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This study investigated the impact of the age at which heifers conceive for the first time on the growth
and reproductive development of their female offspring. A total of seven heifers pregnant at 15 months of
age (15M), nine heifers pregnant at 27 months of age (27M) and seven multiparous pregnant cows
(Adult) were used in the present trial. All dams were pregnant by Al from a single sire and managed
in a single group during gestation, lactation and rearing stages. After weaning heifer calves were stocked
on natural pastures. Progeny of heifers that gestated for the first time at different ages did not present
differences in growth; however, progeny of 15 and 27M dams had reduced BW, longissimus muscle area
and 12th fat thickness compared to progeny of adult dams (P < 0.05). Diameter of the largest follicle was

Handling editor: Javier Alvarez-Rodriguez

Iéz}‘l,vwords' greater in progeny born to Adult compared to progeny born to 15 and 27M (P = 0.04). Reproductive tract
Heifer score (RTS) in heifers born to Adult at 399 days of age was greater compared to heifers born to 27M, and
Offspring this category presented greater development than heifers born to 15M (P = 0.02). At 435 days of age, the
Performance heifers born to Adult had a greater percentage defined as pubertal compared to the progeny of 15 and
Puberty 27M (P = 0.04). At 495 days of age, the weight of uterus, ovaries and corpora lutea were not affected

by the age of dams at calving (P > 0.25). These data indicated that the age at which heifers received their

first service affects female offspring growth RTS at early ages, but it does not have any impact in organ

development after diet with a high energy level.

© 2024 The Authors. Published by Elsevier B.V. on behalf of The Animal Consortium. This is an open access
article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Reader comments

We invite you to comment on the article on the PubPeer
platform by clicking on this link discuss this article.

Implications

Many studies have focused on comparing the performance of
beef heifers and multiparous dams’ offspring, but few have
explored how the age at first gestation impacts female progeny
development and reproductive performance. This research demon-
strates that the age at which heifers become pregnant can indeed
influence their female progeny’s reproductive development. The
findings suggest that age at first conception has a notable impact,
with adverse effects more pronounced in offspring born to heifers
at 15 months. Therefore, selecting replacement heifers born at
27 months is more favorable, as they exhibit larger follicle
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diameters and better reproductive tract scores at younger ages
compared to those born at 15 months. Nevertheless, using heifers
born to adult cows remains the most recommended choice due to
their greater development and precocity, even compared to those
born at 15 or 27 months.

Specification table

Subject
Type of data

Livestock Farming Systems

Table and Figure

How data were
acquired

The weights were through scales.
Ultrasounds through Aquila pro, Esaote
Europe B.V. The IGF1 concentration was
quantified in one assay via
radioimmunoassay.
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Raw data in XLSX format. Parameters for
data collection.

Data format

Parameters for
data collection

Data were collected under experimental
beef operation in Experimental Farm
from INTA.

Heifers of 15 and 27 months of age
(never previously mated), and
multiparous Angus cows were
inseminated and conceived to a single
Angus sire in this study. The animals
used in the present work are the entire
female progeny since the objective was
to evaluate the age of the mother in the
reproductive growth and development of
the females. All female progenies were
weighed from birth to slaughter (435d).
Ultrasounds and IGF 1 concentration
were performed from rearing to
slaughter, where the development and
weight of the reproductive offspring
were evaluated. The suggested changes
for the resubmit will be made.

Description of
data collection

Fill in the information available, and
delete from this list as appropriate:
Institution: National Institute of
Agricultural Technology
City/Town/Region: Las Armas, Buenos
Aires.

