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ABSTRACT - During pre and post calving periods, it was evaluated the influence of the following forage systems on
reproductive performance of primiparous cows: natural pasture during pre and post-calving periods; natural pastures during
pre-calving period and improved pastures during post-calving period; improved pastures during pre-calving and natural pasture
during post-calving; improved pasture during pre- and post-calving periods. The lowest body weights and body condition scores
were observed on cows kept on natural pastures pre-calving (384.3 kg and 3.31; 391.4 kg and 3.60), followed by those on
improved pastures during pre-calving and on natural pasture during post-calving period (424.4 kg and 3.60), finally, cows on
improved pasture during pre- and post-calving period (421.2 kg and 3.59). Cows on improved pastures pre and post-calving
showed higher body weight and body condition score in the beginning of the breeding season (442.1 kg and 3.76), higher
pregnancy rate (82.3%) and they conceived earlier. Natural system during pre-calving and improved on post-calving and
that with improved pasture in pre-calving and natural in post-calving did not differ on weight at the beginning of breeding
season (417.2 and 409.8 kg) and on pregnancy rate (65.8 and 62.8%), respectively. However, cows on natural pasture in
pre-calving and on improved pasture in post-calving conceived earlier. Cows on natural pastures showed lower weight in
the beginning of breeding season (391.2 kg), the lowest pregnancy rate (52.7%), and they conceived later. Cows maintained
on improved pastures pre- and post-calving improved weight and body condition score at calving and beginning of the
breeding season making high reproductive performance possible.
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Sistemas forrageiros pré e pós-parto e  desempenho reprodutivo de vacas
primíparas

RESUMO - Durante os períodos pré e pós-parto, foi avaliada a influência de sistemas forrageiros no desempenho
reprodutivo de vacas primíparas: pastagem natural nos períodos pré e pós-parto; pastagem natural no pré-parto e pastagem
melhorada no pós-parto; pastagem melhorada no pré-parto e pastagem natural no pós-parto; pastagem melhorada nos
períodos pré e pós-parto. Os menores pesos e condições corporais foram observados nas vacas mantidas em pastagem natural
no pré-parto, (384,3 kg e 3,31; 391,4 kg e 3,60), seguidas daquelas em pastagem melhorada no pré-parto e natural no pós-
parto (424,4 kg e 3,60); e, por ultimo, das vacas em pastagem melhorada no pré e pós- parto (421,2 kg e 3,59). As vacas
em pastagem melhorada no pré e pós-parto tiveram maior peso e condição corporal ao início do acasalamento (442,1 kg
e 3,76), maior taxa de prenhez (82,3%) e emprenharam mais cedo. Os sistemas com pastagem natural no pré-parto e
melhorada no pós-parto e aquele com pastagem melhorada no pré-parto e natural no pós-parto não diferiram quanto a peso
ao início do acasalamento (417,2 e 409,8 kg) e taxa de prenhez (65,8 e 62,8%), respectivamente. Entretanto, as vacas em
pastagem natural no pré-parto e melhorada no pós-parto emprenharam mais cedo. As vacas mantidas em pastagem natural
tiveram o menor peso ao início do acasalamento (391,2 kg), a menor taxa de prenhez (52,7%) e emprenharam mais tarde.
Pastagens melhoradas no pré e pós-parto melhoraram os pesos e as condições corporais ao parto e ao início da reprodução,
possibilitando alto desempenho reprodutivo.

Palavras-chave: Brangus, condição corporal, pastagem natural, pastagem melhorada, pesos, taxa de prenhez
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Introduction

When the nutritional requirements for maintenance,
growth, lactation, and reproduction are not supplied,

primiparous or first-calf cows present low pregnancy rates
due to low or no weight gain, low body condition score in
the final third of gestation and first third of lactation caused
by the lack of supply of their physiological requirements.
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According to Lobato (2003), the “ideal cow” is the
heifer that conceives in the beginning of its first breeding
season, gets pregnant in the following years using the
available natural resources, and always weans a calf with
adequate weight, regardless of year. That author also
indicates that a primiparous cow must gain at least 100 kg
since the beginning of the first mating and pregnancy and
it has to present minimal body condition score of 3 (in a
scale from 1 to 5) in order to achieve at least 3.5 to 4 body
condition score in the beginning of the second breeding
season.

Any beef company that aims to improve its production
and productivity indexes must supply the nutritional
requirements of its cows (Pötter et al., 1998, 2000; Beretta
et al., 2001, 2002). In this context, high pregnancy rates are
difficult to obtain in primiparous cows, and therefore they
should be managed separately from mature cows, and be fed
at higher nutritional levels. According to Vieira et al. (2005b),
first- and second-calf cows with calves present the lowest
pregnancy rates in cow herds.

