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’@Abstract

The present study evaluates Qconomic viability of puberty induction in nulliparous
Bos taurus indicus Nellore prg€d heifers using an intravaginal device of fourth-use and
melengestrol acetate (M . The experiment was undertaken in the Nossa Senhora
Aparecida Farm, Terenags City, Mato Grosso do Sul, Brazil, and was utilized a completely
randomized experi (@al design in a 2 x 3 factorial scheme. Two age classes were

po Grande, Brasil.
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included in the ; which were divided into 348 precocious (early-cycle) heifers, aging
16-18 months ighting an average of 264.6 kg and 543 conventional-cycle heifers
aging 24-26 ths averaging 346.8 kg. The three treatments were as follows: control
without t uction of follicle formation (treatment 1); treatment 2: induction with an

implant (intravaginal implantation with a fourth-use progesterone implant
, withdrawal on Day 12, and application of 1 ml of intramuscular estradiol
ate [ECP®]); and treatment 3, 2.3 g of MGA® during 12 days with supplement
follewed by 1 ml of intramuscular ECP® at the end of the treatment. Heifers induced
via implantation had a higher rate of ovarian activity (presence of corpus luteum) during
the early cycle (63.8% animals) while the conventional cycle (72.4%). This effect
influenced the frequency of early stage anestrus (56%). Among the treatments
evaluated, 72% of control heifers had no ovarian activity (absence of corpus luteum). In
the group with implant induction the conception rates were 65.5% and 62.4% in early
and conventional-cycle females, respectively. Puberty induction in Nellore heifers
provides a high economic return. The protocol revealed highest efficiency compared to
the control group.

Keywords: Estrus induction, fertility, reproductive efficiency, economic return,
pregnancy rate.



Resumen

En el estudio se evalto la viabilidad econémica de la induccién de la pubertad en
novillas Nellore nuliparas Bos taurus indicus utilizando un dispositivo intravaginal de
cuarto uso y acetato de melengestrol (MGA®). El experimento se realizé en la Hacienda
Nossa Senhora Aparecida, ciudad de Terenos, Mato Grosso do Sul, Brasil, y se utilizé
un disefio experimental completamente al azar en un esquema factorial de 2 x 3. Se
incluyeron animales en dos grupos de desarrollo: novillas precoces (ciclo temprano),
con edades entre los 16 y los 18 meses, con un promedio de 264,6 kg; y 543 novillas de
ciclo convencional con edades entre 24 y 26 meses y un promedio de peso vivo de 346 8
kg. Los tratamientos fueron: control sin la induccién de formacion de foli
(tratamiento-1); tratamiento-2 consistente en induccién con un implante intrav,
(implante de progesterona de cuarto uso) en el dia O, retiro el dia 12 y aplicach Q
ml de cipionato de estradiol intramuscular [ECP®]; y tratamiento-3 consist n 2, 3
g de MGA® durante 12 dias con suplemento seguido de 1 ml de ECP® intr§&cular al
final del tratamiento. Las novillas inducidas a través de la implantacic ieron una
mayor tasa de actividad ovarica (presencia de cuerpo luteo) durante iclo temprano
(63.8% animales) y en el ciclo convencional (72.4%). Este efecto inl}ﬁn la frecuencia
de los estadios en etapa temprana (56%). Entre los tratamiento uados, el 72% de
las novillas de control no presentaban actividad ovarica (ausen@e cuerpo lateo). En
el grupo con induccion de implantes, las tasas de concepciﬁu ron de 65.5% y 62.4%
en novillas de ciclo temprano y convencional, respecti nte. La induccién a la
pubertad en novillas Nellore proporciona un alto rendﬁé'zﬁo economico. El protocolo
revel6 una mayor eficiencia de este tratamiento en c@ racion con el grupo control.

Palabras clave: Induccién del estro, fertili eficiencia reproductiva, retorno
econdmico, tasa de prefiez. ‘

Ir@\ction

Brazil is one of the largest &@uoers and exporters of beef in the world
(ABIEC, 2019). Altho in recent years, beef exports have been
significant and of gre @conomie importance, cattle increasingly compete
for physical/ econesmc space with agricultural crops (Lima et al., 2013).
With the eco@'(c globalization of agribusiness (Silva et al., 2009) the
productiorédtattle in Brazil needs to establish production systems that
can efi tly produce quality meat at low prices (Euclides et al., 2001).
@tlon these systems must be competitive, sustainable, and able to
produce early animals. Given these challenges, knowledge on
reproduction, genetics, and drugs has been applied to increase the
efficiency of artificial insemination (AI) and the use of Al protocols of a
fixed time (AIFT). This has resulted in increased efficiency in the use of
reproductive animal husbandry, which is an important tool for genetic
improvement and increased productivity (Neri et al., 2015). Valle (2011)

reported that reproduction was the basis for increasing zootechnical



indexes. According to Sa Filho et al. (2009), production modern livestock
require the use of reproductive indexes (such as pregnancy rate, service
index, birth interval, and birth rate) to plan this activity within the farm.

