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Abstract: The objective of this study was to determine the effect of the suckling systems on live body weight,
body condition score and the onset of the postpartum ovarian activity in Bos taurus x Bos indicus cows under
tropical humid conditions of Mexico. Sixty multiparous pregnant B. taurus x B. indicus cows, with average age
and body weight of 6.3842.4 years and 446.8458.7 kg, respectively, were used. Cows were randomly assigned
to two treatments: Continuous Suckling (CS; n = 30), the calves remained with the cows for 24 h daily;
Restricted Suckling (RS; n = 30), the calves suckled once a day by 30 min, starting on the 7th day of the
postpartum period until day 105. There was not significant effect of the suckling system on body weight and
luteal phase duration (p=0.05). However, differences (p<0.02) were found for body condition score (3.01+0.06
vs. 3.3340.06, for CS and RS, respectively). The ovulation rate was higher (p<:0.001) in the RS group that in the
CS (83.3 vs. 36.6%, respectively) and the interval calving-first ovulation was shorter (p<<0.005) for the RS
(58.746.2 days) than for the CS system (84.6146.2 days). Pregnancy rate at 45 days postpartum was higher
(p=10.001) in the RS system (50.0%), with regard to the CS group (13.3%). Under the present conditions of this
study, the suckling system affected the body condition score, ovulation rate and conception rate of
B. taurus x B. indicus cows.
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INTRODUCTION

Meat production in tropical regions relies mamly on
Zebu cattle and their crosses with Bos tfaurus cattle;
however, reproductive efficiency of livestock m these
regions is poor, not only because of genetic limitations
but also because the effect of the environmental
conditions characterized by very mtense droughts
periods, along with systems of continuous grazing in
paddocks with low availability of nutrients or dry matter
and little or no food supplement, which are the main
factors that affect the nutritional balance (Perez et al.,
2001).

Low intake of nutrients can cause a negative energy
balance associated with mobilization of body reserves
designed to maintain milk production, which leads to an

accentuated body weight loss m the post-partum, which
seems to prolong anestrous (Kawashima et af., 2008). This
seems to be the main problem affecting the reproductive
efficiency of preduction umts and that causes major
econormic losses for producers (Ahmed, 2007). According
to Plasse (1994), under extensive conditions, plant
biomass production per unit area seems not to be enough
to fill the needs of pregnant cows especially if they are
first calving cows, due to the demands of this
physiological status for maintenance, growth, milk
production and reproduction.

The implementation of a restricted mating period to
90 days vyear™ involves modifying the cow-calf
management to get the maximum benefit from this
reproductive practice. The inhibitory effect of suckling on
the onset of reproductive activity 1s widely known in the
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beef cattle industry (Short et al., 1972; Radford et al.,
1978, Wettemann et al., 1978; Berardinelli et al., 2005),
particularly in Zebu type cattle. The objective of this
study was further to contribute to determine the effect of
type of suckling on body weight, body score and onset of
postpartum ovarian activity in Bos faurus x Bos indicus
cows under the tropical-humid conditions of Mexico.

MATERIALS AND METHODS

Localization of the area of study: The experiment was
conducted in the Tabasco campus of the Colegio de
Postgraduados located in Cardenas Tabasco, Mexico at
18°00" North latitude and 93°30' West longitude and 9 m
above sea level. The clhmate of the region 1s hot and
humid with 2.231 mm average annual rainfall and average
annual temperature of 26.1°C (Garcia, 1988).

Animals and treatments: Sixty B. faurus x B. indicus
multiparous pregnant cows of unknown breed grade, with
mean age and weight of 6.38+2.4 years and 446.8+58.7 kg,
respectively, were wsed. The cows were randomly
distributed to treatments as they were calving: Group 1,
included cows with calf at foot under Continuous
Suckling (CS, n = 30) and group 2, mcluded restricted
suckling cows (cows to which calves were withdrew at
7 days postpartum for about 30 min daily in the
morning (AR, n = 30). All cows were kept in star grass
(Cynodon plectostachius) paddocks with native grass
(Paspalum sp.) and water ad-libitum.

