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Abstract

The objective of this study was to evaluate the effect of three feeding pro-
grams with progressive milk restriction on the productive and economic
performance of goat kids during the pre-weaning period (0 to 49 days of
age), with milk restriction applied from day 29 onward. A total of 36 goat
kids (18 males and 18 females) were assigned to a completely randomi-
zed design with three treatments (n = 12): T1 (1.0 L animal! day! from
day 29 to 49 of age), T2 (0.8 L animal! day™! from day 29 to 42 and 0.6 L
animal! day™' from day 43 to 49), and T3 (0.6 L animal™' day from day
29 to 42 and 0.5 L animal™' day™' from day 43 to 49). All animals received
starter concentrate and alfalfa hay ad libitum. Live weight, weight gain,
feed intake, feed conversion ratio, carcass yield, and feeding cost were
recorded. Data were analyzed using analysis of variance, and means
were compared using Duncan’s multiple range test (p < 0.05). At 28 days
of age, prior to the application of the experimental treatments, the goat
kids exhibited similar body weights (p > 0.05). At 42 and 49 days of age,
significant differences in live weight were observed, with T1 showing
higher values than T3, while T2 presented intermediate values. Likewise,
T1 showed greater weight gain at weaning than T2 and T3. Total milk
consumption was 45.2, 39.6, and 36.1 L for T1, T2, and T3, respectively,
resulting in a progressive reduction in feeding cost per kid. Although
no statistically significant differences were observed in feed conversion
ratio or carcass yield (p > 0.05), numerical differences were detected
among treatments. It was concluded that a moderate progressive restric-
tion of milk supply can reduce feeding costs without severely affecting
the productive performance of goat kids during the pre-weaning period.

Keywords: feeding management, growth, weaning.

Resumen

El objetivo del estudio fue evaluar el efecto de tres programas de alimen-
tacion con restriccion progresiva de leche sobre el desempefio productivo
y econdmico de cabritos durante el periodo de pre-destete (0 a 49 dias),
con restriccion aplicada desde el dia 29. Se utilizaron 36 cabritos (18 ma-
chos y 18 hembras), distribuidos en un disefio completamente al azar con
tres tratamientos (n = 12): T1 (1,0 L animal! dia! a partir del dia 29 al 49
de edad), T2 (0,8 L animal™ dia™ a partir del dia 29 al 42 y 0,6 L animal’!
dia' desde el dia 43 al 49 de edad) y T3 (0,6 L animal' dia! desde el dia
29 al42 y 0,5 L animal dia™ a partir del dia 43 al 49 de edad). Todos los
animales recibieron alimento balanceado de inicio y heno de alfalfa ad
libitum. Se registraron el peso vivo, la ganancia de peso, el consumo de
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alimento, la conversion alimenticia, el rendimiento de la carcasa y el costo de alimentacion. A los datos se les aplico el
analisis de varianza y la comparacion de medias mediante la prueba de Duncan (p < 0,05). A los 28 dias de edad, antes
de la aplicacion de los tratamientos experimentales, los cabritos presentaron pesos similares (p > 0.05). A los 42 y 49
dias se registraron diferencias significativas en el peso vivo, siendo T1 superior a T3, mientras que T2 present6 valores
intermedios. Asimismo, T1 presenté mayor ganancia de peso al destete respecto a T2 y T3. El consumo total de leche fue
de 45,2; 39,6 y 36,1 L para T1, T2 y T3, respectivamente, lo que se evidencia en una disminucion progresiva del costo de
alimentacion por cabrito. Aunque no se observaron diferencias estadisticamente significativas en la conversion alimen-
ticia ni en el rendimiento de la carcasa (p > 0,05), se registraron diferencias numéricas entre tratamientos. Se concluye
que una restriccion progresiva moderada del suministro de leche permite reducir los costos de alimentacion sin afectar

severamente el desempefio productivo de los cabritos durante el periodo pre-destete.

Palabras clave: crecimiento, destete, manejo alimenticio.

1. Introduction

The search for alternative livestock production sys-
tems that simultaneously contribute to food security
and increase household income constitutes a priority
in developing countries, where a deficit in the avai-
lability of animal protein persists (Aréchiga et al.,
2008). Therefore, animal production faces the cha-
llenge of improving its efficiency in scenarios charac-
terized by limited access to resources, greater envi-
ronmental pressure, and a growing demand for foods
of animal origin (Aguilera, 1989).

