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Abstract

This research sought to develop a mathematical model to predict the growth and feed intake of Boer
goat kids destined for slaughter. Data were collected from castrated kids that were housed in individual pens
and fed diets that varied in energy content (11.3, 12.0, and 12.7 MJ metabolizable energy (ME)/kg feed).
Growth and feed intake were monitored weekly for 20 weeks, from the time that the kids weighed 22.2 + 3.5
kg until they were slaughtered at 48.3 + 0.8 kg. The linear equation (bodyweight = 0.202 age — 5.241 (R2 =
0.84)) was found to predict the growth of kids between 126 and 266 days old. Correlations between
expressions of intake and bodyweight were evaluated, cumulative feed intake and bodyweight being most
highly correlated (r = 0.93). Linear models were developed to predict cumulative feed intake from bodyweight
for goats fed each diet. Regression coefficients were compared between diets, with the slope of the equation
for goats on the low energy diet (6.74 + 0.25) being greater than that of the medium (5.80 + 0.23) and high
energy diets (5.82 + 0.23). This indicates that goats on the medium and high energy diets gained weight
more efficiently than those on the low energy diet. The results from this study can be used by goat producers
to predict the growth and intake of goats and determine the ideal feedlot finishing period for optimal
productivity.
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Introduction

Small stock production is of great importance for the production of wool, leather, red meat and dairy
products for human use (Sayed, 2011). Small stock production in Africa has increased tremendously since
1993. In 2016 South Africa had an estimated 20.4 million head of sheep and 1.88 million goats (DAFF,
2017). Sheep and goat production in South Africa varies from free range to extensive and intensive
production systems on commercial farms, with a large sector consisting of communally herded livestock. The
versatility of the small stock industry is made possible with a wide selection of breeds that are suited to
specific environmental and production conditions (Visser et al., 2004; Schoeman et al., 2010).

Increases in South African mutton and lamb meat and chevon (meat from goats with fewer than two
permanent incisors) prices (DAFF, 2017) have resulted in farmers finishing lambs and kids in feedlot
systems to achieve a desirable slaughter weight at an earlier age with an optimal degree of fatness. Typically
in a feedlot, animals are grouped according to gender and bodyweight, and are slaughtered when they reach
a predetermined weight, regardless of breed or level of physiological maturity. Depending on the consumer
market, Boer goat kids (with fewer than two permanent incisors) are marketed for slaughter at bodyweights
that vary from 30 to 50 kg. Thus, with no fixed market weight and ever-changing economic circumstances,
crucial planning is required to ensure the profitability of slaughter kid operations. To ensure efficient optimal
levels of production, an understanding is needed of the growth trends and feed consumption of slaughter
kids.
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A mathematical model is an equation or set of equations that can be used to represent trends of a
biological system (Thornley & France, 2007). Growth models can be helpful in establishing efficient feeding
strategies and optimal slaughter age (Malhado et al., 2009). Such models can be established by fitting
regressions to growth and intake curves, which allow the user to simulate trends and estimate the effects of
treatments on the rate of growth (Bathaei & Leroy, 1996; Malhado et al., 2009). The growth rate and level of
feed intake do not remain static throughout an animal’s lifetime, but vary with its stage of maturity. The
growth of an animal from birth to maturity generally follows a sigmoidal growth curve when bodyweight is
plotted against time (Owens et al., 1993). Various non-linear growth functions have been used throughout
the literature to model the sigmoidal growth pattern of small stock breeds, including the Brody, Richards, Von
Bertalanffy, Gompertz, and logistic functions (Da Silva et al., 2012). The application of these models varies in
accuracy according to the breed and environmental conditions to which the animals are exposed (Da Silva et
al., 2012). It is known that a nonlinear growth curve can be broken up into several linear sections of
gradients and growth rates. Thus, when observing specific phases of growth within an animal’s lifetime, the
growth may appear to follow a linear trend. The partial derivative of a nonlinear growth curve gives an
indication of the change in growth rate and the points of inflection (Goshu & Koya, 2013). NRC (2017)
provides nutrient requirement tables for Boer goat kids, which were probably developed on Boer goat
crosses. The improved South African Boer goat is known to have a larger body than other goat breeds and
Boer goat breeds on other continents (Malan, 2000). Thus it is expected that trends in intake may differ from
those reported.