Cow body weight and score: Cows were weighed and their
body condition score was measured at 14 days mterval,
from calving to 120 days postpartum. Cows body
condition was determined by visual appraisal of the
lumbar vertebrae and the bottom of the tail, using a 1-5
scale, where 1 = emaciated and 5 = obese (Rossi, 2006).

Blood sampling: At day seven postpartum blood samples
were taken from all the cows, jugular vein punction, twice
a week (monday and friday) until day 105 postpartum.
Blood samples were centrifuged (1800x g at -4°C) to obtain
the sera and kept at -20°C, until progesterone testing (P,)
using solid phase Radioimmunocassay (Coat A Count,
Diagnostics Products Corporation), with a sensitivity of
20.1 ng mL.~" and an interassay coefficient of variation of
3.93%.

Ovarian activity definition: When P, concentration was
>1 ng mL™' the cow onset of ovarian activity was
confirmed (Stevenson and Britt, 1979). The luteal phase
was considered of normal duration (>7 days) if P,
concentration was >1 ng mL™ in three consecutive
sampling moments (Kawashima et al., 2007).
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Estrous detection, time of service and conception rate:
Estrous was detected by visual appraisal twice a day (am
and pm) by space of 60 min, registering the hour and date
of estrous. Females in heat were served by artificial
insemination 12 h after estrous detection. The conception
rate was determinate by rectal palpation 45 days after
artificial msemmation.

Statistical analysis: Data on body weight and body
condition of cows were analyzed by repeated measure
models, using the MIXED procedure of SAS (2000)
considering the ammal as the experimental error term to
determine the effect of the type of suckling system.
Ovulation rate, luteal phase duration of the corpus luteum
and pregnancy rate at 45 days was analyzed by y’-tests.
The variable days at first ovulation postpartum was
analyzed using a t-test (TMP, 2002).

RESULTS AND DISCUSSION

Pospartum body weight: No significant effect of suckling
system was observed (p>0.05) on body weight change
during the postpartum period (434.0£2.97 vs. 439.842.95)
for C3 and RS, respectively. The cows body weight for
the two suckling systems decreased from the onset of
lactation until the 16th postpartum day. The RS cows
increased their body weight from day 23 tll 56, whereas
the CS cows maintained their body weight loss until day
56 and tend to decrease slightly until, day 105 (Fig. 1). At
calving time, the mean cow body weight was 453.2+10.3
and 448.8+10.3 kg for the CS and RS groups, respectively.
At 105 days the mean body weights were 429.2+10.3 and
438.9410.6 kg, respectively. The CS cows decreased 24 kg
on average and those of the RS group 10 kg.

It is possible that the body weight loss observed
during the 16 first postpartum days in both groups
of cows has been due to the fact that the nutritional
requiremnents for the onset of the lactation are ligher
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Fig. 1: Postpartum body weight of F1 cows under
Restricted (RS) and Continuous Suckling (CS)
under tropical condition of Mexico
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than  those provided by the grass  paddocks
(Ramirez-Tglesias et al., 1992). The RS cows probably
decreased their fodder consumption, because of the
stress they were subject from day 7 after calving, when
they were separated from their calves. Nevertheless, on
day 23 they adapted to the 30 min daily suckling and
entered to a phase of positive energy balance and they
gained weight. For the CS cows their weight loss was
more pronounced, as result of having the calf at foot and
had to produce more milk, which might cause a greater
mobilization of the cow body reserves. Siunilar results were
found by Villa-Godoy and Villagomez (2000) in cows
grazing in Star grass during the first 120 days after
calving. Weight loss during the suckling period has been
reported by Salgado ef al. (2005), who found a difference
of 37 and 38 kg between calving weight and weight at the
end of the study for cows suckled by the calf twice a day
for 30 min or with a calf at foot for 7-8 h day™'. This
suggests that cows increase their metabolism and
achieve a greater mobilization of their body reserves to
meet the needs of the calf. The environmental conditions
of the tropics characterized by periods of very intense
drought, along with continuous grazing systems, with few
grass availability and quality, low availability of dry matter
or nutrients and no food supplement, since to constitute
the main factors that affect the nutritional balance. Low
mtake of nutrients causes a negative energy balance
assoclated with a mobilization of the body reserves
designed to maintain milk yield, which induces a marked
loss of weight in the postpartum (Perez et al., 2001 ).