A heifer reaches puberty once gametes are released and when all
stages of sexual behavior are established (Hafez and Hafez, 2004).
Reproductive characteristics have been sought to reduce the age of first
calving to optimize the reproductive performance of females (Silva et al.,
2005). According to Freitas et al. (2011), this physiological conditjexi™
influenced by the weight of the animals. In this sense, AIFT &QS he
synchronized induction of ovulation in heifers at predeter d times,
reducing the interval between births, and allowing the @sception and
concentration of mating services and births to be pla o etal., 2003;
Neri et al., 2015).

Gottschall et al. (2012) noted that success of ovulation
synchronization with AIFT in cut matrices &nded on the efficacy of the
protocols employed and the applicatior(/&%irugs. However, results have
been associated with management) Nody condition score, and previous
knowledge on the physiolo%@ status of the animals for the
implementation of AIFT &@ subsequent biotechnological success
(Maziero et al., 2012). ’l@@, the most frequently applied AIFT protocols
in beef cattle are ,&gdociated with intravaginal devices containing
progesterone, ?st@iol, and prostaglandin (PGF2a), as well as protocols
associated wiQ\t e gonadotropin-releasing hormone (GnRH) and PGF2a
called Ov (Bo et al., 2002). In addition, progesterone can be
admin'e{ged orally (melengestrol acetate, MGA) or via subcutaneous
im! ts (norgestomet) (Stevenson et al., 2003; Borges and Macedo,
2§§Rodrigues, 2016).

Oral MGA helps to prevent the occurrence of premature luteolysis,
or short cycles (Sa Filho,2007), by increasing the fixation of the corpus
luteum and enhancing conception rates (Wood-Follis et al., 2004). In
addition to stimulating follicular development, it allows greater efficiency

of GnRH in the protocol (Meneghetti et al., 2001).



Based on a study by Valle (2011) anticipation of age at first calving
and shorter calving intervals were found to be fundamental for increasing
the rate of return on capital, as well as promoting efficiency in the use of
pasture with early identification of unproductive animals. However, the
costing and determination of profitability represent challenges that must
be overcome for agricultural companies to be competitive (Cogan, 1999).
The cost of using biotechnology and drugs to increase the rate pregnancy
of bovine females is fundamental for evaluating the financial impa f
each activity involved in the rural enterprise. By utilizing }o ic
results, the producer can consciously make decisions an c@ew their
production system as a company (Lopes and Carvalho, %@S

The objective of the present study was to evaluate the induction
of puberty in precocious (early-cycle) and conventional-cycle Bos taurus
indicus Nellore breed heifers using an intravaginal device and MGA to
determine the economic viability of these techniques.

(/V
Material a ??nethods
The experiment was carried at Nossa Senhora Aparecida Farm
(20.43°S, 55.28°W), munici«;@y of Terenos, Mato Grosso do Sul, Brazil,
on 891 nulliparous Nell@&eifers from July 17, 2015 to September 16,
2015. The animals maintained in pastures of Urochloa brizantha
cultivar Mararidu@th a protein mineral supplement supplied ad libitum
(Table 1). All.{;éﬁqals were previously identified and evermined, and the
groups we@ omogenized to determine the body condition score (BCS) of

the gr , using the scale of 1 to 5 as proposed by Edmonson et al.

(g@k



Table 1. Guarantee levels per kg of protein mineral supplement of

Nellore heifers treated with artificial insemination of a fixed time

(AIFT)
Nutrients Quantity Nutrients Quantity
NNP Eq 168.00g Covers (min.) 400.00 mg

Proteico (max.)

Calcium (min.) 150.00 g Manganese (min.) 455.00 mg

Calcium (méax.) 180.00¢g Zinc (min.) 1,876.00 mg K‘
Phosphorus 65.00 g Organic chrome 2.50 mg (\Q
(min.) (min.) @
Magnesium 2,500.00 DBR probiotic 500 g 6

(min.) mg (min.)

Sulfur (min.) 6,200.00 Magnesio @&) mg

mg quelatado (min.)
Sodium (min.) 116.00 g Chelated C 22.00 mg

(min.)
Selenite (min.)  5.00 mg Chelate @1 min.) 4,000.00 mg
Iodo (min.) 30.00 mg Selerfiu chelated 0.20 mg
Cobalt (min.) 30.00 m%&iela‘ced zinc (min.) 120.00 mg
Basic composition of t@&gt: Starea® 200 S, urea, calcium
carbonate, dicalciu phate, common salt, sulfur, magnesium

oxide, calcium i %, inc oxide, sodium selenite, cobalt sulfate,

copper sulfa anganese sulfate, chelated minerals, organic

chromiu BR (ruminal bacteria), palatabilizer. Estimated
AN ~

consu@ n 100 to 120 g per animal per day.

