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Abstract

Eighteen monoparous lactating West African dwarf (WAD) does, with average weight of 25 + 0.80
kg were used in a 12-week feeding trial to examine the effects of dietary mineral supplementation
(Dicalcium phosphate and MgSO , 7H 0) on milk production and compozition of Ca, P. and Mg

The does were grouped into three of six antmal replicate/group and randomly assigned 1o each of
the three isonitrogenous (15% CP) and isoencrgetic (9 8IMUky ME) supplementary diets {A. B,
and C) respectively. The supplementary dicts comtained graded levels (0.5, 1, and |.5%) of Dicalcium
phosphare and MgSQ , 7H 0 and fed with a basal diet of Cynodon nlemfuensis grass ina completely
randomized design. Results showed that trewiment effects on dry matier intake (DMI) (&/daywkgBW® "},
cirewlating fevels (mg/100 mi) of Ca. P, and Mg in milk and sera of WAD does were significant
(P < 0.03). Variations observed on milk total solidy were not significamt (P > 0.05). Significant
(P < 0.05) dry matter intake DMI (g/daykgBW" ™) values of 15535, 174.77, and 193.34 were
obtained for does on diets A, B and C respectively. while corresponding significant (P < 0.01)
mean milk yield volues of 18530, 301 20, and 340).05 g/day were obtuined. Significantly different
(P<0.05) mean valwes of Ca, P. and Mg levels obiained in milk of WAD does on dicts A, 8 and C
were: La. 121.0. 127.0 and 132.0; P- 84.5, 89.78 and 93.08; and Mg. 18.90, 41.82 and 47 61 (mg/
100m); while coreesponding values in serwm were Ca: 9.75, 10.00 and 10.13, P*: 7.15, 7.57 and
7.70; and My: 3.20. 3.52 and 4.54 (mg/100mi} respectively, Significant (P < 0.05) positive
currelations (v ~ 0.99, 0.97 and 0.73) existed berween milk and serum Ca, P and Mg contents
rexpectively, suggested that Mood is a secondary sowrce of milk mineral secretion in lactating animals.
The gencral trend was that increasing dietary mineral supplementation resulted In concomitant
[ncrease in dry matter consumption. milk yield and milk mineral (Ca, P, and Mg) contents. with
does on diet C recording the best performance. Consequenily, dietary Ca, I and Mg levels (*6DM)
in supplementary lactation diet for indigenous WAD goats scemed to be best at 0.43, 6.35, and 0. 17

respeclively. e
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Introduction

The importance « - milk znd milk products m the
nutrition of man annol be over emphasized.
Vrom time immer, wial cow bas been the major
provides of thes. products There 1s nOW a0
increasing interes in =0t milk production n
tropical countrics o redice the Jemand pressure
for cow Toitk. Gow Mk o5 untgee qualitics over
those of other nninals, it |s aearest 10 human milk

f

(Kessler, 1991) as criteria for their requirements
for lactating goats.

Since milk is high in calcium (NRC, 1981) and
potassium identified as mineral element present
i highest concentration in mi'k (McDowell,
1992), Jactating goats should have higher dietary
requirements than non - lactating ones. The
knowledge of milk mineral composition
particularly, the major ones, is a prerequisite b

e il el Goojobuies and prolein
(Svivan v DAoL VL, e seaden, A g
dietary source 0 nunenls which makes 2
complete foad 1o the poonates. Accwr ding o the
authors mpened v ooy checse has 2 goud image
as 3 (oud for fer - occasions while fresh goat
milk begin to taxc a significant share of the
animal product rarkel in developing countries,
Among other facwrs affecting milk peoduction,
nutrition has a mnjor influence on goat milk
secretion rate a | composition especially in
butterfat percertage {Chamberiain, 1989).
According (o the author major components of
milk are manufaciurcd m the udder from blood
precursors, while other constituents including
vitamins and mincrals pass unchanged from
blood. Regrettably however, despite the
undeniable qualities of goaty’ milk, the
knowledge of its mineral contents still remains
fragmentary in literature. Apart from some
reports with exonc goats (Kessier, 1987 Sawaye
of ai.. 1984; Plefter and Keunccke, 1986) the
available data on the milk mineral composition
of the indigenous WAD goats are very scanty in
Hierature, coascquently, making estimation of
daily requirements for lactation ditficult. For
instance magnestum, (Mg) and potassium, (K)
concentrations in milk have been reported

estimating the mineeal nutritiona! necds of tic

wetating animals. Thereford, s @ -
designed ac oart o7 L
mineral UtlEZagion with a view 10 exasi Ty
cffects of dietary mineral supplementat. .-
(Dicalcium phosphite and MgS0 . 7T1.0) or
goat's mitk production and composition of C-.
P, and Mg as a guide towards the provision of
relevam information on requirements for
lactanon.

