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Abstract: This study aimed to evaluate the impact of  age at first calving (AFC) on key reproductive 

and productive performances of  crossbred cows, including number of  services per conception (NSPC), 
gestation length (GL), lactation milk yield (LMY), lactation length (LL), calving interval (CI), and calf  
birth weight (CBW). Retrospective data collected over 42 years at Haramaya University Dairy Farm 
were used. A total of  1093, 1131, 1043, 1031, 851, and 359 cow records for age at first (AFC) were used 
to evaluate NSPC, GL, LL, LMY, CI, and CBW, respectively. The AFC was categorized into six age 
classes (AFC1 = <26; AFC2 = 26.1-30, AFC3 = 30.1-34, AFC4 = 34.1-38, AFC5 = 38.1-42, and AFC 
> 42 months). Data were analyzed using the general linear model procedures of  SAS 9.4 version. A 
simple linear regression model was employed to investigate the relationship between AFC and all 
response variables. The study revealed that AFC significantly influenced all the response variables except 
GL. The AFC was negatively correlated with LMY (r = -0.22), LL (r = -0.07), and CI (r = -0.04) while 
it was positively associated with NSPC (r = +00.18), GL (r = +0.03), and CBW (r = +0.05). Age at first 
calving was positively correlated with number of  services per conception (NSPC; y = 0.71 + 0.02x), 
calf  birth weight (CBW; y = 34.1 + 0.03x), and gestation length (GL; y = 277.07 + 0.03x), according to 
regression analysis, suggesting that these characteristics tended to slightly increase as age at first calving 
increased. Generally, cows that calved at an earlier age (<30 months), particularly those in the AFC1 
and AFC2 categories, required fewer services per conception, produced higher total milk yield, and gave 
birth to calves with heavier birth weights. 
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Introduction 
The age at which a heifer gives birth for the first time is 
commonly referred to as the age at first calving, which is 
considered a critical determinant affecting several key 
aspects of a dairy cow's performance. It significantly 
influences the animal’s reproductive efficiency or 
fertility, the length of time the animal remains 
productive within the herd (longevity or duration of 
use), and the animal's overall milk production capacity 
throughout her lifetime (Shekure et al., 2024). A cow's 
age at first calving is determined by subtracting her birth 
date from her calving date (Hare et al., 2006). An early 
age at parturition has a positive direct effect on genetic 
progress, as the generation interval decreases (Pirlo et al., 
2000). Dairy cows that fail to conceive are destined for 
early culling (Hare et al., 2006). This early culling of dairy 
cows impacts the economic outcome of the dairy 
enterprise (Gro¨hn and Rajala-Schultz, 2000). 

Age at first calving includes the period that a cow 
needs to reach maturity and reproduce for the first time 
(Hare et al., 2006). Age at first calving plays a vital role in 
determining the future reproductive performance and 
productivity of heifers, as calving at an earlier age 
significantly reduces the overall cost of rearing. This 
reduction comes from lower requirements for labor, 
feed, housing, and other management inputs during the 
pre-calving growth period. Consequently, optimizing the 

