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Abstract

A study was carried out to investigate the cost analysis of heat detection and performance of sows using teaser boars
(TB) and BOARBETTER® (BB) pheromone post-weaning at Livingston’s Enterprises Inc., Fairbury, Nebraska, USA.
A total of 4,810 F1 (American yorkshire [sow] X landrace [boar]) weaned sows were used. The sows were allotted
into two treatment groups (group 1 (control): sows heat-checked using TB exposure and group 2: sows heat-checked
using BB exposure) in a student t-test. Feed and water were given appropriately. Data were collected on sow
performance and piglet performance, while cost effectiveness was calculated. Data were analyzed using Statistical
Package for Social Sciences, version 20. Significant (P<0.05) differences occurred in weight at birth (WB), weight at
weaning (WW), piglets weaned per sow (PWS), weight gain (WG) and feed conversion ratio (FCR). WB was higher
in control (0.68 kg), WW was higher in BB (4.54 kg), PWS was higher in BB (15.58), WG was higher in BB (3.63
kg) and FCR was lower in BB (3.50). Pheromone was twice more efficient than TB in all the parameters considered.
It was concluded that both from production and economic point of view, BB was more efficient than TB in pig
reproduction.
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Introduction

Although pigs are quite abundant, poor management can reduce their ability to reproduce. (Njoga et al.,
2021). Pigs are mostly kept for their meat and the most important trait of interest for their genetic
improvement is the body weight. Body weight is an economically important trait (Cam et al., 2010). Pigs
are raised for festivals (Ate and Oyedipe, 2011), home consumption and for financial security (Nwanta et
al., 2011). Pigs are omnivores that are raised primarily for their meat, manure and as a source of biomedical
raw materials (insulin) across most of the world (Ajibo et al., 2020).

Thankfully, because of their polytocous nature, pigs have the potential to become the most popular animal
protein-deficient gap filler in Nigeria (Pierozan et al., 2016). Furthermore, pig farming can be a substantial
source of labor for the livestock subsector, which can help developing nations reduce crime, create jobs,
and reduce poverty (Pierozan et al., 2016).

Pigs have comparative advantages over other meat-producing animals due to their high feed conversion
efficiency, early maturing nature, short gestation length (Njoga et al., 2021), and capacity to thrive in less-
than-ideal tropical conditions (Pierozan et al., 2016). These attributes also support the potentials mentioned
earlier. Moreover, pig farming offers a spatially efficient alternative to the production of ruminants.
Furthermore, the pig industry's marketability of pork and pork products tends to ensure timely returns on
investment and profitability (Nwanta et al., 2011). From an economic perspective, the most significant

262



indicator of productivity in breeding herds is the number of piglets weaned per sow year (Ate and Oyedipe,
2011).

A teaser boar is a male pig rendered sterile following vasectomy or epididymectomy, but still hormonally
and behaviourally sexually active. Teaser boars are employed to spread pheromones near gilts and sows.
The use of live adult males delivers variable concentrations of pheromones, provide visual, auditory and at
times tactile signals to the sows. The cost of keeping and sustaining such population of teaser boars and
breeding boars is usually overwhelming.

The role of boars in pig herds was discussed by Langendijk et al. (2002). Farmers have been known to be
deterred from raising breeding boars in the past by a variety of issues, such as the animals' propensity for
aggression, the expense of feed, and the time required to care for the boar. Perhaps the primary cause of the
decline in household boar ownership is the high expense of raising boars (Mutua et al., 2011).

In the study by Wabacha et al. (2004), In Central Kenya, farmers view raising boars as unprofitable and
instead choose to employ hired boars rather than breeding their own. Due to the associated expenses,
farmers in Nepal are hesitant to continue breeding boars (Lanada et al., 2005). In Western Kenya, the
standard payment for boar services is a weaned piglet, which is given after a successful mating results in
weaned offspring. This observation is consistent with findings from the Philippines published by Lanada et
al. (2005).

To curb these boar-related problems, farmers started becoming more innovative.