22"y V.o

Materials and methods

dmmal Management and Design

Fighteen monoparous lactating WAD goals
averaged 25.0 + 0.80 kg body weight were used
in a 1 2-wk feeding tria! which commenced fifth
&ymupmm.mkwsmmudm
\heir dams fourth day after parturition and
subscquently bottle fed. The lactating does were
wransferred to the individual pens for feeding trial
which was done in three phases: early lactation
(2 - 4 weeks), mid lactation (5 ~ § weeks) and
late lactation (9 — 12 weeks) respectively. Does
were randomly allotted to one of the three
isonitrogenous (15% CP) and isoenergetic
(9.81MJ/kg ME) supplementary concentrate
dicts (A. B, and C) respectively (Table 1), in
addition with a basal diet of Cynmodon
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nlemfuensis grass in a cdmpletely randomized

design. Animals were fed 4% of their body

weights twice daily at 08.00 and 16.00h and had
free access to drinking water.

Samples collection and chemical analysis

Blood samples were collected from each doe via
jugular veinpucture at wks 2, 4, 6, 8, 10 and 12
postpartum. The blood samples were centrifuged
and serum harvested and stored in a frozen
cabinet at -20° C till when required for analysis.
Samples of colostrum were collected on the
second day of parturition (pre-lactation days).
With handmilking method, milk collection was
done twice daily before feeding, in the morning
at 7.00h and in the evening at 17.00h throughout
the 12 week - lactation period. A measuring

cylinder was used to measure daily milk

collection. Following the recording of daily milk
yield, 10% of daily milk collection were bulked
to give a sample for 2 weeks, stored in clean
plasttc bottles with lid and kept together with the
samples of colostrum in a frozen cabinet. '
Thawed colostrum, milk and serum (2 ml
each), and feed (2 g) were digested in individual
flasks with 5 and 20 mls of perchloric and
concentrated trioxo mtrate (v) acid acids
respectively. The mixture was heated until clear
solution was formed. Each of the digests was
washed into 100 ml capacity volumetric flask and
then made up to the mark. Content of Ca, Mg
and K in the digest were determined using the
Perkin Elmer atomic absorption spectrophoto-

meter model 413 (McDowell, 1992). Phosphorus -

in the digest was determined by vanadomolybate
method. Proximate composition and fibre
fractions (ADF and NDF) of the diets as well as

milk total solids were determined accordin”g to
A. O. A. C. (1990), Van Soest and Robertson
(1985) and Shirlaw (1967) methods, respectively.

Statistical analysis
Collected data were subjected to general linear
model procedures of SAS (SAS, 1995). The
statistical model used was:

Yij=p+ T+ E;

Where, Yij is a parameter of i mterest [ the
overall mean for the parameter of interest; 7, the
treatment effect; and  the experimental error.
Treatment means were separated using Duncan S
Multiple Range Tests (Duncan, 1955). The
simple linear correlations (Gomez and Gomez,
1984) between serum (mg 100ml") Ca, P, and
Mg contents (X) with correspondmg contents of
milk (Y)Y were determmed

Results

Chemical composition of the diets

The composition of the diets and grass is shown
in Table 1. The diets were isonitrogenous
(15%CP) and isoenergetic (9.81MJ/kg ME).
While other proximate components were similar
in values including the fibre fractions, the diets
contained varied Ca, P, Mg and K values, with
diet A having the least values of 0. 20,0.17,0.07
and highest value of 0.54 respectively (Table 2).
Grass contained less crude protéin (8.07%) and
higher metabolisable energy (10.05 MJ/kg) than
the supplementary diets.

DM intake, milk yie_ld and composition

The daily DM intake (Table 3) (g/d) varied
significantly (P < 0.05). DM intake increased
with increasing levels of dietary mineral
supplementation (MS) with goats on diets B (1%
MS) and C (1.5% MS) having significantly
higher (P < 0. 05) values of 820.00 and 910.00
than those on diet A (0.5% MS) with 700.00.
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Table 1: Ingredient composition (%) of the diets fed lactating WAD goats.