age at first calving is essential for improving both 
economic efficiency and long-term production 
outcomes in dairy operations (López et al., 2018). The 
age at first calving (AFC), the lifespan, and the length of 
productive life affects the genetic progress and 
economic performance of dairy cows (Dákay et al., 2006; 
Wathes et al., 2008; Teke and Murat, 2013; Caetano et al., 
2017; Cielava et al., 2017). Nilforooshan and Edriss 
(2004) stated that it was helpful to their milk yield for 
heifers to calve at less than two years of age. However, 
Ettema and Santos (2004) found that AFC at less than 
23 months of age reduced first lactation milk yields. 
Hoffman (1997) noticed that AFC between 22 and 24 
months is optimal to attain sufficient milk yield in the 
first lactation. It was found that AFC had a considerable 
impact on milk production during the first lactation 
(Salazar-Carranza et al., 2014). When compared to cows 
with an AFC greater than 33.6 months, the milk 
production of the cows with low and medium AFC 
decreased by 354.78 kg and 105.60 kg, respectively. This 
is in agreement with a study reported by Pirlo et al. 
(2000), which showed that milk production decreased 
during the first lactation when the AFC was less than 25 
months and increased as the AFC increased (Ettema and 
Santos, 2004). Likewise, Nilforooshan and Edriss (2004) 
suggested that the AFC can have a considerable impact 
on milk output, fat percentage, lifespan, and productive 
life. Concerning this issue, Pirlo et al. (2000) stated that a 
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low AFC could have a negative impact on milk 
production in a number of ways, such as being 
overweight before puberty and having a low body 
condition score at the start of the first lactation in 
heifers. Late commencement of the first milking 
(especially after 28 months) causes a considerable 
decrease in the first lactation milk yield and lifetime milk 
production, shortens the productive period, reduces the 
number of calvings, and increases culling rates due to 
low milk yield and udder diseases (Sawa et al., 2019). On 
the other hand, it has been reported that age at first 
calving does not affect the lifetime productivity of the 
cows if it ranges between 22 and 32 months (Curran et 
al., 2013). Furthermore, according to Vukasinovich et al. 
(2001), the length of productive life was not greatly 
affected by the animal's age at first calving. The lactation 
milk yield and length of lactation were not significantly 
affected by the age of the first calving (Gatchearle et al., 
2009). Thus, there is an inconsistent result of the studies 
performed in different countries regarding the effect of 
AFC on the milk yield, lactation length, calving interval, 
gestation length, and calf birth weight of pure-breed 
Holstein Friesian dairy cows. Moreover, although 
several studies have examined the impact of age at first 
calving (AFC) on first-lactation milk yield and its 
components, limited research has been conducted on 
how AFC influences other key productive and 
reproductive performances, particularly in crossbred 
cattle breeds. Therefore, the aim of this study was to 
evaluate the effect of AFC on various parameters, 
including the number of services per conception, 
gestation length, total lactation milk yield, lactation 
length, calving interval, and calf birth weight in 
crossbred Holstein Friesian cows at the Haramaya 
University dairy farm. 
 

Materials and Methods 
Description of the Study Farm 
The study was conducted at the main dairy farm of 
Haramaya University, located in the Hararghe Zone of 
the Oromia Regional State in eastern Ethiopia, 
approximately 510 kilometers from Addis Ababa. The 
campus is 5 km from the nearby town of Haramaya, 
which is on the main road connecting Addis Ababa, 
Ethiopia's capital, with Harar City.  It is located at 90 26' 
N latitude and 4203' E longitude, and an altitude of about 
2010 meters above sea level. The area gets an average 
annual rainfall of 741.6 mm. The site's minimum and 
maximum mean temperatures are 8.25 °C and 23.4 °C, 
respectively (Ewonetu and Gemechu, 2019). The farm 
consisted of Holstein Friesian cross (a crossbreed of 
Holstein Friesian and Zebu cattle). The animals were 
kept intensively within the paddock and were fed on 
maize silage ad libitum. During milking, the cattle were 
provided with a supplemented concentrate ration. The 
animals were naturally bred using a pen mating system. 
Milking was done twice daily, at 6:00 am and 6:00 pm.  
 

Study Design and Sampling 
A retrospective study was carried out using long-term 
historical records maintained by the Haramaya 
University dairy farm. The analysis was based on data 
collected over 42 years, spanning from 1963 to 2005. 
The purpose of the study was to investigate the influence 
of age at first calving (AFC) on several key reproductive 
and productive parameters. These included the number 
of services required per conception (NSPC), the 
duration of gestation (gestation length, GL), the total 
milk produced during a lactation period (total lactation 
milk yield, TMY), the length of the lactation period 
(lactation length, LL), the time interval between 
successive calvings (calving interval, CI), and the weight 
of the calf at birth (calf birth weight, CBW). NSPC is 
defined as the average number of inseminations or 
mating services required for a cow to become pregnant 
successfully. Calving interval is defined as the period 
between two consecutive calvings of the same cow. GL 
is defined as the period from successful conception to 
calving. TMY is defined as the total amount of milk 
produced by a cow during a complete lactation period. 
After deleting incomplete records, a total of 1093, 1131, 
1043, 1031, 851, and 359 observations were purposefully 
used to evaluate NSPC, GL, LL, TMY, CI, and CBW, 
respectively, which were evaluated across five 
consecutive lactations using available recorded data 
from the cows (Table 1). The fixed factors studied were 
age at first calving, which was categorized into six (AFC1 
= < 26 months, AFC2 = 26.1-30, AFC3 = 30.1-34, 
AFC4 = 34.1-38, AFC5 = 38.1-42, and AFC > 42 
months) as presented in Table 1. 
 