O

&xperimental design was completely randomized in a 2 x 3
f%o’@a scheme and included two age classes with 348 precocious (early)
cyele (16-18 months) heifers with an average weight of 264.6 kg and 543
conventional-cycle (24-26 months) heifers with a mean weight of 346.8
kg. The three treatments were as follows: treatment-1, control without
the induction of follicle formation (116 heifers in the early cicle and 181
in the conventional cycle); treatment-2, induction with an intravaginal
implant reused by fourth time (intravaginal implant of progesterone

inserted on day O (DO) and removed on day 12 (D12), when 1 ml of



intramuscular estradiol cypionate [ECP®) was administered| having 116
heifers in the early cycle and 181 in the conventional cycle; and
treatment-3, MGA induction protocol with 2.3 g/day supplied for 12
days, and at the end of the treatment, 1 ml of intramuscular ECP® was
administered (116 heifers in the early cicle and 181 in the conventional
cycle).

After 10 days of induction treatment, all flock, including the control
group, were subjected to the AIFT protocol, with the first day, fQ’E‘he
protocol considered as DO. Animals received a used int \g
progesterone implant (fourth use) and were administered 2 m Gpestradlol
benzoate (Estrogin® 5 mg, Biofarm, tecnologia em Vete@arla, Brasil)
intramuscularly. The second treatment was administe on day 7 (D7)
and included 2.5 ml of intramuscular prostaglandg, analogue (Lutalyse®,
dinoprost trometamine, 6.71 mg (equivalents{i&mg/ mL of dinoprost),
Zoetis Industria de Produtos Veterinérios@Qa, Brasil). On day 9 (D9),
the intravaginal implants were remoy nd 0.3 ml of intramuscular
estradiol cypionate (ECP®, 2 Zoetis Industria de Produtos
Veterinarios Ltda, Brasil) an Q‘g
chorionic gonadotropin, ZQJ@UI (eCG, PMSG), Zoetis Industria de
Produtos Veterinarios L@ Brasil) were applied. On day 11 (D11) the

ml of eCG (Novormon®, equine

heifers were submit, o artificial inseminating (Al) using commercial
Angus bull se‘meQmechanically deposited in the female reproductive
system with ( wversal bovine applicator. The AIFT design rate (% of
heifer pre t/total heifer inseminated at a fixed time) was determined
via t nfirmation of gestation by ultrasonography after 30 days
@%g Al

The methodology utilized in the present study to calculate
production costs expressed in American Dollars (US$) was via the
division of effective operational cost, total operational cost (TOC), and
total cost (TC) based on the method described by Hoffmann et al. (1987).
The costs were determined based on disbursements made during the 60-
day production cycle. Costs were allocated in amounts spent per animal

and classified as supplementation, labor, rent, health, maintenance,



capital invested, capital interest, and working capital interest considering
the expenditures of the technique of synchronization of ovulation and Al
at a fixed time in each group, expenditure on hormones, staff
displacement, value of semen doses, labor costs for insemination, and
diagnosis of gestation. The classification of costs allowed for the
identification of results and profitability indicators, which served as the
basis for the analysis of the second production methodologies defined by
Lazzarini Neto (1995). Total revenue (TR) was defined as the s f
pregnant females at the fixed value of 15 @, for example, if the }@gas
pregnant and weighing 368 kg of BW, it was considering havi 95 @ and
empty females at the market value, gross margin (GMGS R - TOC),
economic profitability (EP) = (TR - TC), profitability w, tributed to the
division of EP by TC, and the profitability and res@ of the division of EP
was divided by the total investment. &Q/

Economic data were tabulated in a@rosoft Excel® program for
economically viable results. During e@gdmic evaluation, the biological
data obtained (pregnancy rate) we}ﬁ%ed for each experimental group,
comparing the values of the re 4

Cross-reference test&@ independent samples were performed,
crossing the tables of t@ollected variables. After these preliminary
tests the more adjus ests were performed, so for the biological data of
gynecological fiia@osis and diagnosis of pregnancy were submitted to
chi-square te(& < 0.05) and Pearson's correlations, for initial weight
the data ubmitted to analysis of variance (P < 0.05) and, in the case

of a si cant difference in ‘F’ test results, the statistical program SAS

v@{& 9.1 (2004) was applied.

Results
Significant difference (P < 0.05) was observed only for weight between the
different female age classes. These differences were related to the age of
the animals. Regarding the different treatments, there was no significant

differences (P > 0.05) in weight (Table 2). The gynecological diagnosis and



pregnancy of heifers revealed a significant difference (P < 0.05) among

treatments (Tables 3 and 4).

