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of Gwembe valley goats in Zambia was investigated in a completely random-

ized design experiment in which three levels of protein and energy were fed
. -mentioned to pregnant does. The diets designated as HL (high protein, low energy), MM
Subscription to these journals should be sent to the above :
il ubs

(medium protein, medium energy) and LH (low protein, high energy) were
. used in the trial. The goats had initial average body weight of 23.2 + 0.82 and
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\ I 18-24 months of age. The goats received equal amount of concentrate and hay
H i e twice a day. Mean birth weights of female and male kids were 0.96 + 0.02,
““ I m- 1.12+ 0.03 and 1.50 £ 0.18; 1.52 + 0.82, 2.07 + 0.22 and 1.75 + 0.28 kg for
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HL, MM and LH diets, respectively. Mean birth weights of kids (male and
females) were 1.24 £ 0.42, 1.60 + 0.13 and 1.63 + 0.23 kg for HL, MM and

2 LH, respectively. Female birth weight was higher (P < 0.05) in LH than in

‘ . : HL. However, the difference between LH and MM in female kids birth weight
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I Rostlinnd vyroba (Pla. duction) 12 was not significantly different (P > 0.05). Birth weight of male kids was higher

| Zivodisna vyroba (Animal Produ 1 Caech) 2 (P <0.05) in MM than in HL and LH. Mean birth weight of all kids was lower

| Veterinarni medicina (Veterinary Medicine — Czec ) (P < 0.05) in HL than in MM and LH, however there was no difference

\“ © Jélska ekonomika (Agricultural Economics) 1 between MM and LH (P < 0.05). As to the sexes, male birth weights were
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higher (P < 0.05) than the females in all the treatments. Survival rate was best
in MM, followed by HL and least in LH. All the kids on MM survived unil
the trial was terminated. While HL lost two kids, LH lost one. Mortality was
observed in two female kids and one male. Male kids had higher vigour score

than the females. LH kids had the highest vigour, followed by MM and the
least in HL. Results seem to indicate that plane of nutrition of the doe has
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a significant influence on the performance of kids in terms of birth weight,
. B Survival rate and vigour. Based on the results of this trial it seems a diet that
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| Potravinaiské védy (Foo contains a medium to high energy (13.20-14.60 MJ GE/kg) and a medium
| Protein (13.40 CP) value is ideal for the Gwembe valley doe. Thus it could be

ic(‘l)“C]llded that medium protein and medium energy diets should be considered
eal for pregnant Gwembe valley does.
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INTRODUCTION

The goat regarded as the poor man’s cow is next to poultry as a potenti)
source of meat to meet the increase demand for dietary protein of animg)
origin by the teeming population of the developing countries of the worlq,
The goat therefore occupies a special place in almost every household. Live.
stock are an important and integral part of most farming systems in Zambi,
and indeed the goat in some provinces is a major asset. Subsistence ang
emerging farmers throughout the provinces of Luapula, Northern and South.
ern rely on their indigenous goat for meat and as a source of family income,

In Zambia, the Gwembe valley is the most suitable place for goat hus-
bandry. Zambia’s goat population as at 1990 was estimated at 384,000 (K a-
sonde, 1990), however recent report by Love lace et al. (1993) puts the
population at 500,000, and herd sizes varied from 3 to 300 goats with a buck:
doe ratio of 1 : 18. Zambia’s small holder farmers attach much importance
to the local breed therefore it is important to raise healthy kids as a replace-
ment stock. Information on the birth weight of kids of the local breed in
Zambia is scant.

Except for the reports of Aregheore et al. (1992), Lungu et al
(1992), Lovelace etal (1993) and Aregheore (1994), very little is
known about the nutritional requirements and performance of pregnant
Gwembe valley goats. There are reports that the nutrition of the pregnant doe
has influence on the survival of the kids (Thomson, Thomson, 1948;
Gill, Thomson, 1954; Sachdeva et al., 1973). Since the kids of
today are the does and bucks of tomorrow it therefore becomes imperative to
investigate how the nutrition of pregnant Gwembe valley does influence the
birth weight and survival rate of their kids. The objective of this study there-
fore is to contribute to the knowledge on the effect of plane of nutrition of
pregnant goats on the birth weight, survival rate and vigour of kids.