Globally, goats are a strategic species in livestock
production systems, as more than 95% of their po-
pulation is concentrated in low- and middle-income
countries, where they constitute an important sour-
ce of meat, milk, and dairy products (Salgado et al.,
2023). In Peru, goat farming is of socioeconomic im-
portance, with an estimated population of approxima-
tely 1,950,000 animals and a predominant distribution
in the Andean region (Ministerio de Desarrollo Agra-
rio y Riego, 2026; Vargas Jimenes, 2017). Likewise,
goat milk constitutes a high-value raw material for
the production of dairy products, thereby contributing
to improving the profitability of production systems
(Salgado et al., 2023).

Despite its importance, goat production in several
developing countries continues to face limitations as-
sociated with low levels of technology adoption, ina-
dequate management, and the persistence of traditio-
nal practices that restrict productive efficiency (Sarria
et al., 2015; Terrones et al., 2020). However, goats
present comparative advantages over other lives-
tock species, such as their ability to adapt to different
ecosystems, their selective grazing behavior, and their
efficiency in utilizing low-quality forage resources
(Delgado et al., 2017). Furthermore, the possibility
of incorporating agricultural by-products and agro-in-
dustrial residues into animal feed constitutes a viable
alternative for reducing costs and improving the sus-
tainability of livestock production systems (Aguilera,

1989; Ludeiia Gutiérrez et al., 2021).

In this context, optimizing the use of feed resour-
ces, particularly milk, becomes especially relevant,
since this resource plays a dual role: it constitutes
the primary feed for goat kids during the early stages
of life and, at the same time, represents a product of
commercial value within the production system.

Regarding feeding management during the
pre-weaning period, several studies have demonstra-
ted that the level of milk supply directly influences the
growth, feed efficiency, and digestive development
of goat kids. A high milk supply promotes greater
growth rates and improved animal welfare; however,
it may reduce solid feed intake and delay the func-
tional development of the rumen (Terré et al., 2007;
Weary et al., 2008; Vickery et al., 2023). On the other
hand, restricting milk intake may stimulate solid feed
consumption and accelerate the maturation of the di-
gestive system; however, if applied inappropriately, it
may compromise the productive performance of the
animals.

Early weaning and progressive milk restriction
programs have been proposed as strategies aimed at
improving the economic efficiency of goat production
systems by allowing more efficient use of milk as a
productive resource (Meneses R. et al., 2001; Santos
et al.,, 2014; Luna Oléa, 2021). Unlike abrupt wea-
ning, the gradual reduction of milk supply promotes
a more appropriate nutritional transition to solid feed
consumption, thereby reducing the negative effects on
growth and animal welfare (Miranda-de la Lama &
Mattiello, 2010; Vickery et al., 2023).

Despite the advances reported in other production
settings, in regions such as the central coast of Peru,
scientific information on the effect of progressive
milk restriction programs on the productive and eco-
nomic performance of goat kids remains limited. This
situation limits the adoption of feeding management
strategies aimed at improving the efficiency of goat
production systems under local conditions.

In this context, the present study aimed to eva-
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luate the effect of three feeding programs based on
the combination of starter concentrate and progres-
sive restriction of maternal milk on the productive
and economic performance of goat kids during the
pre-weaning period.

2. Materials and Methods
2.1. Study site and experimental animals

The study was conducted at the Goat Farm of Gana-
deria Alpina S.A., located in the district of San Juan
de Lurigancho—Campoy, Lima, Peru. A total of 36
newborn goat kids of both sexes were used, obtained
from a cross between improved Creole goats and pu-
rebred Anglo-Nubian bucks.

After birth, the goat kids were separated from their
dams to disinfect the umbilical cord, record their body
weight, and temporarily identify the animals. The ani-
mals were permanently identified by mechanical tat-
tooing on the inner surface of the left ear beginning in
the third week of age. Subsequently, disbudding was
performed using an electric dehorner.

2.2. Housing and management

During the first 10 days of age, the goat kids were
housed in three pens measuring 12 m? each, at a stoc-
king density of 12 animals per pen, equivalent to 1 m?
per animal. The pens had concrete floors, brick walls,
fiber-cement roofing, and rice straw bedding.