Table 2. Weight and N of nulliparous females submitted for follicular and AIFT
inductions

Variables Early Cycle Conventional Cycle P1 P2
Contro Impl MGA Contro Impl MGA
1 ant 1 ant
N 116 116 116 181 181 181
Weicht 264.75 265.0 264. 348.68 345.0 346. 0.0 1
& b 3b 14b a 3a 71a 01,
Pl-effect between classes; P2-treatment effect; Averages wit Jthe
same line with different lowercase letters were significant for c ffect

by the F Test (P < 0.05).

o
@Q

Table 3. Gynecological diagnosis and pregnancy of nulliparousvfemales submitted to
follicular and AIFT inductions

Variables Early Cycle Convs%ﬁ;;lal Cycle P1 P2
S
Gynec Qg‘b’al Diagnosis
A AINA\ slodi N
corpus tuteu @\ s soo o 5] )

84c 42b 6
sQ.,®61a

Prenatal Diagnosis

Positive 101a 0.9 0.0

pregnancy 54b b 91b 113a b 65 01
Negative Q A 0.7 0.0
pregnancy 623\0 Ob S55a 90a 68b 80a 07 01

Pl-effect between classds) P2-treatment effect; The same line averages with different
letters represent g@cant treatment effects by chi-square test (P < 0.05).

N
Heif%éduced via implantation had a higher rate of ovarian
activity @esence of corpus luteum) during the early cycle (63.8%) and

co \@ ional cycle (72.4%) than the other treatment groups, with the

highest index of females in the cycle depending on the physiological age

of the animals. This effect influenced the frequency of early stage

anestrus (56%). Among the treatments, 72% of control heifers had no

ovarian activity, which was determined by the absence of the corpus

luteum.



Table 4. Pear correlation between the average weight in kg (weight), body condition
score (BCS), diagnosed presence of corpus luteum (CL), and diagnosis of pregnancy
(Pregnancy) of nulliparous females submitted to follicular and AIFT inductions

Pregnancy Weight BCS CL
Control
Pregnancy 1 0.002 -0.045 o 0‘06
Weight 0.001 1 0.388** O'f*%
BCS -0.045 0.388** 1 0'3*36
CL -0.006 0.295** 0.236** 1
Implant &4
Pregnancy 1 0.004 -0.022 ’Q 8
Weight 0 1 0.468%* éo.log

BCS -0.022 0.468 1 (9 0.013
CL 0.008 0.109 - 1
MGA ’b

Pregnancy 1 0.049 .011 0.057
Weight 0.049 1 6 0.396** 0.298

BCS 0.011 0.39 7 1 0.137
CL 0.057 0298* 0.137* 1
** The correlation is significant at the 0.01 @T (2-tailed). * The correlation is

significant at the 0.05 level (2-tailed). ‘ (J

Higher conception rates X observed for heifers induced via

implantation, at 65.5% a 4% for females in the early-cycle and

conventional-cycle grou espectively. This was also observed with
MGA, where obtaine &nception rates for precocious females were 52.6%
and conventiona]@males were 55.8% (Table 3). There were differences
among the capital interest costs in conventional-cycle heifers than in
early-cycl fers, with the former presenting a value 31.01% higher
than t \ﬁtter (Table 5).

’b‘ e economic feasibility analysis per animal identified an effective
operational cost with higher value when using the implant induction
protocol. The animals in the control group cost US$ 46.57 and those
treated with MGA cost US$ 47.65 during the experimental period, i.e.,
with the use of only the AIFT protocol, there was a reduction of 16.61%
in the effective operational cost per animal. When the results of the
treatment with MGA were compared, the reduction was 13.96% among

treatments (Table 6).



The results for the production systems were also significant for TC,
with the early-cycle heifers being 21.46% lower than the conventional-
cycle heifers, which presented a value of US$ 528.85. This difference is
associated with a higher investment cost for conventional-cycle animals

(Table 5).

Table 5. Center costs (USD) for nulliparous Nellore females submitted to follicular
and AIFT inductions

. Early cycle Conventional cyqe\c

Variables Contro Implan Contr Impla hx
i -1
(US$ animal-l) h ¢ MGA ol nt (g A
Price kg 2.76 2.76 2.76 2.76 2 7@9" 2.76
Pharmaceuticals 0.00 7.74 1.08 0.00 01 1.08
Semen 4.64 4.64 4.64 4.64 Q‘.64 4.64
Supplementation 26.63 26.63 26.63 2 @ 26.63 26.63
Labor 2.79 2.79 2.79 2.79 2.79
Vacation Rentals 7.74 7.74 7.74 67. 4 7.74 7.74
Sanity 1.86 1.86 1.86 1.86 1.86 1.86
Maintenance 0.15 0.15 0.15507 0.15 0.15 0.15
Invested capital 365.98 366.37 44 382'0 376'9 279'2
Capital interest ($) 7.36 7.37 (J .34 9.69 9.59 9.63
Working capital 093 19 0.96 093 1.09  0.96
interest
O}
sQzalscussion
From the results of the p t study, it can be inferred that the induction

protocol with the fou tﬁj,lse implant and MGA before AIFT were superior
to the control tre@m@t, being 23.28% and 11.03%, respectively. This
can be attrib ‘t’\%-'to elevated exogenous progesterone (P4) rates, which
possibly r g.ded the occurrence of premature luteolysis or short cycles
(Sa Fi 2007), inhibited luteinizing hormone secretion during
i@on, and suppressed follicular growth (Dogi, 2005) in females
containing a corpus luteum. However, the early conception indexes of
females were higher than the proportion of animals with ovarian activity.
According to Baruselli et al. (2002), implantation of the P4 implant on DO
together with the benzoate of estradiol induced a new follicular wave,
favoring animals in anestrous.

