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ABSTRACT

Twenty-one early weaned West African
dwarf (WAD) goats weighing 1 - 1.5kg at birth
were used to assess the utilization of nutrients
by kids fed soyabean diet (SD) as replacer for
milk. Replacement of milk with SD up to 50
percent had no significant (P>0.05) effect on
dry matter intake of Kids. Nutrient
digestibility  values  however decreased
(P<0.05) with replacement of milk with SD
up to 50 percent level. The digestibility of
nutrients increased (P <0.05) with age of the
kids. Weight gain of the kids {up to 9 weeks
of age) reduced with partial ;‘eplacement of
milk with SD up to 50 percent level. Values
recorded for average daily weight gain (g/day)
for the Kids for diets containing 0, 25, and 50
percent SD were 11.2, 6.7 and 3.0, respectively
at 4 weeks of age and 243, 192 and 7.8,
respectively at 6 weeks of age. 25 percent
repliacement of milk with SD gave adequate
performance of pre-weaned kids, The result
also showed that the level of replacement of
milk with SD could be increased up to 50
percent only after 6 weeks of age.

Key Words: Pre-weaned goats, soyabean dict,
milk replacer.

INTRODUCTION

In Nigeria, the mortality of pre-weanced
goats 1s high. Upton (1985) reported a mean
mortality rate of 33 pereent, Opasina (1985)
indicated malnutrition and starvation as major
factors responsible for mortality of pre-weancd
kids. This can be attributed to the low milk
vield of docs with the resultant nability to
cope with the demands of the kids (Okagbare
and Akinsoyinu, 1996). In an cffort to address
this problem, 4 study was conducted by
Okagbare and Akinsoyinu (1996) in which

soyabean dict (SD) was fed as replacer for
milk. Their results indicated that rcplacement
of milk with 25 pereent $D will give adequate
performance of pre-weaned kids. They further
indicated that this level can be higher from 6
weceks after birth, but not excecd 50 pcreent of
replacement with SD, However, therc was no
information on nutricnt utilization by the kids
fed SD.  This study is thercfore, aimed at
assessing  the utilization of nutrients by
pre-weaned West African dwarf (WAD) goats
fed SD replacer for milk.

MATERIALS AND METHODS

The experimental diets:

Three isonitrogenons dicts were preparcd
using dricd whole milk, soyabean concentrate,
and corn starch as the main sources of protein,
The  preparation of corn starch, soyabcan
concentrate and dricd whole milk has been
reported clsewhere (Okagbare and
Akinsoyinu, 1996).  Dried corn starch and
soyabcan concentrate were analysed sceparatcly
for their protein content and formulated into a
24 pereent erude protein dict and was used to
replace the milk protein at 0, 25 and 50
pereent fevels. Each dict was  then
reconstituted with water 1o obtain a 14.5
pereent total solid solution,

Experimental procedure:

Twenty-one carly weaned kids, weighing
I-1.5kg at birth were obtained from docs
reared at the University of Ibadan Teaching &
Rescarch Farm and divided at random into
three equal groups. Each group of seven goat
kids was placed on one of the experimental
dicts (Table 1) for a period of twelve weeks.
The kids were allowed to receive colostrum
from their dams for the first 6 days and on the
7th day, they were scparated from the docs
and housed indoor in indvidual metabolic
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TABLE 1: GROSS COMPOSITION OF EXPERIMENTAL DIETS (PERCENT)

Constituents Diets

1 2 3 4
Soyabean concentrate - 11.25 225 33.75
Corn starch - 13.75 2745 41.2
Dried whole milk 99.95 75.0 50.0 25.0
*Vitamin/Mineral premix 0.05 0.05 0.05 0.05

*Vitalyte (Analysis per 100g) - Vitamin A (1L.U) 15,000,000, vitamin D3 (1.U) 4,400,000: vitamin E (1.U} 1,350: vitamin K
{mg) 4.350: vitamin B2 (mg) 11.350, vitamin < {mg) 1,000. Nicotinic acid (mg) 16,700, pantothcenic acid (mg) 5,350, KCI,
87g: NaSOuy. 212g: NaCl 50g: MgSO., 12g; CuSO4 12g; ZnSO4, 12; MnSO4 12g; Lysine 15g Methonine 10g; Lactose

1.000g.

TABLE 2: CHEMICAL COMPOSITION OF EXPERIMENTAL DIETS*

Diets

Nuirients i 2 3
Dry matter (%) 96.90 95.66 ' 954
Crude protein (%) 24.0 23.60 23.56
Nitrogen-frec extract (%) ; 46.56 50.65
Lactose {7¢) 42.96 - -
Crude fibre (%) - 1.02 1.48
Milk fat (%) 280 : g
LCther extract - 2381 19.71
Total ash (%) 5?()4 4.95 4.60
Gross encrgy (Keal/g) N 5.43 492
Iron (ppm) S6.0 79.0 97.0
Copper (ppm) 2041 92.0 160.06

*On dry matter basis

cages.