Subsequently, from 11 to 49 days of age, the ani-
mals were transferred to three pens measuring 17.3
m? each, maintaining the same stocking density of 12
animals per pen, equivalent to 1.44 m? per animal.
These pens had compacted earth floors, pangola hay
bedding, reed-mat roofing (5 m?), and brick walls.
Each pen had a mobile wooden feeder, measuring 1.5
m in length, 0.5 m in width, and 0.80 m in height,
designed to facilitate simultaneous access of the ani-
mals to feed, and a concrete waterer. A scale with a
capacity limit of 5 kg and a precision of 5 g was used
to record live weight, milk supply, starter feed, and
alfalfa hay.

2.3. Feeding and treatments

During the first three days of life, the goat kids recei-
ved colostrum ad libitum, supplied twice daily (07:00
and 17:00 h) using bottles with rubber nipples. The
colostrum was obtained from their respective dams
immediately after kidding, without mixing between
females, in order to ensure adequate passive immuni-

ty transfer. Prior to administration, it was filtered and
offered at body temperature (3637 °C).

From the fourth day of age onward, the supply of
maternal milk was initiated at a temperature of 3637
°C, administered in two daily feedings (07:00 and
17:00 h). The volume of milk was progressively in-
creased until reaching 1.0 L animal ' day' by the se-
venth day of age, which represented between 20 and
25% of live weight during the first weeks, gradually
decreasing in relative terms as the body weight of the
goat kids increased, reaching values close to 12—15%
by 28 days of age.

From seven days of age, all goat kids received
starter feed and alfalfa hay ad libitum (Tables 1 and
2), with permanent access to clean and fresh water, in
order to stimulate voluntary intake and promote func-
tional rumen development.

From 29 days of age onward, the experimental
treatments were established, consisting of different
levels of progressive restriction of milk supply:

e TI1:1.0 L animal™ day! from day 29 to 49 of age
(weaning).

e T2:0.8 L animal™ day™ from day 29 to 42 and 0.6
L animal™ day' from day 43 to 49 of age (wea-
ning).

e T3:0.6 L animal ' day' from day 29 to 42 and 0.5
L animal™ day' from day 43 to 49 of age (wea-
ning).

In all treatments, starter feed and alfalfa hay were
offered ad libitum, with milk supply being the only
experimental variable evaluated. The progressive re-
duction of milk supply aimed to stimulate solid feed
intake and promote the functional development of the
digestive system of the goat kids.

Weaning was performed at 49 days of age. Subse-
quently, male goat kids were slaughtered for carcass
evaluation, while females were assigned as replace-
ments in the farm.

2.4. Evaluated variables

o Live weight (kg). The live weight of the goat kids
was recorded at birth and subsequently weekly un-
til weaning (49 days of age), using a scale with a
precision of 5 g.

o Average daily weight gain (g day ™). Average daily
weight gain was calculated as the difference be-
tween the final and initial weight of each period,
divided by the number of days evaluated.

e Dry matter intake (kg). The measurement of star-
ter feed and alfalfa hay intake began at seven days
of age, coinciding with the start of their supply.

30f 10
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Table 1. Percentage composition of the starter feed (%).

Ingredient (%)

Ground corn 39.00
Wheat by-product 35.50
Cottonseed meal 12.00
Fish meal 5.00
Sugarcane molasses 7.00
Common salt 0.30
Calcium carbonate 1.00
Premix! 0.20
Total 100.00

! Commercial premix Zoodry VM4 (vitamins and minerals).

Table 2. Nutritional composition of starter feed and alfalfa hay (fresh basis).

Component Balanced feed (%) Alfalfa hay (%)

Dry matter 87.11 89.20
Crude protein 17.09 15.10
Crude fiber 6.55 30.90
Calcium 0.71 1.35
Phosphorus 0.46 0.22

Source: Laboratorio de Evaluacion Nutricional de Alimentos, Departament: Académico de Nutricion, UNALM.