In the present study, there were no differences between the

conception rate associated with BCS, since 91.1% of heifers in the early-



cycle group had BCS level 3 and the conventional-cycle group presented
only 1.7% of BCS level 2 (Figure 1). Gottschall et al. (2012) found that
animals with a BCS above level 2.5 had a higher rate of conception. This
was also reported by Sa Filho et al. (2009) who showed that for AIFT to
obtain a minimum of 40% positive pregnancies, the mothers submitted

to the protocol must have an BCS score above level 2.5.
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Figure 1. Relationship between body co (Xzon score (BCS) of nulliparous Nellore

female early-cycle classes and conventional-cycle classes (right).
From the results ed in the present study, the pregnancy rate
following induction withthe fourth-use implant was positively influenced

by the weight an@CS of the heifers. According to Wheaton and Lamb
(2007), intrav{&f‘él progesterone implants in animals with adequate BCS

stimulate s, increasing conception rates.

&



Table 6. Viability of economic indicators (USD) of the nulliparous Nellore females
submitted to follicular and AIFT inductions
Early Cycle

Conventional Cycle

Variables Control Impla MGA Contr Impla MGA
nt ol nt
Effective 46.57 54.31 47.66 46.57 54.31 47.66
operational cost
Total operating cost ~ 412.55  420.68 412.79 ?28'5 ?31'2 526.93
Cost of capital ($) 8.29 8.46 8.30 10.63 10.68 10.59
Total cost 420.84  420.13 421.09 839'2 241'9 537.52
Total revenue 622.06  622.06 622.06 222'0 222'0 622@&
*
Gross margin 209.51  201.38 209.27 93.49  90.79 9{\
Economic outcome ) 55 19093 200.97 82.86 80.11 54
($) (9
Leveling Price ($) 399.80  407.68 400.03 212'2 21(\ 510.65
Batch costing of females with positi@pregnancies
Pregnancy rate 46% 66% S53% 51‘V§ 2% 59%
Total cost ($) 22,724.6 32,610 25,683. 9, 61,23 61,238
8 .53 35 4 879 79
Number of positive 5, 76 61 3&1 113 101
animals
Total revenue (§) 33,589.9 47,271 37,9@Q 56,60 70,29 37,941
4 24 11 0.34 1.58 .11
. 31.01 13.32 12.88 13.59
Profit (%) 32.35% % ?g%{% % % %
o 52.00 17.03 16.64 17.47
Profitability (%) 54.29% \ 54.35% o % o
Batch castirfig of females with negative pregnancies
26,093.1 168 23,162. 48,53 36,85 36,853
Total cost ($) 1 X o4 88 3.72  3.13 .13
Nu.mber of negative 62 @Q 40 55 920 68 80
animals
Total revenue ($) @@905.5 16,150 22,138. 46,74 34,97 34,971
93 10 489 1.70 .70
1+ (O _ (o) _ o _ o - - _ o
Profit (%) {s\Q'O 4.35% 6.30% -4.63% 383% 5389 ~H05%
s 13 _ () _ [ _ o) B - _ o
Profitability (@J 4.25% 6.05% -4.51% 3.76% 5.21% 3.97%
06 Economic feasibility of experimental batch
48,817.7 49,779 48,846. 97,59 98,09 97,291
Total gfdup cost (3) 47 22 446 192 .70
T llb group  58,595.4 63,422 60,079. 103,3 105,2 104,15
etiue ($) 2 17 23 4520 63.28 5.67
Economic return 9.777.65 13,642 11,232. 5,750. 7,171. 6,863.
group ($) 0L 71 98 75 35 95
Economic return 54 o4 77.05  50.92 15.97 24.73 21.16
animal ($)
Lot profitability (%)  16.69% 21"l 1870%  5.56% 6.81% 6.59%

%

However, under both the control and MGA induction treatments, the

presence of the corpus luteum can be inferred as a response factor for



the pregnancy rate (Table 4). The negative relationship between
pregnancy rate and the presence of the corpus luteum is possibly related
to the morphology or physiological status of the follicles (Peter et al.,
2009). Rhodes et al. (2003) noted that the subluteal concentration of
progesterone influenced the response in acyclic and cyclic animals. This
is because AIFT in animals with small follicles reduces reproductive
efficiency, which probably results in the formation of a smaller corpus
luteum due to lower concentrations of progesterone (Burke et al.,

With MGA induction, the dominant follicle was maintained. C \e al.
(2009) reported that the use of exogenous progesterone mig %timulate
ovulation and corpus luteum formation in animals \@bh dominant
follicles above 10 mm in diameter.