Country: Argentina

Latitude and longitude (and GPS
coordinates, if possible) for collected
samples/data: 37°05’'08.8"S
57°52/35.3"W

Repository name: Mendeley Data
Repository Data identification number:
Lopez Valiente, Sebastian (2023),
“Metadata Age at breeding-female
progeny”, Mendeley Data, V1,
https://doi.org/10.17632/wrgg8chnmv.1
https://data.mendeley.com/datasets/
wrgg8chnmv/1
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Data accessibility
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Introduction

The intensive management of cow-calf production has led to
serving heifers at 15 months of age, likewise, previous research
by (Nufiez-Dominguez et al., 1991) has shown that maximal repro-
ductive and economic efficiency in beef cows is achieved when
they produce offspring annually, starting with their first calf at
2 years of age. However, it has not been evaluated whether this
technique can have consequences in the offspring compared to
the progeny of heifers that gestated for the first time at 27 months
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of age. Early breeding of heifers can result in competition for
nutrients among fetus, placenta, and still-growing mother, espe-
cially in environments where nutrient may be limited. Several
studies have evaluated how the age of dams at first gestation
affects the reproductive development of heifer offspring. This can
potentially lead to daughters having smaller ovaries and greater
concentrations of FSH (Petraitiene et al., 2020) or fewer antral fol-
licles detectable by ultrasonography at an early age compared to
heifers from multiparous cows (Akbarinejad et al., 2018). Based
on the consulted literature, it can be concluded that replacement
females from multiparous mothers have greater fertility and longer
lifespans than those from primiparous dams. However, no evalua-
tions were made between different ages of primiparous dams.
There is a gap in knowledge regarding how different ages of heifers
affect the development of the reproductive organs during the
period after weaning and performance of subsequent generations.
Therefore, it is important to clearly identify whether there are dif-
ferences in the development of ovarian, uterus and the corpora
lutea (CL) between heifers born to primiparous young dams at
different ages and those born to multiparous dams.

Material and methods
Animals and sample collection

The experiment was conducted at the Experimental Station of
Cuenca del Salado INTA (Buenos Aires, Argentina). Management
of cows has been previously published (Lopez Valiente et al.,
2021); thus, only a brief description is presented here. Heifers of
15 and 27 months of age (never previously mated) and multi-
parous Angus cows were inseminated and conceived to a single
Angus sire in this study. Pregnant dams were identified by tran-
srectal ultrasound (Aquila pro, Esaote Europe B.V. Maastricht, NL;
5-MHz probe) 30 d after Al and a total of seven dams of 15 months
of age, nine dams of 27 months of age and seven multiparous cows
that produced heifer calves were used in the present experiment.
During gestation, heifer and cow dams (average age = 5.6 + 1.1
years old, range = 4-7 years old) from the three age groups were
managed in a single group on oat pasture (62.8% in vitro DM
digestibility (IVDMD); 15.9% CP). After parturition, all dams and
their calves were managed in a single group on improved pastures
(51.0% IVDMD; 10.7% CP), until weaning at 236 + 10 days of age.

After weaning, female progeny born to dams from the three
groups grazed annual ryegrass (63.4% total digestible nutrients
(TDN); 14.3% CP) throughout the rearing phase. All these heifers
were weighted at weaning (236 days of age), day 254, and every
33 d (+3d) with 16 h fasting and no access to water until the day
435 of age. Ultrasound measurements of the fat thickness and
longissimus muscle area were taken between the 12th and 13th
rib on the heifer’s right side, from day 304 until day 435 of age
every 33 d (£3 d), using an Aquila pro, Esaote Europe B.V. Maas-
tricht, NL; 3.5-MHz probe. Reproductive tract development was
evaluated at 399 and 435 days of age using transrectal ultrasound
(5.0-MHz transducer; Aquila System; Pie Medical Equipment B.V.,
Maastricht, Netherlands) to measure the diameter of the largest
follicle and estimate the ovarian structures and reproductive tract
score (Holm et al., 2009). Heifers with no structures on their ovar-
ies (Reproductive tract score; RTS = 1), follicles < 8 mm in diameter
(RTS = 2) or follicles 8-10 mm in diameter (RTS = 3) were classified
as prepubertal. Heifers with follicles > 10 mm in diameter (RTS = 4)
or corpora luteal (RTS = 5) were classified as pubertal.