Commercial pig farmers have over the years resorted to training some of their team members specifically
to be able to handle these boars especially during heat checking, feeding, vaccination, etc. Also, taming the
boars was a common practice. Using walk boards while walking the boars was also resorted to as a way of
preventing or minimizing sustained injuries. Sadly, these methods did not give the best results as some team
members still sustained varied levels of injuries while working with boars. These led to a decrease in the
productivity of the farms. To ensure sustainable productivity, John McGlone in 2016 developed a novel
patented boar pheromone, BOARBETTER® to replace the need for a live boar in a swine farm.
BOARBETTER® pheromone is a natural pheromone that contains Boar Saliva Analog (BSA). It is the
patented triple boar saliva pheromone that is a combination of three molecules (Androstenone, Androstenol
and Quinoline). It is a water-based product containing analogs of the natural pheromone molecules. The
active ingredients in BB are swine pheromones: 0.006% and inert ingredients: 99.994% (McGlone, 2016).
McGlone et al. (2019) found that not one, but three boar-specific volatile molecules were unique in boar
saliva (androstenol, androstenone and quinoline) compared to the saliva of sows. The combination of these
three boar-specific molecules induced more complete sow sexual behavioral expressions, than the mixture
of only androstenol and androstenone (McGlone, 2016). The pheromone is sprayed (4 ml) at the snout of
the sow and the back pressure test is done almost immediately by a trained heat checker. This has shown to
be more beneficial than using the teaser boars.

Internalizing foreign technology and farmers enlightenment will in no small way revamp the livestock
sector of the country which is in the doldrums and reposition it for greater productivity and profitability.
Most farmers are unaware of advances made in animal production, thereby sticking to old production
practices which raises their cost of production and diminish their profit margin.

Sow performance is usually a measure of the number of piglets farrowed and weaned per sow per
reproductive cycle. The number of litters a pig is able to farrow is very important in any pig enterprise. To
have higher litter size, a good knowledge of heat/estrus detection is critical. The objective of this study was
to do a comparative analysis of the performance of sows under BB and teaser boars in commercial pig
farms and draw cost analysis of the duo. We hypothesized that use of BB would improve performance and
reduce costs incurred in pig production.
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Materials and methods

3.1 Location and duration of the study

This study was carried out at Country View, Livingston’s Enterprises Inc., Fairbury, Nebraska, USA.
Country View is located at 56308 720" Rd, Fairbury, NE 68352, USA with a latitude of 40.26354 (N
40°15°48.73212”) and a longitude of -97.27277 (W 97°16°21.9612”). Fairbury records 32 inches of rain
and 25 inches of snow, on average, per year. The US average is 38 inches of rain and 28 inches of snow per
year. In Fairbury, temperatures typically vary from -7°C to 32°C and is rarely below -17°C or above 37°C;
the summers are hot, humid, wet and mostly clear and the winters are freezing, dry, windy and partly cloudy.
The study lasted for 32 weeks.

3.2 Experimental animals

A total of 4,810 F; (American yorkshire [sow] X landrace [boar]) weaned sows were used for this field
trial. These sows were selected based on the following 5 criteria: (1) Lactation length (milked for 21 days,
with good reserves of milk); (2) Good body condition (the sows had no shoulder sores, prolapse, showing
no sign of disease, etc.); (3) Litter size (the sow farrowed at least 14 piglets from her previous litter); (4)
Weaning size (the sow weaned at least 10 piglets from her previous litter); and (5) Parity (the sows that
were used were selected from parities 1-6). After weaning, weaned sows were taken to the breeding section
of the farm.

3.3 Experimental diets
Tables 1, 2 and 3 represent the different experimental diets used during this field trial. Feed was rationed
based on the stage of gestation of the animal as follows:
o Gestation diet (Table 1): Gestation diet served triple purpose: it was given to sows on BB, sows on
teaser boars and teaser boars. They received 3.63 kg of feed daily from weaning until five weeks
after service. Their feed was reduced to 2.27 kg of feed daily from week 6 after service until 14
weeks after service (two weeks prior to farrowing).
o Lactation diet (Table 2): At 15 weeks, their feed was adjusted back to 3.63 kg daily for both sow
groups, this time, on a lactation diet. This was to prepare the dam for the lactation coming her way.
They were maintained on this ration until their farrowing day when their ration was increased to
14.52 kg (fed four times daily). They remained on 14.52 kg of feed until weaning.
e Creep feed (Table 3): This is the solid feed that’s gradually introduced to the piglets one week after
farrowing. They were maintained on this feed, from day 8 of age, until weaning. They were fed ad
libitum. Water was given ad libitum to the animals throughout the experimental period.