DIETS

Ingredient A B C

Cassava flour 49.0 47.5 46.0
Dussa* 10.0 10.5 (1.0
Fishmeal 7.0 7.0 7.0
Groundnut cake 1.0 1.0 11.0
W heat bran 200 200 200
Common salt |0 1.0 1.0
Vit/mineral premix 0.5 0.5 0.5
Oyster shell 0.5 0.5 0.5
Dicalcium phosphate 0.5 1.0 i.5
MgS0,.7H:0 0.5 1.0 1.5
Total 100.0 100.0 100.0

*Dussa — a by-product of fermented sorghum

Mean milk yield values (g/d) followed similar
wend with does on diet A (0.5% MS) having
significantly (P<0.01) least value of 18530,
Increases in the milk yield as the MS was
increased were appreciable for each of the two
supplemental mineral sources, although does on
highest MS had significantly highest value of
340.08. Variations observed duc to treatment
«ffect on milk composition (proiein, fat, lactose
and ash) were not significant (P > 0.05),

Milk Ca, P. and Mg contenis

Treatment effects on milk Ca and P were
significantly (P < 0.05) lower with does on diet
A (0.5% MS) when compared with those on diet
C respectively. However, the P value of diet A
was not different from the mean lactation value

of diet B. While the Ca content of mature milk
appeared to increase with advancing lactation
(except for does on diet A) the P content had no
definite trend. Milk P content of does on diet C
(1.5% MS) however, declined with advancing
lactation. There were no significant differences
(P > 0.05) in the mean milk P values of does fed
dicts A (0.5% MS) and B (190 MS), while does
on diet C (1.5% MS) had a higher (#<005) milk
P value than does on diets A and C, respectively.
However, Mg content of colostrums of does
appeared 10 be lower than the corresponding
contents of Ca and P; with animals fed diet A
recorded the least value of 27.67 mg/100ml. The
Mg concentration in milk has been reported as 2
criterion for goais’ lactation requirement
(Kessler, 1991). There was no significant
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Tabie 2 Chemical composition {(%DM) of dicts and Cynodon nlemfuensis

A B C Cynodon nlemfuensis

“aiz TrMMemn 15.05 15.04 15.01 g.07
S TTeC AvTeact 4.59 4.95 4.90 1.3%
“TLan free extract 62.05 62.07 62.11 81.48
e 13.25 1421 14.00 9.03
3= 23.01 23.10 23.12 34.72
.- 46.53 47.30 47.40 72.24
Ti 0.20 0.31 0.43 0.42
: 0.17 0.26 038 023
-l 0.07 0.12 0.17 0.3
4 .54 0.53 0.53 .48
Tre . MJke) 9,74 9 88 9.80 10.03

Tabde 3. Dry matter intake, milk vield and composition of lactating WAD goats

DIETS

*waeters A B C SEM
2ry matter intake (2/d) 700.00°  820.00° 910.00" 50.00
—r: matter intake

£2%2BW'7) 155.55° 174.77" 193.34° 17.45
VEL eld (g/d) 185.30¢ 301.20° 340.05° 9.05
3xein (%) 4.03 4.0 4.10 0.J0
(%) 6.25 6.20 6.4 0.35
ase (%) 5.99 6.09 6.12 0.15
AT %) 0.68 0.71 0.78 0.12

w wiids (%) 16.95 17.05 17.41 0.30
L

" \e=ans on the same row with same superscripts are not signifi di
3 gnificantly different (P > 0.05
NEM. Standard Error of Means Y ( )
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Table 4: Mincrals (Ca. P, and Mg) in milk of lactating WAD poats (mglOOm!")

DIETS
Mineral Period A B C SEM
Ca Colostrum 138.20° 145.65" 152.63" 7.45
Early lactation 112.50° 120.15° 129.15 7.01
Mid lactation 122.70° 127.75% 131.50" 6.99
Late lactation 127.75° 133.75" 135.28" 7.02
Mean (luctation) 120,98 127.20° 131.97° 7.05
P Colostrum 107.20° 11165 113.45° 9.30
Furly lactation 01" 89 50" 97.00" 2.05
Mid lactation 80.50" 91,35 94.25" 2.01
Late lactation 89.00" 88.50" 91.00" 2.03
Mean (lactation) 84 50" 89.78" 94,08’ 2.0l
Mg Colostrum 276T 43.30" 26.45" 9.25
Early lactation 21.03° 43.01° 52.51° 7.10
Mid lactution 18.58" 4195 4827 7.15
[ate lactation 17.13¢ 861" 42,07 8.03
Meun (lactation) 18.90" 41.19* 47617 7.08

“ 5% Means along the same row with same superscripts are not significantly different (P > 0,03)

SEM: Standard error of mcans

difference (P > 0.05) in mean milk Mg values
obtained for goats on diets B and C during
Lactabon, while the Mg value obtained lor gouss
on diet A was sigmficantly (I' < 0.05) lower than
the values for diets A and B, respectively.