At 399 days of age, all heifers received an ad-libitum diet for
96 days composed by 80% whole corn, 10% fescue hay and 10% pro-
tein supplement (88.4% DM, 13.1% CP, 75.1% TDN). After 24 h with-
out feed, heifers were transported 95 km to a commercial
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slaughterhouse, where they were allowed free access to fresh
water before harvest. Heifers were synchronized for estrus using
1 mg of oestradiol benzoate (Benzoate de oestradiol, Syntex) and
controlled internal drug-releasing device (Cronipres, Biogenesis-
Bago, Buenos Aires, Argentina) for 7 d, and upon removal of the
device,1 mg of oestradiol benzoate (Benzoate de oestradiol,
Syntex) and 2 mL of D-Cloprostenol (Enzaprost DC, Biogenesis-
Bago, Buenos Aires, Argentina) were administrated intramuscu-
larly 14 d before slaughter to synchronize their ovarian luteal
cycles to allow comparisons of corpora luteal size. At harvest, all
heifers had a corpora lutea present. All samples were collected
within 20 min immediately after stunning. Uterus were removed
from heifers and placed in ice until weighed. The ovaries were
meticulously excised at their junction with the ovarian ligament,
ensuring proximity to the ovarian tissue following the removal of
the fimbria. Subsequently, the length of each ovary was measured
along the incision from the ovarian ligament, while the width was
determined as the maximum line perpendicular to this length. Cor-
pora luteal were removed from ovaries, measured, and weighed.

Blood collection and assays

Blood samples were collected at weaning and from day 236
until day 435 every 33 d (+3 d) after a 16 h fasting and no access
to water. After collecting the blood samples, they were placed on
ice for 3 h, centrifuged (2 500 g for 15 min) for serum collection
and stored at —20 °C until laboratory analysis was performed.
Serum IGF-1 concentrations were quantified in one assay via
radioimmunoassay after acid ethanol extraction using IGF-1 anti-
body (UB2-495) of the National Institute of Diabetes and Digestive
and Kidney Diseases. Intra—assay CV was 7.4%, and the minimum
detectable concentration was 2.2 ng/ml.

Statistical analysis

Animal measurements were analyzed using an individual dam
or subsequent heifer calf as the experimental unit. All measure-
ments of BW of heifers after weaning, carcass ultrasound, and
IGF-1 concentration were analyzed using a completely randomized
repeated measures model by ANOVA using the MIXED procedure
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of SAS (version 9.4, SAS Inst., Inc., Cary, NC, USA). Age of dam
and sampling time were included in the model as fixed effects
and animal as a random effect. The attainment of puberty was ana-
lyzed using the GENMOD procedure of SAS. BW and body condition
score of the dams of female progeny, BW of progeny at birth, wean-
ing, daily live weight gains and reproductive organs characteristics,
were analyzed using the Proc GLM procedures of SAS (version 9.4,
SAS Inst., Inc., Cary, NC, USA). Data are presented as least squares
means and MSE, and differences are considered significant at
P < 0.05, with a tendency at 0.05 < P < 0.10.

Results

The effect of the age of dams at pregnancy on dams BW and
body condition score (BCS) performance and their subsequent
female offspring BW until weaning is shown in Table 1. There were
differences in the BW of dams, with 15M dams exhibiting variance
compared to 27M dams, and a reduction observed in both heifer
groups relative to Adult dams at the commencement of the exper-
iment (P < 0.001), at calving (P < 0.001), and at weaning (P < 0.001).
The BCS demonstrated a significant difference at calving (P = 0.01)
for 15M in comparison to adult dams. However, at weaning, BCS
was notably lower in 15M dams compared to Adult dams, while
27M dams displayed an intermediate BCS (P = 0.05). The BW of
the calves at birth and weaning, and preweaning daily gain
decreased (P = 0.06, P < 0.0001, and P = 0.003, respectively) when
the age at first calving was younger. Milk yield per day was
28.2% lower in primiparous dams compared to Adult dams
(P = 0.03, Lopez Valiente et al., 2021). There were no differences
in post-weaning weight gain (P = 0.71) between heifers of different
ages of dams, but the weight at 435 days was greater in heifers
from adult dams compared to heifers from 15 and 27M dams
(P =0.004).