Data Analysis 
The collected data were analyzed using the General 
Linear Model (GLM) procedures of the Statistical 
Analysis System (SAS), version 9.4. The analysis 
employed the following statistical model to assess the 
effect of age at first calving (AFC) on the reproductive 
and productive performances of crossbred cows. 

Yij = µ+ AFCi + eij 

Where: Yij = dependent variables; µ = overall mean; 
AFCi = effect of age at first calving (AFC1 to AFC6); eij 
= random error associated with Yij observation. 

A simple linear regression model was used to 
investigate the association of age at first calving (AFC) 
with the number of services per conception (NSPC), 
gestation length (GL), calf birth weight (CBW), lactation 
length (LL), total lactation milk yield (TMY), and calving 
interval (CI). The following model was utilized to study 
the effect of the independent variable (AFC): Y = a + 
bx, where Y is the dependent variable (NSPC, GL, 
CBW, LL, TMY, and CI), and x is the independent 
variable (AFC). The variability of the model was tested 
with the help of the coefficient of determination (R2). 
The significance of R2 was tested with the F-test, and the 
significance of the regression coefficient was tested with 
the Student’s t-test. The significance was declared when 
P < 0.05. 
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Table 1. Age at first calving categories and the number of observations used for each parameter. 

AFC Age groups (months) NSPC GL LL TMY CI CBW 

1 < 26 91 98 96 92 72 47 
2 26.1-30 286 313 301 293 240 42 
3 30.1-34 221 233 214 220 176 56 
4 34.1-38 210 213 193 197 156 67 
5 38.1-42 141 134 116 109 99 65 
6 > 42 139 135 123 120 108 82 

Total (n)  1093 1131 1043 1031 851 359 

n = Sample size; LL = Lactation length; NSPC = Number of services per conception; GL = Gestation length; TMY = Total milk yield; 
CI = Calving interval; CBW = Calf birth weight; AFC = Age at first calving; AFC1 = Cows give birth before 26 months; AFC2 = 
Cows give birth between the age of 26.1-30 months; AFC3 = Cows give birth between the age of 30.1-34 months; AFC4 = Cows give birth 
between the age of 34.1-38 months; AFC5 = Cows give birth between the age of 38.1-42 months; AFC6 = Cows give birth at the later age 
of 42 months. 
 

Results and Discussion 

Effect of AFC on Total Lactation Milk Yield 
Results of milk yield of cows based on the first calving 
age in ten consecutive lactations are indicated in Table 2. 
Age at first calving had a significant effect on lactation 
milk yield (LMY), consistent with previous findings that 
highlight the substantial impact of calving age on later 
milk production performance (Lin et al., 1986; Pirlo et al., 
2000; Nilforooshan and Edriss, 2004). Besides, 
Moussavi and Mesgaran (2008) reported the increased 
milk yields by an increase in AFC. On the contrary, it is 
inconsistent with Gatchearle et al. (2009), who noted the 
insignificant effect of age at first calving on lactation 
milk yield. Heifers calving at younger ages (before 26 
months of age) produced significantly higher milk 
compared with heifers calving at later ages. This finding 
disagrees with reports of an earlier study that indicated a 
lower milk production at the first lactation for heifers 
calved before 25 months (Pirlo et al., 2000). In this study, 
heifers calved after 34 months of age produced lower 
lactation milk yield, and this could be associated with the 
heifers’ higher body weight and more body condition at 
a later age of calving, which exposes the heifers to 
dystocia and results in negative energy balance in the 
early postpartum period and thus produces less milk. 