Serum Ca, I and Mg comtents

The summary of circulating levels of Ca. P, and
Mg in serum is presented i Table S. Treatment
effects on scra Ca, I, and Mg were significant (P
< 0.05). It was generally observed that the
obtained sera mineral values increased (P < 0.05)
with increasing levels of dictary mincral

inclusions. Circulating sera Ca levels showed a
trend of gradual decline from early lactation
period to mid lactation and tend o increase
thereatier till the close of luctation. The
corresponding Mg level appeared to decline
throughout the lactation period, Does on diet A
(0.5% MS) consistently having significantly
(P<0.05) beast mean (lactation) sera Ca, P, and
Mg values of 9.75, 7.15, and 3.20 respectively.
A lincar relationship with a highly significant (P
< 0.01) positive correlation (r =0,99 and 0 97)
existed between the daily sera Ca and P, values
and corresponding values in milk of 1he
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Table 2: Chemical composition (%DM) of diets and Cynodon nlemfuensis

A B C Cyaadon nlemfuensis
Crude protein 15.08 15.04 15.01 8.07
Ether extract 4.59 4.95 190 1.38
Nitrogen free extract 62.05 62.07 62.11 B1.48
Ash 13.25 14.21 14.00 9.03
ADF 23.01 23.10 23.12 472
NDF 46.53 47.30 47.40 7224
Cu 0.20 0.31 043 042
P 017 0.26 03§f ' 023
Mg 0.07 .12 0.17 0.3
K .54 0.53 0.53 1.45
Energy (MJ/kg) 9,75 9.88 9.80 10.05
~

Table 3: Dry matter intake, milk yicld and composition of lactating WAD goats

DIETS

—e

A B C SEM
Dry matter intake (d) 700000 £2000°  910.00" 50.00

155.55° 17477 193.34" 17.45

185.30° 301.20° 340.05" 9.05

4.03 4,05 4.10 0.10

625 6.20 6.41 0.35

5.99 6.09 6.12 0.15

Ash 0.68 0.71 0,78 0.12
)l & (%) 16.95 17.05 17.41 0.30

* Means on the same row with same superscripts are not significantly different (P > 0.05)
oM Standard Error of Means
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Table 4: Minerals (Ca. P, and Mg) in milk of lactating WAD goats (mgl100m!")
DIETS
Mineral Period A B C SEM
Ca Colostrum 138.20° 145.65" 152.63° 745
Earty lactation 112.50" 120.15* 120.18° 7.01
Mid lactation 122.70¢ 127.75° 131.50" 6.99
Late lactation 127.75° 133,75" 135.25* 7.02
Mean (lactation) 120,98 127.20° 13197 7.08
P Colostrum 107.20° 111.65" 11345° 9.30
Early lactation 8a.01" £9.50" 97.00° 2.05
Mid lactation 80.50° 9135 94,25 2,01
Late lactation 89.00" g8.50" 91,00 2.03
Mean (lactation) §4.50" 89.78" 94.08" 2.01
Mg Colostrum 2767 43.30° 56.45° 925
Earlv lactation 21.63" 43.01" 52.51* 7.10
Mid lactation 18.58" 41.95* 827 7.15
Late lactation 17,13 861" 42.07 8.03
Mean (lactation) 18.90" 41.19° 47.61* 7.05

" Means along the same row with same superscripts are not significantly different (P > 0.05)

SEM: Standard error of means

difference (P > 0.05) in mean milk Mg values
obtained for goats on diets B and C during
lactation, while the Mg value obtained for goats
on diet A was significantly (P < 0,05) lower than
the values for diets A and B, respectively.

