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The aim of this study was to develop and evaluate the model of artificial
insemination (AI) technology transfer to backyard pig farmers in rural area. AI center,
criteria and process for farmer selection, AI training program , AI practice in pigs and
backyard farmer network were created as a model. Five hundred and thirty-one
fa rrowing records from 307 sows at parity 1sl

th

-

8 from 231 backyard pig farms were

studied. Farrowing rate (FR), number of total piglets born (TB) and number of piglets
born alive (BA) were analyzed . Using this model, we found that AI had led to better
results in FR, TB and BA than natural mating (P<0.05). Personal factors such as sex
and age of farmers only had significant effects on FR (P<0.05), while educational
level and farmers' AI experience had significant effects on TB and BA (P<0.05).
Model factors such as type of training, semen delivery system and semen storage
time did not have significant effects on FR, TB and BA. But joining training program
more than 2 time affect on FR (P<0.05). The backyard farmers could be trained in AI
technique in order to achieve equally good results as experienced technicians . Male
farmer within working age group or older, with high school education or higher could
be the recommended target group for implementing this model. A strong cooperation
with clear responsibilities of all stakeholders could create a good network of
backyard pig farmers. In conclusion , the implementation of AI technique in pig can
be applied with an aim towards a sustainable , self-sufficiency community.
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CHAPTER I
INTRODUCTION
Important and Rationale
In present, the world population has dramatically increased. As of the second
half of year 2009, the Earth's population is estimated by the United States Census
Bureau to be 6.779 billion (Wikipedia, 2009). The world human population increased by
203,800 every day, then it is expected that the world's population is expected to reach
about 9 billion by the year 2040. This increasing will mismatch with the meat production,
the food shortage will be a hot issue of debating in the near future especially in
underdeveloped countries or in rural areas. Thailand is known to be one of the leading
countries of pig production in Southeast Asia. Thailand is one of an important pork
production country in Southeast Asia by divided into two types of production which are
the intensive farming systems and the small production systems or the backyard farms.
Around 80% of pigs produced are from intensive farming systems and 56% of these are
from farms with over 1000 pigs. The remainder are from small (50 – 200 pigs), to
medium (201 – 1000 pigs) farms. Large intensive farms are either integrated company
owned (8.5%) or private independent (47.5%) farms (Cameron, 2000). The backyard
farm is the pigs rising with propose to be the supporting income of the family and to
depend on themselves according to the sustainable economic philosophy. By the pigs
will be raised for the family consumption or for the local along with other agricultural
products. Other material left unused from other agricultural activities will bring to build
the household or being the food materials for the animal. It was accepted that this kind
of production lacked of proper breed, management, nutrition and housing including a
proper reproductive performance. This form of pasturage can be found in the
countryside provinces of the country especially, the provinces located far from the
capital such as Nan. It was found out that most of the farmers conduct hog husbandry
as a backyard farm by having not more than two sows in the farm, though, the need for
consumption of the province population has double increased in 2007-2008
(Intrakumhang et al., 2007). Therefore, to bring the breeding technology to help
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enhance the production of pork in Nan province to apply with the backyard farmers shall
be benefit to increase their incomes. To get a good reproductive performance, we need
the good systems of heat detection, proper insemination and good care during
pregnancy. It was found that natural mating is usually used while artificial insemination
(AI) is not introduced properly. AI is the breeding technology that help increased the
livestock production. This technique can be used to solve the problem in case of a
failure of boar’s insemination and its advantage of a greater genetic distribution and the
venereal disease transmission control, AI-service was introduced to small scale pig
farms in rural areas of Nan provinces since 2005 (Techakumphu et al., 2005). They
reported that AI-service could be successfully implemented in backyard pig farms.
About 700 piglets were born by AI in 2005 and increased to be more than 5,000 piglets
in 2006- 2007. The numbers of sows with those artificially inseminated increased from
473 to 731 heads. It was found that AI achieved in higher reproductive performance in
terms of farrowing rate (FR) and number of total piglets born (TB) compared to natural
mating (Am-in, 2005). This showed a successful outcome of AI in pig in backyard farms.