Table 1. Feed composition of the gestation diet used in this field experiment

Feed ingredients Quantity (kg)
Corn — Coarse Rolled 605.20
Corn — Micro Flush 2.80
DDGS 323.22
SBM — Hi Pro 30.00
Calcium Carbonate 15.00
Monocal 7.00
Biolys 4.65
Mixing Salt 5.00
Biotin 100 1.50
LEI Sow VTM 3# 1.50
Threonine 0.75
Choline Chloride 1.25
Optiphos 2000 0.50
Engage-M 0.50
Tryptophan 0.15
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Pot Chloride 50 0.24
Vit E 20000 0.24
Visano-Sow 0.50
1,000.00 kg
Table 2. Feed composition of the lactation diet used in this field experiment
Feed ingredients Amount (kg)
Biolys 5.45
Biotin 100 1.50
Corn — Micro Flush 2.50
Calcium Carbonate 12.00
Choline Chloride 1.25
Corn — Course Rolled 628.54
Corn oil 30.00
DDGS 60.00
Engage-M 0.50
LEI Sow VTM 3# 1.50
Luvecell 0.50
Methionine 1.32
Mixing salt 5.00
Monocal 14.50
Optiphos 2000 0.50
SBM — Hi Pro 232.60
Threonine 1.60
Tryptophan 0.24
Visano 0.50
1,000.00 kg

Table 3. Feed composition of the creep feed used in this field experiment

Feed ingredients Amount (kg)

SBM — Hi Pro 62.50

Calcium Carbonate 10.50

Mixing salt 4.50

Biolys 6.17

Threonine 1.20

Methionine 0.24

Tryptophan 0.35

Optiphos 2000 0.15

Corn — Micro Flush 2.50

Skycis 0.15

Int. C 0.24

LEI GF VTM 3# 1.50

Corn — Coarse rolled 785.00

DDGS 125.00
1,000.00 kg

3.4 Data collection
Data were collected on:
a. Sow performance
b. Piglet performance.

c. Cost effectiveness was calculated.

265



35 Sourcing of semen and post-cervical artificial insemination (PCAI) straws

Live Duroc semen (terminal line) was supplied to Country View, Livingston’s Enterprises Inc., by DNA
Swine Genetics throughout the study period. The DNA Genetics Line 600 Duroc is the most widely used
terminal boar line in North America. The PCAI insemination straws were supplied by DNA Swine Genetics.
DNA Swine Genetics is located at 4438 Old Mill Court, Columbus, Nebraska 68601.

3.6 Breeding method used

The PCAI (post-cervical artificial insemination) method of breeding was used during this field study and
not the conventional artificial insemination method. 12 ml of semen was used per breeding. 1 ml of semen
contained 4.125 million spermatozoa (minimum).

3.7 Sourcing of BOARBETTER®

BOARBETTER was supplied to Country View, Livingston’s Enterprises Inc., by Animal Biotech (a
laboratory specialized in animal welfare) throughout the study period. BOARBETTER is a patented product
of Animal Biotech in partnership with Texas Tech University.

3.8 Sourcing of other materials used
Other materials used during this study include:

e Livestock spray paint: this is an aerosol spray paint which was used in marking or identifying sows
on estrus. It was made in Denmark and supplied by DNA Swine Genetics.

e Insemination bags and gun: these were very useful in making insemination efficient. The semen
delivered comes in 500 ml bag. This insemination bag houses the semen bag and helps to maintain
the temperature of the semen to remain viable. The insemination gun was used to send the semen
into the semen straws.

e Ultrasound scanner: a portable ultrasound scanner (Esaote Mylab Delta, Chagrin Falls, OH, USA)
was used for pregnancy checking/detection. This was done five weeks after first service to confirm
pregnancy. Ultrasound images were collected at a frequency of 8.6 MHz This ultrasound scanner
was supplied by Valley Vet, Kansas State.

e Ultrasound gel: this is a gel used when carrying out heat checking. It is normally applied on the
surface of the nub which is used in rubbing the abdomen of the sow while focusing on the screen
of the ultrasound scanner to see the implanted embryos on the uterine walls. This gel was supplied
by Valley Vet, Kansas State.

o Walking boards: these boards were used to protect the personnel handling the movement of the
boars. They were purchased from Valley Vet, Kansas State.

e Safety boots, nose masks and ear plugs: these were vital materials for safety in hog facilities. They
were purchased from Walmart, Fairbury, Nebraska.

3.9 Vaccination of the experimental animals

The experimental animals were vaccinated strictly following the farm’s vaccination schedule under the
supervision of a licensed Swine Veterinarian. This schedule was made available by a licensed Swine
Veterinarian belonging to the American Association of Swine Veterinarians.