The lactation milk yield declines at later age with 
increased age at first calving (Figure 1) which is 
inconsistent with Cooke et al. (2013) who reported an 
increased milk yield with increased age at first calving. 
This study result revealed that the increase of AFC leads 
to a depletion of milk production, possibly affecting the 
genetic potential of the animal and its longevity within 
the herd. This is in line with Shindarska et al. (2016), who 
noted the highest first lactation milk yield in cows that 
calved at earlier ages than cows that calved at an older 
age. Besides, Nilforooshan and Edriss (2004) noted 
increased milk yield with reducing AFC as long as this 
was not below 21 months in a large retrospective study 
of the records from Iranian Holsteins. On the contrary, 
this finding disagrees with the earlier study results that 
reported the increased milk production as the AFC 
increases (Ettema and Santos, 2004; Bayram et al., 2009; 
Salazar-Carranza et al., 2014; Hutchison et al., 2017). This 
inconsistent finding might be due to the existing 

variations in breed, feed, and other management given 
at different farms in different countries. Accordingly, 
this finding provides strong evidence that heifers calving 
at younger ages (before 26 months) will produce better 
milk yield than those calving at a later age. However, 
Sejrsen et al. (2000) noticed lower milk yield due to 
reduced AFC and reasoned related to accelerated growth 
rates during the pre-pubertal period, which has been 
shown to reduce parenchymal DNA in the mammary 
gland. 
 
Effect of AFC on Lactation Length 
The age at first calving significantly influenced the 
lactation length (Table 2). This is inconsistent with 
Gatchearle et al. (2009), who noted the insignificant 
effect of age at first calving on lactation length. Cows 
that calved at a later age (especially after 42 months of 
age) considerably lasted for the shortest days in milk 
than the optimum value of 305 days required to maintain 
the optimum calving interval of 12-13 months; but it still 
falls within the range of 244-324 days reported by 
Syrstad (1996) for lactation length in the tropics. There 
was a slight increase in lactation length as age at first 
calving increased, and the longest was recorded for cows 
calved within 38-42 months of age (Table 2). The overall 
lactation length ranged from 315.98 to 336.92 days, and 
it was more persistent for cows calved before the age of 
42 months and started to decrease at 42 months (Figure 
2). The shortest days in milk for cows calved after the 
age of 42 months could be associated with the lower 
milk yield since heifers calving at a later age with higher 
body conditions subsequently mobilize more tissue, 
which also has deleterious consequences on milk yield, 
and due to this, they might be forced to dry. 
 
Effect of AFC on Calving Interval 
The study found no significant variance (p>0.05) in 
calving interval among heifers categorized under the 
AFC1, AFC2, AFC3, and AFC4 categories, which 
included heifers that calved before 38 months of age 
(Table 2). However, heifers that calved before 38 
months of age and those that calved later showed a 
significant difference (p<0.05) in the calving interval 
(Table 2). This study suggests that increasing the first 
calving age beyond 38 months may positively influence 
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reproductive efficiency and result in shorter calving 
intervals (AFC6). The reduced lactation length in AFC6 
may have contributed to improved reproductive 
efficiency, including a shorter calving interval, possibly 
due to earlier recovery of reproductive activity after 
lactation. Correspondingly, Akinokun (1982) noted a 
highly significant effect of age at first calving on 
subsequent calving intervals. As shown in Figure 2, the 
calving interval was more persistent for heifers in the 
group of AFC1 through AFC4, then slightly increased to 
AFC5, and fell for cows in the group of AFC6. Besides, 
the calving interval was slightly decreased with increased 
age at first calving (Table 2). Heifers calved between 38 
and 42 months exhibited the longest calving interval, 
while those calved after 42 months of age recorded the 
shortest period of calving interval, and this could be 
associated with the longest and shortest lactation length 
for AFC5 and AFC6, respectively. Cows calved before 
34 months of age had a shorter CI than cows calved 

between 34.1 and 38 months of age. This is inconsistent 
with the result of Atashi et al. (2021), who reported an 
increased length of the CI with an increased AFC. 
Contrary to this study, the association of an increased 
AFC with increased length of the calving interval was 
reported in previous studies (Evans et al., 2006; 
Froidmont et al., 2013; Eastham et al., 2018). This study 
revealed that cows calved before the age of 26 months 
had longer calving intervals than cows calved at a later 
age. This longer CI for cows calved at a younger age is 
physiologically necessary to allow animals to replenish 
their body reserves depleted during lactation, and this 
allows them to put on growth or weight before the next 
calving. In general, cows that gave their first calving 
between 38.1 and 42 months of age tended to delay the 
subsequent calving. Meanwhile, those that gave their 
first calving at or after 42 months of age tend to have a 
shorter calving interval. 

