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ABSTRACT: The study assessed the conception rate of Artificial Insemination (AI) and other
reproductive parameters in government and private pig breeding farms. The study also
evaluated the performance efficiency of the Al services in both government and private pig
breeding farms. In private pig breeding farms, the beneficiaries under Contract Piglet
Breeding (CPB) farms and Big-Ticket Initiatives (BTI) were included. The breeding unit of
National Piggery Research and Development Centre (NPiRDC) was the lone government
breeding farm in the study. The fresh semen collected and processed/extended from the
semen processing laboratory at NPiRDC was used for Al A total of 87 numbers;
(government farm = 48, private pig breeding farms = 39) of female pigs were inseminated
with extended fresh semen (3 x 10° motile sperm/dose in 100 ml semen collection tube) at
12, 24 and 36 hours after the onset of standing heat. The data were subjected to descriptive
analysis and differences among the variables were measured using independent t-test. The
study found that the conception rate in the government breeding farm (81.25%) was much
better compared to private pig breeding farms (71.79%). Among the pigs impregnated with
Al, there was no significant difference in terms of farrowing rate, litter size and stillbirth
between government and private breeding farms. The study concludes that Al service in pig
breeding is an efficient technology and can be widely adopted to boost pork production in
the country.
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1. INTRODUCTION

Artificial insemination (Al) in pig is widely
practiced in many parts of the world. The
collection of boar semen for insemination
was practiced since 1930 (Sterle and
Safranski 2018). About 90% of the sows in
most of the world’s primary pork producing
countries adopted Al for breeding (Waberski
et al. 2019). For more than two decades, 90%
of the European countries have bred pigs
using Al technology (Gerrits et al. 2005). In
Netherland, 98% of sows are mated through
Al technology (Feitsma 2009). Similarly,
70% of piggery farmers, who practiced
traditional small scale production had

adopted the Al for pig breeding in North
East India (Sharma et al. 2021).

With the Al, it is possible to use superior
breeding boars more extensively compared
to those boars used for natural mating
(Vincent et al. 2018). However, the outcome
of Al largely depends on semen quality and
insemination procedures (Maes et al. 2011).
For better conception rate, the female pigs in
heat should be inseminated before ovulation
and the optimum time for insemination is 24
hours prior to ovulation (Langendijk et al.
2005; Vargas et al. 2009).
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Al in pig involves collection of semen from
a trained boar (genetically superior),
processing and then introducing it into the
reproductive tract of a sow or gilt by means
of a catheter (lkani IE and Dafwang 1995;
Bamundaga et al. 2018). The collected
semen which are processed could be used to
impregnate sows and gilts at a greater
distance (Loanis et al. 2000). Further, with
the wuse of superior boars in swine
production, Al allows to improve the herd
quality, potentially at lower cost compared to
natural mating (Sterle and Safranski 2018).
It is also reported to have lesser risk of
disease transmission compared to natural
breeding. In many countries, it has been
reported that Al could reduce the unit cost of
production (COP) of pig breeding farms
compared to natural breeding. This is mainly
because of no expenditure required in rearing
and maintaining the boar for breeding
(Munyaneza et al. 2019).

In Bhutan, piggery sector attempted to
perform Al in pig using fresh semen (without
processing) since 2013. Yet this attempt
could not be continued due to inadequate
laboratory facilities and trained technical
staff. The present practices of rearing 1 boar
for every 10 sow incurs additional
expenditure and management,  which
increases the COP) of the pig breeding
farms. So, with an aim to reduce the COP of
the pig breeding farms, Al in pig has recently
been initiated by piggery sector.

With increasing number of private pig
breeding farms, and to reduce their
expenditure in rearing boar for natural
mating, semen processing laboratory was
established within the complex of National
Piggery Research and Development Centre
(NPIiRDC), Gelephu in 2020. This was
mainly to cater the Al services to both
government and private pig breeding farms
and harness its advantages while enhancing
piggery production in the country. Since
then, numerous Al services had been
rendered both to the government and private
pig breeding farms. Therefore, this study

aims to assess the efficiency of Al in terms
of conception rate, farrowing rate and litter
size in government and private pig breeding
farms.

2. MATERIALS AND METHOD
2.1 Study area

The study was conducted at NPIRDC in
Gelephu and private pig breeding farms
under Sarpang Dzongkhag (district) between
July 2021 and June 2022. The study area is
situated at an elevation ranging from 200 to
1600 meter above sea level (masl) (Google
Earth 2022). The average annual temperature
of the study area is 22°C, and the average
annual rainfall ranges from 1200 mm to 2500
mm.

2.2 Experimental
management

design and animal

A total of 87 numbers of pigs; 48 from
government breeding farm and 39 from
private pig breeding farms were inseminated.
The pigs in government breeding farm were
inseminated after the onset of standing heat.
Whereas, in private pig breeding farms the
pigs were inseminated after receiving phone
calls from piggery farmers confirming that
the pigs were in standing heat. The standing
heat was verified through back-pressure test,
and observing the physical activity and
characteristics of the pig.