MATERIAL AND METHODS

Nine pregnant Gwembe valley goats, with a mean live weight of 23.20 .
0.82 kg and between 18-24 months old were divided into three groups in
a completely randomized design experiment. The goats were subjected (©
synchronized mating and were nine weeks pregnant at the start of the trial
They were randomly divided according to body weight and fed three diets
that were formulated to contain three different protein and energy levels. The
diets fed had the following protein and energy — 14.30, 13.40 or 121.20, and
12.20, 13.30 or 14.60 MJ GE/kg. The diets were designated as HL, MM ﬂ“d_
LH. The first letter in each diet designated protein while the second [ette!
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designated energy respectively. Tab. I presents the particulars of the experi-
mental diets offered.

The does were housed individually in pens of concrete floor and separated
from each otl.ler with wire mesh. The floors were covered with wood shavings
{0 serve as litter materials, and these were changed on a regular basis. 1?0
each of the pens were attached a rack for hay feeding. A]S(; each pen had

rovision for feeding and watering troughs. Each goat, based on the experi-
mental group, received 1.50 kg of concentrate and 1.00 kg of hay (Hypaﬁ/ze-
pia spp-) in two equal portions at 8.30 h and 17.30 h. The does body weights
were estimated on a weekly basis using the heart girth measurement zmdothé
formula: weight of goat = 0.879 (heart girth in cm) — 33.78 (Lungu, un-
published data) was used. Records of individual feed intakes anbd i)od
weights were kept. At kidding assistance was available to the does if requiredy
Immediately after kidding the doe and the kid(s) were weighed. The kids were-
weighed with a 50kg spring balance with an accuracy ofclj() kg. Surviv‘al rate
(mortality) and vigour of kids were also observed for 4 weeks %eforc the does
and kids were handed over. Concentrate feeds and the hay offered weré
processed z}nd analyzed according to AOAC (1980). The methods outlined
by Goerln‘g and Van Soest (1970) were used for NDF, ADF and
ADL. Hemmicellulose was calculated by difference between NDI; and ADF
while cellulose was by difference between ADF and ADL plus ash. Gros;
energy values of concentrates and hay were determined by a bomb calorilﬁel

L. Composition of experimental diets fed to pregnant does until kidding (air dry basis)

Ingredients (%) Tretitiond
HL, MM LH
Maize 19.90 19.90 25.90
Malt screenings 29.90 32.70 35.70
Maize bran 30.70 29.90 23.90
Sunflower meal 17.50 1550 12.50
Mineral-vitamin mix"" 1.50 1.50 1 %o
Salt .
3 0.50 0.50 0.50
otal
100.00 100.00 100.00

%
: Firg letter in e
Vel H — high,

ach lrcat-mcnt designated protein level. while the second designated energy

b M — medium, L - low k -
p the z i i

Pplied the following: 500,000 i.u. vitamin A, 1,250,000 i.u. vitamin D3, 1,330 mg cobalt

g calci 1 2 57 41,73 o qr o CSe 5 {

il 2_,; ( mg copper, | 0 m ron, ,180 g

44 I S 38.22 e o0
| L : : manganese, 8,.“_() mg zinc nd
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ter (Adiabatic Bomb, Parr Instrument Co., Moline IL) using thermo-chemicy]
benzoic acid as a standard. Vigour score was carried out by observation ang
a four (4) point scale was used. The scoring results were converted intg
numbers and these were subjected to analysis of variance and differences
among means were assessed by Turkey’s multiple range test. All data on feeq
intake, birth weight of does after kidding, kids birth weights were subjected
to analysis of variance (Steel, Torr ie, 1980) and where significant dif-
ferences occurred, Bonferronit’s statistics were utilized for comparison
among treatment means (Gill, 1978).