Dry matter intake was determined as the difference
between the amount of feed offered and the daily
residue, considering the starter feed, alfalfa hay,
and the solid fraction of the milk.

e Feed conversion ratio. Feed conversion ratio was
calculated as the relationship between total dry
matter intake and weight gain.

e Carcass yield (%). Carcass yield was determined
as the percentage of hot carcass weight relative to
live weight prior to slaughter. This was recorded
after the slaughter of male goat kids, using the fo-
llowing equation [1]:

Carcass weight

Carcass yield = x100 [I]

live weight

The starter feed and alfalfa hay were supplied after
milk feeding. The amount offered and the residue
were weighed daily, and feed intake was calculated
by difference.

2.5. Feed costs (S/.)

The feeding cost for each treatment included the con-
sumption of maternal milk, starter feed, and alfalfa
hay. All costs were expressed in soles (S/.).

2.6. Statistical analysis

A completely randomized design was used, with three
treatments and 12 replicates per treatment. The ex-
perimental unit consisted of each goat kid. The data
obtained were analyzed using analysis of variance
and mean comparison through Duncan’s test, with a
significance level of p < 0.05. The analyses were per-
formed using the SAS software.

3. Results and Discussion

The results of the present study show that progressi-
ve milk supply restriction programs differentially in-
fluenced the productive and economic performance of
goat kids during the pre-weaning period.

3.1. Live weight

The average live weights by treatment are presented
in Table 3. Birth weight did not show significant diffe-
rences among treatments (p > 0.05), with average va-
lues of 3.12, 3.11, and 3.13 kg for treatments I, II, and
II1, respectively, demonstrating adequate initial ho-
mogeneity of the animals. These values are consistent
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Table 3. Live weight of goat kids by treatment.

Age T1* T2* T3* p value
28 7.39+0.78 a 737+0.73 a 7.34+0.65a >0.05
42 10.04+1.11a 9.48 +0.87 ab 885+0.81b <0.05
49 11.21+1.18a 1048 +091b 9.95+095b <0.05

* Values are expressed as mean + standard deviation (n = 12). Different letters within the same row indicate significant differences (p < 0.05). The ex-

perimental treatments started at 29 days of age.

with those reported by Pena et al. (2009) and Merlos
Brito et al. (2008), who reported birth weights clo-
se to 3.4 kg in dairy breed goat kids. Likewise, at 28
days of age, before the application of the experimen-
tal treatments, the goat kids showed similar weights
(p > 0.05), confirming the homogeneity of the groups
at the beginning of the experiment. These results indi-
cate that the differences subsequently observed in live
weight can be attributed to the effect of the evaluated
feeding programs and not to initial differences among
the animals.

At 28 days of age, the experimental groups started
the study under homogeneous conditions. However,
in 42 and 49 days, significant differences were recor-
ded (p <0.05), with T1 being higher than T3, while T2
showed intermediate values. These results demonstra-
te the effect of the evaluated feeding programs on the
growth of goat kids during the pre-weaning period.

The reduction of milk supply from day 43 in treat-
ments T2 and T3 resulted in lower weaning weights,
despite the fact that starter concentrate intake increa-
sed by 9.25% and 20.70%, respectively, compared
with T1, indicating that this increase was not suffi-
cient to compensate for the reduction in milk supply.

The homogeneity of the initial weight suggests
that this variable was mainly determined by genetic
and maternal factors, which is consistent with the fin-
dings reported by Sanchez & Garcia (2001), Casti-
llo-Rodriguez et al. (2013), and Martinez Rojero et al.
(2014), who demonstrated the influence of the genetic

component on birth weight.

Likewise, birth weight constitutes a key physio-
logical indicator due to its positive relationship with
weaning weight and average daily weight gain (Cas-
tillo-Rodriguez et al., 2013). In this regard, the results
obtained highlight the importance of live weight as
a reliable indicator for evaluating technical and pro-
ductive efficiency in goat production systems (Khan-
doker et al., 2018).

3.2. Weight gain

Total weight gain showed significant differences (p <
0.05) among treatments, with the highest values ob-
served in T1 (8.09 kg), followed by T2 and T3, as
shown in Table 4. These results demonstrate that the
progressive reduction of milk supply affects growth
when the restriction is more pronounced, particularly
during the final stages of the pre-weaning period. No
significant differences were detected for concentrate
intake, hay intake, total dry matter intake, feed con-
version ratio, or carcass yield (p > 0.05).