 

 
Figure 1. Effect of age at first calving on lactation milk yield. 

 
Figure 2. Effect of age at first calving on lactation length, calving interval, and calf birth weight. 
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Table 2. Effect of age at first calving on NSPC, GL, TMY, LL, CI, and CBW. 

FC age class (months) NSPC GL (days) TMY (kg) LL (days) CI (days) CBW (kg) 

1 1.12c 275.42a 4292.8a 315.98ab 423.32ab 36.38a 
2 1.24c 276.42a 3878.6b 319.84ab 419.99ab 34.15b 
3 1.38b 277.03a 4059.4ab 331.92a 419.64ab 35.03ab 
4 1.34b 277.65a 3433.7c 325.94ab 413.57ab 34.48b 
5 1.56a 277.16a 3475.5c 336.92a 438.10a 35.83ab 
6 1.62a 278.62a 2882.9d 288.85b 407.67b 35.43ab 

P-value < 0.0001 0.6472 < 0.0001 < 0.01 < 0.01 0.0063 
abcd Means with the same letter in the column are not significantly different; FC = First calving; NSPC = Number of services per conception; 
GL = Gestation length; LL = Lactation length; TMY = Total milk yield; CI = Calving interval; CBW = Calf birth weight. 
 
Effect of AFC on Calf Birth Weight 
The study revealed that the AFC significantly influenced 
the birth weight of calves born to cows (Table 2). The 
highest calf birth weight was recorded for cows that gave 
their first calving before 26 months of age, while the 
least was recorded in cows that had their first birth 
between 26 and 30, and 34 and 38 months of age (Figure 
2). The calf's birth weight did not increase with 
increasing age at first calving. Early-calving heifers are 
generally handled under enhanced nutritional and health 
settings that encourage appropriate body development 
before conception and during pregnancy. A healthy diet 
during pregnancy promotes placental development and 
fetal growth, which may raise the birth weight of the calf. 
Furthermore, early conception and calving heifers are 
typically thought to be more fertile and physiologically 
efficient, enabling better use of nutrients for embryonic 
development rather than excessive body fat deposition.  

Delaying the age at first calving, on the other hand, 
might result in excessive weight gain before conception, 
which can have a detrimental effect on nutrition 
partitioning and metabolic efficiency throughout 
pregnancy. This syndrome may result in less optimal 
fetal growth and a lower birth weight for the calf. Kamal 
et al. (2014) also reported that calves born to young or 
standard age heifers had heavier birth weights than 
calves born to older heifers. On the contrary, Atashi et 
al. (2021) noticed increased calf birth weight with 
increased AFC. The heavier calf born from younger age 
heifers might be associated with the intensive rearing 
and feeding of heifers on a high-energy-dense diet to 
achieve an adequate body condition for early breeding, 
which allows them to bear heavier calves at first 
parturition compared to older heifers. Meanwhile, older 
or matured heifers might not be supplemented with a 
sufficient energy dense diet for the fear of dystocia and 
feed expenses, which are related to the biological needs 
of animals such as body weight. This might enable calf 
birth weights to be regulated through manipulation of 
the dam’s feed intake during the period of pregnancy in 
heifers bred at older than younger age. Likewise, 
Hickson et al. (2006) reported lower birth weight of 
calves for heifers on restricted feed or reared on 
underfeeding during pregnancy.  
 
Effect of AFC on Number of Services Per Conception 
Age at first calving significantly influenced the number 
of services per conception (Table 2). On the contrary, 

Hussein and El Agawany (2009) reported that the 
number of inseminations per conception did not show a 
significant influence of the age at first calving. Ali et al. 
(1992) also noted that data on the number of services 
per conception did not show any specific trend with 
varying intervals of age at first calving. This study result 
indicated that an increase in age at first calving will 
increase the number of services per conception (Figure 
3). 