RESULTS AND DISCUSSION

Data on the proximate chemical composition of concentrate and hay of-
fered are presented in Tab. II, while Tab. TII presents data on the effect of
dietary protein and energy densities on body weight of does before and after
kidding, voluntary fed intake and kids birth weight, respectively. Voluntary
concentrate and hay intakes were not significantly different (P > 0.05) among
the does in the different treatments. Mean birth weight of female kids was
0.96 + 0.02, 1.12 + 0.05 and 1.50 * 0.18 kg for HL, MM and LH. Birth
weight of female kids was significantly (P < 0.05) different and does on LH
diet had the best birth weights, followed by MM and the least HL.. Mean birth
weight of male kids were 1.52 + 0.85, 2.07 £ 0.22 and 1.75 0.18 kg for
diets HL, MM and LH, respectively. MM kids were higher (P < 0.05) in birth

I1. Proximate chemical composition of diets and hay

weights than HL. and LH, however, LH was hi ir i c
male kids‘ was higher than the females in tllllégtl;ﬁ;éh?ga%ﬁerﬁl‘ltll]\/lvrelgm o
weight of all kids (males and females) were 1.24 + 0.42. | 6bd + oo bt
1,63 + 0.23, respectively, for HL, MM and LH diets. There were LS and
ficant dlffer‘?n_ces (P > 0.05) between LH and MM- howe W?IG‘_HO_S‘_Igm-
(P < O.Q5) @fferences were observed between HL an;i the 0:/;:1 ! Sl_gmflCﬂllt
untar_X feed intakes had no influence on birth weight of kidsr ‘elhd{ets. e
densities of the two major nutrients, protein and energy had 7ir(1}]t o aan the
It was observed that HL diet that had the highest protei: buetnck?-
energy content had the lowest birth weight for females, males a 3 PE ot
prever the dqes that received MM and LH (medium:hi h en nct Bl e
dium-low Protem) had the best male, female and mean %irth wel lan‘d it
Fesults thalnz?d seem to demonstrate that energy is more crucialvifllg “5: ThC
in the diets of the' pregnant doe, since the does that received the hi alr: Plo@ﬂ
but low‘energy diet had low kids birth weights, and the result o Pmt?ln
the earlier reports of Sachdeva et al. (1973) and Ar X agr-eed o
(1992) for pregnant does. ’ regheore ctal
byT;Ilczl tl)lgt‘tl welgéhtss plt))lailled in this trial are lower than the values obtained
u an tbanda (1993), whor irth wei ki
was not affécted b3_’ level of ff(:edin;; ofht%;eg(());[e[i:—h;;r?;;h :igtlllf (?f e
i\rrlxiggce Qt interaction between pre- and post-partum levels 01:‘ t'éedinslc(:!'\TaS
19819 welghts at 42 and 105 days. Also birth weights reported b Ho '( ol
( Th) Zre l:jlgiler than the values obtained in this report - RS
e breed, location i X i "
el Wer(;f :llrz;ll;jnd probably th§ per.lod of Fhe year at which
out may be implicated for the variations

lIL. Effect of dietar

Nutrients (%) Treatments
HL MM LH hay |
Dry matter 91.70 93.70 92.70 92.90
Crude protein 14.30 13.40 12.20 3.90
Ash 4.70 5.20 6.60 5.40
Ether extract 5.70 5.50 5.20 0.87
NDF 30.90 32.50 37.90 78.70
ADF 22.50 23.40 25.50 41.10
ADL 4.00 5.20 6.70 11.50
Hemicellulose 8.40 9.10 12.40 37.60
Cellulose 23.20 23.40 25.40 35.00
GE MJ/kg 12.20 13.30 14.60 L)y
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kidding, voluntary fi,e(ll) ri(:ltz'lll?c a:ndd (I;rilggggir(:lfn\:/le[;;lslton PR ML S o
Parametcrs Treatments
§ | HL MM LH
BOdz W:g:: o; does before kidding (kg) | 25.47 +0.90 [27.01 £0.10 |24.83 +0.18
b dga_l o dogs after kidding  (kg) | 21.42+0.18 |22.57+0.01 |2023 + oAxs
by ily feed intake concentration L1+ o
- h k) A1+£206 | 1.28+1.35 1.14 £ 0.54
. k. fg tof female kids  (kg) | 0.96+0.02°| 1.12+0.03**| 1.50+0.18"
E. weight of males (kg) | 1.52+0.82"| 2.07 +0.22° 75 £ 02"
male ith weight of kids — fem I e e