The income values of animals with positivehpregnancies were the
same because the sale of animals occurred Wi%@{egnant females having
a value fixed at 15 @ for animals (in Braz%&s used trade live animals
using the arroba (@) index, so considerihg 50% of carcass yield one
animal having 15 @ will weight 4\&?;; of live body weight). Revenue
values for non-pregnant fem rom the conventional cycle were
obtained when the animals s(a@ sold for slaughter, presenting an average
value of US$ 516.99, QQQfemales from the early cycle were sold for
termination with an age income of US$ 403.14 per animal.

When exiahging the profitability of pregnant females, the highest
rate was obs@e for early-cycle animals (53.54%). Although females
with a co tional cycle presented lower results, the values obtained
were s@ actory when compared to fixed yield financial investments in
th rket. The profitability of nonpregnant females was unsatisfactory
oﬁe experimental period owing to the relationship between the
production costs and revenue obtained during this period.

However, the results showed a higher economic return per animal
with the use of implant induction, at US$ 77.04 and US$ 24.73 for
females in the early and conventional-cycle groups, respectively,
considering the average results for the experimental lots. With the

reduced conception rate in the control group of the early and



conventional-cycle groups, the economic return was reduced by 49.07
and 35.42%, respectively.

Thus, the results of average batch profitability with implant
induction were superior to that with the MGA (18.70%) and control
(16.69%) treatments for the early-cycle animals. This was observed for
animals in the conventional cycle and animals with implant induction,
with above average profit per batch.

Regarding the production cycles, the profitability of the earl‘y%)e
animals was 12.61% higher than that of conventional—cyclzﬁ}h

Therefore, the use of females aged 16-18 months in

Is.
under
conditions of forage and supplementation that are e n@aent to the
requirement of their nutritional needs provides a hig emuneration of
capital for agricultural enterprise not only w he short cycle of
livestock is used, when the animals for sale s&@for a short time in the
property. Thus, the definition of producti@%d reproduction objectives
involves establishing strategies for rational use of breeding
biotechnologies to determine the e&g omic return of livestock activity at
short time. Hormone therapy, appropriately applied, contributes
to increased reproductive e[@ncy and a favorable cost-benefit ratio to

the producer (Sa Filho, @ ).

,OCJ

. O Conclusion
It was conch@ that the induction of precocious heifers provided a
higher pre@ cy rate, was a preponderant factor in animal production
systerQ nd increased the economic return compared to conventional-
C nimals. An induction protocol that utilizes reused implants is
recommended for groups of heifers in early and conventional cycles by
virtue of obtaining a higher AIFT pregnancy rate and profitability

compared to MGA and control groups.



References

Associacao Brasileira das Industrias Exportadoras de Carnes ABIEC. 2019, Beef Report.

Sao Paulo: ABIEC. 49p. Retrieved from:
http: / /www.abiec.com.br/controle/uploads/arquivos/sumario2019portugues.
pdf

Baruselli, P. S.; Marques, M. O.; Carvalho, N. A. T.; Madureira, E. H. and Campos Filho,
E. P. 2002. Efeito de diferentes protocolos de inseminacdo artificial em tempo
fixo na eficiéncia reprodutiva de vacas de corte lactantes. Revista Brasileira de
Reproducéao Animal, 26(3):218-221. Retrieved from:
https://www.researchgate.net/publication/277020350_Efeito_de_diferentes_p
rotocolos_de_inseminacao_artificial_em_tempo_fixo_na_eficiencia_reprodutiva_
de_vacas_de_corte_lactantes

B6, G. A.; Baruselli, P. S. and Martinez, M. F. 2003. Pattern and manlpula f
folhcular development in Bos indicus cattle. Animal Reproduction gce
78(3):307-326. Doi: https://doi.org/10.1016/S0378-4320(03)00097

Bo, G. A.; Baruselli, P. S.; Moreno, D.; Cutaia, L.; Caccia, M.; Tribulo, R.
R. J. 2002. The control of follicular wave development for self-appoirfed embryo
transfer = programs in cattle. Theriogenology, S 153-72. Doi:
https://doi.org/10.1016/S0378-4320(03)00097-6 @

Borges B. S. J. and Macedo G.R. 2003. Inducéao da atividade ci variana pos-parto

em vacas de corte submetidas a interrupcdo temporaria do aleitamento
associada ou nao ao tratamento com norgestom stradiol. Ciéncia Rural,
33(6):1105-1110. Retrieveg6 from:
http:/ /www.scielo.br/pdf/%0D/cr/v33n6/al pdf