Postpartum body condition: Differences between the two
types of suckling system (p<<0.02) in body condition score
were observed. Starting the second postpartum day a
decrease (p<0.05) in body condition of the CS cows was
found. The RS cows maintained they body condition
score from 9-48 day postpartum, increased it from 56-81
day and decreased from 92-105 day postpartum (Fig. 2).
A linear relationshup have been reported between
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Fig. 2: Postpartum body condition score of F1 cows under
Restricted (R3) and Continuous Suckling (CS)
under tropical condition of Mexico
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body condition score and body weight, indicating that for
each unit change of body condition is associated with a
change of 33 (Lalman et al, 1997), 38 (Wagner ef al.,
1988) or 40 kg (Buskirk et al., 1992) of live weight (using
a scale of 1-9). In this study, using a 1-5 scale, the results
agree with the previous reports, being observed that for
each half-pomnt of bedy condition reduction, 22 kg body
weight reduction. NRC (1996) assumes that 44 kg weight
is associated with one unit of body condition score using
two linear functions that converge to a score of 5 points.

There 18 evidence that the body condition at calving
has an mmportant effect on the onset of the ovarian
activity. In this study, cows started with an average body
condition score of 3.5 (on a scale of 1-5) at calving and
after 120 days ther score fell to 2.87+0.11 for CS and
2.9240.11, for RS; both groups decreased slightly =0.5
point. For an optimal reproduction Short et al. (1990),
recommended a body condition score of 5-7 before
calving (on a 9 ponts scale) because 1t 18 very difficult
and expensive to comrect nutritional problems by
increasing food consumption after calving. Salgado et al.
(2005) noted that the type of suckling system causes an
increase in the mobilization of body reserves and a loss of
up to one poimnt m the corporal condition in cows
undergoing suckling twice per day for about 30 min, or
under a traditional system, where the calves stayed with
their mother continuously for a period of 6 or 7 h

Nutrient requirements increase substantially after
calving and during the lactation peal, which is usually
reached between the 45-60 days of postpartum. In
addition, the reproductive functions must be restarted in
order to maintain a birth per year, therefore a lactating cow
fed base only on grass, may not consume the nutrients to
meet their demands for maintenance and milk production.
In this regard, Salgado et al (2005) found that
supplementation during the early postpartum does not
prevent the loss of body condition, whereas the cow fed
the calf and they reported a loss of 1.1 and 0.9 points in
body condition n cows supplemented (2.5 kg cottonseed)
and not supplemented, during the post-partum period.
The loss of body condition has been associated with the
mobilization of the body reserves, being the non-esterifies
fatty acids one of the metabolites, which can act as
early indicators of the use of the body reserves.
Kawashiwa ez al. (2008) reported an increase in the serum
concentration of non-esterified fatty acids in cows
subjected to suckling than those cows, which were not
subjected to that management.

According to Plasse (1994), under
conditions, production of plant biomass per unit area
seems to be not enough to fill the needs of a lactating cow
and even more if they are first calving cows, due to the

extensive
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Table 1: Onset of the ovarian activity, interval-calving to first ovulation and conception rate of B. taurus x B. indicus cows with Continuous (C8) or Restricted

Suckling (RS) under tropical conditions of Mexico

Ovulating cows

first ovulation

Interval calving

Luteal phase duration n (®o) Pregnancy at 45 days postpartum

Groups N n % (days) <7 days »14 davs n %

CS 30 11 36.6* 84.6+6.2* 8(72.7) 327D 4 13.3
RS 30 25 83.3 58.746.20 6(54.5) 5(45.4) 15 50.0p
p-values - p=<0.001 p0.005 - - - p0.001

demands that thus physiological status demands for
maimntenance, growth, milk production and reproduction,
therefore, the body condition decrease, as a result of a
poor nutrition, increasing the time required to the onset of
luteal activity (Bishop et al., 1994).

Onset of ovarian activity: The system of suckling effected
(p<0.001) the onset of ovarian activity. Ovulation and
conception rates were higher for the RS system than for
the CS system. The number of days at first ovulation was
lower for the RS system (p<0.005). There was no
difference (p=0.05) in the luteal phase duration of the
corpus luteumn of RS and CS cows (Table 1).

