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ABSTRACT

Background: Artificial insemination (Al) and natural breeding are two commonly
employed methods in large animal reproduction. Objectives: This captivating study
delves into the realm of large animal reproduction, comparing the outcomes of Al
and natural breeding to unravel the advantages and disadvantages of each method.
Methods: Native cow breeds of Pakistan were meticulously evaluated, with 56
healthy and sexually mature animals participating in the investigation. The
reproductive parameters scrutinized encompassed conception rate, pregnancy rate,
time to conception, calving rate, birth weight, and neonatal mortality rate. The data
was meticulously analyzed using chi-square tests and descriptive statistics, revealing
intriguing insights into the reproductive landscape. Results: The study found that
both Al and natural breeding yielded comparable results in terms of conception rate
(Al: 75.0% vs. natural breeding: 64.2%), pregnancy rate (Al: 71.4% vs. natural
breeding: 53.5%), time to conception (Al: 12-24 hours vs. natural breeding: 18-24
hours), calving rate (Al: 60.7% vs. natural breeding: 71.4%), birth weight (Al: 34 kg
vs. natural breeding: 37 kg), and neonatal mortality rate (Al: 10.7% vs. natural
breeding: 7.14%). Conclusion: These findings suggested that both methods exhibited
similar effectiveness in achieving conception, establishing pregnancy, ensuring
successful calving, and influencing birth weight and neonatal mortality rates.
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INTRODUCTION

Artificial insemination (Al) and
natural breeding are two commonly employed
methods in large animal reproduction. The
reproductive performance, success rates, and
offspring quality achieved through these
methods play crucial roles in determining the
efficiency and effectiveness of breeding
programs 12 Understanding the advantages
and disadvantages of Al and natural breeding
was essential for optimizing reproductive
strategies and improving animal production
systems 2,

Al involves the collection of semen
from a male animal, which was then carefully
processed, preserved, and subsequently
introduced into the reproductive tract of a
female animal using specialized techniques *°.
In contrast, natural breeding involves the
physical mating of male and female animals
without any intervention. Both methods have
their unique characteristics and implications
for reproductive outcomes ©.

By comparing the reproductive
performance of Al and natural breeding,
researchers can gain insights into the relative
merits of each method. Success rates, such as
conception rates, pregnancy rates, and litter
size, serve as key indicators of reproductive
efficiency 8. Al may offer higher control over
breeding processes, allowing breeders to select
specific sires with desirable genetic traits and
manage reproductive timing more precisely. It
can also overcome limitations posed by
physical barriers, distance, or behavioral
incompatibilities between animals %%, On the
other hand, natural breeding is considered a
more natural and instinctual process that may
contribute to higher conception rates in certain
species. It allows for natural selection
mechanisms and potentially results in
improved fertility and adaptability in offspring
11

The quality of offspring produced
through Al and natural breeding is a crucial
factor in assessing the reproductive success of
each method. Evaluating offspring quality
encompasses aspects such as genetic diversity,
health, growth performance, and overall
fitness. Al can facilitate controlled genetic
improvement by allowing breeders to access
superior  genetic material and  avoid
transmitting undesirable traits 2. However,
concerns related to potential inbreeding,
reduced genetic diversity, and genetic
bottlenecks may arise when Al is heavily
relied upon. In natural breeding, offspring
inherit a combination of genes from both
parents, contributing to a wider gene pool and
potentially enhancing genetic variation and

adaptability 3.

By thoroughly examining the
reproductive performance, success rates, and
offspring quality achieved through Al and
natural breeding in large animals, breeders,
researchers, and practitioners can make
informed decisions regarding the most suitable
reproductive approach for specific breeding
goals 4 This knowledge can guide the
development of effective breeding programs,
optimize genetic gain, and contribute to the
sustainable management of large animal
populations. Understanding the advantages and
disadvantages of Al and natural breeding is
paramount for promoting efficient
reproduction, genetic diversity, and overall
animal welfare in large animal production
systems.

MATERIAL AND METHODS

The present study aimed to compare
the reproductive performance and success rates
between artificial insemination (Al) and
natural breeding in large animals to determine
the advantages and disadvantages of each
method. The study was conducted using a total
of 56 animals, including native cow breeds of
Pakistan (Figure 1). All animals were healthy,
sexually mature, and free from any
reproductive disorders or abnormalities.

Two groups were established for
comparison: the Al group and the natural
breeding group. Animals in the Al group
underwent artificial insemination using fresh
or frozen semen, while animals in the natural
breeding group were allowed to mate naturally
without any intervention.

Various reproductive parameters were
evaluated to determine the advantages and
disadvantages of each method. These
parameters  included  conception  rate,
preghancy rate, time to conception, calving
rate, birth weight, and neonatal mortality rate.