However, there were two major problems of poor farmer’s heat detection and
inadequate AI-services especially when the project finished while the insemination still
be needed by the local farmers. So this made the model for backyard farmers to do AI
by themselves is necessary in order to use it as a sustainable implementation. In the
present, there is no model for the contribution of the AI knowledge for the backyard pig
farmers to strengthen pig production in Thailand. Therefore, the objective of this
research is to develop the model of AI by the backyard farmers in local that never been
done it by themselves to be able to inseminate the pig for better productions and
increase the incomes as well as being sustainable self sufficiency.
Hypothesis
The trained farmers can successfully perform artificial insemination for their own
pigs by themselves with a good farrowing performance and get the similar result as well
trained staffs.
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Objectives
1. To develop a model for artificial insemination by well-trained farmers in rural
areas.
2. To evaluate the success of the method of training the backyard farmers to
perform AI by themselves.
3. To study the outcomes and problems of backyard farmers using AI technique.
Definition of words
Artificial Insemination (AI): a process which sperm is placed into the
reproductive tract of a female for the purpose of impregnating in the female as a mean
other than sexual intercourse. The fresh ejaculated sperm is placed in the cervix
(intracervical insemination) (ICI)) or in the female's uterus (intrauterine insemination) (IUI)
by artificial means.
Backyard pig farm: an outdoor small-scale system of pig farming which has few
pigs provided year-round meat for the table. The pig pen was built by wood or metal
(figure1). The farmer fed hogs by grains, fruit and vegetables that are inadequate for
sale or family use.
TAO: a local administrative authority of Thailand, in accordance to the Tambon
Council and Tambon Administration Authority Act 1994 and the Thai Constitution of
1997.

Figure1. Local small scale pig production in Nan province
a: Pig housing was made by wood or metal b: Pig pen was made by wood

4

Expected output
1. The model for AI in backyard pig farm by farmers is developed for the first time
in Thailand.
2. The related organizations can used this AI- model as a standard model to
improve pig reproductive performance and pig production in any small-scale
farms in Thailand.
3. The educated farmers can perform artificial insemination in pig with good
farrowing performance.
4. The reproductive technology like AI was transferred to rural areas in Thailand.
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CHAPTER II
LITERATURE REVIEW
Pig production in Thailand
Livestock production is growing faster than any other agricultural sectors, and it
is predicted that by 2020, livestock will produce more than one- half of the total global
agricultural output in value terms. There are approximately 7 million pigs on Thais’ farms
and exporting pigs are raised mostly in the central part of the country (Padungtod et al.,
2008). The increasing of human population growth and increasing urbanization will
significantly drive the demands for animal foods (Devendra, 2007).
There are 2 systems of pig production in Thailand. The majority are raised on
industrialized farms with either in the open or closed housing system. The others are the
small scale systems as backyard farm which cover 20% of the whole production while
their goal is to increase the family incomes (Cameron, 2000; Paruksa, et al., 2008;
Padungtod et al., 2008). Commercial farm refers to a group of farmers in the hogs
raising business which had more than 50 pigs. Most farm owners had experienced with
academic knowledge. The largest parcel was to control the production directly. This
type of farming was 80% of all hog production (Paruksa, et al., 2008). Commercial farms
with both open or closed housing system was found around the country. The closed
houses were literally wrapped with plastic sheets with an evaporative cooling system to
control temperature and humidity. Generally, breeder farms, which produce only
piglets, supply weaned pigs to fattening farms that produced pigs destined for
slaughterhouse. Piglets were weaned at 18–21 days of age, and the sows were moved
to the mating unit on the same day. All-in-all-out system, in which all pigs entered and
left from the facility together at the same time, was applied in mating, furrowing, and
nursery units (Padungtod et al., 2008).