Age of dam had an effect on BW of female progeny from wean-
ing to 453 days of life (Fig. 1A). Heifers from Adult had greater
BW than heifers from 15 and 27M (273.6 + 20.6, 237.8 + 14.1,
and 248.7 + 14.4 kg, respectively; P = 0.006, Fig. 1A), their BW
at 435 days were 306.7 + 20.6, 313.8 + 14.1, and 340.9 + 14.4 kg
respectively. Longissimus muscle area of heifers born to 15 and
27M dams had a 23.1 and 14.4% reduction (30.9 + 2.7 and 344

Table 1
Effect of age at first gestation on cow BW and Body Condition Score (BCS) evolution and BW of female progeny until weaning.
Age of dam P-Value
Item 15M 27M Adult SEM
BW, kg
Initial 323? 394> 458¢ 13.7 <0.0001
Change during gestation 18?2 272 59° 10.1 0.02
At calving 3407 421° 517¢ 9.3 <0.0001
Change during lactation -19* -36% —49Y 11.5 0.09
At weaning 321° 385° 468°¢ 9.6 <0.0001
BCS
Initial 52 5.6 5.4 0.3 0.43
Change during gestation 0.1 -0.1 -0.3 0.5 0.48
At Calving 5.37 5.5% 5.1° 0.1 0.01
Change during lactation -1.3° -1.3? -0.7° 0.6 0.05
At weaning 4.0 4.2% 4.4° 0.1 0.05
BW female progeny
At birth, kg 26.8* 27.8Y 29.8% 13 0.06
ADG, preweaning (g/d) 508.9% 642.7° 734.3¢ 33.2 0.003
At weaning, kg 146.9° 179.5° 203.1¢ 6.8 <0.0001
ADG post-weaning (g/d) 608.0 496.5 608.8 40.0 0.71
At 435 d, kg 267.9% 278.3% 324.1° 9.9 0.004

Data presented as LSM + SEM.

Body condition score (BCS) scale = 1-9 (Wagner et al., 1988).

2b¢ Row means that do not have a common superscript differ, P < 0.05.
*¥z Row means that do not have a common superscript differ, P < 0.10.

Abbreviations: 15M = heifers were Al at 15 months of age; 27M = heifers were Al at 27 months of age; Adult = multiparous cows; ADG = average daily gain.

3



S. Lopez-Valiente, A.M. Rodriguez, N.M. Long et al.

350
330
310

236 304 337 371 399

~
o u;

(%3]
!
1
]
]
I
1
-+
\

=ONN W W B
(o] o

Longissimus muscle area (c
(3]

W

304 337 371 399

[y
o

12th rib fat thickness (mm)

O = N W & U1 O N 0 W

304 337 371 399
Age (days)

animal - open space 3 (2024) 100072

310 - b
290 - a
270 - a
£ w04
=
% 230 - 1C
= 210
=
Z 190 -
2 170 -
150 _
15M 27M Adult
435 Treatment
~ 60 -
=
% 50 b
3 a
& 40 - d
@
Q
S 30 - s
=
8 20
£
1%
& 10 -
-
Q
= 0 _
15M 27M Adult
435 Treatment
67 a
= d
g 5
g o4 ot
-
-
< 3
=
—_
£ 21
2
ol
N
0 _
15M 27M Adult
435 Treatment

