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Objective: The objective was to test if creep feeding (CF) improves the average daily gain
(ADG) and weaning weight of calves submitted to temporary weaning (TW) and if the
combination of CF and TW improves conception and pregnancy rates of cows.
Methods: Primiparous (n = 74) and primiparous and multiparous (n = 104) cows grazing
native grasslands were used in experiment 1 and 2; respectively. The experimental design
was in plots divided into complete random blocks with two replications. The CF was the
big plot and TW the small plot, thus four experimental groups were formed: i) –CF–TW
(n = 21 and 27); ii) –CF+TW (n = 16 and 24); iii) +CF–TW (n = 20 and 26); iv) +CF+TW
(n = 17 and 27) with cow-calf pairs for experiments 1 and 2; respectively. Nose plate
application for TW had a duration of 14 and 15 days for experiment 1 and 2: respectively.
In experiment 1, calves were fed at 1% of live weight for 112 days using a commercial
supplement with 18.4% crude protein. In experiment 2, the supplementation lasted 98
days, and was carried out with corn dried distillers grains with soluble (DDGS) at 40%
of the potential intake on a daily basis.
Results: The TW reduced ADG during the TW period and the following 14 days, but the
negative effect of TW was maintained until the final weaning only in experiment 2. The
CF increased ADG during TW period in both experiments. The TW promoted an earlier
conception of the dams (12 days in –CF treatment and 19 days in +CF treatment, p<0.01)
and CF increased pregnancy rate in experiment 1, being the effects not consistent between
experiments.
Conclusion: The CF consistently promoted an increase in ADG during the period of TW
and increased final weaning weight of calves, therefore it is economically viable.
Keywords: Beef Cow Efficiency; Cattle Farming; Early Conception; Pregnancy Rate;
Weaning Weight

INTRODUCTION
Beef cow efficiency is influenced by the reproductive performance and the weight of calf
weaned per breeding female [1]. The combined effects of calf suckling and nutrition are
the major factors influencing the resumption of postpartum ovarian cycles [2]. Continuous
calf suckling blocks ovulation with the consequent longer period of postpartum anestrus,
contributing to a reduced reproductive efficiency [3]. Beef cows grazing Campos natural
grasslands [4] are exposed to seasonal changes in the quantity and quality of available forage.
The greatest variability of summer coincides with the breeding season and the pre-weaning
period [5]. Thus, interventions that increase the availability of nutrients for the cow-calf
pair before weaning would enhance the productivity of the beef herd.
Temporary weaning (TW) avoids suckling, reduces milk production and generates a
positive metabolic signal promoting a redistribution of nutrients in the cow [6]. When
TW is correctly applied, an increase in pregnancy rate and a reduction in the calving –
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conception interval is achieved [7]. The response to TW is
dependent on the interaction between body condition and
the metabolic status of the dams, with a recommended stable
condition [7] score of 3.5 (scale 1 to 8, [8]). However, TW
decreases average daily gain (ADG) of calves during the treatment period and for up two weeks after the removal of the
nose plates. The decrease is associated with the absence of
milk in the diet, digestive disorders when restarting the dairy
diet and/or a reduction in cow’s milk production [6]. As a
consequence, TW can result in lighter calves by the time of
definitive weaning [9].
Offering supplementary feed to lactating calves, using a
creep feeding (CF) system, could improve the energy balance
of the cow [10] and weaning weight of the calves [11]. CF
improves the energy balance of the cows through a greater
availability of forage [10], since it is not related to a decrease
in the suckling frequency of the calves [11]. There are a large
number of reports on the positive effect of CF on the live
weight of calves, suggesting that supplementation is an efficient management alternative during the phase of rapid growth
[12]. The economic viability of CF depends on the cost of the
supplement, the price of the calf and the feed conversion efficiency [13]. Considering the advantages and disadvantages
of TW and CF, their combination appears as an interesting
alternative to increase the productivity of the beef herd.
Therefore, the current study was designed to test the hypothesis that CF allows improvement in the ADG of calves
to which TW is applied and thus avoiding the loss of weight
at weaning. We also tested if CF associated with TW advances
the moment of conception and improves pregnancy rate of
cows. The objective of this study was to test the impact of
feeding calves a supplement associated or not to TW, on their
ADG and weaning weight and the reproductive efficiency or
their dams.