The lower weight gain observed in T2 and, parti-
cularly, in T3 can be explained by the reduction in the
supply of highly digestible nutrients from milk, which
constitutes the main source of energy and protein du-
ring the evaluated phase (Aguilera, 1989). Although
starter feed and alfalfa hay were offered ad libitum,
their intake was not sufficient to fully compensate for
the reduction in milk supply, thereby limiting body

Table 4. Dry matter intake, weight gain, feed conversion ratio, and carcass yield of goat kids subjected to different progressive milk
restriction programs¥*.

Variable T1 T2 T3 p value
Milk consumed (total solids), kg 8.13 7.12 6.49

Starter concentrate consumed (kg) 2.27 2.48 2.74 >0.05
Alfalfa hay consumed (kg) 2.07 2.11 2.16 >0.05
Total dry matter intake (kg) 12.47 11.71 11.39 >0.05
Weight gain (kg) 8.092 7.37° 6.82° <0.05
Feed conversion ratio 1.54 1.59 1.67 >0.05
Carcass yield (%) 47.74 47.76 45.92 >0.05

* Values are expressed as the mean of 12 observations (n = 12). Different letters within the same row indicate significant differences among treatments
according to Duncan’s test (p < 0.05). The data were analyzed using analysis of variance (ANOVA).

Sof 10
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tissue deposition.

These results are consistent with those reported by
Meneses R. et al. (2001), who observed that goat kids
subjected to early weaning programs exhibit lower
growth rates due to nutritional restrictions during the
transition to solid diets. Similarly, Terré et al. (2007)
and Weary et al. (2008) reported that the reduction of
milk supply may negatively affect weight gain when
it is not accompanied by an adequate increase in solid
feed intake.

From a physiological perspective, weight gain
during the pre-weaning period depends on the kid’s
ability to progressively increase solid feed intake and
on the functional development of the rumen. In this
regard, although progressive milk supply restriction
may favor nutritional transition, its application should
be gradual and consistent with the animal’s digestive
maturity, since more severe restrictions compromise
productive performance.

Overall, the results indicate that moderate milk
restriction allows the maintenance of adequate growth
levels, whereas more intense reductions in milk supply
limit weight gain, which should be considered when
designing feeding programs during the pre-weaning
period.

3.3. Dry matter intake and feed conversion
ratio

Dry matter intake and feed conversion ratio values per
treatment were similar among treatments (p > 0.05;
Table 4). Total dry matter intake was 12.47, 11.71,
and 11.39 kg for T1, T2, and T3, respectively; althou-
gh a numerical difference was observed, with a pro-
gressive decrease as the level of milk supply restric-
tion increased. This reduction represented a decrease
0f 6.1% in T2 and 8.7% in T3 compared with T1.
The lower dry matter intake in the treatments with
milk restriction is mainly attributed to the reduction
in milk consumption, which is the main source of hi-
ghly digestible nutrients during this productive stage.
Although starter concentrate and alfalfa hay were
offered ad libitum, no statistical differences (p > 0.05)
were observed in intake among treatments; however,
there was a numerical increase that did not fully com-
pensate for the lower milk intake, suggesting a limited
capacity of goat kids to completely replace the nutri-
tional contribution of milk through solid feeds during
the pre-weaning period.

From a nutritional perspective, this reduction
in total dry matter intake resulted in a lower intake
of essential nutrients. In particular, protein intake
decreased from 0.59 kg in T1 to 0.57 and 0.55 kg in T2
and T3, respectively, while total digestible nutrients

[TDN], as an indicator of energy supply, decreased
from 0.218 kg in T1 to 0.205 and 0.199 kg in T2 and
T3 (Table 5). This reduction in energy and protein
supply contributes to explaining the lower productive
performance observed in the treatments with greater
restriction.

Feed conversion ratio did not show significant di-
fferences among treatments (p > 0.05; Table 4). Al-
though numerically higher values were observed in T2
(1.59) and T3 (1.67) compared with T1 (1.54), these
differences were not statistically significant; therefo-
re, an effect of the level of milk restriction on this va-
riable cannot be attributed. Similar results have been
reported by Meneses R. et al. (2001), who found that
feed efficiency can remain stable during the transition
to weaning when goat kids gradually increase solid
feed intake. However, Terré et al. (2007) and Weary et
al. (2008) observed that severe milk restrictions may
compromise feed efficiency due to the lower availabi-
lity of highly digestible nutrients.