The growth curve of the South African Boer goat has yet to be plotted, so that growth trends can be
predicted accurately throughout its lifetime. In particular, the focus is on growth during fattening after
weaning until a desirable slaughter weight is attained. It is also necessary to provide updated models that
can be used to predict the feed intake of Boer goat kids that are finished on concentrate diets. The aim of
this study was thus to develop growth and intake models of South African Boer goat slaughter kids under
feedlot conditions from weaning (about 126 days) to about 266 days old. Various applicable functions may
be fitted to the curves and their accuracy in predicting growth trends under specific conditions could then be
evaluated and could be used to predict growth trends and an optimal slaughter age for slaughter goats and
to establish efficient strategies to predict the feed intake at specific bodyweight.

Materials and Methods

Ethical clearance for the study was obtained from Western Cape Department of Agriculture
Departmental Ethical Committee for Research on Animals (DECRA R12/49).

The data originated from the trial that was described by Brand et al. 2017. Weight and feed intake data
of Boer goats in the final slaughter group were plotted to develop models to predict growth rate and feed
intake. Data were collected from 26 castrated Boer goats that were monitored under feedlot conditions from
weaning at about 18 weeks old (weighing 22.2 kg + 3.5), for a 20-week experimental period. At weaning, the
castrated kids were housed in individual pens on Elsenburg Research Farm, where they were reared for the
duration of the trial. On entry to the feedlot, the kids were stratified by bodyweight and within strata were
randomly allocated to one of three finishing diets, which varied in metabolizable energy content (Table 1),
namely a low (11.3 MJ ME/kg feed), medium (12.0 MJ ME/kg feed) and a high energy diet (12.7 MJ ME/kg
feed). The low energy group contained eight kids weighing 21.9 kg + 3.3 at the start of the trial, with nine kids
receiving the medium (20.3 kg + 2.3) and nine the high energy (23.7 kg + 2.8) diets. Following a 10-day
feedlot adaptation period, the goats were supplied with their assigned diet throughout the study on an ad
libitum basis.

Feed intake and growth of the goat kids were monitored weekly and daily dry matter intake (DMI) was
calculated for each animal through to approximately 266 days old (48.3 kg + 0.8). This extended rearing
period was used to monitor the growth of the kids within the full range of bodyweights at which kids are
usually marketed. Cumulative DMI was also determined for each animal over the 20-week trial. At the end of
the feeding period, the goats were slaughtered at a registered abattoir. Because the weight changes of the
goats were not monitored before they were introduced to the feedlot conditions, inferences from the models
encompass growth only over the 20-week period, and do not extend to pre-weaning growth or growth and
intake at weights greater than those observed during this period.
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Table 1 Formulation of experimental diets fed to the Boer goat kids from 126 to 266 days old

Ingredients Diets (% as fed)
Low energy Medium energy High energy
Maize 44.30 54.90 65.50
Lucerne hay 39.00 24.90 10.80
Cottonseed oilcake meal 8.00 11.44 14.89
Molasses powder 2.50 2.50 2.50
Salt (NaCl) 1.00 1.00 1.00
Bicarbonate of soda 2.00 2.00 2.00
Ammonium sulphate 1.00 1.00 1.00
Slaked lime 0.90 1.10 1.30
Urea 0.50 0.50 0.50
Mono calcium phosphate 0.34 0.18 0.02
Vitamin and mineral premix 0.25 0.25 0.25
Sulphur 0.20 0.20 0.20
Commercial growth promoters and coccidiostat premix 0.02 0.02 0.02
Nutrient composition of diets (as fed) Low energy Medium energy High energy
Dry matter (%) 89.41 89.85 89.64
Metabolizable energy (MJ/kg) 11.70 12.00 12.70
Crude protein (%) 14.30 14.28 14.98
Crude fibre (%) 12.66 10.41 6.33
Neutral detergent fibre (%) 29.24 28.29 22.85
Acid detergent fibre (%) 15.84 12.78 8.57
Ash (%) 10.12 8.63 7.57
Fat (%) 1.16 1.37 1.31
Calcium (%) 1.25 1.08 1.00
Phosphorous (%) 0.45 0.41 0.40