In the Brazilian breeding-to-fattening beef production
systems based on pastures, investments made to supply
the nutritional requirements of first-breeding growing
heifers can be lost if these primiparous cows do not conceive
in the following year, affecting other productivity indexes
of these systems (Pötter et al., 1998; Beretta et al., 2001).
Other factors, such as low rainfall during the following
seasons or years (Vieira et al. 2005a) or excessive stocking
rates (Simeone & Lobato, 1996; Fagundes et al., 2003)
influence forage production and quality, directly affecting
the reproductive performance of cows, specially in a more
complex and intensive production system (Rosado Jr. &
Lobato, 2009).

Considering that reproductive efficiency of primiparous
cows is essential to improve productivity indexes in
breeding-to-fattening systems (Beretta et al., 2001, 2002),
the present study evaluated forage management alternative
during  pre- and post-calving period of primiparous Brangus
cows at three years of age.

Material and Methods

The experiment was carried out on São Pedro farm,
which belongs to GAP-Genética Agropecuária and located
in Uruguaiana, Ibirocai district, in the geographic region
called Western Border of the state of Rio Grande do Sul,
Brazil, from July 1st, 2005 to March 3rd, 2006.

Pregnancy diagnosis was performed by rectal
palpation, and the pregnant heifers (163) were classified
according to pregnancy time (more than 120 days of

gestation; from 90 to 120 days of gestation; up to 90 days
of gestation). Heifers were randomly distributed into four
management system from 7/1/2005 to 11/7/2005: 40 heifers
were placed on natural pastures pre- and post-calving;
N/P: 41 heifers on natural pastures pre-calving and on
improved pastures post-calving; P/N: 42 heifers on improved
pastures pre-calving and on natural pastures post-calving;
40 heifers on improved pastures pre- and post-calving.

Heifers were placed on natural pastures on 7/1/2005
in a 178-ha paddock, corresponding to a stocking rate of
190 kg/ha (0.42 AU/ha). One (1) animal unit (AU)
corresponded to 450 kg body weight. Winter-spring
species were introduced on improved pastures. The
heifers managed on improved pastures (introduction of
ryegrass, Lolium multiflorum Lam) occupied an area of
49 ha during the first 30 experimental days at 689 kg/ha
(1.5 AU/ha) stocking rate. After this period, heifers were
transferred to an 80-ha area, which had been seeded three
years earlier with ryegrass, white clover (Trifolium
repens), and bird’s-foot trefoil (Lotus corniculatus cv.
São Gabriel). In addition to natural reseeding by the end
of 2004, the area was seeded on top with 35 kg ryegrass/ha
in April, 2005; however, natural species predominated
during the period the area was used. A stocking rate of
422 kg/ha (0.9 AU/ha) was used. After calving and calf
identification, cows and calves returned to the initial 49-ha
area with ryegrass. The utilization of these two areas
aimed at proper pasture management, did not impaire the
development of the improved pastures or animal
performance. Stocking rate on natural and improved
pastures was not very different due to the change in
management after calving.

On 11/7/2005, when the breeding season started, all
heifers were managed together on natural pastures, at a
stocking rate of 320 kg/ha. Natural mating was used at a
bull:cow ratio of 4%. Bulls had been submitted to breeding
soundness evaluation. Pregnancy was diagnosed using
ultrasound testing on 3/9/2006, 37 days after bulls had
been removed.

At each evaluation period, average forage mass was
estimated in each experimental paddock using the
comparative method of Haydock & Shaw (1975). Forage
samples were weighed, placed in paper bags, identified
according to the paddock and collection date, and dried in
forced-ventilation oven at 60ºC for 72 hours. Forage crude
protein (CP) and neutral detergent fiber (NDF) were
determined (AOAC, 1984).

Cows were weighed every 28 days. Average daily
weight variation (ADWV) was calculated for the interval
between two weighings.
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Results and Discussion

Cows were submitted to the respective forage systems
for 73 days pre-calving and 57 days post-calving, in average,
with little variation in the average periods among treatments
(Table 1). Initial average body weight and body condition
score of cows were not significantly different (P>0.05)
among treatments.