The kids bottle-fed  daily  from
graduated glass feeding botiles at 0800, 1300
and 1800 hours. The dicts were warmed to
35°C and fed w appetite.

were

Kids were dipped monthly after attaining 6
weeks of age in a solution of 1:500 gamalin 20
against ccloparasites.  The kids were weighed
regularly, first at birth, on the 7th day of lifc
hefore being assigned (0 the  experimental
dicts, and thercalter at weekly mitervals belore
the morning feeding,

Mectabolic studics were conducted when the
kids were 4,6, 9 and 13 weeks old. During the
study, faccal output lrom cach animal was
weighed and their dry matter was determined
daily. The dried facees collected was bulked
and stored i

celfophane bag @t room

temperature for two weeks belore  analysis.
Urine output volume was also meaured daily
m plastic containers conlaining 10 mls of 10
pereent HaS8O4. 10 percent of the output was
bulked and stored in a deep freczer for one
week before analysis.

Samples of feed and facces were analysed
for their dry matter, crude protein, cther
extract, crude fibre, nitrogen-free extract and
ash contents and urine samples were analysed
for their nitrogen content by methods  of
AOAC (1984). Lactosc in milk was
determined by the method ol Marier and
Boulet (1989). The determination of encrgy
values of leeds, lacces and urine samples were
done using the Ballistic bomb  calorimeter
(Gallenkamp U.K). The analysis of variancc
was carricd out on paramcters measured and
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'TABLE 3: DRY MATTER INTAKE,

SOYABEAN DIET FOR EARLY WEANED GOATS

LIVEWEIGHT AND NUTRIENT DIGESTIBILITY COEFFICIENT BY PRE-WEANED A<<>Ov_ KIDS
FED SOYABEAN DIET AS REPLACER FOR MILK

Age in Weeks: 4 SEM 6 SEM 9 SEM 13 SEM
Diets: 1 % 3 1 2 3 1 2 3 1 2 3
(i) Animal responses:
Dry Matter intake
(g/day) £2.6° 14.8° 42.6% 1.0 54.7° 51.1% 51.8° you! 65.4° 66.4° 65.4° 0.8 747 75.1° 7508 0.7
Dry Matter intake
(as percentage of
liveweight) 2.6° 27 2.8* 0.2 2.8% P 32" 0.2 2.7 2.8 32 0.1 2.3° 259 2.7 0.1
Live weight gain
(g/day) 1922 6.7 3.0° 0.1 24.3° 192>  78° 0.1 547 24.8° 2.0° 0.2 2.7 5.4 28.0° 0.2
(i) Digestibility coefficients(g): .
Dry Matter &30 72.6" 44.0° 0.5 83.4° 78.9° Ll 0.4 85.9" 819 61.3" 0.5 921 87.1° 73.0° 0.4
Crude protein 83.4% 70.4° 49.6° 0.3 948 80.0° 56.3¢ 04 96.3¢ 88.7" 68.9° 04 97.3° 89.0" 74.0° 0.4
Ether cxtract &0.7° 65.1° 40.9° 0.4 83.4° 68.7° 479° 0.3 83.9" 094" 539° 0.8 88.4¢ 70.3° 63.7 0.4
Crude fibre % 24.7° 24.9° 0.6 . 28.3" 35.9° 0.6 ” 528 5491 0.3 = 52.6" s7.0 0.2
Nitrogen-free extract 80.3°  71.3° 46.0° 0.5 86.3" 7R 61.3¢ 04 884 81.0° 60.9¢ 03 93.0° 83.9° 774 0.5
Energy 82.2° 69.6" 48.1° 0.5 87.9° 752" 626 0.4 953" 864 77.6° 0.3 959 916" 882" 0.4

Means along the same row within the same age bracket with dilferent superseripts are significantly diffeeent (P < 0.05),
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TABLE 4: UTILIZATION OF NITROGEN AND ENERGY BY PRE-WEANED (WAD) KIDS FED SOYABEAN DIET AS REPLACER

FOR MILK

Age in Weeks: 4 SEM 6 SEM 9 SEM 13 SEM

Diets: 1 2 3 1 2 3 1 2 3 1 2 3

Ultilization Paramelers:

(i) Partition of Nitrogen (g/day):

Nitrogen intake ~ 1.60° 170" 160"  0.16 190 190  1%* 021 2507 250° 250" 016 280"  280° 280" 013

Faecal nitrogen loss 030°  0.50°  080°  0.09 0.13 043  083° 011 0097 0.28° 0.4 006 0.10* 033  070° 035

Urinary nitrogen

loss 0.08° 004  013° 003 0.006°  0.03° 008" 0.4 0.005° 00147  0.06° 001 Co04* 002" 007 004

Nitrogen retained  1.22° 1.16° 0.67° 1.11 1.76° 144° 0.99° 1.00 241° 2.21° 1.70° 1.16 2.70° 2.45° 2.03° 1.26

Nitrogen retained

(% of intake) 7625°  6823° 4187 111 9663  75.78°  5211°  1.00 9640°  8840°  68.00°  LI6 96.43°  8750° 725 1.26

(1i) Partition of energy (Kcal/g DM/day):

Dietary energy

intake 25240°  24320°  2094°  2.06 32400 2274°  2545° 253 38697 3605°  RLTT 186 245 4079%  3695°  1.60