MATERIALS AND METHODS
The studies were designed according to the recommendations set by the Uruguayan Honorary Committee for Animal
Ethics and all applied protocols were approved by INIA Animal
Ethics Committee, approval N° INIA_2013.1(experiment 1)
and INIA_2014.31b (experiment 2).
Animals and location
Two experiments were carried out at Glencoe Experimental
Unit of the National Institute for Agriculture Research of
Uruguay (INIA) (32°00′21” S and 57°08′06” W). Experiment
1 started on 15th November 2012 until 21st March 2013,
and experiment 2 from 9th of December 2015 until 18th of
March 2016. In experiment 1, 74 primiparous calved cows
with an initial live weight of 418±55.3 kg and an average body
condition of 4.1±0.47 in a scale 1 to 8 [8] were used. The aver-

age live weight and age of the calves at the beginning of the
experiment were 83±17.3 kg and 75±13.0 days, respectively.
In experiment 2, 104 (29 primiparous and 75 multiparous)
calved cows were used. The initial live weight and body condition were 501±46.6 kg and 4.8±0.70 (scale 1 to 8), respectively.
The average live weight and age of the calves at the beginning
of the experiment were 109±17.5 kg and 80±14.9 days, respectively. The mating period lasted 60 and 62 days for
experiment 1 and 2, respectively. A reproductive evaluated
bull to every thirty cows was used. Each week, bulls were rotated between paddocks to avoid genetics effect.
Experiment design and treatments
The experiment design was in plots divided into complete
random blocks with two replications in each experiment.
The big plot was defined by the supplementation, with (+)
and without (–) CF, forming two groups of animals in two
plots. While the small plot was defined by the application of
TW (with + and without –), remaining both groups grazing
together. Thus, four experimental groups divided in two
plots were formed: i) –CF–TW (n = 21 and 27); ii) –CF+TW
(n = 16 and 24); iii) +CF–TW (n = 20 and 27); 4) +CF+TW
(n = 17 and 27) for cow-calf pairs in experiment 1 and 2, respectively (Figure 1). In both experiments the beginning of
TW was defined as day 0 of the experimental design.
Temporary weaning
For experiment 1, TW commenced at the same time of the
beginning of mating and lasted for 14 days. For experiment
2, TW commenced 14 days after the beginning of mating
and had a duration of 15 days (Figure 1). Plastic nose plates
for suckling restriction were applied to the calves while remaining with their dams. The nose plates were placed in half
of the calves of each experimental group. Treatments were
blocked by age (primiparous and multiparous in experiment
2), live weight and body condition of the cows and the date
of birth and sex of the calves.
Creep feeding
Calves were first exposed to the supplement in the cattle pen,
and the adaptation period included a progressive increase in
the amount of supplement offered (0.2% of live weight every
2 days) until reaching the desired amount. In both experiments, this period started 10 days before the application of
TW. Calves had unrestricted access to the supplement in an
area designed to prevent access of their dams. In experiment
1, calves were fed at 1% of the live weight until day 112 using
a commercial supplement. In experiment 2, the supplementation lasted 98 days using corn dried distillers grains with
solubles (DDGS), a by-product of the ethanol industry. Metabolizable energy (ME) and crude protein (CP) requirements
of lactating calves were obtained from the literature [14]. Based
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Figure 1. Schematic representation of the experimental design with the groups with (+) or without (-) creep feeding (CF) and with (+) or without (-)
temporary weaning (TW): 1) -CF-TW, 2) -CF+TW, 3) +CF-TW, 4) +CF+TW. TW had a duration of 14 and 15 days and CF 112 and 98 days for Experi396
Figure 1. Schematic representation of the experimental design with the groups with (+) or without (-)
ments 1 and 2, respectively. The target amount of supplement was gradually increased during a 10 day period, before the application of TW (Day
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experiment.