Cows calving for the first time before 26th months had 
lower NSPC than cows calving for the first time after 26 
months. This might be associated with the young age of 
heifers that are reared intensively and fed on a high-
energy-dense diet to achieve an adequate body condition 
for early breeding, which allows them to have a better 
conception rate at first service compared to older 
heifers. Meanwhile, older or mature heifers might not be 
supplemented with a sufficiently energetically dense diet 
for the fear of dystocia and feed expenses, which are 
related to the biological needs of animals such as body 
weight. Meeting the biological needs of animals is 
essential for optimum economic results through early 
breeding and early calving. Data reported by Cooke et al. 
(2013) show that early breeding and calving at an age < 
26 months require adequate feeding. Corresponding to 
this study finding, Ettema and Santos (2004) reported 
that cows that give birth at lower AFC had a lower 
service per conception rate. Besides, Penev et al. (2014) 
noted that cows calving for the first time after 26 months 
exhibited a higher number of services per conception 
from 2.7 to 3.7 compared with heifers giving birth up to 
the 25th month with 2.1 services per conception on 
average. 
 
Effect of AFC on Gestation Length 
Gestation or pregnancy duration did not significantly 
vary with age at first calving (P > 0.05) (Table 2). This 
agrees with the finding of Messine et al. (2007) and 
Messine et al. (2007), who reported non-significant 
differences in gestation length between younger and 
older heifers. However, numerically, gestation length 
was slightly increased with the increased age at first 
calving (Figure 4). Later-calving heifers are often heavier 
and may have higher body reserves and body condition 
scores both before and throughout pregnancy. Because 
the fetus needs more time to complete full development 
before parturition, improved maternal body size and 
nutrient availability can allow higher fetal growth, which 
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may somewhat lengthen gestation. Similarly, Ageeb and 
Hayes (2000) reported increased gestation length with 
increased age at first calving, and they reasoned that this 
is due to the relatively large uterus of older cows, 
enabling them to carry their offspring for a longer period 

of time than younger ones. On the contrary, Hakoueu et 
al. (2021) noticed that younger heifers tended to carry 
their calves for a slightly longer period than older heifers 
or cows. 

 

 
Figure 3. Effect of age at first calving on number of services per conception. 
 

 
Figure 4. Effect of age at first calving on gestation length. 
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Figure 5. Relationship between AFC and NSPC (A), AFC and total lactation milk yield (B), AFC and calf birth weight (C), AFC and Lactation length (D), AFC and gestation 
length (E), and AFC and calving interval (F). 
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birth weight, and gestation length were respectively 
increased per month of age at first calving. Regression 
of total lactation milk yield (Figure 5, B), lactation length 
(Figure 5, D), and calving interval (Figure 5, F) on AFC 
indicated that 52.54 kg, 0.82 days, and 0.49 days were 
respectively decreased per month of AFC increase. 
Figure 5 shows a very low coefficient of determination 
and a very weak negative relationship between age at first 
calving and calving interval, indicating that other 
management, nutritional, and reproductive factors 
probably had a greater practical impact on calving 
interval than increasing age at first calving. Cows calving 
at later ages tended to have slightly shorter calving 
intervals, according to the negative correlation found 
between age at first calving and calving interval. This 
might happen because older heifers are often more 
physiologically mature, with superior body development 
and higher body reserves at first calving, which might 
promote an earlier return to estrus following parturition 
and a quicker postpartum recovery. The regression 
analysis showed that heifers calved relatively at an earlier 
age, conceived at a minimal number of services, born 
calves with the lightest weight, and had the shortest 
gestation length, while heifers calved at a maturity or age 
had lower milk yield and extended lactation length and 
calving interval. 