In rural areas, small scale pig production has remained as the main source of
meat supply for local consumption. The major income sources come from agricultural
crops, animal husbandry and off farm activities and the income from pig constitutes
have high share of household incomes. Pigs, in small holder production system,
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contribute to the livelihood of the poor in many ways – incomes from products, insurance
against drought, emergency cash requirements, household nutrition and manure for
crops etc (Devendra, 2007; Kumaresan et al., 2008). The smallholders reared pig mainly
on common property resources and free crop residues and used the available family
labor for pig production activities. The smallholder resource driven pig production
system is economically viable and sustainable at the household level as revealed by the
input: output ratio. Majority of the farmers (60.9%) had their pigsties side by the house
for to ease the management. It was observed that about 98 % of the pigsties were of the
temporary type and made up of locally available materials (Kumaresan et al., 2008).
It has already been reported that smallholders typically owned one or two sows
and less than 10 fatteners (Kumaresan et al., 2008). Generally, purchasing of pigs
coincided with harvesting and marketing of crops. Pig feeding system is entirely
different from the standard system. Some smallholders overcome the prohibitive costs of
feeds by adding supplements to feed concentrates. Using cross exotic breeds and
feeding the animals with a mixture of commercial feed and local cheap available byproducts are also usual practices. Very few pigs were being fed with standard
concentrate feed. Among the more common additives used are: cassava leaves
(Manihot esculenta), sweet potatoes (Ipomoea batatas), water hyacinth (Eichhornia
crassipes), water spinach (Ipomoea reptans), Kangkong (water glorybind), banana
tree, soya bean, cotton seed, coconut oil, fish meal, rice meal, and sea shells
(Kunavongkrit and Heard 2000; Vu et al., 2007). The average of crude protein content
in the cooked pig- feed offered by the farmers was only 6.7±2.1%, which was less than
the recommended level (12 – 18%) (Kumaresan et al., 2008). The management of
smallholder systems and the resulted levels of production are often sub-optimal. Pig
storing was not very attractive due to the high cost of feeding.
Small scale farming
In Thailand, small scale farming was classified into 2 types (Paruksa, et al.,
2008):
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1. The folk-culture or backyard farming
This type of farming was not well-developed. Backyard farming refers to a group
of pig farmers rearing careers outside the home accessories from the main occupation.
Pig-pens were built from abundant agricultural materials. Husk, rice bran or banana
stalk pith mixed with commercial pig feed were used as pig food. Pork was produced to
enter the local market because of low quality. Moreover, most farmers are not well
educated thus; they had less opportunity in gaining new technology in pig production to
improve the quality of their products.
2. Cooperative system
This type was bred to improve effective trade. Housing was built by materials
available locally. Majority reared to enter the market or sold to local cooperatives.
Technology and knowledge transfer in rural areas
Smallholder farmers are mainly located in rural areas. Because of their numbers
and generally low standard of living, smallholders are importantly focused on poverty
alleviation and development programs sponsored by Governments donor agencies
(Jones, 2002). Production at the smallholder level is constrained by number of barriers,
lack of competitiveness and risk factors such as financial and asset barriers, technical
barriers, social and cultural barriers and production costs (Steinfeld, 2003; Devendra,
2007). Transformation of know-how from scientists to farmers shall be conducted at the
grassroots level which the perceptions of the group of nucleus farmers should be
elicited before such new applications are taught to the whole community. Finally, the
system, once established, has to be monitored to maintain its sustainability.