Overall, the results show that, although progres-
sive milk supply restriction promotes adaptation to
solid feed intake, its application should be moderate,
since excessive reductions may decrease weight gain
during the pre-weaning period. In the present study,
no significant effects on feed conversion ratio were
observed.

3.4. Nutrient intake

The cumulative intake of the main nutritional com-
ponents per kid during the experimental period (from
birth to 49 days of age) is presented in Table 5. It
was observed that the progressive reduction in milk
supply in T2 and T3 was associated with a decrease
in the intake of protein (0.59, 0.57, and 0.55 kg), to-
tal digestible nutrients (0.218, 0.205, and 0.199 kg),
lactose (0.041, 0.036, and 0.033 kg), calcium (0.003,
0.003, and 0.002 kg), and phosphorus (0.003, 0.003,
and 0.002 kg), respectively.

The voluntary intake of these feeds did not com-
pletely compensate for the nutritional contribution
provided by milk, suggesting a limitation in the avai-
lability of essential nutrients during the pre-weaning
period. In this regard, the decrease in protein and total
digestible nutrient intake observed in the treatments
with greater milk restriction indicates that the goat
kids did not meet the recommended nutritional requi-
rements for this growth stage, which is characterized
by a high demand for energy and protein to support
body development (Aguilera, 1989; Freitas-de-Melo
& Ungerfeld, 2016).

Similar results have been reported by Paez L.ama et al.
(2013) and Tsiplakou et al. (2016), who indicated that
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Table 5. Nutrient intake per goat kid during the experimental period.

Component T1 (kg) T2 (kg) T3 (kg)
Protein 0.590 0.570 0.550
TDN 0.218 0.205 0.199
Lactose 0.041 0.036 0.033
Calcium 0.003 0.003 0.002
Phosphorus 0.003 0.003 0.002

solid feed intake in goat kids during the pre-weaning
period is limited and does not reach sufficient levels to
maintain optimal growth rates when severe milk res-
triction is applied. From a physiological perspective,
this behavior is explained by the functional immatu-
rity of the digestive system, particularly the rumen,
which limits the animals’ ability to efficiently utilize
nutrients from solid feed sources (Freitas-de-Melo &
Ungerfeld, 2016; Vickery et al., 2023).

Likewise, the lower intake of essential nutrients,
such as protein, calcium, and phosphorus, in the treat-
ments with greater milk restriction may negatively
influence the growth and body development of goat
kids, which is reflected in the lower values of weight
gain and carcass yield observed in these treatments.

Overall, the results indicate that, although progres-
sive milk supply restriction favors the transition to
solid feed intake, its application should be moderate,
since excessive reductions may limit the availability
of essential nutrients during the pre-weaning period
and affect the productive performance of the animals.

3.5. Carcass yield

Carcass yield by treatment is presented in Table 4.
No statistically significant differences were obser-
ved among treatments (p > 0.05). However, a nume-
rical trend toward lower carcass yield was observed
in T3 (45.92%) compared with T1 (47.74%) and T2
(47.76%). These results suggest that moderate pro-
gressive restriction of milk supply did not affect car-
cass yield; however, more severe restrictions could
limit muscle growth and body tissue deposition.

From a nutritional perspective, carcass yield is
closely related to the availability of highly digestible
nutrients during the pre-weaning period, particularly
protein and energy from milk. In this regard, the re-
duction in milk supply decreases the contribution of
these nutrients, which affects growth efficiency and
the animal’s body conformation.

These results are consistent with those reported by
Gokdal et al. (2017), who highlight that nutritional
management during growth directly influences body

development and the final quality of the carcass. Li-
kewise, Vickery et al. (2023) indicate that adequate
feeding during the pre-weaning period promotes feed
intake and reduces signs of stress, which is crucial for
achieving optimal yields in goat production systems.
Overall, the results demonstrate that the applica-
tion of progressive milk restriction programs must
be carefully managed, since, although it allows the
reduction of feeding costs, excessive levels of res-
triction could negatively influence carcass yield and,
consequently, the productivity of the system.