399
1 and 2, respectively. The target amount of supplement was gradually increased during a 10 day period,
before the
of TW (Day
0). Live
(LW)1.and body condition score (BC) were measured
on 400
milk production
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Forage mass was evaluated 2 weeks before the beginning of
considering that milk is the first election of calves [15]. Three
403
end of the experiment.
the experiment (day -14), and from day 0 every 4 weeks (days
levels of DDGS in the diet (20%, 30%, and 40%) were simu404
28, 56 and 84; Figure 1) using the comparative yield method
lated
to reach the target ADG of 1.200 kg/d, based on the

total
CP and ME supply [14]. The inclusion of 40% DDGS
405
in the diet resulted the best option, being 100% the potential
intake of these calves. The amount of supplement was adjusted every 2 weeks, according to the live weight change of
the calves.
Composition of supplements: In experiment 1, the supplement used in the CF pens was a commercial formulation
with the following ingredients: Corn, wheat, soy flour, whole
soybeans, sunflower flour, barley, gluten feed, rice bran, wheat
bran, molasses, whey milk powder, calcium carbonate, bicalcium phosphate, salt, premix of vitamins and minerals (Erro
Nutrición Animal, Soriano, Uruguay). In experiment 2, the
supplement used was corn DDGS. The DDGS analysis provided information on total CP and the acid detergent insoluble
nitrogen, to estimate the quantity of nitrogen available for
ruminal or intestinal degradation (Table 1) [16]. The chemical
composition for both supplements analysed in the Animal
Nutrition Laboratory of INIA La Estanzuela are presented in

described by Haydock and Shaw [17]. For each treatment,
five reference quadrats (scale 1 = minimum to 5 = maximum
forage available) of 0.125 m2 and their replicates were cut at
ground level. Thereafter, the paddock was walked in zigzag
to evaluate visually 100 quadrats per paddock using the points
of the defined scale. The wet and the dry weight (60°C until
constant weight) of each sample was recorded. A linear regression equation between the scale points and their dry
matter (DM) content, allowed estimating the amount of kg
DM/ha in the paddock, according to the frequency of each
scale point recorded [17]. Using this information, the monthly
evolution of forage allowance was estimated (kg DM/kg live
weight per ha) [18].
Animal measurements
Live weight and body condition: All animals were weighed
unfasted at the beginning of the experiment and every 14 days
until the end of the experimental period (Figure 1). Weights

Table 1. Chemical composition for the commercial formulation supplement used in experiment 1 and for the corn DDGS used in experiment 2
Supplement
Acid detergent fiber (%)
Acid detergent insoluble nitrogen (%)
Metabolizable energy (ME/kg DM)
Crude protein (%)

Commercial formulation
Experiment 1

DDGS
Experiment 2

17.4
2.73
18.4

22.8
41
2.56
22.61)

DDGS, dried distillers grains with soluble; ME, metabolizable energy; DM, dry matter.
1)
Crude protein available [16].
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were always recorded in the morning, to minimize the effect
of filling. The group order and the scale (True-test GR 3000;
Muñoz y Arquero, Montevideo, Uruguay) were the same for
all determinations. ADG between live weight measurements
was calculated, dividing the kg gained by the days between
each measurement.
Coinciding with the live weight measurement (Figure 1),
the body condition of all the cows was determined by visual
appreciation by the same trained observer, using the method
described by Vizcarra et al [8], scale of 1 to 8 (1 = emaciated
animal and 8 = animal with excess of fat).
Pregnancy diagnosis and embryo/fetal age: The diagnosis
of gestation and the age of the embryos/fetuses were determined by ultrasonography. The ultrasounds were performed
using an Agroscan ultrasound machine with a dual linear
transducer of 5.0/7.5 MHz for transrectal use (Biotay SA,
Montevideo, Uruguay) on days 0, 14, 42, 70, 98, and 112 for
experiment 1, and on days 0, 15, 42, 70, and 98 for experiment
2 (Figure 1). Using gestational age, the date of conception
was calculated (date of pregnancy diagnosis – gestational
age) to define the day of conception from the start of the
mating [19].
Economical evaluation
A marginal analysis of the gross income (difference between
marginal income and marginal cost) for both treatments was
carried out, considering only the costs and income in addition to a net income that already exists. Then, marginal income
was calculated as calf price (USD/kg)×(weight gained per
day with supplement [kg] – weight gained per day without
supplement [kg])×number of days of the treatment. The
marginal cost was calculated as freight cost of the supplement plus supplement cost× plus labor costs for additional
management. For the calculations, some assumptions were
made, such as the price of the calf (2.05 USD/kg of calves