A total of 8 elite boars available at NPiIRDC
comprising of five Duroc Jersey, one each of
Large Black (LB), Large White (LW), and
Landrace were included in the study.

During the study, the pigs in the government
farm were fed with the concentrate feeds
(produced by BMG and Dejung feed
company), whereas in private pig breeding
farms, the pigs were partly fed with locally
available feeds (thin stillage from Army
Welfare Project Ltd., kitchen waste, rice and
maize bran) and partly with concentrate
feeds. Water was provided ad libitum in both
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the government and private pig breeding
farms.

2.3 Source of semen

During the study, semen was collected from
four different breeds of boar (Duroc,
Landrace, Large Black, and Large White)
housed at NPiRDC for Al purpose. Semen
was extended using short term boar semen
extender, viz. Beltsville Thawing Solution
(BTS) prepared with Gentamicin @ 50 g in
one litre, following the standard protocol.
Semen was collected and extended at the
NPiRDC’s semen processing laboratory for
the entire study. Fresh chilled semen was
processed based on the dose required and
after observing the sows or gilts in standing
heat. The processed semen was preserved for
three to four days in semen fridge (Mini-
tube) at temperatures between 15°C and
19°C. To avoid inbreeding in government
farm, semen was processed based on the
breeds of sows or gilts available
(crossbreeding was done).  Similarly,
crossbreeding was done in the private pig
breeding farms as well, according to
crossbreeding guidelines.

2.4 Inseminating sows or gilts

The pigs were inseminated with two doses of
fresh chilled semen containing three to five
billion spermatozoa in 100 ml semen tube to
have higher conception rates and larger litter
size. A foam tip catheter (mini-tube
Company) was used to inseminate the pigs
both in government and private pig breeding
farms. The first dose was inseminated within
12 hours after detecting the sows or gilts in
standing heat and followed by second dose
between 12 to 24 hours after the first dose.
However, the gilts were inseminated in
second heat period after attaining the
required body weight for breeding. The intra-
cervical insemination technique was used in
all inseminations (Darwin 2007) and extra
care was taken to minimize the back flow of
semen. The conception was indicated by a
non-return to estrus 18 to 24 days post-

insemination (Benjamin et al. 2017).
Therefore, inseminated pigs were observed
for return to estrus after 18 to 24 days of
insemination for the tentative confirmation
of pregnancy, and those pigs that did not
conceive on the first Al were inseminated
again on the subsequent heat.

2.5 Data collection

The data on inseminated pigs were collected
for one year from July 2021 to June 2022.
The parameters such as number of Al
performed, conception rate, pregnancy
failure, litter farrowed, piglets born alive and
stillbirth were compiled in Microsoft Excel
2010. The conception rate was calculated
inclusive of pregnancy failure. The semen
collection date, volume and concentration of
semen, dose prepared and insemination date
were recorded in excel sheet. Similarly, the
incidences of repeat cases were also
recorded. The following formulae were used
to estimate the conception, farrowing and
still birth rate.

Number of pigs conceived = Total number of
Al performed — Number of repeat cases

No. of pigs conceived

Conception Rate = 100
oiception Rate Total no. of Al performed

. o Rate — No. of pigs farrowed 100
ArToWIE 4% = Totalno. of Al performed
. No.of piglets born dead

Stillbirth Rate =

Total no. of piglets born
2.6 Data analysis

The data on the reproductive parameters
collected were compiled in Microsoft Excel
2010 and analyzed using Statistical Packages
for the Social Science (SPSS) version 23.0.
The data were checked for normality test
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using the Shapiro-Wilk test before analysis.
Tables and figures used in this study were
also developed using Microsoft Excel.

The analyze data, Independent Sample t-test
and descriptive statistics were employed.
The results were interpreted based on the
number of inseminations done and piglets
born in government and private pig breeding
farms.

The data were expressed as a mean =
standard deviation (SD) and the significance
level was set at p<0.05.

3. RESULTS AND DISCUSSION

The major reproductive parameters used in
the study were conception rate, farrowing
rate and litter size, and the results obtained
from the government and private pig
breeding farms are presented in Table 1.

3.1 Conception rate

In the present study, an average conception
rate of 77.01% was recorded including
government and private pig breeding farms.
Higher conception rate (88.9%) was reported
in a commercial swine herd (Landrace
multiparous  sows) in  Thailand by
Chanapiwat et al. (2014) with fresh extended
boar semen which was deposited directly
into the uterine body. The variation in the
conception rate could be due to the
difference in site of semen deposition (intra-
uterine method) since the site of semen
deposition determines sperm survivability,
conception rate and litter size (Ronald et al.
2013). It could also be due to the difference
in environment and management practices.
However, the conception rate observed in the

current study was comparable to the findings
of Reddy et al. (2017) who found the
conception rate of 80% in a Large White
Yorkshire crossbred sows in India.