A higher calf birth weight was associated with an 
increased AFC. This is consistent with Kamal et al. 
(2014), who reported that the calf birth weight was 
heavier when the calves were born to young heifers in 
comparison to calves born to old heifers. The regression 
analysis result showed that an increased AFC was 
associated with decreased calving interval, which is 

contrary to Atashi et al. (2021), who noted an increased 
length of calving interval with increased AFC. Hussein 
and El Agawany (2009) also reported that cows that gave 
their first calving at an earlier age (under 24 months of 
age) tended to delay the subsequent calving, while those 
that gave their first calving at an older age (after 28 
months of age) tended to have a shorter calving interval.  
A slight negative correlation was reported between AFC 
and first lactation milk (Edriss and Vatan Khah, 1998; 
Nilforooshan and Edriss, 2004; Bewley et al., 2001). 
Moreover, Sawa et al. (2019) noted that the late 
commencement of the first milking, especially after 28 
months, causes a considerable decrease in the first 
lactation milk yield. Moreover, some scholars 
demonstrated lower milk production when AFC is 
increasing and concluded that the time to breed heifers 
should be based on body weight rather than age 
(Losinger and Heinrichs, 1996; Mourits et al., 1997). 
These results are inconsistent with other reports (Moore 
et al., 1991; Pirlo et al., 2000) that reported positive effects 
of delayed AFC on milk yield. Ettema and Santos (2004) 
reported that heifers calved at an earlier age had fewer 
services or inseminations per conception. On the 
contrary, Hussein and El Agawany (2009) reported that 
the number of inseminations per conception did not 
influence the age at first calving. The increased AFC was 
associated with increased calf birth weight, which 
concurs with Atashi et al. (2021). The negative 
correlation of the calving interval (r = -0.04) with AFC 
agrees with Hussein and El Agawany (2009), who noted 
a negative correlation of calving interval (-0.9296-
0.9365) with AFC. 

 
Table 3. Regression and correlation analysis of Age at first calving and productive and reproductive performances of 
crossbred dairy cows. 

Response variables 
Age at first calving (months) 

LSM r b SE (b) P-value t-value P (>|t|) 
Lactation milk yield (kg) 3718.94 -0.22 0.048 7.23 <.0001 -7.27 <.0001 
Lactation length (days) 328.79 -0.07 0.004 0.37 0.0253 -2.24 0.0253 
NSPC (Number) 1.35 +0.18 0.032 0.003 <.0001 6.08 <.0001 
Gestation length (days) 278.17 +0.03 0.0003 0.027 0.2410 1.17 0.2410 
Calving interval (days) 420.12 -0.04 0.0002 0.446 0.2777 -1.09 0.2777 
Calf birth weight (kg) 35.04 +0.05 0.0002 0.025 0.3006 1.04 0.3006 

LSM = Least square means; NSPC = Number of services per conception; r = Pearson correlation coefficient; b = Regression coefficient; SE 
= Standard error of regression coefficient. 
 

Conclusion 
The result of this study demonstrated that AFC had a 
significant impact on NSPC, LL, LMY, CI, and CBW. 
Age at first calving was positively correlated with 
number of services per conception (NSPC; y = 0.71 + 
0.02x), calf birth weight (CBW; y = 34.1 + 0.03x), and 
gestation length (GL; y = 277.07 + 0.03x), according to 
regression analysis, suggesting that these characteristics 
tended to slightly increase as age at first calving 
increased. The positive trend in NSPC suggests that 
delayed age at first calving may lead to decreased 
reproductive performance and higher breeding costs 
because of repeated inseminations. Regression analysis 

also indicated that 52.54 kg milk yield, 0.82 days of LL, 
and 0.49 days of CI were decreased as AFC increased for 
a month. It is seen that heifers calved at an earlier age, 
conceived at a minimal number of services, born calves 
with the lightest weight, and had the shortest GL, while 
heifers calved at a relatively late maturity and had lower 
LMY and extended LL and CI. This study also revealed 
that AFC is negatively associated with LMY, LL, and CI 
but positively associated with NSPC, GL, and CBW; 
therefore, AFC may be included in a genetic economic 
index as it can be considered an economic trait. 
According to the study's findings, dairy farmers and 
breeding programs should strive for a first calving age of 
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less than 30 months because heifers that calve earlier 
require fewer services per conception, calve heavier calf 
birth weights, and have higher lifetime milk yields. 
 

Abbreviations 
AFC/AAFC: Age at first calving, CBW: Calf birth 
weight, CI: Calving interval, FC: First calving, GL: 
Gestation length, LL: Lactation length, LMY: Lactation 
milk yield, NSPC: Number of services per conception, 
TMP: Total milk production, TMY: Total milk yield. 
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