Faccal energy loss  44.8°  740°  1086°  1.03 392°  689°  952° 1.23 181° 49.1° 7215 0% ‘1 M2 BT 076

Urinary energy loss 2.6° 45° 5.9° 0.30 23" 4s° 4.0° 0.26 1.2 310 2.9 0.16 0.9% 1.2° 184" 020
- Digestible energy

(DE) intake 2074°  169.2° 1007 170 ®48° 2086° 153° 236 688°  314° 24965 L7 243 3735° 3258 183

?
Metabolisable energy

(ME) intake 2048° 16470 94T 160 2825°  2041°  1553° 233 3676° 3083 M6 170 4234 323> 3239° 168

abc Means along the same row within the same age bracket with different superscripts are significantly different (I’ <0.05).
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treatment means compared using the Duncan’s
Multiple range tests (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

The chemical composition of the
experimental diets is shown in Table 2. The
dry matter (DM) intake (g/day) of the kids
(Table 3) fed diets 1, 2 and 3 was not
significantly different (P>0.05) but increased
(P <0.05) with age of the kids.

The nutrient digestibility values at the
various ages is presented in Table 3. Dry
matter, crude protein, nitrogen-free extract,
cther extract and encrgy digestibility values
recorded by the kids deccrecased with
replacement of milk soyabean diet (SD) up to
50 percent level. The poor DM digestibility
observed with partial substitution of SD for
milk could be attributed to the high fibre
conteat of SD comparcd to milk, and probably
the presence of indigestible carbohydrates
such as arabino galactans, acid poly-sacharide
and other pectin - like substances present in
soyabeans. Dccreased DM digestibility with
substitution of soyabean protein for milk
protein has previously been reported for calves
(Akinycle and Harshbarg, 1983; Silva, Huber
and  DcGregorio, 1986) and pre-ruminant
lambs (Malouf and Walker, 1981).

Decreased crude protein digestibility of the
kids with replacement of milk with $D could
be attributed to poor abomasal coagulation of
soyabean protcins when comparced with cascin,
Similar observations have been made for
calves (Gaudreau and Brisson, 1930; Jenkins,
1981). Decrcascd crude protein digestibility
with substitution of soyabcan protein obscrved
in this study agrees with previous findings on
calves (Pcjic and Kay, 1979; Silva ¢f 4/, 1986)
and lambs (Malouf and Walker, 1981).

Decrcased  ether  extract digestibility
observed in this study may be attributed to the
nature of fatty acids present in soyabean. In
an earlicr study, Gibncy and Walker (1977)
reported a decrcased digestibility of common
oil (Olive oil, Sunflower oil, Groundnut oil or
coconut oil) with exception of butter oil, when
isolated soyabecan protcin was used instcad of
dry skim milk. They attributed the favourable

property of butter oil to its high content of low
malccular weight fatty acids and in particular
tutyric acid. Also the partial hydrolysis of
butter oil in the abomasum of prc-ruminants
by pre-gastric esterase would considcrably
reduced the substrate load on pancreatic
lipase (Gibney and Walker, 1977).

The presence of indigestible carbohydrates
and other pectin - like substances in soyabean
may be responsible for the lower NFE
digestibility observed for the kids on diets
containing SD. The data also tend to suggest
better utilisation of-lactose than carbohydrate
from soyabean and corn starch by the kids.
Similar trend has also been reported by Silva
et al (1986) for suckling calves fcd milk
replacer in which soyabcan protcin  was
substituted for milk protein. The low
digestibility of dry matter, crude protcin, NFE,
and cther extract obscrved in this study for
kids with the partial substitution of SD for
milk may be responsible for the decreased
cnergy digesubility recorded.

Replacement of milk with up to 50 pereent
level had no appreciable effect (P>0.05) on
crude fibre digestibility by the kids at 4 weeks
of age. Above 4 wecks of age, kids reeeiving
dict contamning 50 percent SD had (P<0.05)
higher digestibility of crude fibre than those on
the dict containing 25 percent SD.  This may
be attributed to the higher crude fibre intake
of animals on dict containing 50 pereent SD in
carly life when comparced with those receiving
25 perent SD.

Kids fed whole milk or dicts in which 25
pereent of milk was replaced with SD retained
more nitrogen and recorded  higher weight
gains compared with those receiving  dicts
containing 50 pereent SD. Values recorded
for digestible encrgy and metabolisable encrgy
intake (Table 4) deercased with replacement
of milk with SD. This could be attributed to
the poor nutrient digestibility observed for kids
led dicts in which $D partially replaced whole
milk and suggests better utilization of whole
milk comparcd with SD by kids. Reduced
weight gains observed in this study with
replacement of milk proteins with soyabean
protcins agrees with previous reports on calves
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(Akinyele and Harshbarger, 1983; Silva et 4,
1986); lambs (Malouf and Walker, 1981) and
kids (Tanabc and Kamcoka, 1977).

The results suggested that 25 percent
recplacement of milk with SD  will give
adequate performance of pre-weaned kids.
However, the replacement level could be
mmcreased up to 50 percent as {rom six weeks
of age.
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