Pre-calving daily weight gain of cows grazing on
improved pastures pre-calving were 167 and 154 g/day
(P>0.05), which were higher (P<0.05) than the losses of 535
and 487 g/day of the cows grazing on natural pastures pre-
calving (P>0.05). Although Hight (1966) states that pre-
calving weights may be confounded with cow pregnancy
stage, it is believed that the observed differences resulted
from the nutritional levels provided by the improved pasture
systems for 76 and 73 days pre-calving, respectively.
Average dry matter availability and chemical quality
estimates of the improved pastures on 7/1/2005 and
8/15/2005 were 1,340 kg DM/ha, 14.13% crude protein, and
64.68% neutral detergent fiber, whereas natural pastures
presented estimates of 720 kg DM/ha availability, 8.95%
crude protein, and 71.63% neutral detergent fiber (Table 2).
The applied stocking rates determined low availability in kg
DM/100 kg body weight. The estimates of improved pastures
were 3.72 and 8.0 kg DM/100 kg body weight, whereas
natural pastures presented 9.6 and 7.3 kg DM/100 kg body
weight, respectively. The higher weight gains observed on
improved pastures pre-calving were due to the higher
protein level and lower neutral detergent fiber content of
the pastures. Pötter & Lobato (2004) worked during the
same months with pastures with slightly lower availability,
but with quality similar (934 kg DM/ha, 62.43% neutral
detergent fiber, and 12.23% crude protein) to the improved

During calving season, cows and calves were evaluated
up to 48 hours post-calving.

Every time animals were weighed, body condition was
scored based on subcutaneous fat deposition according to
Lowman et al. (1976) in a scale from 1 (thin) to 5 (fat).

The experiment was analyzed according to a completely
randomized design. Data were submitted to analysis of
variance, and means were compared by the Tukey test at
5%, using SAS software package, version 6 (SAS, 1997).
Continuous variables with normal distribution were analyzed
considering unequal number of replicates. Five cows without
at least 18 days of change in the post-calving management
systems, three cows that did not calve and 12 cows that lost
their calves due to different reasons were removed from the
statistical analyses. In the system of pre- and post-calving
grazing on natural pastures, 36 cow-calf pairs were used; 38
in the system natural pastures pre-calving and improved
pastures post-calving; 35 in the system improved pasture
pre-calving and natural pastures post-calving; and 34 in the
system of improved pastures pre- and post-calving.

The effect of management systems on pregnancy rate
were analyzed by the Chi-Square test (Steel & Torrie, 1989).

Initial body weight (IBW), initial body condition score
(IBCS), calving weight (CBW), body condition score at
calving (BCSC), final body weight (FBW), final body
condition score (FBCS), average daily weight variation
(ADWV), days pre-calving (DPre) and days post-calving
(DPost) of cows were analyzed according to the following
model:

Yij = u + Ti + eij; i = 1, 2, 3, 4
in which: Yij = IBW, IBCS, CBW, BCSC, FBW, FBCS, ADWV,
DPre or DPost of the jth cow, submitted to the ith system;
u = general mean; Ti = effect of the “i” system; eij = effect of
the random error associated to each Yij observation.

a,b: Means in the same row followed by different letters are different (P<0.05) by Tukey test.

Type of pasture in the pre- and post-calving periods

I tem Natural pre- and Natural pre-calving, Improved pre-calving Improved pre-
post-calving improved post-calving and natural post-calving and post-calving

Initial body weight (kg) 415.8 423.0 410.3 408.3
Initial body condition score 3.54 3.47 3.49 3.48
Weight at calving (kg) 384.3b 391.4b 424.4a 421.2a
Body condition score at calving 3.31b 3.26b 3.60a 3.59a
Final body weight (kg) 391.2c 417.2b 409.8b 442.1a
Final body condition score 3.41c 3.53b 3.50bc 3.76a

Daily weight variation (kg)
  Pre-calving -0.535b -0.487b 0.167a 0.154a
  Post-calving 0.176b 0.503a -0.219c 0.410a
Days pre-calving 68 74 76 73
Days post-calving 62 56 54 57

Table 1 - Body weight and body condition score (scale of 1 to 5) at calving, at the end of the evaluation period, and daily weight variation
in the pre- and post-calving periods
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pastures in the present study, and observed that cows
presented better body condition score at calving than
those grazing on natural pastures with higher availability
(2,500 and 3,000 kg DM/ha), where selective grazing is
possible (Hodgson, 1981). Under similar conditions,
Lobato et al. (1998b) also determined higher pre-calving
weight gain in primiparous cows grazing on improved
pastures as compared to those on natural pastures.

The observed weight loss at the end of gestation with
a stocking rate of 190 kg/ha on natural pastures emphasizes
the need of using moderate stocking rates adjusted to soil
class (Streck et al., 2002), to the growth rate of natural
pastures during winter, and associated to the previous
accumulation of forage reserves by closing areas by the end
of summer and beginning of fall or to the use of
supplementation.