Effect of type of suckling effect was also observed by
Stagg et al. (1998), who found that the interval calving to
first ovulation in Holstein cows and their crosses
with Hereford and Angus under continuous suckling
re-tmitiated ovarian activity 79 days after calving, whereas
those cows subject to restricted suckling with the calf
near or isolated presented means of 62 and 51 days,
respectively.

Among the factors that affect cow reproduction,
suckling and nutrition occupy an important role.
Galina and Arthur (1989) indicate that suckling is an
external stimulus in the regulation of reproductive cycles
of meat type cows and that the presence of the calf can
delay the onset of the hypothalamus pituitary activity.
Sacoto et al. (2005) reported a calving to first ovulation
mterval greater in cows subjected to continuous suckling
(75 day) than those subjected to restricted suckling
(45 day) or milking (31 day), additionally, those
researchers reported that the first estrous was noted at 93,
70and 49 days, respectively. Marin et af. (2007) observed
that in dawy cows with calf removed at 7 days of age, the
onset of ovarian activity was shown at 29.6+12.4 days,
achieving a reduction this period by the supplementation
of polyunsaturated fatty acids m the diet (23.3+12.8),
possibly because vegetable o1l provides highly available
energy for the reactivation of the hypothalamus pituitary
gonads axis, the LH preovulatory peak, ovulation and
functional development of the corpus luteum.

Apart from the effects of suckling and nutriton on
reproduction, some researchers report interaction between
variables. An inadequate nutrition increases the time of
calving to first estrous induced by suckling in beef cows
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(Butler and Smith, 1989; Stagg et al, 1998). The
physiological mechanisms by which undernourishment
and loss weight cause the prolongation of the anestrous
postpartum are little known. However, the failure in
ovarian activity 1s attributed to a deficiency in
gonadotropins causing alterations in the follicular
development, absence of estrous and lack of ovulation
(Perez et al., 2001; Ahmed, 2007; Kawashima et al., 2008).
Robson et al. (2008) pointed out that if the onset of
ovarian activity occurs shortly after calving, this only is
accompanied by follicular development because the first
dominant follicle can be detected at 10-20 days
postpartum. However, ovulation does not occur because
in this period there is a low serum concentration of LH
(Stagg ef al., 1998), as result of a negative feedback of
estrogen together with endogenous opioid peptides and
negative energy balance, which limits the input of energy
for the hormone synthesis (Williams, 1990). Tn this regard,
the low frequency of LH, pulses observed during the
postpartum (Kawashiwa et al, 2008) would cause the
atresia of dommant follicles. Other researchers have
pointed out that suckling and the constant presence of
the calf decrease the hypothalamic release of the
Gonadotropin Releasing Hormone (GnRH) and LH,
extending the time of the onset of the ovarian activity. It
has been shown that the removal of the calf increases the
release of GnRH (Gazal et al, 1998) and therefore, the
frequency and amplitude of LH pulses (Gnffith and
Williams, 1996; Yawas and Walton, 2000).

Some studies show that an increase in the intake of
nutrients after calving ncreases the conception and
pregnancy rates i meat-producing cows (Wiltbank ef af .,
1962). Raising the energy density in the diet increases the
body weight and the body condition, reducing the calving
to first estrous interval. However, few cows fed a diet of
high energy start estrous at 90 days postpartum.

Similarly, nursing cows supplemented with a
concentrated to win >1 kg day™" do not start ovarian
activity before 70 days postpartum (Lalman ef af., 1997).
Browning et al. (1994) noted that the onset of the ovarian
activity in cows under continuous suckling, the calving to
first estrous interval was 64.6+£3.9 day, while for cows
under restricted suckling was 41.943.0 day. These
researchers also found that the percentage of cows that
started ovarian activity was 70 vs. 16%, when suckling
was restricted or continuous, respectively.
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CONCLUSION

The suckling system affected the body condition,
ovulation rate, interval calving to first ovulation and
pregnancy rate of Bos tawrus x Bos indicus cows under
tropical-humid conditions of Mexico.
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