* Calculated metabolizable energy values

The dataset was analysed statistically using SAS enterprise guide (SAS Institute Inc., Cary North
Carolina, USA). Normal probability plots and Shapiro-Wilk tests were used to test for non-normality of the
residuals for growth and feed intake. Outliers were identified and the individuals with corresponding residuals
larger than three standard deviations were removed from the dataset. Linear functions were fitted to the data
to describe the growth of the individual goats while they were in the feedlot, using PROC REG. Bodyweight
and metabolic weight (BW°'75) of the goats were used as dependent variables to model growth as a function
of time. Metabolic bodyweight was considered in order to give an indication of the increase in weight of
growing body tissues. Linear functions were used to describe the growth of the goats during this finishing
phase- The regression parameters for the model functions were compared using one-way analysis of
variance (ANOVA), with dietary energy treatment as the independent variable.

Pearson correlations between feed intake and BW were determined. Linear models were then used to
predict DMI from the BW and the BW®" of the goats. To develop more accurate models of feed intake, the
natural logarithm of DMI and metabolizable energy intake were also modelled against the growth of the
goats. The possibilities of modelling the weekly cumulative DMI and its natural logarithm as functions of BW
were also investigated. To account for differences in growth rate, energy and crude protein contents of the
diet, a stepwise modelling was performed by including animal and feed factors in a model to predict
cumulative feed intake that accounted for most of the variation of the data.

An alternative method to simple regression analysis in describing the change in DMI with BW was
investigated by looking at the production characteristics of the goats within specified BW (BW) intervals. The
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bodyweights of the goats throughout the production period were grouped in 5.0 kg increments from the
starting weights of 20 - 25 kg to 50+ kg at the end of the trial to give seven distinct weight groups. A two-way
ANOVA was performed to test for the effects of dietary energy content with which the goats were supplied
and weight group, and the interactions between the effects for the feedlot production characteristics. The
results are reported as least square means with accompanying standard errors to account for the differences
between the groups.

Results and Discussion

The overall production characteristics of the slaughter kids from Brand et al. (2017) have been
recapitulated in Table 2. Effects of the dietary energy levels on end weight, ADG, DMI and feed conversion
ratio (FCR) over the 20-week period were not detected. In summary, over the 20-week feeding period, goats
grew to an average end weight of 48.3 + 1.33 kg at a rate of 202.1 + 14.99 g/day with a DMI of 1226.1+
47.51 g feed/day, giving an FCR of 6.45 + 0.30.

Table 2 Production characteristics (+ SE) of Boer goat slaughter kids fed three diets differing in energy
content from 126 days (22.2 kg £ 3.5) to 266 days old

Dietary energy level End weight, kg ADG, g/day DMI, g/day FCR
Low (11.3 MJ ME/kg feed) 47.1+1.38 192.2 + 15.58 1279.1 £ 49.33 6.93+0.31
Medium (12.0 MJ ME/kg feed) 49.6 + 1.30 216.8 £ 14.69 1253.4 + 46.51 5.90+0.15
High (12.7 MJ ME/kg feed) 48.2 +1.30 197.2 £ 14.69 1145.9+ 46.51 6.51+0.43
P-value 0.49 0.62 0.05 0.13

Dietary energy levels as calculated metabolizable energy levels from Brand et al. (2017)
Differences between treatments are considered significant when P <0.05