Forage conditions determined similar calving body
weights and body condition scores among cows grazing on
improved pastures pre-calving and natural pastures post-
calving and those exclusively grazing on improved pastures
(424.4 and 421.2 kg; 3.60 and 3.59, respectively), and higher
(P<0.05) as compared to those grazing on natural pastures
pre- and post-calving and improved pastures post-calving
(384.3 and 391.4 kg; 3.31 and 3.26, respectively). These
weights were 35 kg lighter, in average, as compared to those
obtained by cows grazing on improved pastures pre-calving.
Lobato et al. (1998a) evaluated pre- and post-calving
feeding effects on the reproductive efficiency of
primiparous ½ Nelore × ½ Devon cows and verified a 42-kg
difference in calving body weight in cows managed on
natural pastures (370.1, 358.6 and 376.4 kg) as compared to
those grazing on improved pastures (410.0 kg).

Lobato et al. (1998b), aiming at determining the influence
of supplementation and winter-spring improved pastures
on the reproductive performance of primiparous Devon
cows, observed an average daily weight variation pre-
calving of 65 g with natural pastures, 567 and 801 g with two

different supplementations of cows on natural pastures,
and 1,031 kg with improved pastures (P<0.05), and post-
calving weights of 324.7; 340.0; 366.5 and 399.2 kg,
respectively. Consistent with these findings, in the present
study, only cows managed on improved pastures, with
higher nutritional level, presented calving body weights
higher than the initial body weight.

Literature findings on body weight at calving are
very variable, as it depends on breed, location, year,
heifer rearing effects, weight at conception, etc. Cachapuz
et al. (1990), working with primiparous Hereford cows,
obtained calving body weights from 252.0 to 301.5 kg.
Quadros & Lobato (1996), also evaluating primiparous
purebred and crossbred Hereford cows, observed average
calving body weights of 320.7 kg. Gottschall & Lobato
(1996), in primiparous Nelore × Devon cows, showed that
low pre-calving nutritional levels resulted in low calving
body weights (average 311.3 kg) and low pregnancy
rates. Pötter & Lobato (2004) determined calving body
weights of 362.5 and 400.9 kg in primiparous Hereford
and Braford cows, respectively. Vieira et al. (2006)
determined in primiparous Nelore cows, an average body
weight of 436.0 kg at a date close to calving, during four
years of observations.

Morrison et al. (1999), in a study with multiparous cows
presenting moderate body condition score (3-3.5), observed
that moderate loss of body reserves in the final third of
gestation did not influence subsequent reproductive
performance, if forage availability was not limiting to
consumption post-calving. In the present experiment, cows
grazing on natural pastures pre-calving lost an average of
0.31 points of body condition score until calving.

Cows on improved pastures post-calving presented
average body weight variation of 503 and 410 g/day (P>0.05),
which was different (P<0.05) from those managed on natural
pastures, whose values were 0.176 and -0.219 kg/day.
Cows on natural pastures pre-calving presented body weight

Parameter Date

7/1st/2005 8/15th/2005 9/30th/2005 11/7th/2005 11/7th/2005* 12/19 th/2005*

Natural pastures
Dry matter (kg/ha) 8 2 0 6 2 0 9 1 0 6 7 7 7 6 9 8 4 2
Crude protein (%) 9.07 8.82 11.31 10.19 8.16 9.26
Neutral detergent fiber (%) 71.78 71.48 71.13 70.73 77.07 72.92

Improved pastures
Dry matter (kg/ha) 1,156 1,523 1,695 1,392 - -
Crude protein (%) 13.55 14.71 14.32 13.84 - -
Neutral detergent fiber (%) 62.78 64.57 64.64 65.28 - -

Table 2 - Average estimates of forage availability and average crude protein and neutral detergent fiber content of the pastures

*Managed together on natural pastures.
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variation of almost 100 g/day, and higher (P>0.05) than
those grazing on improved pastures both pre- and post-
calving due to the pre-calving nutritional restrictions.
Lobato et al. (1998a) also found higher and compensatory
weight gain post-calving in cows grazing on natural pastures
pre-calving and on improved pastures post-calving (334 g/day)
as compared to cows managed on improved pastures during
both periods (231 g/day).

Weight gain was different (P<0.05) between both natural
pasture systems post-calving. Cows maintained on natural
pastures both pre- and post-calving gained 176 g/day,
whereas those grazing on improved pastures pre-calving
and on natural pastures post-calving lost 219 g/day. This
result is partially due to the disturbance caused by the
change in the forage system, as observed by Beretta &
Lobato (1998). Ferrell (1982) also observed weight losses
in heifers moved to a lower nutritional level system. But,
Pilau & Lobato (2009) used supplementation to promote a
better adjustment in this period. The observed body weight
change was associated to the higher energy requirement for
lactation of growing primiparous cows (NRC, 1996; Freetly,
1999) and to forage availability, which was much lower than
the required 2,500 kg DM/ha (Simeone & Lobato, 1996;
Pötter & Lobato, 2004).