with a weight greater than 180 kg, and 2.30 USD/kg of calves
with a weight less than 180 kg), the cost of infrastructure (5.7
USD per calf) and extra labor costs due to the supplementation (6 USD per calf).
Statistical analysis
All variables for experiments 1 and 2 were analysed independently.
Forage measures: Continuous variables (forage mass and
forage allowance) were analysed using the MIXED procedure of SAS (version 9.4, SAS Institute Inc., Cary, NC, USA).
The model included the fixed effects of the big plot (+CF
and –CF), observation and their interaction. The random effect was the replication. Differences between means were
considered significant if p<0.05. The means were presented
as least square means±standard error.
Animal measures: Continuous variables (live weight of
calves and cows, body condition of cows, ADG of calves),
adjusting live weight in cows and calves and body condition
in cows by their initial determination, were analysed using
the MIXED procedure of SAS. The distributions of the residuals were evaluated using the univariate procedure and
extreme data was eliminated. Comparisons between groups
were made by analysis of variance. The model included the
fixed effects TW, CF, their interaction, observation (obs),
and the triple interaction TW×CF×obs. The random effect
was the plot, and the interaction plot×TW nested with the
plot. The categorical variable (pregnant/not pregnant) and
the moment of conception (interval from start of mating to
conception) were analysed using the GENMOD procedure
and survival test of SAS, respectively. Differences between
means were considered significant if p<0.05 and trends were
identified when 0.05<p≤0.10, adjusted by the Tukey-Krammer
test. The means were presented as least square means±standard
error.

Table 2. Mean and standard error (SE) of forage variables by experiment (1 and 2) and treatment with (+) or without (–) creep feeding (CF) and
with (+) or without (–) temporary weaning (TW)
Treatment
Experiment

Big plot
Small plot

1

2

Forage mass (kg DM/ha)1)
Forage allowance (kg DM/kg LW)2)
Crude protein content (% DM)
Acid detergent fiber (% DM)
Forage mass (kg DM/ha)1)
Forage allowance (kg DM/kg LW)2)
Crude protein content (% DM)
Acid detergent fiber (% DM)

–CF

+CF

–TW/+TW

–TW/+TW

2,628
6.6
7.3
47.7
3,680
9.3
6.0
33.0

2,713
6.4
8.1
46.9
3,328
7.5
6.1
32.9

SE

p-value

172.6
0.46
0.73
1.18
263.9
0.94
0.23
0.24

ns
ns
ns
ns
ns
ns
ns
ns

CF, creep feeding; TW, temporary weaning; SE, standard error; DM, dry matter; LW, live weight.
1)
Total dry weight of forage per unit area of land (hectare).
2)
Relationship between forage mass and animal live weight per hectare [4].
ns: p > 0.05.
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RESULTS
Forage measures
No significant differences were observed in forage mass and
forage allowance between –CF and +CF groups during both
experimental periods (p>0.05; Table 2).
Animal measures
No significant interaction between the fixed effects (TW and
CF) was observed for any of the variables modelled in both
experiments (p>0.05).
Daily weight gain of the calves: Temporary weaning reduced the ADG of calves during the period it was applied
and fourteen days later (day 28) in both experiments (Figure