However, this study is not aimed at the overall production characteristics, but at changes in weight and
feed intake of Boer goat kids being fed for slaughter in order to develop prediction models that can be
integrated in decision support systems. The BW of the goats was plotted against their approximate age in
the feedlot (days), displaying a linear increase in BW. Owing to the linear nature of the data, fitting the data
with a non-linear regression was deemed inappropriate, so linear regressions were fitted in the form:

BW =W, +Dt+¢

where BW denotes the BW or metabolic bodyweight (BW°'75) of the goats at time t (days). The parameters
Wy and D denote the interceft, when age = 0, and the slope of the line, respectively. The linear regression
equations for BW and BW" with age of the goats are given for each of the dietary energy levels (Table 3).
Neither of the parameter estimates differed between the dietary energy levels (P >0.05) for the regressions
on BW or BW®". Metabolic bodyweight was also modelled over time, as it gives an indication of the amount
of growing tissue in the body, which can be related to the requirements of the animal (Aguerre et al., 2013).
High coefficients of determination (R® >0.80) were observed for each of the models, indicating that a linear
model is suitable. Thus, the BWs of the goat kids from all the diets were pooled to give an overall model of
BW = 0.202t - 5.241 (R* = 0.84) (Figure 1).
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Table 3 Parameter estimates (+ SE) for the growth models applied to goats under various treatments using
the linear function (BW = W, + Dt where t represents age of the goats) during a 20-week experimental period
(126 to 266 days old)

Dependent variable Dietary treatment Wo D R*

BW Low (11.3 MJ ME/kg feed) -3.224+218  0.191+0.01 0.83
Medium (12.0 MJ ME/kg feed) -8.365+2.05  0.215+0.01 0.86
High (12.7 MJ ME/kg feed) -3.910£2.05  0.200 +0.01 0.85
P-value 0.19 0.29

BW% " Low (11.3 MJ ME/kg feed) 2.402+0.72  0.059 +0.00 0.83
Medium (12.0 MJ ME/kg feed) 0.732+0.68  0.067 +0.00 0.86
High (12.7 MJ ME/kg feed) 2.315+0.68  0.062 +0.00 0.85
P-value 0.18 0.25

Wo: intercept of the linear function, D: slope of the line or equivalently growth rate of the goats, R*: coefficient of
determination, BW: body weight

60

Body weight (kg)

100 120 140 160 180 200 220 240 260 280
Age (Days)

Figure 1 Bodyweight of goat kids in a feedlot plotted against age (days) with a linear function (BW = 0.202t -
5.241) fitted to the data (R*= 0.84)

The growth of an animal from birth to maturity generally follows a sigmodal pattern, with an initial brief
lag phase, followed by a phase of rapid growth and ending with the plateau phase when maturity is reached
(Owens et al., 1993). Unfortunately, linear models do not present as much biological interpretation as non-
linear models, other than the growth rate of an animal (Lewis & Brotherstone, 2002). However, because of
the restricted period over which growth was measured in this study, the linear model described the data
adequately. It was unclear whether the goat kids had passed the inflection point of the sigmoidal growth
curve. There was no clear change in growth rate (202 g/day), which would have made a nonlinear model
more suitable than the linear model that was used. The linear model could thus be used as an indication of
the growth that kids showed from weaning (18 weeks old) over a 20-week period under feedlot conditions
(about 216 days old). Portolano and Todaro (1997) found that linear models were more appropriate for
describing the growth of finishing lambs between weaning and slaughter. Feedlot animals are typically
slaughtered before they have sufficiently passed the point of inflection of the growth curve and so a reduction
in the absolute growth rate as animals near mature BWs may not be detected. As an animal nears maturity
and deposits increasing levels of fat tissue around the body, its maintenance requirements increase,
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resulting in lower feeding efficiency (Lawrence et al., 2012). An understanding of the relationship of growth
stage, body size and shape and the factors that influence them is required to give an accurate description of
growth (Kamalzadeh et al., 1998). Care should thus be taken when extrapolating the curve further than the
specified period, as this may result in over- or under-estimation of BW. It is recommended that further studies
should be performed to determine the full growth curve of Boer goat kids from birth until maturity.