At the end of the experimental treatments, on 11/7th/2005,
the body weight and body condition score of cows grazing
on improved pastures both pre- and post-calving (442.1 kg
and 3.76 points) were higher than those obtained with the
system of natural pastures pre-calving and improved
pastures post-calving and in the system with improved
pastures pre-calving and natural pastures post-calving
(P<0.05; 417.2 and 409.8 kg, respectively), which were similar.
Cows managed exclusively on natural pastures had the
lowest final average body weight and body condition score
(391.2 kg and 3.41); however, their body condition score
was not different (P>0.05) from that of cows submitted to
the system of improved pastures pre-calving and natural
pastures post-calving (3.50).

Wiltbank et al. (1962) considered that variations in
feeding levels between pre- and post-calving periods have
a major effect on reproductive parameters. Pre-calving
feeding level significantly influences anoestrus duration,
and consequently, the number of cows in the heat in the
beginning of the breeding season, with the stronger effects
on primiparous than in multiparous cows. Post-calving
nutritional level affects conception rate, but in situations
where it is possible to supply adequate levels pre-calving,
post-calving nutritional levels do not affect heat
manifestation. Nevertheless, low pre-calving nutritional
levels may be compensated by a better nutritional level

post-calving. In that study, uterine involution was observed
on 35, 38, 40, and 42 days for the high-high, high-low, low-
high, and low-low nutritional levels, respectively.

Evaluating the effect of different nutritional levels on
body condition at calving and post-calving on subsequent
reproductive performance, Richards et al. (1986) observed
little or no influence on calving-first heat interval in cows
with body condition score > 3.0 in any of the tested levels.
Cows with body condition score ≤ 2.5 that maintained or
gained body weight when submitted to intermediate and
high nutritional levels post-calving, presented better
reproductive responses. Cows with body condition score
at calving ≥ 3.0 did not improve their reproductive
performance when fed the highest nutritional levels. Herd
& Sprott (1996) recommended a body condition score at
calving of ≥ 3.0 to obtain good reproductive performance
during the next breeding season. Body weights and body
condition scores at the beginning of the breeding season
were determined on 11/7/2005, at the end of the feeding
treatments (Table 3).

In herds of mature cows weighing 520 kg and with
4.5-5.0 body condition score, Rovira (1996) recommends
that, in order to obtain good reproductive response,
primiparous cows must have 85% of that weight in the
beginning of the breeding season, i.e., around 440 kg, as
lower body weights result in longer calving-first heat and
calving-conception intervals, as well as lower fertility. In
the present study, only cows maintained exclusively on
improved pastures achieved this body weight and 3.76
body condition score, which were both significantly (P<0.05)
higher than those obtained in the other feeding systems.

The body condition score of 3.41 obtained in cows
grazing exclusively on natural pastures was the lowest at
the beginning of the breeding season, which is consistent
with the parameters established by Lowman (1985), who
associated the maintenance of  body condition score during
winter in at least 3.0 until the beginning of the breeding
season to obtain good reproductive performance results
and calving intervals of approximately 365 days. Working
with primiparous Hereford cows presenting body condition
scores of 3.13 and 3.20 (P>0.05) obtained with stocking
rates of 240 and 320 kg/ha on natural pastures, Quadros &
Lobato (1996) observed pregnancy rates of 96.8% and
86.8%, respectively (P>0.05).

Cows submitted to all feeding systems lost weight
during the first half of the breeding season, particularly
those on improved pastures post-calving (P<0.05% -186
and -203 g/day), and those grazing improved pastures pre-
calving, as compared to those grazing natural pastures
post-calving (-54 and -102 g/day). These losses were due to
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the low dry matter availability in all systems (806 kg/ha, with
6.0 kg/100 kg body weight, 8.71% crude protein, and 74.99%
neutral detergent fiber). Using similar forage availability
(820 kg/DM/ha), Simeone & Lobato (1996) also determined
337 g daily weight loss during the first half of the breeding
season. Pötter & Lobato (2004), with forage offer higher
than 2500 kg/DM/ha, obtained 223 g/day weight gain,
whereas cows moved from improved pastures to natural
pastures, despite the forage availability of 3,600 kg/DM/ha,
gained only 116 g/day.