3.6. Economic analysis

The formulation costs of the starter feed and the fee-
ding expenses per treatment during the experimental
period are presented in Tables 6 and 7. It was obser-
ved that milk constituted the main component of the
total feeding cost in all treatments, confirming its high
impact on the cost structure during the pre-weaning
period. This behavior is consistent with that reported
by Terré et al. (2007) and Weary et al. (2008), who
indicate that systems with higher milk supply have
higher feeding costs due to its high economic value,
although they promote growth. Likewise, Paez Lama
et al. (2013) indicate that, although concentrate intake
increases when milk is restricted, it does not fully
compensate for the energy and protein contribution of
the liquid diet during early stages.

The total feeding cost per kid was S/. 324.19 in
T1, S/. 285.40 in T2, and S/. 261.42 in T3, showing
a progressive reduction as milk supply decreased.
This behavior is explained by the lower use of milk,
the main component of feeding costs during the pre-
weaning period.

However, this reduction in costs should be
analyzed together with the productive results, since
the treatments with greater milk restriction (T2 and
T3) showed lower values of weaning weight gain. Al-
though no statistically significant differences were ob-
served in feed conversion ratio (p > 0.05), numerical
differences among treatments were recorded. In this
regard, although treatment T3 showed a lower feeding

7 of 10
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Table 6. Starter concentrate feed cost.

Ingredients % Cost (S/. Kg")  Cost (S/.)
Ground corn 39.00 1.30 50.70
Wheat by-product 35.50 1.00 35.50
Cottonseed meal 12.00 1.75 21.00
Fish meal 5.00 2.86 14.30
Molasses 7.00 0.85 5.95
Salt 0.30 0.40 0.12
Calcium carbonate 1.00 0.28 0.28
Premix 0.20 17.04 3.40
Total 100.00 131.25

Table 7. Feeding cost per goat kid by treatment.

Treatment Milk(L)  Milk cost Concentrate  Concentrate cost Alfalfa hay Hay cost Total cost
8/ (kg) (8/) (kg) (8/) (8/)
T1 452 316.40 2.60 3.43 2.32 4.36 32.19
T2 39.6 277.20 2.85 3.76 2.36 4.44 285.40
T3 36.1 252.70 3.15 4.16 243 4.56 261.42

cost, it also presented the lowest weaning weight gain,
which could influence the profitability of the system
in the medium term.

On the other hand, treatment T2 showed an im-
portant reduction in costs compared with T1, maintai-
ning numerically similar values for carcass yield and
feed conversion ratio, suggesting that moderate levels
of milk restriction may represent a viable alternative
for improving economic efficiency in goat production
systems.

Finally, the results highlight the importance of de-
signing feeding programs that integrate economic and
physiological criteria, considering the ability of goat
kids to adapt to solid feed intake during the pre-wea-
ning period. Several authors indicate that milk supply
during this stage may represent between 15 and 25%
of live weight during the first weeks, progressively
decreasing as digestive development advances (Agui-
lera, 1989; Freitas-de-Melo & Ungerfeld, 2016). In
this study, milk supply levels were defined based on
these physiological criteria and on the objective of
evaluating progressive restriction schemes applicable
to local production conditions.

The results obtained are consistent with those repor-
ted by Terré et al. (2007) and Weary et al. (2008), who
observed that higher levels of milk supply promote
growth, although they increase feeding costs. Likewi-
se, Paez Lama et al. (2013) indicate that, although milk
restriction stimulates solid feed intake, it does not fully
compensate for the contribution of highly digestible
nutrients from milk during early stages.

In this regard, gradual weaning strategies based on di-
gestive development, starter feed intake, and live wei-
ght, rather than chronological age, may contribute to
improving animal welfare, productive efficiency, and
the profitability of goat production systems.

4. Conclusions

The progressive milk supply restriction programs
influenced live weight and weight gain of goat kids
during the pre-weaning period, with higher values
observed in animals receiving greater milk supply.
The progressive reduction in milk supply decreased
the feeding cost per kid; however, higher restriction
levels were associated with lower weight gains and
reduced nutrient intake. Likewise, no statistically
significant  differences were observed among
treatments in total dry matter intake, feed conversion
ratio, or carcass yield. Under the conditions of the
present study, treatment T2 represents an intermediate
alternative that allowed a reduction in feeding costs
compared with T1 while maintaining acceptable
productive performance. Overall, the results suggest
that moderate progressive milk restriction may
contribute to reducing feeding costs during the
pre-weaning period, although with a decrease in
productive performance compared with programs
providing greater milk supply.
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