Estrus detection was performed using
rectal palpation subsequent to clinical
examination, and estrus synchronization was
carried out in the Al group using standard
protocol.  Artificial  insemination  was
performed using fresh or frozen semen of
Sahiwal breed following standard protocols.
The semen was properly thawed (if frozen) and
deposited into the reproductive tract using Al
gun.

Animals in the natural breeding group
were allowed to mate freely with a selected
male of proven fertility. The mating process
was monitored, and the mating dates were
recorded. Pregnancy diagnosis was performed
2-4 weeks post-insemination or mating. After
parturition, the birth weight of the newborn
offspring was measured using a calibrated
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weighing scale. Data on calving dates and the
number of live births were recorded.

The health and survival of the
newborn offspring were monitored daily for 03
months to determine the neonatal mortality
rate.

The obtained data were analyzed
using Chi-square tests. Descriptive statistics
such as means, standard deviations, and
percentages were calculated for the
reproductive parameters. Statistical
significance was set at p < 0.05.

Ethical considerations were taken into
account, and the study was conducted
following the guidelines and regulations
provided. All animal handling procedures were
performed in accordance with ethical
principles to ensure the well-being and welfare
of the animals.

Some limitations of this study include
potential limitations such as sample size, breed
variations, seasonal effects, or other factors
that may affect the results.

Figure 1: Allocation of the experimental animals into study groups

Natural breeding , 28

Experimental animals

RESULTS

The analysis compared the
reproductive parameters of two groups: an Al
group and a natural breeding group. The first
parameter examined was the conception rate.
In the Al group, 21 out of the total number of
individuals achieved conception, accounting
for 75.0% of the group. On the other hand, in
the natural breeding group, 18 individuals
successfully conceived, representing 64.2% of
the group (p>0.05). Moving on to the second
parameter, the pregnancy rate was assessed. In
the Al group, 20 individuals (71.4%) achieved
pregnancy, while in the natural breeding
group, 15 individuals (53.5%) achieved
pregnancy. The chi-square test statistic for this
parameter was 0.2009, indicating a slightly
stronger  association compared to the
conception rate. However, the p-value of
0.6540 suggested that this association was not
statistically significant. Analysis showed that
the Al group had slightly higher rates of

conception and pregnancy compared to the
natural breeding group, although the
differences were not statistically significant
(p>0.05) (Table 1).

We also compared the time of
conception between an Al group and a natural
breeding group. The data presented in the form
of categories representing the duration of
conception. In the Al group, the majority of
individuals (12-24) achieved conception within
a time frame of 12 to 24 hours. Similarly, in
the natural breeding group, most individuals
(18-24) also achieved conception within a time
frame of 18 to 24 hours. To assess the
statistical significance of the association
between the Al group and the natural breeding
group regarding the time of conception, a chi-
square test was conducted suggesting that the
observed association was not statistically
significant (p>0.05) (Table 2).

The analysis examined the calving
rate, which refers to the percentage of
individuals that successfully gave birth,
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between an Al group and a natural breeding
group. In the Al group, 17 individuals,
accounting for 60.7% of the group, achieved
calving. In the natural breeding group, 20
individuals, representing 71.4% of the group,
successfully calved. The p-value associated
with the test was 0.8642, suggesting that the
observed association was not statistically
significant (p>0.05). Analysis did not find a
significant difference between the Al group
and the natural breeding group regarding the
calving rate. Both groups had relatively similar
rates of successful calving, and the observed
association was not statistically significant.
This indicates that the method of conception,
whether through Al or natural breeding, did
not appear to have a significant impact on the
calving rate in the studied population (Table
3).

Based on the provided data, the birth
weight was measured in kilograms, between an
Al group and a natural breeding group. In the
Al group, the average birth weight was 34
kilograms, while in the natural breeding group,
the average birth weight was 37 kilograms.
The p-value for statistical analysis was
calculated to be 0.9067, which was greater
than the conventional significance level of
0.05. In interpretation, the analysis did not find
a significant difference in birth weight between
the Al group and the natural breeding group.
The average birth weights observed in both
groups (34 kg and 37 kg) were relatively close,

and the statistical analysis did not indicate a
significant association between the groups in
terms of birth weight. This suggests that the
method of conception, whether through Al or
natural breeding, did not have a substantial
impact on the birth weight of the offspring in
the studied population (Table 4).

In the Al group, 3 individuals,
accounting for 10.7% of the group,
experienced neonatal mortality. Similarly, in
the natural breeding group, 2 individuals,
representing 7.14% of the group, experienced
neonatal mortality. The resulting chi-square
test statistic was 0.0335, indicating a weak
association.  Furthermore, the p-value
associated with the test was calculated to be
0.8548, which was greater than the
conventional significance level of 0.05 (Table
5).

In summary, the analysis did not find
a significant difference in the neonatal
mortality rate between the Al group and the
natural breeding group. Both groups had
relatively similar percentages of neonatal
mortality, and the statistical analysis did not
indicate a significant association between the
groups in terms of this parameter. This
suggests that the method of conception,
whether through Al or natural breeding, did
not have a substantial impact on the neonatal
mortality rate in the studied population (Figure
2).