The current study observed the conception
rate of 81.25% in government farm and
71.79% in private pig breeding farms. The
lower conception rate in private pig breeding
farms could be due to incapability of piggery
farmers to detect accurate standing heat and
the difference in management practices,
including feeding management. During the
study, an average repeat cases of 22.97%
was observed (18.75% in government and
28.20% in private pig breeding farms)
(Figure 1). The higher repeat cases in the
private pig breeding farms may be attributed
to the limited knowledge and skills of the
piggery farmers to precisely detect the heat
signs in pigs for timely insemination.

3.2 Farrowing rate

On average, the farrowing rate of 67.81%
(including both government and private pig
breeding farms) was achieved during the
study. The farrowing rate observed in the
current study was less promising compared
to 83.70% observed in European White
crossbred sows by Nutthee and Tantasuparuk
(2010) in Thailand, and 78.44% using
Hampshire boars by Kadirvel et al. (2012) in
India. The low farrowing rate in this study
could be attributed to the difference in Al
facilities, site of semen deposition,
environment, management practices and
difference in pig breeds used in the studies.
Nevertheless, the farrowing rate observed in
the current study was in line with the finding
of Cane et al. (2019) who had also reported
the farrowing rate of 71.44% in crossbred

Table 1: Average (+SD) reproductive performance in government and private pig breeding

farms

Reproductive parameters Govt. farm Pvt. Farm P value

Litter size (numbers) 8.76+3.52 8.96+3.99 0.836

Born Alive (numbers) 7.97+3.57 7.85+3.92 0.900

Stillbirth (numbers) 0.71+2.23 1.12+2.56 0.603
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sows (Large White sow x Landrace boar) in
Argentina. Though this study recorded
higher conception rate in government farm
(81.25%) than private pig breeding farms
(71.79%), the farrowing rate in government
farm (68.75%) and private pig breeding
farms (66.66%) was almost equivalent. In
the government farm, nine out of 48 pigs
inseminated didn’t conceive, and 11 out of
39 pigs inseminated in private pig breeding
farms showed negative to pregnancy check.
The pregnancy failure cases recorded were
six in government and two in private pig
breeding farms.
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3.3 Litter size

A total of 522 numbers of piglets were born
(government farm = 289 and private pig
breeding farms = 233) from 67 pregnant pigs
with an average litter size of 8.85%3.7 piglets
at birth. The average litter size in the current
study was comparatively lower than the
findings of Kousenidis et al. (2022) and
McBride et al. (2019) who reported average
litter size of 13.77 and 13.4, respectively.
The differences may be due to the difference
in parity of sows, breed, and environment
and management practices.

Pvt

11

Al Performed Conceived Repeat Cases

Farrowed  Pregnancy
Failiire

Figure 1: Al performance in government and private pig breeding farms
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Figure 2: Share of piglets born in government and private pig breeding farms
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The piglets born alive was 263 (46%) and
204 (44%) numbers in government and
private pig breeding farms respectively
(Figure 2). In this study, stillbirth rate of
10.53% was observed which could be due to
the climatic conditions and due to improper
blood supply to the foetus or space
restriction in the uterus (Ronald et al. 2013).
The number of piglets born dead at birth was
26 (4%) and 29 (6%) in government and
private pig breeding farms respectively, and
did not differ significantly (p=0.603).

As presented in Table 1, the average litter
size in private pig breeding farms
(8.96+£3.99) was slightly higher than the
government farm (8.76+3.52) with no
significant difference (p=0.836). Similar
observations were also found by Ronald et
al. (2013), who had reported the mean litter
size of 8.36+0.28 at birth in Large White

pigs.
4. CONCLUSION & RECOMMENDATION

Al in pig is found promising with good
performance records in terms of conception
rate, farrowing rate and number of piglets
born alive in both government and private
pig breeding farms. The conception rate was
better in government breeding farm than the
private pig breeding farms. The present study
concludes that Al in pig using extended
semen of elite boar stored at 15°C to 19°C
can be used to improve the pig herd and
enhance piggery production in the country.
However, for the success of Al in pig,
farmers should possess good knowledge on
heat detection, and pig in heat should be
inseminated at right time. For this, the
capacity development of piggery farmers in
heat detection is necessary. Considering the
growing trend of pig breeding farms in the
country, the Al technology is expected to
benefit the piggery farmers at large. Success
of Al service is expected to reduce the cost
of production of pig breeding farms, which
in turn would help in reducing the cost of
piglets, and ultimately result in producing
cheaper local pork for consumers in Bhutan.

In order to ensure efficient Al service
delivery, the study recommends undertaking
the following interventions;

v Provide advocacy to the piggery farmers
on Al technology and its benefits
including heat detection

v" Develop capacity of technical staff of pig
farms on latest Al technologies

v Establish mini semen  processing
laboratory at the government breeding
farms to provide Al services to interested
farmers in the catchment areas

v Train interested youths on Al technology
along with semen processing techniques
following the Community Artificial
Insemination Technician (CAIT) module
of dairy.
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