Burke, C. R.; Mussard, M. L.; Grum, D. E. and Da % . 2001. Effects of maturity of
the potential ovulatory follicle on inducti estrus and ovulation in cattle
with oestradiol benzoate. Animal Re;zﬁpction Science, 66(3):161-174. Doi:
https://doi.org/10.1016/S0378-43 0101-4

Cerri, R. L.; Rutigliano, H. M.; Bruno, R. C% and Santos, J. E. 2009. Progesterone
concentration, follicular developql t and induction of cyclicity in dairy cows
receiving intravaginal proge e inserts. Animal Reproduction Science,
110(1):56-70. Doi: https://doiderg/10.1016/j.anireprosci.2007.12.005

Cogan, S. 1999. Custos e pre(;os& acao e analise 1® Ed. Sao Paulo: Pioneira

Thomson Learning. 157p. Q

Dogi, F. 2005. Manejo fa @: ogico del ciclo estral del bovino. Retrieved from:
http:/ /www.prod cépn animal.com.ar/.

Edmonson, A. J.; Lean, ; Weaver, L. D.; Farver, T. and Webster, G. 1989. A body
condition scoring chart for Holstein dairy cows. Journal of Dairy Science,

):68- 78% : https:/ /doi.org/10.3168/jds.S0022-0302(89)79081-0

Euchdes V p. \ uclides Filho, K.; Costa, F. P. and Figueiredo, G. R. D. 2001.
Dese @ o de novilhos Fls Angus-Nelore em pastagens de Brachiaria
dec ens submetidos a diferentes regimes alimentares. Revista Brasileira de

nia, 30(2):470-481. Retrieved from:
:/ /www.scielo.br /pdf/%0D /rbz/v30n2/5490.pdf

M e(b R. R. D.; Martin, I. Mattos, M. C. C. and Ferreira, C. P. 2012. Plasma

@ concentration of progesterone and cortisol in Nelore cows (Bos taurus indicus)
submitted to dail. Veterindria e Zootecnia, 19(3):366-372. Retrieved from:
https:/ /repositorio.unesp.br/bitstream/handle/11449/141261 /ISSN2178-
3764-2012-19-03-366-372.pdf?sequence=1&isAllowed=y

Freitas, A. R.; Souza, J. F. and Moreira, A. 2011. Predicao da precocidade sexual em
bovinos da raca Nelore por meio de componentes principais. Revista de Ciéncias
Agrdarias, 54 (2):153-158. Doi: https://doi.org/10.4322 /rca.2012.009

Gottschall, C. S.; Almeida, M. R.; Tolotti, F.; Magero, J.; Bittencourt, H. R.; Mattos, R.
C. and Gregory, R. M. 2012. Avaliacao do desempenho reprodutivo de vacas de
corte lactantes submetidas a IATF a partir da aplicacdo do GnRH, da
manifestacao estral, da reutilizacao de dispositivos intravaginais e da condicao
corporal. Acta  Scientiae Veterinariae, 40(1):1012-1021. Retrieved
from:https:/ /www.redalyc.org/pdf/2890/289021814003.pdf



Hafez, E. S. E. and Hafez, B. 2004. Reproducao Animal 7% ed. Barueri: Manole. 509p.

Hoffmann, R.; Engler, J. J. C. and Serrano, O. 1987. Administracdo da empresa agricola
3% Ed. Sao Paulo, SP: Pioneira. 325p.

Lazzarini Neto, S. 1995. Controle da producéo e custos 1* Ed. Sdo Paulo: SDF Editores.
63p.

Lima de, C. E.; Martins, T. C.; Soldado, G. V. and dos Santo Silva, R. 2013.
Caracterizacado das exportacoes e da competitividade internacional do complexo
de carnes brasileiro. Santa Catarina: Apec Unesc. Retrieved from:
http:/ /www.apec.unesc.net/VI_EEC/sessoes_tematicas/Temall-Economia e
Relacoes Internacionais/Artigo-6-Autoria.pdf.

Lopes, M. A. and Carvalho, F. D. M. 2002. Custo de producao do gado de corte. Lavras:
UFLA, (Boletim Agropecuario 33). 48p.

Meneghetti, M.; Vilela, E. R.; Vasconcelos, J. L. M.; Cerri, R. and Ferreira Jr, N. 1.
Efeito da remocédo dos bezerros nos foliculos dominante e na taxa de Q\@
ao primeiro GnRH em protocolos de sincronizacdo em vacas Nelore emﬁ\ tro.
Revista Brasileira de Reproducdo Animal, 25(3):286-288. Retri
https://www.researchgate.net/profile/Carlos_De_Lima2 /publicati
33_CARACTERIZACAO_DAS_EXPORTACOES_E_DA_COMPETIT: ADE_INTE
RNACIONAL_DO_COMPLEXO_DE_CARNES BRASILEIRO/th 65b3e7f08ae
afc2aac6114c.pdf