2A, 2B). In experiment 1, the daily weight gain of +TW calves
was 44% of the –TW calves by the time the nose plates were
removed (day 14) (p<0.01), and 55% fourteen days later
(p<0.01; Figure 2A). Similarly, in experiment 2, +TW calves
gained 38% and 56% of the –TW calves during the period
the nose plates were in place (p<0.01) and fourteen days later (p<0.01; Figure 2B). A residual effect of TW on average
daily weight gains up to weaning was observed only in experiment 2 (–TW = 0.977±0.0166 kg vs +TW 0.837±0.0170
kg; p<0.01).
Creep feeding affected the ADG of calves during the entire period in experiments 1 (+CF = 0.816±0.018 vs –CF =
0.516±0.018 kg/d p<0.01) and 2 (+CF = 0.982±0.017 vs –CF
19
= 0.832±0.017 kg/d p<0.01). Moreover, CF increased the

417

418

Figure 2. Evolution of daily weight gain of calves during the experimental period for groups with (+) or without (–) creep feeding (CF) and with (+)
or without (–) temporary weaning (TW). –CF-TW (white bar); –CF+TW (light grey bar); +CF-TW (dark grey bar); +CF+TW (black bar) groups for Ex419
Figure
2. Evolution
of daily weight
gain of
calves
during
the observation
experimental
period for different
groups (p<0.05).
with (+)
periment
1 (1) and
Experiment
2 (2). a-d Treatments
with different
letters
within
the same
are statistically

420

or without (–) creep feeding (CF) and with (+) or without (–) temporary weaning (TW). –CF-TW (white

422

1 (1) and Experiment 2 (2).
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Figure 3. Evolution of live weight of calves from temporary weaning (day 0) until final weaning (day 112 for experiment 1 and 98 for experiment 2)
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Figure 3. Evolution of live weight of calves from temporary weaning (day 0) until final weaning (day
for groups with (+) or without (–) creep feeding (CF) and with (+) or without (–) temporary weaning (TW). –CF–TW (white square and grey dotted
line);
–CF+TW
(white
and grey1continuous
line);
+CF–TW (black
square
and with
black (+)
dotted
+CF+TW
(black circle
and(CF)
black and
continuous
427
112
for circle
experiment
and 98 for
experiment
2) for
groups
or line);
without
(–) creep
feeding
lines) groups for Experiment 1 (1) and Experiment 2 (2). a-d Treatments with different letters within the same observation are statistically different
428
with (+) or without (–) temporary weaning (TW). –CF–TW (white square and grey dotted line); –
(p<0.05).

429
CF+TW (white circle and grey continuous line); +CF–TW (black square and black dotted line);
430during
+CF+TW
andinblack
continuous
for Experiment
(1) gross
and Experiment
2 (2).DDGS
ADG
the TW (black
period circle
by 202%
experiment
1 (p<lines) groups
Conversion
efficiency1and
income: Despite
a-d in experiment 2 (p<0.01; Figure 2A, 2B).
0.05)
and
186%
presented
lower
cost
than
the
commercial
supplement
(265
431
Treatments with different letters within the same observation are statistically different (p<0.05).
Live weight of the calves: The evolution of the live weight
vs 345 USD per ton), produced lower gross income considof the calves was affected by CF and TW (Figure 3). For
ering only calf variables (Table 3).
both experiments, the effect of CF on live weight began to be
Daily Weight Gain, live weight, and body condition of the
evident 2 months after the beginning of the supplementadams: In experiment 1, there was no effect of CF or TW on
tion (Figure 3).
ADG, live weight and body condition of the dams at any
The negative effect of TW on live weight was maintained
time during the experimental period (p>0.05). In experiment
until definitive weaning only in experiment 2 (Figure 3B). In
2, CF decreased the mean body condition of the dams (–CF
this experiment, CF allowed to recover the weight losses as= 5.10±0.040 units vs +CF = 4.96±0.038 units; p<0.05) but
sociated to the application of TW (–CF–TW = 190.9±1.64
there was no effect of CF or TW on live weight and daily
kg vs +CF+TW = 190.5±1.63 kg; p = 0.85).
weight gain of the dams (p>0.05).
www.animbiosci.org
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Table 3. Parameters related to the efficiency of supplement used, for Experiment 1 (commercial supplement 18% CP) and Experiment 2 (corn distiller’s dried grains with soluble) for each treatment, with creep feeding (+CF) and without temporary weaning (–TW), and +CF and with TW (+TW)
Experiment
1