3.10  Pregnancy checking

Pregnancy checking is a method employed to ascertain the rate of conception after breeding. Oftentimes,
sows that couldn’t conceive after service/breeding recycle after 21 days. Pregnancy checking is done after
5 weeks following breeding/insemination with an ultrasound scanner for pigs.

3.11  Feed conversion ratio (FCR)
FCR was calculated using:
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feed intake
FCR = body weight gain
Where:
FCR  =feed conversion ratio;
Feed intake (measured in kg) and
Body weight gain (measured in kg).

3.12  Experimental design
Weaned sows were heat checked on an alternative basis. On two weeks interval, some sows were heat
checked using teaser boar exposure while others were heat checked using pheromone. Therefore, the
experimental animals were grouped into two groups:

e groups that were heat checked using teaser boar exposure (serving as the control group — 2280

sows), and

e groups that were heat checked using pheromone (serving as the treatment group — 2530 sows).

The experiment was executed in t-test.

Mx—My
t= 2 Y)2
jF—)(—)\ EnS
Nx+Ny-2 Nx Ny
Where:
t = student’s t-test
> = sum of the following scores
Mx = mean teaser boars
My = mean for pheromone
X = score in teaser boars
Y = score in pheromone
Nx = number of scores in teaser boars
Ny = number of scores in pheromone

3.13  Statistical analysis
The data from the field trial was analyzed using Statistical Package for Social Sciences (SPSS) version 20.

Results

The results on the performance of piglets arising from sows treated with pheromone, cost effectiveness of
pheromone versus teaser boars and cost of feeding 40 teaser boars are shown in Tables 4, 5 and 6, while
the cost effectiveness of using teaser boars and pheromone are summarized in Figure 1.

Table 4. Performance of piglets arising from sows treated with pheromone

Treatments/Parameters Control Pheromone P

Weight at birth (kg) 0.68+0.132 0.19+0.13° 0.02
Weight at weaning (kg) 3.18+0.21° 4.54+0.262 0.00
Piglets weaned per sow 10.50+0.02° 15.58+0.05? 0.00
Weight gain (kg) 2.50+0.13° 3.63+0.212 0.00
Total creep feed intake (kg) 12.70+0.00 12.70+0.00 NS

FCR (based on creep feed intake) 5.08+0.022 3.50+0.12° 0.00

%means on the same row with different superscripts are significantly (p<0.05) different. SEM=standard error of mean.
NS=Not Significant. FCR=feed conversion ratio.

There were significant (p<0.05) differences in weight at birth, weight at weaning, weight gained and feed
conversion ratio (FCR). There was no significant (p>0.05) difference in total creep feed intake.
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Table 5: Cost effectiveness of pheromone versus teaser boars

Treatments/Parameters Control Pheromone

Total sows served 2,280.00 2,530.00

Volume of pheromone sprayed per sow daily (ml) 0.00 4.00

Total number of times pheromone was sprayed 0.00 6,325.00*

Total volume of pheromone used (ml) 0.00 25,300.00

Volume of pheromone in a bottle (ml) 0.00 500.00

Cost of a bottle of pheromone ($) 0.00 $500.00 (3¥382,396.65)

Cost of 51 bottles of pheromone used ($) 0.00 $25,500.00 (3%19,502,229.20)

*Half of the sows used in the pheromone group were served three times. Others in same group were served twice.

$1= #7764.7933.00.

Table 6: The cost of feeding the 40 teaser boars

Treatments/Parameters Control Pheromone
Amount of feed (kg) consumed daily by a teaser boar 3.63 0.00
Amount of feed (kg) consumed daily by 40 teaser boars 145.15 0.00
Amount of feed (kg) consumed weekly by 40 teaser boars 1,016.05 0.00
Amount of feed (kg) consumed by40 teaser boars for 8 weeks 8,128.38 0.00
Cost of a kilogram of feed ($) 11.10 0.00
(N5,128.20)
Cost of 8,128.38 kilograms of feed ($) 90,225.00 0.00

(N41,683,950.00)

$1 =N764.7933.00.

Cost comparison of pheromone and teaser boars

50000000
40000000
30000000
20000000
10000000

0

Millions of Naira

Cost of Cost of feeding 40
BOARBETTER® (¥) teaser boars (&)

M Seriesl 19502229.2 41683950

Treatments

Figure 1: Cost effectiveness of using teaser boars and pheromone

Discussion

Performance of piglets arising from sows treated with pheromone

Weight at birth was higher in piglets in control (0.68 kg) compared to piglets in pheromone (0.19 kg).
Weight at weaning was higher in piglets in pheromone (4.54 kg) compared to piglets in control (3.18 kg).
Piglets weaned per sow was higher in piglets in pheromone (15.58) compared to piglets in control (10.50).
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Weight gain was higher in piglets in pheromone (3.63 kg) compared to piglets in control (2.50 kg). FCR
based on feed intake was higher in piglets in control (5.08) compared to piglets in pheromone (3.50).

