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Abstract

A sixteen-week feeding trial was conducted to evaluate the replacement value of formulated
concentrate (FC) supplemented with palm kernel cake (PKC) using Pennisetum purpureum as a basal
diet for nursing West African Dwarf (WAD) goats. Parameters assessed were dry matter intake,
average initial live weight, average live weight change of the does and suckled kids. Fifteen lactating
WAD goats and suckling kids were randomly allocated to five concentrate supplement groups of FC:
PKC ratio, namely, diet 1 (100:0), diet 2 (75:25), diet 3 (50:50), diet 4 (25:75), and diet 5 (0:100)
respectively in a completely randomized design (CRD). Each treatment had three replicates of one
nursing doe and a suckling kid. The replacement of FC supplemented with PKC had a significant (P <
0.05) effect on the silage DM intake of the nursing does but no observable significant (P>0.05) effect
was observed in their total DM intake. The levels of replacement of FC by PKC indicated a significant
(P<0.05) effect on the average feed intake, average live weight of nursing does and suckled kids. The
results concluded that 50% fraction replacement of of FC by PKC perfectly enhaced better
performance.
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Description of Problem

One of the major constraints to
increasing animal production in developing
countries is the unavailability and lack of all-
year-round conventional feed resources
coupled with competition for available
conventional feed resouces between human
and livestock [1]. To meet the high demand
for livestock products and fulfill the future
hope of adequate animal protein for the ever-
growing population, improvement in the
utilization ~ of  non-conventional  feed
resources is imperative. There is a need to
source locally available cheap, new and

lesser-known feed that can be added to the
feed industry [2]. [3] reported that in places
where increased pressure on available land
dictates the total confinement of small
ruminants, the animals depend solely on
what is been brought to them as feed. The
nutrient requirements for small ruminants
vary substantially over the years [4], and
there are doubts about the welfare of goats
fed only with forage. Milk is the sole source
of nutrients for the newborn mammal [5, 6]
hence, the survival and potential to reach
maturity is directly dependent upon the
success of the dam’s lactation as reported

176



Olawoye et al

[5]. The influence of the does diet on the
milk fatty acid (FA) profile consequently
influences the growth and development of
the offspring. As long as the kids are
suckling, their development is largely
dependent on the dam’s diet [7] and this
influence can linger for several months post-
weaning [8]. The inclusion of concentrates in
a forage-based ration mostly leads to higher
nutrient intake and higher weight gain [9].
The proper development of fetuses and the
newborn requires adequate transport of
nutrients across the placenta and mammary
glands, therefore a balanced diet during late
gestation is very crucial to fetal development
and survival [10]. Forage fortification with
concentrate is very important to pregnant
animals at trimester state as buttressed by
[11] who reported inadequate and poor
quality feed, especially during the dry season
as one of the major constraints to small-scale
goat production. The survival of small
ruminants’ offspring in the first hours
following kidding is influenced by many
factors including the dam’s nutrition during
pregnancy [12]. An inadequate nutrient
supply during late pregnancy may result in
weight loss in does and reproduction wastage
(including abortion and neonatal death due to
low birth weight). The problem of
inadequate  nutrient content may be
aggravated by the reduced intake capacity of
the pregnant animal in the last trimester [13],
resulting in problems like pregnancy toxemia
and inadequate milk supply in animals, as

well as low viability and poor pre-weaning
growth  of offspring. This  usually
necessitates the provision of supplementary
feeding to provide additional energy and
protein [14, 15]. The application of better
management practices such as improved
feeding level of natural and supplemented
feeds using the concentrate for dams during,
before and after parturition would go a long
way in improving the performance of the
dam and the growth of the kids. This study
was designed to evaluate the effect of
replacing formulated concentrate
supplements with palm kernel cake on the
intake, weight performance of lactating does
fed grass silage basal diet, and the weight
performance of their kids.

Materials and Methods

Site of the study and Experimental
supplement diets: The experiment was
carried out at the Ruminant Unit of Teaching
and Research Farm (TRF) of Landmark
University, Omu-Aran, Kwara State,
Nigeria. The Formulated concentrate (FC)
was prepared by mixing maize (33%), Soya
bean (15%), wheat offal (50%), bone meal
(1%), salt (0.5%), and vitamin premix
(0.5%) together. The proportion of the
formulated concentrates was then replaced
with palm kernel cake at 0, 25, 50, 75, and
100% levels to obtained five experimental
concentrate supplements that complement
the silage as shown in Table 1 of this
study.