Neri, H. L. D.; Fernandes, C. A. C.; Palhao, M. P.; Rossi, J. R. a@\Varago F. C. 2015.
Serum progesterone in helfers with d1fferent luteal activity treated with vaginal
devices. Arquivo Brasileiro de Medicina Veterindria e Zootecnia, 67(2):405-410.
Doi: http://dx.doi.org/10.1590/1678-7441 @

Peter, A. T.; Vos, P. L. A. M. and Ambrose, D. J. 2009 partum anestrus in dairy
cattle. Theriogenology, 71(9):1333-1342. Doj.
https://doi.org/10.1016/j.theriogenology,

Rhodes, F. M.; McDougall, S.; Burke, C. R; Ve
Inv1ted review: treatment of cows an extended postpartum anestrous
interval. Journal of  Dairy Science, 86(6):1876-1894. Doi:
https://doi.org/10.3168/jds.SO 0302(03)73775-8

Rodrigues, A. D. P. 2016. Desempenh odutivo em novilhas Bos indicus e Bos taurus
X Bos indicus submetidas ocolos de sincronizag¢do da ovulag¢do. 86p. Tese
Programa de Pés—Graduq,agg, Zootecnia, Universidade Estadual Paulista Julio
de Mesquita Filho, Botucatu. Available in:
https:/ /repositorio. @p‘br /bitstream/handle/11449/148021 /rodrigues_adp

_dr_bot. pdf'JseqquQ}S&lsAllowed =y

Sa Filho, O. G. 2007. Efeito de tratamentos com progesterona e/ ou estradiol na incidéncia
de regressdo prematura do corpo liteo apds a primeira ovula¢cdo em vacas nelore
pos-parto.” 136 P. Dissertacao - Faculdade de Medicina Veterinaria e Zootecnia
da Universidade Estadual Paulista Julio de Mesquita Filho, Botucatu. Retrieved

M1.012
, G. A., and Macmillan, K. L. 2003.

from:, (U
ht@ repositorio.unesp.br/bitstream/handle/11449/98241 /safilho_og me_
z.pdf?sequence=1
Sa Fi % G.; Meneghetti, M.; Peres, R. F. G.; Lamb, G. C. and Vasconcelos, J. L. M.
0009. leed time artlflclal insemination W1th estradiol and progesterone for Bos
Q 1nd1(:us cows II: Strategies and factors affecting fertility. Theriogenology,
):210-218. Doi: https://doi.org/10.1016/j.theriogenology.2009.02.008

SAS. SAS/ STAT User’s Guide: version 9.1. North Caroline, SAS Institute, 2004. 5136p

Silva, F. D.; SA, J. D.; Schio, A. R.; Itavo, L. C. V.; Silva, R. R. and Mateus, R. G. 20009.
Suplementacao a pasto: disponibilidade e qualidade x niveis de suplementacao
x desempenho. Revista Brasileira de Zootecnia, 38(1):371-389. . Retrieved from:
https://www.researchgate.net/profile/Luis_Carlos_Itavo/publication/2625216
89_Grazing supplementation_Availability_and_quality_x_supplementation_level
s_x_performance/links/0Odeec53ac2bc78f2bd000000/ Grazing-
supplementation-Availability-and-quality-x-supplementation-levels-x-
performance.pdf

Silva, J. A. I.; Dias, L. T. and Albuquerque, L. G. D. 2005. Estudo genético da
precocidade sexual de novilhas em um rebanho Nelore. Revista Brasileira de



Zootecnia, 34(5):1568-1572.. Retrieved from:
https:/ /repositorio.unesp.br/handle/11449/4744

Stevenson, J. S.; Lamb, G. C.; Johnson, S. K.; Medina-Britos, M. A.; Grieger, D. M.;
Harmoney, K. R. and Marple, T. J. 2003. Supplemental norgestomet,
progesterone, or melengestrol acetate increases pregnancy rates in suckled beef
cows after timed inseminations. Journal of Animal Science, 81(3):571-586. Doi:
https://doi:10.2527/2003.813571x

Valle, E. D. 2011. Boas praticas agropecuarias: bovinos de corte: manual de orientacoes
2% Ed. Campo Grande: Embrapa Gado de Corte. 69p.

Wheaton, J. E. and Lamb, G. C. 2007. Induction of cyclicity in postpartum anestrous
beef cows using progesterone, GnRH and estradiol cypionate ECP. Animal
Reproduction Science, 102(3):208-216. Doi:
https://doi.org/10.1016/j.anireprosci.2006.11.006 ‘4

Wood-Follis, S. L.; Kojima, F. N.; Lucy, M. C.; Smith, M. F. and Patterson, D. JQ .
Estrus synchronization in beef heifers with progestin-based pro bQ : 1
Differences in response based on pubertal status at the initiation of(rgltment.
Theriogenology, 62(8):1518-1528. Doi:

https://doi.org/10.1016/j.theriogenology.2004.02.017 0