Serum Ca, P, and Mg contents

The summary of circulating Jevels of Ca, P, and
Mg in serum is presented in Tuble 5. Treatment
effects on scra Ca, P, and Mg were significant (P
< 0.05), It was generally observed that the
obtained sera mineral values increased (P < 0.05)
with increasing levels of dietary mineral

inclusions. Circulating sera Ca levels showed a
trend of gradual decline from early lactation
period to mid lactation and tend to mcrease
thereafter till the close of lactation. The
corresponding Mg level appeared 1o decline
throughout the lactation period. Does on diet A
(0.5% MS) consistently having significantly
(P<0.05) least mean (lactation) sera Ca. P, and
Mg values 0f 9.75, 7.15, and 3.20 respectively.
A linear reltionship with a highly sigmificant (P
< 0.01) positive correlation (r <0.99 and 0.97)
existed between the daily sera Ca and P, values
and corresponding values in milk of the
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Table S: Serum Calcium, Phosphorus and Magnesium (mg100ml ") of WAD goats during lactating

phases. _
DIETS
Mineral Period A B C SEM
Ca Colostrum 9.94° 1021% 10.53? 0.15
Early lactation 9.73 9.70 10.05 0.16
Mid lactation 945 10.00 10.10 0.12
Late lactation 10.08 10.05 10.13 0.10
Mean (lactation) ~ 9.75° 9.92% 10.09° 0.35
P Colostrum 7.80° 8.63° 9.16 0.40
Early lactation 6.43° 7.10° 733 0.35
Mid lactation 6.55 6.85° 7.20°7 0.26
Late lactation 8.48° 8.75° 9.05° 030
Mean (Jactation) 7.15° 7.57® 7.83 051
Mg Colostrum 3.98° 478" 6.10° 0.60
Early lactation 3.75° 4.00°. 6.07° 0.52
Mid lactation 3.60° 3.30” 4.40° 0.30
Late lactation 295" 3.25° 3.15° 0.41
Mean (lactation) 3.20° 3.52° 4.54° 031

%0 Means on the same row with same superscript are not significantly different (P > 0.05)

SEM: Standard Error of Means.

experimenta! lactating goats. Such positive
correfation (r = 0.73) however was significant
(P <0.05) for the serum and milk Mg values.

Discussion

Protein and energy contents of the diets
conformed to the recommended {Devendra and
Burns, 1983; NRC, 1981) ranges of 14 -18% CP
and 8.79 — 11.30 MJ/kg, ME respectively for
lactating goats. Dietary Ca, P, Mg and K levels
(0.20-0.43;0.17-0.35;0.07-0.17;and 0.53 —
0.54 %DM) respectively, were considered
adequate since the experimental goats had
sufficient feed intake and exhibited no symptoms

of ill health or nutritional disorders which could

" have indicated any form of toxicity. In addition,

the obtained mineral levels except the Mg level
in diet A (0.07%) which was lower than the
minimum 0.12% were within the recommended
{(NRC, 1985) values for small ruminants of all
classes. Animals, however, had sufficient intake

from the basal diet of Cynodon nlemfuensis. The
K levels of the three diets were similar due
probably to the isonitrogeneous and isocaloric
nature of the diets. In addition, the diets were
not supplemented with supplemental K salt
consequently making its” control difficult. DM
consumption of the lactating goats averaging 3%
of their body weight was sufficient; and this fel!
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within the recommended range of 1.9 to 5%
(Devendra and Mcleroy, 1982: NRC, 1981), The
significantly (P < 0.05) higher DMI values of
goats on diets B (0.5% MS) and C (1.5% MS)
suggest that increasing Ca, P and Mg levels
enhanced palatability and acceptability of a given
diet. This also had a positive influence on milk
yield with these groups of animals recording
higher (P<0.01) vilues than diet A respectively.
Generally, milk yicld values obtained in the
preseat study were low when compared with 2.65
s and 3.28 kg day ' for Alpine and Saanen goats
respectively (Sahiu e al, 1993; Devendra and
Burns, 1983). The low milk yield could be due
to the fisct that the WAD goats are not dairy types.
In addition, the experument was carried out under
different environmental situations which could
affect the findings.

Milking frequency (twice per day) and
Tethod (hand milking) used in the present study
could also be responsible as these may not be as
<ificient as more frequent milking and the use
of milkmg machine as practiced m the developed
countries. However, it has been reported that
thrice - datly milking increases the daily rate of
milk secretion by up 1o 20% in cows { Pearson «f
al, 1979) and 43% in goats (Hemberson et al.,
1983). The milk vield partern of the WAD goats
was such that il got to the peak at about 5* week
of lactation and this probably due 10 increased
secretory activity per cell (Capuco ef al,, 2002)
und gradually declined shortly thereafter till the
close of the |2 ~week lactation period. Does on
dict A {0.5% MS) with lowest milk yield value
however were first to dry ofl at week 1) of
lactation. This confirmed the report by Cooper
et al. (1994) that lactation length is extremely

e eeteteteeeeeeeeeee—————————————

variable and thus, shorter for low yielders and
longer for good dairy animals. Variations
observed due 10 treatment effects on milk
composition (protein, fat, lactose and ash) were
notsignificant (P > 0,05). This could be artributed
to the isonitrogenous and isoenergetic nature of
the diets fed the goats.