The lower weight gain in cows leaving improved
pastures, consistent with the findings of Pötter & Lobato
(2004), as well as the weight loss observed in the present
study and in the work by Simeone & Lobato (1996), may be
explained by the qualitative or quantitative feed restriction
to which the animals were submitted in the subsequent
period (Allden, 1981) and by the peak of nutritional
requirements that occurs from the final third of gestation
until the peak of lactation, 2.5-3 months post-calving
(Freetly, 1999). Rocha et al. (2004) determined weight losses
of 185 g/day in heifers moved from improved pastures to
natural pastures. Lobato et al. (1998a,b) also observed an
inversion in body weight variation between post-calving
and beginning of the breeding season – cows with the
lowest average weight gain pre- and post-calving presented
the highest weight gains or the lowest weight losses
during the breeding season on natural pastures.

The area managed at a stocking rate of 320 kg/BW/ha
did not accumulate forage, despite the good rainfall levels
of 133, 128 and 145 mm recorded in October, November,
and December, respectively. This demonstrates that the
stocking rate used on this soil and in this environment was
excessive, precluding the supply of the nutritional
requirements of breeding cows, including spring and
beginning of summer. In January, the situation deteriorated
due to a rainfall of merely 48 mm; forage mass grew due to
the 145 mm of rainfall that occurred by the end of

December. However, a stocking rate of 320 kg/ha
promoted good reproductive performance in other soils of
the same Pampa ecosystem when initial forage availability
is higher than 2,500 kg/DM/ha (Quadros & Lobato, 1996;
Pötter & Lobato, 2004). Lower stocking rates, of 240 kg/ha,
allows achieving 2500 kg/DM/ha during its application
(Simeone & Lobato, 1996), influencing body condition
score, weight gain, and reproductive performance.
Weather changes and their effects on natural pasture
quantity and quality in calving-to-fattening systems
requires working with lower stocking rates and higher
forage availability. In pasture-based systems, with no
supplementation, nutrient availability is rarely excessive; on
the contrary, the nutritional levels usually limits the expression
of the  genetic potential of the animal. (Freetly, 1999).

Experimental results have shown that weight gain and
body condition changes during breeding are factors that
determine subsequent reproductive responses (Simeone
& Lobato, 1996; Lobato et al., 2000).

In the second half of the breeding season, all systems
resulted in slightly higher weight gains (P>0.05) than those
obtained in the systems of post-calving on natural pastures
(Table 3). Pötter & Lobato (2004) worked with a stocking
rate of 320 kg/ha and determined almost the double of the
weight gain obtained in the present study (382 g/day), with
a minimum forage mass of 2,500 kg/ha, resulting from higher
than normal rainfall in December (90 mm) and January
(195 mm). Consequently, no weight gain differences were
observed among cows submitted to early or conventional
weaning (396 vs. 382 g/day, respectively).

There was no difference (P>0.05) among systems in
body weight variation during the entire breeding season,
and the weight differences were caused by the treatments
applied from pre-calving until the beginning of the breeding
season. Similar results were obtained by Lobato et al.
(1998a), who also used improved pastures pre- and/or
post-calving or only natural pastures.

Type of pasture in the pre- and post-calving periods

Item Natural pre- Natural pre-calving and Improved pre-calving Improved pre-
and post-calving improved post-calving and natural post-calving and post-calving

Body weight beginning breeding season (kg) 391.2c 417.2b 409.8b 442.1a
Body condition score beginning breeding season 3.41c 3.53b 3.50bc 3.76a
Body weight end of breeding season (kg) 399.1c 417.3b 416.2b 442.7a
Body condition score  end breeding season 3.40b 3.48ab 3.49ab 3.57a
Daily weight variation first half breeding season (kg) -0.054a -0.186b -0.102a -0.203b
Daily weight variation second half breeding season (kg) 0.237 0.185 0.248 0.211
Daily weight variation during entire breeding season (kg) 0.093 0.001 0.075 0.007
Means at same line, followed by different letters, differed (P<0.05) by Tukey test.

Table 3 - Body weight and body condition score (scale from 1 to 5) at the beginning and end of the breeding season, and average daily
weight variation during the breeding season
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Average body weights at the end of the breeding
season regarded to those determined at the beginning of
the experiment, on 7/1/2005, evidence body weight losses
of 16.7 and 5.7 kg in cows in the systems of natural
pastures pre-calving, whereas those using improved
pastures, 5.9 and 34.4 kg weight gains were obtained.
Lobato et al. (1998b) observed a similar trend, since cows
managed exclusively on natural pastures pre-calving  lost
28 kg by the end of the breeding season. In the systems
with improved pastures, with 73 days pre-calving and
40 days post-calving, weight loss was 3.6 kg, whereas with
89 days pre-calving and 52 days post-calving, average
weight gain was 24.1 kg.