To develop a production model, it is beneficial to incorporate other production factors such as feed
intake and feeding efficiency to improve its accuracy and usefulness (Redden et al., 2013). The level of feed
intake is an important factor that influences the growth and production of finishing animals. Thus the growth
potential of an animal is dictated by the amount of feed it consumes. Conversely, feed intake is influenced by
the size and weight of the animal (Schulze et al., 2013). After the growth of the slaughter kids under feedlot
conditions has been predicted, it is important to establish how feed intake varies as the goats grow. To do
this, the first step is to determine a relationship between feed intake and BW. Correlation coefficients were
estimated to indicate the strength of the association between BW and functions of feed intake of growing
goat kids to select the most appropriate function to model. Correlations of BW with DMI, the natural logarithm
of DMI, the calculated metabolizable energy intake (MEI), intake expressed as a percentage of BW, the
cumulative feed intake, and the natural logarithm of cumulative feed intake were 0.53, 0.51, 0.55, -0.34,
0.93, and 0.87, respectively. All of these correlations were significant (P <0.01). Moderate correlations with
BW were observed for feed intake and MEI, with the largest correlation being observed between cumulative
feed intake and BW (r = 0.93). The moderate correlations might be because of the limited variation in the
dataset, with physical feed factors not being accounted for in this instance (Pulina et al., 2013). As a result,
further regression analysis was performed to predict cumulative feed intake using BW as a predictor. The
moderate correlations observed with DMI are partly as a result of the reduced variation within the limited
rearing period.

Linear regressions were developed for the change of cumulative intake for each of the dietary energy
levels (Table 4). High R’ coefficients of determination were observed for each of the models (>0.80) with no
differences being observed between the diets for the intercept (a) parameter (P >0.05). The b parameter,
which represents the slope differed between the diets. Goats on the low energy diet had a higher (P <0.05) b
value for BW (6.74) than goats on the medium and high diets, which did not differ from each other (5.80 and
5.82, respectively). The same trend was seen for BW" "> with the b value of the low diet (21.60) being higher
(P <0.05) than that of the medium and high diets, which did not differ (18.63 and 18.95, respectively). From
this, the cumulative feed intake can be calculated at a particular BW for each of the diets. However, use of
this model may provide difficulties when feeds with other nutrient compositions are fed to goats.

Table 4 Parameter estimates (+ SE) for models predicting cumulative intake (kg) as linear functions of
bodyweight and metabolic bodyweight applied to the goats under various treatments

Independent variable Dietary treatment intercept slope R’

BW Low (11.3 MJ ME/kg feed) -153.03 + 10.75 6.74% £ 0.25 0.88
Medium (12.0 MJ ME/Kkg feed) -123.86 + 10.13 5.80° +0.23 0.90
High (12.7 MJ ME/kg feed) -140.89 + 10.13 5.82° +0.23 0.92
P-value 0.16 0.02

BW® ™ Low (11.3 MJ ME/kg feed) -226.97 + 14.92 21.60% + 0.86 0.88
Medium (12.0 MJ ME/kg feed) -187.60 + 14.07 18.63" +0.81 0.89
High (12.7 MJ ME/kg feed) -208.90 + 14.07 18.95° +0.81 0.91
P-value 0.18 0.04

2P Regression coefficient with the same superscript do not differ at P =0.05, BW: body weight

Tolkamp et al. (2006) stated that to predict feed intake in ruminants, animal and feed factors should be
included, provided that physical environmental extremes are avoided. Pulina et al. (2013) also improved their
model for voluntary feed intake by including animal production nutritional factors of the feed. Therefore a
stepwise model building exercise was performed to include average daily gain (ADG), dietary metabolizable
energy (ME) content, and crude protein (CP) content along with BW to present a better model for cumulative
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feed intake, taking growth rate and nutritional composition into account. The following equation thus predicts
cumulative intake (kg) of Boer goat kids between 126 and 266 days old:

Cumulative feed intake = 242.499 — 6.551 (ME) + 5.428 (BW) — 19.822 (CP) — 21.087 (ADG)

where ME denotes the metabolizable energy content of the diet in MJ ME/kg and CP denotes the crude
protein content (%). The expected ADG of a goat at a specific BW could be used in this model. The R?
coefficient of determination when comparing the observed values versus the expected values for this model
was found to be high (R? =0.91), indicating that it accounts for most of the variation observed in predicting
cumulative feed intake, from the variables included and so presenting an improvement on the models in
Table 4. The model was tested using data of a random goat from the study fed the medium energy diet with
ADG of 0.239 kg/day. Observed values and expected values could be compared graphically indicating a
linear relationship with a R? value of 0.97. This confirms that the model fitted the data well and so was useful
for determining the cumulative intake from the BW of slaughter goats.

While a model has been obtained with improved fit for predicting cumulative intake, producers are
concerned about determining the daily intake of slaughter goats. Given that correlation between daily feed
intake and BW was only moderate (r = 0.51), even incorporating animal production and nutritional factors
into the model, it would still prove difficult to explain most of the variation in intake measurements. Therefore
it was decided to explore the possibility of investigating the change in feed intake between the weight
groupings into which kids fall as they increase in weight. To do this, seven weight groups were created with
increments of 5 kg and the production characteristics of goats in these weight classes were analysed (Table
5). Interactions between dietary energy treatment and weight group were tested for each production trait,
with no significant interactions being observed (P >0.05). The main effects of dietary energy treatment and
weight group can thus be discussed separately.

In this instance dietary energy level was found to influence feed intake and percentage intake (P
<0.05). Goats on the high energy diet consumed less feed (1165.7 g/day) than goats on the low and medium
diets (~1304.5 g/day), resulting in a lower percentage intake of 3.4% for goats on the high energy diet
compared with 4.0% for goats on the low and medium diets. Further, average BW, ADG and FCR were not
affected by dietary energy content. This trend in dietary energy content was confirmed by other Boer goat
slaughter groups (Brand et al., 2017), which showed that goats were able to adjust their level of intake in
response to the energy density of the diet. Similarly, Lu and Potchoiba (1990) observed that goats lowered
their level of intake when consuming feed with a higher energy density. The lack of differences in ADG and
FCR confirmed that the goats adjust their intake to maintain the same level of production. This suggests a
chemostatic mechanism that assists in regulating the intake of the animal, which is particularly evident when
higher energy diets are fed to the goats (Forbes, 2000)

Dry matter intake was lowest in goats weighing 20 - 25 kg (1031.0 g/day), which increased to 1239.5
g/day when goats weighed 31 - 35 kg and to 1457.4 g/day at 46 - 50 kg, with the highest intake being
observed when goats weighed more than 50 kg (1691.5 g/day) (P <0.05). When expressed as a percentage
of BW, feed intake tended to decrease with the heavier weight groups (P <0.05) (Table 5). At between 20
and 25 kg, slaughter kids consumed 4.7% of their BW, which decreased as they grew to 26 - 30 kg (4.3%)
and 31 - 35 kg (3.8%), with no further change in percentage intake in the heavier weight groups (3.3%). With
regard to ADG, the lowest growth rates were attained by goats in the 20 - 25 kg (127.5 g/day) weight group,
which was significantly lower than that of the goats in weight groups 26 - 30 kg (288.3 g/day), 46 - 50 kg
(272.0 g/day) and 50+ kg (301.5 g/day). The ADG of goats in the remaining weight groups did not differ from
any of the weight groups in this study (P >0.05). While FCR between the weight groups displayed a wide
range (3.40 - 9.13), no significant differences were observed between the weight groups. As expected, BW
differed between weight groups, increasing with the heavier groups (P <0.05), thus presenting a distinct
average weight for the goats in each weight class.