. ales and .
= ke) 124 £042°| 1.60+0.13" | 1.63+ 023"

e Valueg [0} 5
n the sg wi if
same row with different SllpCl‘SCriptS differ significantly (P <0.05)
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observed. Males were observed to have higher birth weights than the females
in all the diets. The results obtained in this trial on male weight are ip
agreement with Singh et al (1990), Gokhale et al. (1996) ang
Iyeghe etal (1996) who reported that males had higher birth weight than
females. The effect of sex on birth weight of kids could be due to gene effects
associated with sex differentiation and differential prenatal growth of male
and female kids (Singh et al., 1990).

Earlier, Williams (1968) attributed the advantage of males over fe-
males in birth weights to the hormonal influence of the androgens which
stimulate protein anabolism, and increased nitrogen and mineral retention for
growth and development. Although data are not provided for single and twin
birth weights, it was interesting to note that the birth weight of the single
births obtained in HL and LH were heavier than the twins in all the treat-
ments. Between the two groups the single kid of LH was heavier than the HL
fed doe. Singh et al. (1990) and lately Gokhale et al. (1996) reported
that single births had heavier birth weights than twins and triplets.

Tab. IV presents data on the number of kids per treatment, sex, type of
birth (single or twins), survival rate (mortality) and vigour score. The number
of kids per dietary treatment were 5, 6 and 5 for HL, MM and LH, respec-

IV. Number of kids, sex, type of birth, survival rate (mortality) and vigour

Treatments

Parameters

Number of kids born

W

Sex of kids — males

(3]

Sex of kids — females

Type of births — single

Type of births — twins
Mortality

Survival up to 4 weeks

Sex of dead kids — females
Sex of dead kids — males
Vigour score — males (mean)

Vigour score — females (mean)

Mean — males/females

Vigour score — weak (1), slightly weak (2), strong (3), very strong 4)

a, b, ¢ — values on the same row with different superscripts differ significantly (P < 0.05)
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ively- For the treatments the following sexes were record
ed: HL -

1 female, MI\/‘IV— 4 ma.les, 2 females and LH — 3 males, 2 females Tw?nznalc's’
h?gher t}.1an single births. There is no evidence to show the‘ .iniiue;xcvc‘:/eli
dietary tlf_:atment on the sex, and type of birth (single or twins) in this s‘tudO
SurV12V3:(l,:jate arllcd v1(Tgour were however influenced by dietary t1‘e1tmen£§ H)IC
Jost ids, a female and a male, after four days : ;

. Yamalew male, ys and one week ir
respect1v§ly, after klddmg_, while LH lost a female kid five days flceler (l)(tidl:il'lth’
The‘survwal rate (mortality) obtained in this trial agreed with Quartiang.
maln (1975)i who reportgd 21% kid mortality for the Zambian indi cnozl_‘
gf)at. Vigour score was higher in the males than in the females A]gso thks
highest vigour score (P < 0.05) for males was obtained in LH fo.llowed be
Ml\t,:l arll\/(;l\:lh::hleagt IEILI; Hcc)iwever female vigour score was higher (P < 0 05};
in the an in and LH. Mean vigour scores we Y -

_ . s were 3.02, 3.4 and

fori ;Zeth,hl;/IM and LH.kldS. The kids could not be referred to as Wt;lk ?(1%13
go average vigour score for all tr ents o
obtained could be due tocother factors. #l treauments, therefore the deaths

Thompson, Thompson (1948) i
g and Gill, Thompson (1

;ep(;)rted (tlhat e‘wes on _low plane of nutrition produced smalle]?' an(ri1 \g/e(ii4)
am slan bmos‘t of which died after birth or soon after, compared with e