The importance of achieving adequate body weight and
body condition score at calving or maintaining or improving
these parameters until the beginning of the breeding
season, as well as maintaining them during the breeding
season, is related to time of conception (Spitzer et al., 1995).
The later cows conceive during the breeding season, the
later they will calve, thereby reducing the interval calving-
end of breeding in the next season (Freetly, 1999; Pötter
& Lobato, 2004), leaving less time for the cow to conceive
during breeding seasons of 90 days, at the most.

Cows submitted to the system using improved pastures
during both periods, pre- and post-calving, presented the
highest pregnancy rate (82.3%) due to their higher body
weights and body condition scores in the beginning and
end of the breeding season. These females presented
exactly 85% of the weight of cows in good body condition
score in the beginning of the breeding season, and
weighted 442.7 kg by the end of the season, or 85%,
which is 3.0% lower than the body weight recommended
by Rovira (1996). The pregnancy rate obtained with
system using exclusively improved pasture was different
(P<0.05) only from that obtained with exclusively natural
pastures (52.7%), where cows maintained 3.4 body
condition score in the beginning of mating. Lobato et al.
(1998a) observed similar effects in cows maintained on
natural pastures with or without supplementation of
low-quality hay, with cows on improved pastures pre-
and post-calving presenting 95.2% pregnancy rate and
shorter calving interval (380 days). Cows maintained on

improved pastures for 70 days post-calving presented
86.4% pregnancy rate and a calving interval of 430 days.
Cows grazing on natural pastures pre- and post-calving
with or without supplementation of low-quality hay, had
lower pregnancy rates, of 66.7 and 35%, respectively.

Lobato et al. (1998b) did not observe significant
differences in pregnancy rates among cows maintained on
natural pastures pre- and post-calving (81.3%) and those
supplemented up to 65% of their protein requirements and
34% of their energy requirements (77.8%). However, cows
managed on improved pastures presented 100 and 93.1%
pregnancy rates (P>0.05). Working with cows with low
body weights and body condition scores and managed for
60 days post-calving on improved pastures, Polli & Lobato
(1985) obtained higher weight gain (634 vs. -10 g/day) as
compared to those maintained on natural pastures; however,
the obtained pregnancy rates were not economically
justifiable (21.7 vs. 0.0%, respectively).

Despite the lack of statistical difference (P>0.05), the
pregnancy rate obtained with the system of natural pastures
pre- and post-calving (52.7%) was numerically lower than
that determined with the systems of natural pastures only
pre-calving (65.8%) or only post-calving (62.8%). In practical
terms, this means a difference of 13 calves per 100 lactating
cows, with consequences on outcome rates and genetic
improvement processes (Pötter et al., 1998; Beretta et al.,
2002). This emphasized the need to use moderate stocking
rates on natural pastures (Quadros & Lobato, 1996; Fagundes
et al., 2003; Pötter & Lobato, 2004) and/or improved pastures
in order to obtain better reproductive indexes (Lobato et al.,
1998a,b, 2000). Pregnancy rates were not different among
systems possibly due to the low number of experimental
animals per management system. However, under commercial
systems, or when the effect of year on the same commercial
herd is considered (Vieira et al., 2005b), pregnancy rates are
10 to 13% higher in cows with calves, which affects outcome
rates and selection opportunities in subsequent years.

Heifers submitted to the system of improved pastures
post-calving presented 417.2 and 417.3 kg body weight at
the beginning and end of the breeding season, corresponding
to 80% of the required weight, while Rovira (1996)
recommends 85 and 88% of a mature weight of 520 kg of

Pasture system Pregnant Not pregnant Pregnancy rate (%)

Natural pre- and post-calving 19 17 52.7b
Natural pre-calving and improved post-calving 25 13 65.8ab
Improved pre-calving and natural post-calving 22 13 62.8ab
Improved pre- and post-calving 28 06 82.3a
Means in the same column followed by different letters are different (P<0.05) by Chi-Square test.

Table 4 - Pregnancy rate according to forage system
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cows in good body condition. Similarly, cows on natural
pastures post-calving had 409.8 and 416.2 kg body weight
at the beginning and end of the breeding season,
corresponding to 79 and 80% mature cow weight,
respectively, which were 6 and 8% below the requirements.
During the breeding season, body condition scores of
heifers in the natural pasture systems practically did not
change, whereas in the system of exclusively improved
pastures, heifers lost 0.19 body condition score.

Fagundes et al. (2003) compared stocking rates of 280
and 360 kg/ha on natural pastures. The latter corresponds
to the requirement of the Instituto Nacional de Colonização
e Reforma Agrária (INCRA) as an indicator of productivity
in most beef-cattle farms in Rio Grande do Sul. Those
authors verified lower (P<0.05) pregnancy rate at the higher
stocking rate (22.56% vs. 67.56%, respectively), and
concluded that the stocking rate of 360 kg/ha is ecologically
and economically unfeasible, as it results in low pregnancy
rates and long calving intervals.