These results indicate the amount of feed that Boer goat kids in a given weight range and destined for
slaughter consumes daily. Given the weight of the goat, the intake as a percentage of BW can be derived
and used to calculate daily intake. The values in Table 5 provide baseline estimates to predict feed intake
within the given BW intervals. The daily feed intake values obtained in this study for these weight groups
closely resemble estimates determined by nutrient requirement tables of the NRC (2017). But these tables
seem to underestimate the intake of kids at weights under 30 kg, so the values in Table 5 do provide a better
indication of feed intake for kids on the high energy feedlot diets. Also, South African Boer goats have a
larger body conformation than Boer goats and crosses on other continents. It was thus expected that South
African Boer goats would consume more feed to meet the higher maintenance requirements.
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Table 5 Production characteristics (x SE) of Boer goat slaughter kids reared on different energy levels at

different phases of growth between 20 kg and 50 kg bodyweight

499

Intake relative Feed Average

Dry matter intake to bodyweight  Average daily gain  conversion bodyweight
Dietary treatment (g/day) (%) (g/day) ratio (ka)
Low 1303.6" + 36.83 4.0°+0.12 230.8 + 21.53 6.65+1.40  357+1.30
Medium 1305.4° + 33.74 4.0°+0.11 260.1+ 19.73 6.56+1.19  36.4+1.19
High 1165.7% + 34.68 3.4%+0.12 211.1 +20.28 569+155  36.8+1.22
P-value 0.01 <0.001 0.22 0.80 0.83
Weight group
20-25 kg 1031.0% + 41.76 4.7°+0.16 127.6% + 30.99 3.40+1.77 23.0°+0.18
26-30 kg 1099.0% + 37.53 4.3 +0.14 288.3" + 27.85 553+155 27.8°+0.16
31-35 kg 1185.6* + 37.53 3.8%+0.14 226.0°+27.85  513+155 32.8°+0.16
36-40 kg 1239.5™ + 37.53 3.4%+0.14 2300 +27.85  6.34+155 37.8°+0.16
41-45 kg 1350.6% + 37.53 3.3°+0.14 2250 +27.85  9.13+155  42.6°+0.16
46-50 kg 1457.4% + 42.79 3.2%°+0.16 272.0°+31.75 7.95+1.77  47.3'+0.19
50+ kg 1691.5° + 57.70 3.4%+0.22 301.5° +42.81 6.31+2.38  51.99+0.27
P-value <0.001 <0.001 0.01 0.27 <0.001

abederd Means with the same superscript do not differ at P =0.05; ME: metabolizable energy
Low: 11.3 MJ ME/kg feed, medium: 12.0 MJ ME/kg feed, high: 12.7 MJ ME/kg feed

To develop more complete models for predicting growth and intake of Boer goats, it would be
advisable to monitor the growth of the goats beyond the 20-week rearing period used in this study. Ideally, it
would have been better to work with the full growth curve of the goats to indicate the inflection point and
maturity. This would entail collecting BW data regularly from Boer goats from birth until they attain mature
BWs, which are assumed to be 70 - 80 kg for does and 100 - 120 kg for bucks (Malan, 2000). From this, a
better understanding of the growth dynamics of Boer goats could be obtained and better predictions could be
made about the rearing period and slaughter age. This may present a clearer representation of feed intake
dynamics as the goats near maturity. However, the results of this study present a useful baseline for
producers to run simulations and predict production levels. Again, these predictions are limited by the ranges
presented in this study period. With better understanding of growth and feed intake dynamics, these models
could be improved.

Conclusion

Models were developed for use in a decision support system for rearing Boer goat castrates from
weaning (about 20 kg) until a BW of about 50 kg. Growth can be predicted within this interval using a linear
model. When the starting and end weights have been established, along with the expected growth rate, it is
possible to predict the feed intake of the slaughter kids as daily feed intake or cumulative feed intake over
the rearing period. Thus, producers to run simulations to predict the performance and optimal slaughter
weight of Boer goat kids under similar feedlot conditions. These predictions could aid producers to adapt
their management and rearing times to optimize the profitability of a slaughter kid feedlot operation. Although
this study encompasses the rearing period during which goat kids are generally marketed, it would be
preferable to develop models that included the growth of the goats from birth to maturity.
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