The variations in weight at birth of piglets from sows under control and pheromone conditions may suggest
that this trait had been affected by the breeding methods under consideration. Even though higher weight
at birth is desired by farmers, it may lead incidences of overfat fetuses and possible dystocia which if not
well managed can culminate into serious complications and possible loss of the dam. This may imply that
pheromone has impressive effects on pregnancy in swine. This will have untold negative consequences on
the farmer.

Piglets born to sows under pheromone reached better weaning weight than their counterparts in control. It
may go a long way to explain that pheromone has longer and more positive effects, not only on the sows,
but even on the offspring. Notwithstanding the average weights at birth, pheromone piglets outgrew the
control piglets.

The long-lasting effect of pheromone on sows is also evident in the number of piglets weaned per sow per
litter. Sows that received the treatment weaned more piglets compared to sows on the control group,
evidence of superiority of pheromone to teaser boars in this regard. This is also in line with the findings of
McGlone (2016) who recorded more piglets in sows that received pheromone than in sows in control.

The average number of piglets weaned per sow in this study was higher than that reported by Sinha et al.
(2015). This high number may be directly attributed to low pre-weaning piglet mortality in both groups in
this study. Secondly, the kind of breeding technique used can have an impact on pig farming productivity
and reproducibility.

In pig production, artificial insemination is the preferred breeding method because it reduces the likelihood
of breeding estrous sows or gilts with infertile boars (Njoga et al., 2021); this, in turn, reduces the likelihood
of post-breeding conception failure or repeat breeder syndrome (Ate and Oyedipe, 2011). Interestingly, this
study was carried out using artificial insemination because of the availability of facilities and technical
know-how needed for the technique. Conversely, the open mating and hand breeding practices that are
frequently used in farms (Njoga et al., 2021) may actually make conception more difficult because they
don't stop infertile boars from reproducing (Nauta et al., 2001). When the dominant boar is infertile, it could
make things worse by preventing subordinate males who are fertile from reproducing (Nauta et al., 2001;
Horback and Parsons, 2018). As a result, there might be fewer farrowing and weaned piglets per sow per
litter and a lower conception rate in the piggery.

The weight gain and feed conversion ratio of the piglets arising from sows treated with pheromone were
better compared to the control group. Probably, the pheromone received by the sows altered the level and
the composition of milks after farrowing. Since the two groups of piglets received same amount of creep
feed and all things being equal, it can be suggested that the higher weight gain as seen on the treated group
was as a result of improved milk utilization on the piglets. It’s possible that the pheromone received could
have altered the micro-organisms inhabiting the gut of the piglets thereby leaving more beneficial microbes
on the gut. With this, the piglets from the treatment group made more efficient utilization of the creep feed
resulting to lower FCR.

Economics of using pheromone

A total sum of ¥19,502,229.20 was used to procure pheromone for heat detection of 2,530 sows to produce
15.58 piglets per sow at a weaning weight of 4.54 kg, while a whooping sum of ¥41,683,950 was used to
feed 40 teaser boars for heat detection of 2,280 sows to produce 10.50 piglets per sow at a weaning weight
of 3.18 kg. This implies that pheromone is almost four times more efficient than teaser boars in swine
reproduction.
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While labour costs were not measured, there appears to be some labour savings when using pheromone as
against when using an adult live boar. This saved the time that was required to get the boars out of the pen
and move them throughout the barn. It also contributed to reducing the risk of human injury by boars. Boar
handling requires trained personnel and hiring these persons increases the cost of running a commercial
swine farm. The use of pheromone may eventually eliminate the use of live boars in the sow barns, which
would save costs and reduce the risk of injury to people.

Conclusion
In conclusion, we can deduce the following:

Pheromone was twice more efficient than teaser boars in heat detection of sows.

Piglets under pheromone had better growth performance.

More piglets were weaned under pheromone.

Pheromone reduces accidents in pig breeding to the barest minimum.

Pheromone removes cost of personnel training required in the use of teaser boars.

Pheromone reduces time required for breeding/mating of sows.
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