In a study carried out on natural pastures at lower
stocking rates (240 and 320 kg/ha) and improved pastures,
Pötter & Lobato (2004) did not find significant differences
(P>0.05) among pastures and stocking rates due to the high
obtained pregnancy rates, of 93.8, 90.6 and 100%,
respectively. These results were attributed to the adequate
body condition score of the cows (average of 3.63) in the
beginning of the breeding season. However, stocking rates
in natural pastures and improved pastures affected stocking
rates during the breeding season: 21 days after the beginning
of mating, 15.6 and 17.9% of the cows at 240 kg/ha stocking
rate and those on improved pastures, respectively, were
pregnant, whereas none of those at 320 kg/ha had conceived.
After 42 days of mating, 46.9 and 71.4% of the cows at the
lower stocking rate and on improved pastures were pregnant,
respectively, whereas only 37.5% of the cows at the higher
stocking rates had conceived.

Similarly, in the present study, gestation time was
estimated using ultrasound examination 37 days after the
bulls were removed from the herd. The examination
determined gestation times of 41, 52, 42, and 61 days for
natural pastures pre- and post-calving; natural pastures
only pre-calving; natural pastures only post-calving; and
improved pastures pre- and post-calving, respectively.
Therefore, in average, heifers submitted to the system of
improved pastures pre- and post-calving conceived during
the first ten days, those in the system of natural pastures
pre-calving and improved pastures post-calving during the
first 20 days, whereas those maintained in the systems of
natural pastures during both periods, or only post-calving
conceived during the first 30 days of the breeding season.

The lowest interval between the beginning of the breeding
season and conception obtained with the system of
improved pastures is a result of the higher average body
weights (421.2 and 442.1 kg) and body condition scores
(3.59 and 3.76) at calving and beginning of mating promoted
by the higher nutritional level offered during the 130 days
pre- and post-calving on improved pastures (Tables 1 and 3).
Wright et al. (1987) attribute a 43-day reduction in post-
calving anoestrus for each point of increase in body
condition score at calving.

The intermediate average interval of 20 days between
the beginning of the breeding season and conception
obtained with the system of improved pastures pre-calving
and improved pastures post-calving relative to the other
intervals obtained with the systems of improved pastures
or natural pastures pre- and post-calving is attributed to the
post-calving weight gain of 503 g/day on improved pastures,
which was slightly higher than that obtained with the
system of improved pastures only post-calving, but
significantly higher than those obtained by cows maintained
or changed to natural pastures post-calving (176 and
-219 g/day, respectively). That weight gain allowed
increasing body weight and body condition score until the
beginning of mating, stimulating the return of the
reproductive activity (Table 1).

In the system of improved pastures pre-calving and
natural pastures post-calving, post-calving weight loss
until 11/7/2005 (-219 g/day) and, then during the first half of
the breeding season (-102 g/day) resulted in higher inhibition
of estrus activity, and consequent similar gestation time as
that of heifers managed on natural pastures pre- and post-
calving. This was caused by the low dry matter availability,
which was lower than 1000 kg/ha, considered insufficient to
produce pregnancy rates higher than 85% (Simeone &
Lobato, 1996; Fagundes et al, 2003; Pötter & Lobato, 2004).
Lobato & Barcelos (1992) verified that cows maintained on
improved pastures oats/ryegrass) for 60 days post-calving
presented higher pregnancy rates (77.9%) as compared to
those grazing only on natural pastures (27.7%). Calving
interval (436 days) and mating-conception interval (48 days)
were significantly lower in animals maintained exclusively
on improved pastures relative to those maintained
exclusively on natural pastures (calving interval of 588 days
and mating-conception interval of 63 days).

When working with different forage systems pre- and
post-calving, body weight and body condition score
evolution must be closely monitored, as well as their targets
at calving and subsequent times, which are associated to
natural pasture quality, and particularly, dry matter
availability.



2089Pre- and post-calving forage systems and reproductive performance of primiparous cows

R. Bras. Zootec., v.39, n.9, p.2081-2090, 2010

Conclusions

Primiparous heifers managed on improved pastures
pre- and post-calving present higher body weight and
body condition score in the beginning of the breeding
season, higher pregnancy rate, and conceive earlier. The
management of heifers on improved pastures pre- or post-
calving does not influence body weight at the beginning of
the breeding season or pregnancy obtained with these
systems. However, cows grazing on improved pastures
post-calving conceive earlier. Primiparous cows managed
on natural pastures pre- and post-calving at a stocking rate
of 320 kg/ha and low forage availability present the lowest
pregnancy rates and conceive later.
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