Average daily feed intake of lactating WAD goat does fed Pennisetum

purpureum silage supplemented with palm kernel cake as a replacer of formulated

Table 1:
concentrate
Concentrate / Palm Kernel Cake
DM INTAKE (g/day) 100/0 75125
Silage 880.000 880.00°
Supplement 400.002 400.002
Total 1280.002  1280.002

50/50 25/75 0/100 SEM
880.00° 979.332 1000.002  4.594
380.002 260.00° 261.00° 2.341
1260.0020 1239.002 1261.00 2222

* Means in the same row but with different superscripts are statistical different (p > 0.05).
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Experimental animals and management:
Fifteen matured West African Dwarf does
weighing between 10 and 13 kg each was
sourced from TRF. The goats were randomly
partitioned into five groups and each group
was assigned a different experimental diet in
a completely randomized design (CRD)
layout. Prior to the trial, the lactating does
were treated against endo- and ectoparasites
with Ivermectin injectable solution at a
dosage of | ml/50kg body weight, allowed
free grazing, and supplied with freshwater as
well as salt lick within the fenced unit area
of 100 x 60 m% Two WAD bucks were
introduced to their midst for effective mating
of the does at the third day after they had
been synchronized for estrus intramuscularly
with lutalyse® injectable solution (1ml/doe).
Two weeks prior to the expected kidding
time, the pregnant does were housed
individually in the partitioned kidding pen of
3 animals per dietary treatment. The
measured quantity of silage in ad-libitum
was offered alongside 400 g of supplement
10 hours after morning cleaning. Fresh water
and mineralised salt lick were adequately
provided.

Data collection

All the does used in this study attained
end of term and kidded within six days. The
weight of the does and kids were taken 1
hour after kidding and weekly afterward
before daily feeding in the morning (10:00
hour). Weekly feed intake was computed
through the daily record of the intake.

Statistical analysis

Data obtained were subjected to
analysis of variance (ANOVA) and the
significant differences among the treatment
means were tested using Duncan Multiple
Range Test as contained in SAS (2011)
package

Results

The average daily dry matter intakes of
the experimental does during the feeding
trial are presented in Table 1. The silage
intake of the does increased as the quantity
of the PKC increased. The highest value
(1000g) of silage intake was observed from
animals that were offered Ts supplement
(P<0.05) and a low value (880g) was
obtained from animals offered T, to T;
concentrate supplements. The silage DM
intake values of the animals fed diets Ty, T,
and T3 were similar (Pp>0.05), likewise, the
values obtained from animals offered T4 and
T5. However, there was no significant
(Pp>0.05) difference in the total dry matter
intake. Table 2 shows the weekly feed intake
of does fed grass silage supplemented with
formulated concentrate and palm kernel
cake. The feed intake (DM) for all treatment
groups increased weekly through the
experimental period. The average feed
intake indicated no significant (P>0.05)
difference between mean values of T1 T2
and T3 but the values were significantly
(Pp>0.05) different from average values of
T4 and T5. The lowest average feed intake
(AFI) value (6.59kg) was obtained from the
group offered diet T5 and it was similar
(Pp>0.05) to the AFI value (6.74kg)
obtained from the does offered diet T4. At
the end of the study, weight loss was
observed in the does across the treatments
(Table 3). At the end of the trial period, the
average weights of the animals offered T*
and T°> were similar (Pp>0.05) while the
average live weight of animal fed T3 was
significantly (Pp<0.05) different among the
means. The weekly live weights of kids were
shown in Table 4. The weight of the kids
increased weekly as the trial progressed. The
live weight of kids on the day of parturition
among the groups were similar (Pp>0.00).
The weekly average live weight of kids from
does offered experimental diets T1 and T2
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were similar (p>0.05) while the average live
weight of kids from does offered diet T3 was
significantly (Pp<0.00) different. The kids of
the does offered diet T3 displayed a high
average live weight of 3.82 kg while a

low average live weight of 3.12 kg was
recorded from the kids resulting from does
that offered diet T°. However, all kids from
the does offered the experimental diets
showed increased live weight.