2

1)
2)

Variables

Treatment
+CF–TW

+CF+TW

1.1
38.0
3.24
49.6
69.8
18.3
0.8
13.8
5.56
26.9
31.5
4.5

1.1
37.5
3.29
49.6
67.7
16.3
0.8
12.8
5.99
26.9
29.6
2.7

Mean supplement consumption (kg/d)
Extra live weight at weaning (kg)1)
Conversion efficiency2)
Marginal cost (USD/calf)
Marginal income (USD/calf)
Extra gross income (USD/calf)
Mean supplement consumption (kg/d)
Extra live weight at weaning (kg)1)
Conversion efficiency2)
Marginal cost (USD/calf)
Marginal income (USD/calf)
Extra gross income (USD/calf)

Difference in live weight at weaning between supplemented and non-supplemented calves.
Kg of supplement eaten per extra live weight kg.

Day of conception and final pregnancy: In experiment 1,
TW promoted an earlier conception by the dams in +CF
and –CF groups (–CF+TW = 16±3.1 days and +CF+TW =
21±3.5 days) compared to those whose calves where not
submitted to TW (CF–TW = 28±3.5 days and +CF–TW =
40±4.4 days; p<0.01). As observed in Figure 4A, CF increased
pregnancy rate. The group –CF–TW showed the lower pregnancy rate (67.7%) at the end of the mating period compared
to –CF+TW (87.5%), +CF–TW (100%), and +CF+TW
(100%); p<0.05. In experiment 2, there was no effect of CF
or TW on the day of conception and pregnancy rate (p>0.05;
Figure 4B).