Table 1: Conception rate and pregnancy rate between Al and natural breeding groups

Reproductive ®
S. No paramete Al group n(%o)

Conception rate 21 (75.0)

Natural breeding
group n(%)

18 (64.2) 0.0257 0.8726

x2

Pregnancy rate 20 (71.4)

15 (53.5) 0.2009 0.6540

S. No Reproductive Al group
parameters
Conception (hours)

Table 2: Time to conception comparison between Al and natural breeding groups

Natural breeding
group
18-24 0.395 0.5297

S. No Reproductive
parameters

Calving rate 17 (60.7)

Table 3: Calving rate comparison between Al and natural breeding groups
Al group n(%)

Natural breeding
group n(%o)
20 (71.4)

Table 4: Birth weight comparison between Al and natural breeding groups

S. No Reproductive
parameters
Birth weight

Al group (Kg)

Natural breeding
group (Kg)

Table 5: Neonatal mortality rate comparison between Al and natural breeding groups

S No Reproductive

Natural breeding 2
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[1 | Neonatal mortality rate [ 3 (10.7)

| 2(7.14)

| 0.0335 | 0.8548 |

Figure 2: Comparison of reproductive performance parameters between Al and natural breeding groups
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DISCUSSION

The present study aimed to compare
the reproductive performance and success rates
between Al and natural breeding in large
animals, specifically native cow breeds of
Pakistan. The study evaluated various
reproductive parameters, including conception
rate, pregnancy rate, time to conception,
calving rate, birth weight, and neonatal
mortality rate, to determine the advantages and
disadvantages of each method 5.

The analysis of the reproductive
parameters revealed interesting findings.
Firstly, when comparing the conception rates
between the Al group and the natural breeding
group, it was observed that the Al group had a
slightly  higher conception rate (75.0%)
compared to the natural breeding group
(64.2%). However, this difference was not
statistically significant, indicating that both
methods had similar effectiveness in achieving
conception 16,

Similarly, the pregnancy rates were
slightly higher in the Al group (71.4%)
compared to the natural breeding group
(53.5%). However, the statistical analysis
indicated that this difference was not
statistically ~ significant.  These  results
suggested that both Al and natural breeding
methods had similar success rates in terms of
establishing pregnancy in large animals *'.

The time to conception was also

compared between the two groups. The
analysis showed that the majority of
Vol.1 Issue.1 2023 @@@@

BY NC_SA

individuals in both the Al group and the
natural breeding group achieved conception
within a similar time frame. This finding
suggested that the method of conception did
not significantly influence the time it took for
large animals to conceive 8,

Furthermore, the calving rates were
similar between the Al group (60.7%) and the
natural breeding group (71.4%). The statistical
analysis confirmed that this similarity was not
statistically significant. These results indicated
that the method of conception, whether
through Al or natural breeding, did not have a
significant impact on the calving rate in the
studied population.

The birth weight of the offspring was
compared between the two groups, and no
significant difference was found. Both the Al
group and the natural breeding group had
similar average birth weights, indicating that
the method of conception did not substantially
affect the birth weight of the offspring in the
studied population *°.

Finally, the neonatal mortality rates
were comparable between the Al group
(10.7%) and the natural breeding group
(7.14%). The statistical analysis indicated that
the observed association was not statistically
significant. These results suggested that the
method of conception did not have a
substantial impact on the neonatal mortality
rate in the studied population 2°,

Overall, the findings of this study
suggested that there were no significant
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differences in the reproductive performance
and success rates between Al and natural
breeding in large animals. Both methods
showed similar effectiveness in achieving
conception, establishing  pregnancy, and
ensuring successful calving. Additionally, the
method of conception did not significantly
influence the time to conception, birth weight,
or neonatal mortality rate 7.

This study contributed to the
understanding of the advantages and
disadvantages of Al and natural breeding in
large animals. The findings indicated that both
methods could be effective for reproduction in
terms of conception, pregnancy, calving, birth
weight, and neonatal mortality rate. The choice
between Al and natural breeding might depend
on various factors, including practical
considerations, breeding goals, and available
resources. Further research was warranted to
explore additional aspects and potential
benefits or limitations associated with each
method 2.

CONCLUSION

The study that compared the
reproductive performance and success rates
between artificial insemination (Al) and
natural breeding in large animals, specifically
native cow breeds of Pakistan, revealed that
both methods exhibited similar effectiveness in
achieving conception, establishing pregnancy,
ensuring successful calving, and influencing
birth weight and neonatal mortality rates. The
findings suggested that the choice between Al
and natural breeding in large animals should
consider practical considerations, breeding
goals, and available resources, as both methods
were viable options for reproduction. Further
research was needed to explore additional
aspects and potential advantages or limitations
associated with each method.
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