condition score had significantly higher daily witigain at various ages than those with
lower body scores. For instance, kids from dodh tdy condition scores 3 and 4 were
superior (P<0.05) to kids from does with body cdindi score of 2 at birth to 30, 31- 60
and 91-120 days of age. Also Reynolds (1990) faimatl supplementation significantly
increased kid growth rate to weaning.

The higher growth rate and body weight of male latlsveaning could also be attributed

to their birth weight. This is because they werendeeavier than females and hence they
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grew faster and attained higher weaning weightspased to females even though they
belongs to the same level of dietary treatmenanst al. (2009) observed the higher
body weight values of kids at weaning for both sexe does supplemented with
concentrates than non supplemented does.

4.2.4 Milk yield and components

In spite of weight loss in does, higher averagdydailk yield and peak yield were
observed on does received diefpolfollowed by those in diet 45 and diet Foo
Generally, the average daily milk yield obtain lmststudy was a bit higher compared to
that (1.0 L/d for purebred N goats, 0.9 and 0.7 tddthe 75% and 50% N goats,
respectively) reported by Eikt al, (2008) at Mgeta. However, in the present study,
animals were in the first parity with low body wktgand still growing. These contributed
to the lower milk yield observed throughout thetd¢ion, since there is a correlation
between body weight and milk yield (Adewumi and @lmisomo, 2009; Ezekwe and
Machebe, 2005). Normally, milk yield increases waitivancing lactations (age). Milk
production is largely affected by a combinationfadtors, namely, the use of improved
breeds selected for milk production (Malau-Adeitial. 2004), a favourable nutritional
environment and improved management practices (Byel al, 2003). Alexandret al.
(2002) reported an efficient response to suppleatiemt of the Creole does (0.45 kg

supplemented does produced 0.5 kg more milk).

Poor nutrition increases mobilization of adipossue reserves in early lactation to meet
energy requirements of peak milk production (Ngtval, 2009; Margretet al, 2006).
Milk yield during lactation is improved by increagi level of concentrate
supplementation in the diet. Though, the ingrediexamposition of the concentrate diet
real matter. The significant (P<0.001) higher agerdaily milk yield and total milk yield
per lactation observed in does received digio, Tis the results of higher level of
concentrate supplemented to them. This is in ageeemith other researchers, Mat

al., (2005); Greylinget al., (2004); Malau-Aduliet al. (2004) and Alexandret al,
(2002) who found that milk yield increases with thereased level of concentrate diet.
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Milk components depends largely on the volume olkmproduced (Greylinget al,
2004). The constituents of milk, namely fat, protand lactose determine the value of
the milk (Sanz Sampelayat al, 2007). The composition of milk is a functionssveral
factors, e.g. breed, stage of lactation, climatindition, diet and season (Shaneyal,
2000). In this study, the does received digboTproduced the highest mean milk
components, namely, fat, protein, SNF and TS coeth&on their counterparts in diets
To00 and T Fat content in milk was highest in the first demparturition, and then
declined until 28 week of lactation. This is in agreement with otfiedings that, milk
production increases with a decrease in milk ctrets (Greylinget al, 2004;
Olafadehan 2010). However it contradicts the eafiiledings that reported markedly
increase in fat content with the lactation stadeis|possible that frequent milking
stimulate synthesis of milk fat within the mammaygnd and hence increase the total

milk fat content as well as milk production (Negeial., 2001).

Milk production and composition are more dependingcomposition of the diet fed to
animal, the energy balance and energy reservedtedrimal. Morand-Felat al, (2000)
note that, the effect of concentrate diet undeeiggacondition has little effect on the
milk composition, and higher level of energy intak@mally increase milk production
which containing lower level of fat. Differences tine milk composition of goats have
been attributed to factors such as age and planatafion. In this study, fat content was
increased with the increase in level of dietarypbeimentation. This is because animals
with a lower production capability (i.e. SEA goatah increase in energy intake may
increase milk production which may contain higheoportions of fat and protein
(Hussainet al, 1996). The inclusion of Sunflower seed cake he tliet, has also
contributed to higher fat content obtained (Chidiat al, 2006). The higher TS obtained
during the early lactation, might be due to thehlygorrelation of the TS yield with milk
yield (Gadir and Zubeir, 2005). There is a positiwg no significant correlation between
TS and other milk constituents i.e. protein, SNH &ttose. This implies that the higher
TS observed in this study, was due to the corredipgnincrease in protein and lactose
contents of the milk (Olafadehan 2010).
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Conclusion

The result obtained in this experiment indicateat ttoes fed a high concentrate diet level
(Teoo), produced kids with significantly higher birth ight and higher milk yield with
higher contents of fat, protein, SNF and TS comgaeethose fed low levels o and
Tao00). The increased levels of concentrate supplementatight increase the availability
and proper balance of nutrients to the doe. Thituin resulted to the higher supply of
nutrients to the fetus which reflects higher bintleight and increase in milk yield.
Therefore with similar grazing and roughages ab#ladoes should be supplemented
with 500 — 600 g of concentrate diet during gestatind the level should be increased to
800 g during lactation period to obtain higher lbiwteight of the kids and higher milk
yield. However, other factors such as body siaee body weight, health status of doe
and environment may affect birth weight and millelgi of the doe. Also economic
efficiency of milk production using concentrate plgmentation should be considered

when deciding levels of concentrate supplementdatdeed.
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