Table 4: Weekly weight (kg) of suckling kids of Lactating goat does fed Pennisetum
purpureum silage supplemented with Palm kernel cake as a replacer of formulated

concentrate

Weekly weight of suckling kids

Conc./ 1 2 3 4 5 6 7 8
PKC

1000 061 1.27
7525 060 1.20°
505 060 1.40°
275 060 1.10°
0100 061 080

1.872 2170 2600 287 320
2007 247% 290 310% 340
193 2.30% 340°F 340° 340
203 250° 280 310° 3.36
1200 1.90° 2400 2.70P 3.00

9 0 M 12 13 14 15 16 AM

350 3900 3.8 4.40r 4600 4700 4.92¢ 5000 507> 341
363 377 380
4000 440 460° 4707 490
347 370 39P 417 4400 450 4706 ATP 4.82° 3.3
320 360° 380 4100 420 4400 450° 467 470° 312

370° 427 4700 510P 5507 577 350
5.20° 540" 5600 5907 382

SEME 0.020 0.060 0.080 0.070 0.080 0.080 0.070 0.100 0.120 0.110 0.100 0.070 0.081 0.075 0.066 0.077 0.080

*a,b,c: Means in columns with different superscripts are significantly different (P<0.05), AWt —

Average weight

Discussion

The observed increase DM intake of
silage together with a low supplement intake
as the PKC replaced formulated concentrate
could be due to specific feeding behavior of
the does as reported by [16] that goats often
have a marked preference for some feeds
over others according to their palatability.
The reduced weight balance of the does
observed at the end of the study could be
attributed to loss of nutrients in suckling
during lactation. This was in line with the to
report of [17] and [18] that breastfeeding
was associated with weight loss. The
consumption of more of the silage as the
PKC level in the supplement mix increased
could also mean an increase in the intakes of
dietary crude fibre fractions and decreased
intake of direct protein and energy.
Therefore, reduction in intakes of
concentrate supplements that contained more
PKC compared to supplements with lesser
PKC could be attributed to the fact that goats
did not have the opportunity for feed
preference. Also, the increasing CF content

of the concentrate supplement with an
increasing proportion of PKC in the
concentrate diets may responsible for the
reduced intake, and the observed variation in
the weights of the animal across the
treatment groups. According to [19] and [20]
that feeding of high fibre diets often results
in slower growth rates in animals. A further
report by [21] opined that increasing levels
of dietary fibre decreased fat lay down in
animal carcass and non-carcass portions in
goats. More so, a report by [22] indicated
that in lactating dairy ruminants, dry matter
intake is limited by physiological regulation
during high concentrate feeding and by
physical factors during high forage feeding.
The report of [23] indicated that in other
ruminant species, increase in dietary fibre
content reduces dry matter intake in goats.
The physical influence of the gut fill
capacity of the rumen, with the reports of the
afore-mentioned researchers tend to give
credence to the reduced DM intake of the
animals studied as PKC replaced the FC.
This makes it a factor that gave rise to the
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varying weights of the animals fed grass-
silage and PKC contained supplements. This
could further be butressed by the report of
[24] that feeding of high-fibre diets usually
slow the growth rate compared to the feeding
of high concentrate diets.

The kids’ average birth weight recorded in
this study was similar to that described by
[25] for kids of the same breed and the
increased live weight of the kids studied was
in agreement with the report of [26] and [27]
who reported increased growth rate with
natural suckling. The observed variation in
live weight of the kids at the end of the trial
can be attributed to different supplement
diets offered the lactating does which
according to [28] that the intake of doe can
influence the development of the offspring as
long as offspring is suckling.

Conclusion and Applications

1. The response of kid live weight and
the does fed in this study revealed the
adequacy of replacement of FC by
PKC. However, the best result was
obtained in goat offered a
supplemental diet of 50%
replacement of FC with PKC.

2. PKC at 50% replacement of FC could
be wused as a supplementary
concentrate to improve weight gain or
reduce the cost of maintaining the
goat during production.
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