Fig. 1. BW (A), of female progeny born to heifers pregnant at 15 months of age (15M), 27 months of age (27M) and multiparous cows (Adult) from weaning until 435 days of
age. Longissimus muscle area (B), and fat thickness (C) of female progeny born to heifers pregnant at 15 months of age (15M), 27 months (27M) and multiparous cows (Adult)
from 304 days of age until 435 days of age. Values are means + SEM. For BW: Age of dams, P = 0.006; time, P < 0.0001; age of dams x time, P = 0.83. For Longissimus muscle
area, Age of dams, P = 0.006; time, P < 0.0001; age of dams x time, P = 0.45. For back fat thickness, Age of dams, P = 0.02; time, P < 0.05; age of dams x time, P = 0.24.

+ 2.0 cm?; respectively; Fig. 1B) compared to heifers born to
adult dams (40.2 £ 2.1 cm?; P = 0.006). Fat thickness at the
12th rib was reduced in progeny of primiparous dams (15 and
27M) compared to adult dams (4.1, 4.4 and 5.1 + 0.3 mm, respec-
tively; P = 0.02; Fig. 1C). Monthly serum IGF-1 concentration was
not affected by age of dam from weaning to 435 days of age
(P = 0.20, Fig. 2). There was no age of dam x time interaction
for any variables (P > 0.10).

Data on reproductive development at 399 and 435 days of age
are presented in Table 2. Diameter of the largest follicle at 399 days
of age was 30% greater in progeny born to adult dams compared to
that in heifers born to 15 and 27M dams (P = 0.04). Moreover, at
435 days of age, heifers born to adult dams had follicles with diam-
eters 15.7% greater than heifers born to 27M dams, and heifers
born to 27M dams had follicles with diameters 18.7% greater than
heifers born to 15M dams (P = 0.004).

At 399 days of age, RTS in heifers born to adult dams was
greater compared to that in heifers born to 27M dams, and this cat-
egory presented greater development than heifers born to 15M
dams (P = 0.02, Table 2). At 453 days of age, heifers born to adult
dams continued with a greater degree of RTS compared to heifers
born to 27M dams; nevertheless, this category presented similar
RTS to heifers born to 15M dams (P = 0.03). Percentage of heifers
defined as pubertal at 399 days of age was not different among hei-
fers from different ages of dam (P = 0.33). However, at 453 days of
age, the progeny born to adult dams had a greater percentage of
heifers defined as pubertal compared to the progeny born to 15
and 27M dams (P = 0.04). After ovarian synchronization at
16.5 months of age, the weight of uterus, ovaries and CL was not
different due to the age of dam at calving (P > 0.25, Table 3). Also,
the diameters and volumes of ovaries and CL were not different
among heifers from dams of different ages (P > 0.34).
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Fig. 2. Serum IGF-1 concentration from female progeny born to heifers pregnant at
15 months of age (15M), 27 months of age (27M) and multiparous cows (Adult)
from weaning until 435 days of age. Values are means + SEM. Age of dams, P = 0.20;
time, P < 0.0001; age of dams x time, P = 0.49.