Undoubtedly, inappropriate technologies and the failure to deliver services to poor
farmers have contributed greatly to the lack of success in many livestock development
projects. However, even in cases where the technologies were appropriately targeted
and the focus was distinctly pro-poor, technical projects in many cases have failed to
deliver any significant sustainable improvements in the livelihoods of the poor (Steinfeld,
2003). But successful adoption of such pro-poor technologies will require partnership
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between the private sector, which the proven ability to bring technologies to farmers in
the form of agricultural inputs, and the public sector, which has agricultural research
capability and a firm to commit the smallholder farmers’ needs. The continuum
technology transfer from research to farmers’ fields has many prerequisites that go
beyond successful technology development. Serious attention shall be paid to the
important requirements such as, intellectual property management, regulatory
compliance and public awareness, which ultimately determine the success or failure of
the efforts to commercialize the products of agricultural technology (Mignouna et al.,
2008). Learning process of villagers was started from knowledge transferring to curious
youth, learning through experiences, from the study team visit, opportunity to learn
methods, learning process by combining the existing knowledge with the new one,
learning with media culture, ceremonies, and motivating thoughts.
Knowledge management is a process associated with the pursuit of enhancing
development and application of knowledge which started by the knowledge issues
review, folk wisdom, managing of the adjustment to solve the problem, common
activities, summary of obstacles and problems resolve (Techa-atik, 2006).
For rural development by knowledge transfer, the synopsis of policy
recommendations was classified as;
1.
The government should support budgets, structural, technique and
technology to community organizations for lesson summarizing and increase the result
of studies and self knowledge management.
2.
Local government organizations, government, NGOs, technical institute
should support and increase the result of studies and manage the knowledge on self
Economics (Integrated Agriculture), small and micro community enterprise, foundation
management for community welfare, poverty problem solving, youth problem protecting
and solving.
One element in the learning process is learning through actual experiences in
the midst of practice. Learning process could be operated by the combination of
research and practice. The details are as follow: learning to practice, the pursuit of
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knowledge transfer, learn the best practice of the audit standard, using local research to
provide information, using data and information resulting from changes in the media for
learning, step-by-step training, using a learning-repeat, the exchange of results or
products, monitoring, Implementing the research, recording and Learning from media.
Artificial insemination
Artificial insemination (AI) is the conservative breeding technology which
spermatozoa are injected into a female genital tract. AI remains as the most worldwide
breeding technology applied under commercial condition in domestically farm species.
The primary reason in introducing AI to the commercial industry is to speed up the rate
of genetic improvement since the genetic potential of the best sires can be transferred
to a large number of female.
AI in pigs has been used since the early 1930s but the wide commercial
application in pig production did not take place until the 1980s. More than 80% of the
female pigs are bred by AI in the Netherlands, Norway and Spain. But in North America
(USA, Canada and Mexico) and Brazil the percentage was 75% in commercial farms.
Over the last 25 years artificial insemination in pigs has developed enormously to
increase animal production and improve genetic quality in herds (Weitze, 2000). The
Asia-Pacific region maintains 44.1 million sows, only 28% are bred by AI (Knox, 2005).
The advantage of AI is that it can distribute the superior genetics ten times more
than natural mating (Kunavongkrit, 2000), easily assess reproductive status of female
within the breeding herd, breed in condition of size mismatch as older boars to very
small young gilts or young boars to older sows (Kunavongkrit, 2002). Moreover, it can
be the benefit for limiting disease transmission because of the routine monitoring of
health status of boars The standardized insemination procedure is called intra-cervical
insemination, 99% of these inseminations are made with semen extended in a liquid
state and usually stored at 15–20oC for up to 3 days (Paulenz et al., 2000). The current
protocol involves the intra-cervical deposition of a large number of spermatozoa
(generally more than 2,500 x106cells) in a dose of 80–100 ml, two to three times during
the estrous period (Johnson et al. 2000). Over 85% of these artificial inseminations are
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performed on the day or the following day of sperm collection (Gadea, 2003). The
fertility success is high with farrowing rates and litter sizes equivalent to or even better
than those resulting from natural mating. Moreover, consistent fertility rates of 80–90%
are common on many farms.