In litesuture, nformation on goats™ mineral
utilization and requirements durmg lactation are
very scanty and thus limit comparison. Thoagh
results obtained in this study are relatively low
compared with what was repocted elsewhere for
temperate breeds, they are very relevant as they
give useful information needed in estimating
requirements for these indigenous WAD goats
with a view to improving their performance
during lactation. Milk Ca, P and Mg contents of
goats on diets A, B and C during lactation, were
fower than the corresponding contents in
colostrums (Table 4). Similar trend has been
reported for human milk (Kisza and Zbikowski,
1975) and cow milk (Miriani and Russo, 1976).
Higher mineral content of colostrum confirms
its nutritional quality as a complete diet for the
neanates to survive the critical period of their
lives. The significantly (P < 0,05) higher milk
Ca and P values of does on diet C (1.5% MS)
compared with docs on diets A and B
respectively, could be due to higher dictary level
of supplcmentation. While the P content of
mature milk decreased with advancing lactation,
the Ca content (Table 4) decreased at the mid
factation (diet A) and spontaneously increased
in late luctation. Higher milk Ca output in late
lactation as observed in the present study could
probably be due to physiological responses
during lactation in which bone secretes minerals
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particularly calcium in milk (Frandson, 1981).
Except for does on diet A (0.5% MS) which had
relatively lower mean value (120.98 mg/100ml)
probably due to low intake of Ca occasioned by
non - supplementation of the diet, the obtained
milk Ca values for does on diets B and C were in
accordance with arange of 128.48 to 152.16 (mg/
100mi) reported (Simons ef al., 1991) for native
Greek goats. -

Mg concentration in milk has been reported
as a criterion for its requirement for lactation
(McDowell, 1992). Does on diet A (0.5% MS)
with milk Mg value of 18.90 (mg/100ml) is
comparable to the value of (0.14 g/kg) reported
by Brendehaug and Abrahamsem (1987) for
European Saanen and Alpine goats.
Corresponding animals on diets B (1% MS) and
C (1.5% MS) had higher (P <0.05) mean values
than those on diet A respectively, which may be
due to the dietary levels of Mg. It was also
observed that milk Mg values tend to decline with
advancing lactation. This observation agreed
with report of Babayemi (1997).

It was generally observed that the obtained
sera Ca and P values increased with increasing
levels of dietary mineral inclusions and declined

gradually from early lactation period to mid

lactation and increased spontaneously thereafter
till the close of lactation. Serum Mg values in
contrast appeared to decline with advancing
lactation. However, mean serum values of these
minerals were within normal ranges Ca, 10 -12,
P 4.5 -6 and Mg 1.8 -3.2 mg/100ml (McDowell,
1992), as adequate for goats, thus suggesting
adequacy of the mineral contents of the diets with
grass fed the lactating goats.

The Mg concentration in milk and serum
also followed similar trend observed for Ca and
P as it increased with increasing dietary Mg level.
This further indicates that diets are the primary
source of serum and milk minerals, Treatments
had significant (P < 0.05) effects on the mineral
contents of milk which may be due to effects of
mineral contents of blood as minerals found in
milk have been reported (Smith, 1959) to
originate from blood. This is further proven by
the significant (P <0.05) positive correlations (r
= 0.99, 0.97 and 0.73) that were observed
between Ca, P, and Mg contents of milk and
corresponding contents in blood, respectively.

Conclusion

The entire biochemical studies on Ca, P and Mg
in sera of lactating WAD does coupled with
concomitant secretions in milk reflected
adequacy of nutrition of the test animals.
Consequently, the present findings indicate that
the dry matter consumption (910 g/day), milk
yield (340.05 g'day) and composition of Ca, P
and Mg (131.97, 94.08, and 47.61 mg/100ml)
of the lactating does seemed to be best at dietary
Ca, P, and Mg levels of 0.43, 0.35 and 0.17,
respectively. This provides useful information to
further nutritional studies on WAD goat with a
view to estimating Ca, P, and Mg requirements
for lactation.
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