Author’s point of view

e The main outcomes of this study are the following: (1) The 15M
dams which reached 70.5% of Adult BW at the beginning of the
experiment had calves 1.0 kg lighter at parturition than calves
born to 27M dams. At the beginning of the experiment, dams
which were bred at 27 months of age had 86% of Adult BW,
and their calves were 2.0 kg lighter than calves born to adult
dams at parturition. (2) At weaning, progeny born to adult dams
were 23.6 kg heavier than progeny born to 27M dams and these
were 32.6 kg heavier than progeny born to 15M dams. Adult
dams from the present experiment produced more milk than
primiparous dams, but the difference between primiparous
dams was not observed. However, 27M dams produced a
greater percentage of protein than that produced by 15M dams,
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and this could explain the greater weaning weight of the calves
born to adult and 27M dams compared to the ones born to 15M
dams (Lopez Valiente et al., 2021). (3) In previous studies, we
observed that increased average daily gain during preweaning
stage was associated to a greater IGF-1 serum concentration
(Lopez Valiente et al., 2021). In the post-weaning stage, there
were no differences in average daily gain between daughter
from different ages of dams, and it was consistent with the lack
of differences in circulating IGF-1 concentration in female pro-
geny. (4) Heifers born to primiparous manifested a lower
longissimus muscle area and a lower fat thickness than the hei-
fers born to adult dams. (5) Age of dams at conception affected
the LFD and RTS of female progeny, and LFD was always mea-
sured in both ovaries, and heifers born to adult dams had a
greater LFD than heifers born to 15 and 27M dams in all cases.
In addition, at 435 days of age, heifers born to 27M dams had a
greater LFD than heifers born to 15M dams. (6) Heifers born to
27M dams showed greater reproductive development than hei-
fers born to 15M dams at 399 days of age, but differences were
not observed 36 days later. (7) At 495 days of age the reproduc-
tive organs evaluated did not present differences due to the age
of the mother.

The results of this study confirm that fetuses of heifers result of
intra-uterine growth restriction, due to decreased nutrient
transport or a result of intra-uterine crowding caused by smal-
ler uterus in heifers (Bellows et al., 1982; Tenley et al., 2019). In
the offspring of heifers, there is an evident retardation in fetal
growth compared to the offspring of cows; however, this study
allowed us to see that age at first gestation also has a strong
influence on fetal development. However, although it is known
that heifers wean calves that are lighter than adult cows, this
study reveals the impact of age at first gestation on develop-
ment during lactation may be even greater than the differences
between primiparous and multiparous cows. The milk produc-
tions were consistent with prior findings documented in studies

Table 2
Effect of age at first gestation on heifer progeny reproductive development at 399 and 435 days of age.
Age of dam'!

Item 15M 27M Adult SEM P-Value
Diam fol? 399 days, mm 7.6% 7.6% 9.9° 0.05 0.04
Diam fol 435 days, mm 9.1% 10.8° 12.5¢ 0.06 0.004
RTS? 399 days 1.2¢ 1.8° 2.6¢ 0.3 0.02
RTS 435 days 222 222 3.2° 0.3 0.03
Pubertal at 399 days, % 0 0 14 - 0.33
Pubertal at 435 days, % o> ob 282 - 0.04

Data presented as LSM + SEM.

Abbreviations: 15M = dams were Al at 15 months of age; 27M = dams were Al at 27 months of age; Adult = dams were multiparous cows; Diam Fol = Follicle diameter;

RTS = Reproductive Tract Score.
*PcRow means that do not have a common superscript differ, P < 0.05.

Table 3
Effect of age of dams at first gestation on reproductive organs characteristics of their heifer progeny.
Age of dam'

Item 15M 27M Adult SEM P-Value
Uterus weight, g 183 221 193 16.4 0.25
Ovary weight, g 6.9 7.1 7.3 0.6 0.75
Ovary diameter, cm 339 34.2 31.0 2.1 0.37
Ovary volume, cm® 101.4 101.6 97.3 53 0.61
CL? weight, g 35 3.7 34 0.5 0.65
CL Diameter, cm 219 223 20.3 1.6 0.34
CL Volume, cm? 75.4 72.8 72.0 6.0 0.80

Data presented as LSM + SEM.