DISCUSSION
The hypothesis that CF allows improvement of the ADG of
calves to which TW is applied and avoids the loss of weight
at the final weaning was accepted. The CF improved calf
ADG during the period the nose plates were placed and
increased their live weight at definitive weaning. However,
the hypothesis that CF associated to TW would allow advan
cement of the day of conception and increase the pregnancy
rate of the dams was partially accepted. The CF and TW
enabled advanced conception and increased pregnancy
only in experiment 1, but not in experiment 2.
The negative effect of TW on ADG of calves during nose
plate application and the subsequent measurement (14 days
post TW) was consistent in both experiments, as was previously reported [6]. In experiment 1, calves were able to recover
the live weight at definitive weaning. Cow’s body condition
and high forage allowance (greater than 3.31 kg DM/kg live
weight [18]) for the cow-calf unit would allow recovery of
milk production quickly, recovering ADG of calves and live
weight at weaning [6]. In experiment 2, however, the lower
1530
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weights of TW calves were maintained until definitive weaning, regardless of the good body condition of the dams and
the high forage allowance. Comparisons between experiments
cannot be made, as in experiment 2 there were not enough
numbers of cows in each age group, but it would be interesting to test under the same conditions, whether the lack of an
effect of TW on the definitive weaning weight was related
with the age of the dams (primiparous vs multiparous). Differences in the milk production curve between these categories
could be part of the explanation [20]. Since the lactation curve
of primiparous cows is flatter than that of multiparous cows
[21], it would explain why 5 days older calves in experiment
2 weighed 26 kg more at the beginning of the experiment.
Thus, the calves of multiparous cows at the time of TW were
having access to a higher milk production, so the negative
effect of TW would have been greater. These results are supported by previous findings [6], which reveal a hidden cost
of TW and highlights the relevance of applying it in restricted conditions and in combination with alternatives such as
CF. The interaction between TW and CF was not significant,
probably because the duration of both treatments was different.
However, the combination of TW and CF, allowed supplemented calves with TW to duplicate their ADG during that
period, and avoided lower weights at definitive weaning, an
effect that would be more relevant in calves born to multiparous cows. We are not aware of previous studies that combined
TW and CF, but the results of the two experiments are consistent and suggest the feasibility of using CF to increase ADG
during TW.
CF had a positive effect in the ADG and consequently in
weaning weight in both experiments using two different
supplements. Previous work also found these positive results
[11,12]. The improvement in ADG of CF calves even with
forage allocations that were not limiting for the cow-calf pair
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Figure 4. Accumulated pregnancy percentage in cows from the start of mating for groups with (+) or without (–) creep feeding (CF) and with (+)
or without (–) temporary weaning (TW). TW period is indicated in the grey bar on the top. –CF–TW (grey dotted line), –CF+TW (grey continuous
line), +CF–TW
(black dotted
line),
(black continuous
line)
groups for Experiment
1 (1) and
(2). Grey
bar in the
indicates
the(+)
period
438
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without (–) creep feeding (CF) and with (+) or without (–) temporary weaning (TW). TW period is
440
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Ba442
Grey bar in the top indicates the period of TW. Considering only the effects of CF up to weaning, its apsaltic soils are limited [11]. Even if calves had the capacity to
plication was economically viable in both experiments.
select forage of greater quality, as it occurs in lambs, the CP
However, using a by-product, with a lower cost in experiand fibre content of the forage during summer is limiting for
ment 2, resulted in a lower income, due to the smaller impact
optimum growth [22]. Moreover, in female calves it has been
of DDGS on ADG and weaning weights. An alternative to
suggested that there is a pre-weaning nutritional programming
increase the economic margins of both supplements would
window that affects the onset of puberty [23,24], causing enbe to feed them only around the period of TW, reducing the
docrinal changes associated to greater reproductive efficiency
amount of supplement needed [12]. Using CF for a shorter
[25,26]. Therefore, calf supplementation is recommended in
period (e.g., 38 days including 10 days before TW to 14 days
both the short and long-term if the technique is economic
after), only to avoid TW losses, must be evaluated considerwww.animbiosci.org
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ing potential negative effects associated to the decrease in
protein/energy content of the diet and the change in the diet
when the supplement is removed.
There are evidences that calves prefer milk, then supplement, and finally forage [27], and this explains why the
demand for milk does not decrease while consuming the
supplement [28]. If CF causes changes in the energy balance
of the dams, they should be explained by variations in forage availability or by a greater demand of milk by a larger
calf. However, in a previous experiment, milk production
assessed by the weight-suckle-weight method, was similar
between cows whose calves received or not CF, even the
calves being heavier [11]. We have not found differences in
forage availability between treatments and CF had no impact
on live weight of the dams. There was an effect only on body
condition in experiment 2. In this case, multiparous cows
were used, and the decrease in BC of those dams whose
calves received CF, may be due to a more attached bond
between multiparous cows and their calves. This behaviour
makes that multiparous cows stay longer waiting for their
calves while they are eating the supplement, thus reducing
their own grazing sessions [20,29]. Moreover, previous reports showed that CF could have an additive effect, since
the provision of a solid diet to ruminants in the suckling
phase, accelerates the ruminal development and this stimulates the consumption of forage [30]. However, in these
experiments we did not find differences in forage availability
and evaluation of forage consumption was not performed
to support this concept.
Reproductive efficiency in multiparous cows (experiment
2) in a situation of high forage allowance was not affected.
This lack of an effect has been previously reported [11]. However, in primiparous cows with good body condition, CF
stimulated an increase on pregnancy rate that was not associated to changes in weight or body condition. Also, as
was previously reported [31], a shortening of the calving
conception interval was observed in experiment 1 in cows
whose calves were TW. Both tools, CF and TW, proved to
have positive effects on first calf cows. Although our design
does not allow us to compare between age groups, primiparous rather than multiparous cows seems to benefit more
from the application of both techniques. Probably as primiparous cows are a category with greater requirements as
they are still growing, both techniques may have a greater
impact on their energy balance. It would be of interest to
evaluate both technologies under the same conditions to
be able to compare age groups.

CONCLUSION
We concluded that CF consistently promotes an increase in
ADG of the calves during the period of TW application, over1532
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riding its negative effect on live weight at definitive weaning.
Furthermore, CF was an economically viable alternative in
both years, but with a different gross margin depending on
the type of supplement. Although TW advanced the day of
pregnancy and CF increased pregnancy rate, the effects of
these technologies on the dams were less consistent and requires further studies.
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