;);roulst al;l hs w1Fh fewer deaths from ewes on a high plane of nutrition \';‘llg—
Su hs of this trlz_ll demonstrated that plane of nutrition actually has infl . 1‘6

on the birth weight, survival rate (mortali i X Kids, Tt svas

observed that the does on the medi - lFY) i y dic R T

produced better kids compared to tl::rgoztz ?}igth ene'rgyddlets g

“ er kids cor s that received the high protei ;

playser;ergy fjfl.et 1ndlcatlpg therefore that energy level of pregrcl,anl? dozlsndb'm

significant role in the health status of the kids afi i )
s after birth. However,

kids survival rate m i
ortalit as w
» kidding. ( ity) was not observed to be related to does eight
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AREGHEORE, E. M. - LUNGU, J. C. N. (University of Zambia, School of Agricul-
tural Sciences, Department of Animal Science, Lusaka, Zambia):

Vliv trovné vyZivy koz na hmotnost pri narozeni, pieZitelnost a Fivotaschopnost
kiizlat plemene Gwembe valley.

Scientia Agric. Bohem., 28, 1997 (2): 119-127.

Na nihodn& vybraném vzorku gravidnich koz plemene Gwembe valley choV’dn}"Ch
vy Zambii byl v pokusu s tfemi drovnémi vyZivy zkouman vliv drovné VYZivy gl'?l_v{
nich samic na hmotnost kiizlat pfi narozeni a jejich ptezitelnost. Pokusnym samicif?

"
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byly podévény krrvnné fiévky oznacené jako HL (vysoky obsah bilkovin, nizky obsal
energie): MM (/stredm obsah bilkovin, stfedni obsah energie) a LH ,(nizky Ob?a;
pilkovin vysoky o?sah energie). Kozy mély po&ateni primérnou télesnou hlyn(())t ost
32t 0,82 kg a vk 18 aZ 24 mésici. Viechny kozy dostavaly dvakrit denn& tn‘os’t
mnoistvi koncentrovaného krmiva a sena. Primérna hmotnost kozlikd a k 'VskejnfT
parozeni byla 0,96 £ 0,02, 1,12 £ 0,03 a 1,50 + 0,18 kg; 1,52 + 0,82, 2 g?ffop“
Bi75 0,28 kg pfi krmnych davkich HL, MM a LH. Pri,’lmér—né ’hniotr’loslhvéilzl

Kuzlat pfi narozeni byla 1,24 £ 0,42, 1,60 + 0,13 a 1,63 + 0,23 kg pfi HL, MM a LH

Hmotnost koziCek pfi narozeni byla vyssi (P < 0,05) pti LH nez HL. Rozdil mezi LH

aMMu koziek pfi narozeni vSak nebyl vyznamny (P > 0,05). Hmotnost kozlikd pii
narozeni byla vy88i (P < 0,05) pifi MM neZ pfi HL a LH. Primérria hn;ot ot l“l P‘“
kozlat pii narozeni byla niZ3i (P < 0,05) u krmné davky HL nez u MM alfl—slt VSft:;h
yéak zaznamenan rf)zdil mezi MM a LH (P < 0,05). Pokud jde o pohlavi kozl‘, in “}l/1
vy§si hmotnost pfi narozeni (P < 0,05) neZ kozi¢ky, a to b&hem ccféh 1C1kmel
Prezitelnost byla nejvyssi u MM, pak nasledovala krmna davka HL a ne'o’?‘cl -y
u LH. VSechna kizlata krmend MM pfeZila a7 do konce pokusu Zatimcojni’zsli b)’]f}
divce HL uhynula dv€ kizlata, pti LH to bylo jedno kuzle. Mor.talita bylazrz;znrﬂrrrlllze

néna u dvo'u kozicek a jednoho kozlika. Kozlici m&li vys§i Zivotaschopnost ne?
ZI’éky. Nejvy38i Zivotaschopnost byla zaznamendna u kizlat krfn OS’ “;Z P
nasledon’alavl kiizlata krmend MM a nejniZ3i Zivotaschopnost byla u HLen\y/C’ 1 i
naznacuji, Ze Eroveﬁ vyZivy koz ma vyrazny vliv na uZitkovost kiizlat ok'ud - 'eiilk}’/
0 hmotnost pii narozeni, pfeZitelnost a Zivotaschopnost. Z V)’Isledkﬁ‘;)okususjeej;(:}a

mé, Ze idedlni krmnd davka pro idni
’ gravidni kozy plemene Gwemb €la stfedné
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