Abbreviations: 15M = heifers were Al at 15 months of age; 27M = heifers were Al at 27 months of age; Adult = multiparous cows; CL = Corpora lutea.
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focusing on multiparous beef cattle (Lopez Valiente et al., 2018;
Rodrigues et al., 2014) as well as heifers (Lopez Valiente et al.,
2019). Lower milk production of primiparous dams with respect
to multiparous dams coincides with what was reported by
Hansen et al. (1982) and Lépez Valiente et al., 2021). During
post-natal growth, IGF-I positively modulates protein synthesis
rate and inhibits protein degradation contributing to increase
BW (Oksbjerg et al., 2004). In this study, the lack of response
in weight gain was also accompanied by a similarity in the con-
centration of IGF-I in heifers born to dams of different ages at
pregnancy. Zheng et al. (2018) reached similar conclusions con-
cerning IGF-1 concentration and its relationship with BW gain
in finishing steers. This is due to IGF-I, which is a potent stimu-
lator of tissue and body growth thus, IGF-1 stimulates body
growth and plays an important role in mediating growth
(Etherton and Bauman, 1998). The results found in Longissimus
muscle area and subcutaneous fat are consistent with the com-
bined effects of low fetal nutrition and milk consumption until
weaning in heifers that were correlated with physical parame-
ters of the calves’ carcass such as longissimus muscle area and
subcutaneous fat (Gandra et al., 2019). The reduction in LFD
and RTS also agrees with the parity of dams (Tenley et al.,
2019). However, the effect of age at first conception and its con-
sequences on the reproductive development of female offspring
has not been compared at early ages. Our results agree with
those presented by (Greenwood et al., 2010), who reported that
severe fetal growth retardation due to maternal undernutrition
from early pregnancy cows was associated with decreased ovar-
ian weight and follicles size in heifer progeny at 30 months of
age. Thus, the heifers born to 15M would be less fertile than hei-
fers born to 27M.

During the stage with high level of energy concentration, all the
heifer offspring increased their daily gain, and this possibly
helped develop reproductive organs. Moreover, the heifers
received a synchronization treatment to evaluate the develop-
ment of the organs in the same phase of the estrous cycle. This
could have favored the development of the ovaries, eliminating
possible differences that they could have had if they had not
been synchronized. Estradiol plays a positive role in the puber-
tal process, the exogenous administration of estradiol can cause
precocious puberty in heifers (de Lima et al., 2020), since it
modifies their hypothalamus, increasing the secretion of gona-
dotropins (Yavas and Walton, 2000) and inducing puberty
(Janior et al., 2010). Therefore, the exposure of heifers in this
trial to an exogenous source of estradiol and P4 added to a diet
with a high source of starch before the onset of puberty could
have increased the development of the genital organs and pro-
duced the maturation of the organs of all heifers, since the dif-
ferences were not found in the development of the uterus,
ovaries, and sizes of corpora lutea. The available data presently
preclude an examination of reproductive performance in subse-
quent years, a matter that may merit further investigation.
The data can be available for researchers or producers involved
in cattle breeding and management to select the more prof-
itable female because the age of the heifer affected the repro-
ductive development of the females. Thus, livestock producers
can benefit from the insights to make informed decisions
regarding the selection of replacement heifers based on the
age of dams at first gestation.

Future research can build upon this study by exploring the long-
term reproductive performance of female progeny, extending
the investigation beyond the first service to adult reproductive
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capabilities. Researchers may deeper into the molecular and
physiological mechanisms underlying the observed effects, such
as exploring specific nutrient pathway or hormonal regulation.

Conclusion

Numerous studies have been focalized to detect the differences
in progeny performance of beef heifers versus multiparous dams;
however, scarce studies have been designed to detect the effect
of age at first gestation on female progeny performance and repro-
ductive development. This study hasshown that age at which hei-
fers were pregnant could affect the female progenies’
development. The result of the present study indicates that age
at first conception could influence the reproductive development
of their progeny, and the adverse effects were more pronounced
in offspring born to 15M. Thus, it is more convenient to select
replacement heifers born to 27M than 15M and they had higher
follicles diameters and reproductive tract score at early ages than
heifers born to 15M. However, the use of heifer daughters of adult
cows continues to be the most recommended due to their greater
development and precocity than heifers born to 15 and 27M. Fur-
ther research is required to better elucidate the reproductive
response of female progeny during the first service and on adult
reproductive performance.
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