Factors affecting the success of artificial insemination
1. Semen
The fertility of stored boar semen depends mainly on initial semen quality,
number of spermatozoa per insemination, semen storage temperature and semen
storage time. Most of the AI was performed using two doses given 24 hrs. apart and
containing 3 billion motile sperms in 80 ml. of a 3 to 5-day liquid extender (Alm et al.,
2006) and stored at 15-18°C (Kunavongkrit, 2002). Some studies reported that number
of total born decreased significantly with semen dose < 2.5x109 sperm but no effect to
FR (Reick and Levis, 2008). In contrast, Alm et al. (2006) found non-return rate and litter
size in primiparous sow and multiparous sow decreased with a dose of 2 billion
spermatozoa compared with 3 billion spermatozoa.
The effect of storage time of boar semen in liquid state has been investigated in
many studies. The aging of semen affected litter size before it affected FR (Hofmo,
1991) although higher FRs were reported if the semen was used within the first 2 days
after collection, it has been reported to be as low as 50% with 5-days-old semen
(Johnson et al., 2000). Alexopoulos et al. (1996) found that AI dose of 3 x109
spermatozoa in BTS could be stored for 72 hrs. with no negative effect on fertility. Similar
results were obtained by Hofmo (1991) who reported that the BTS gave rise to a
significant reduction in fertility when, the diluents are stored for 48 hrs. While, the
number of total born and number of piglets born alive are significantly decreased after
24 hrs. of storage. But it has no significant effect on FR and litter size that different from
semen stored 4-5 days in X-cellTM (Haugan et al., 2007). Whereas using extension with
BTS and increasing storage from 4-14 hrs. to an interval of 52-62 hrs. was associated
with a 0.5 piglet reduction in litter size (P<0.05) for homospermic semen but, not for
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heterospermic semen (Haugan et al., 2005). Semen stored for 10 days has been
reported to decrease fertility over than 6 days in sow but not in gilt in terms of total born
per litter (Anil et al., 2004). The temperature also has a strong effect on sperm motility.
For the fresh semen, the rate of motile spermatozoa was not lower than 70%. Zou and
Yang (1999) studied on the effect of temperature on fresh sperm motility and found that
boar spermatozoa were particularly susceptible to cold shock when cooled below 15°C.
The 20°C and 15°C were better for maintaining sperm motility than 39°C and 4°C for 24
to 48 hrs. Althouse et al. (1998) studied on extended boar semen and found that a
decrease in sperm motility occurred within the first 12 hrs. and sperm motility was below
70% within 12 hrs. in the 8°C and by 48 hrs. in the 10°C but >75% in the 12, 14 and
17°C and FR , total born and born alive were no difference between 60 hrs. 12°C and
60 hrs. 17°C. The temperature during transportation of semen for AI is at 15-22°C within
24 hrs. and it did not affect to semen quality for AI (Techakumphu et al., 2007).
2. Sows quality and sows management
Gilts attained puberty at about 6–7 months of age. Sows ought to return to estrus
4-7 days after weaning and have body condition score 3.0 (Kunavongkrit, 2002). The
average litter size was smaller (P<0.01) for gilts than for sows (10.1±0.2 vs 11.4±0.1)
(Steverink et al., 1999). The largest litters were from sows in parities 3rd through 10th
(Dewey et al., 1995). Both gilts and sows should have no lame or any reproductive
problems. Some studies reported that sows with cystic ovary would return to estrus after
mating and had low FR but did not effect to litter size.
For general management, lower litter size and pregnancy rate in group housed
compared to individually housed non-lactating sows has been observed in several onfarm studies. Considered whether stress and fear caused by social interactions are
possible mediators of impaired reproduction in group of housed sows. Group-housing
may lead to individual variation in feed intake, stress and fear, which may impair the
reproduction performance. Sows group housed from weaning until two days after mating
has significantly fewer total born piglets compared with sows individually housed in the
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same period (reviewed by Kongsted, 2004). While sows group housed from1-8 days
after mating have significantly higher return to service rates compared with sows
ungroup housed until 22-29 days after mating. Gestation housing system did not
influence the number of piglets born alive or weaned. Gestating sows housed in groups
had either similar or improved performance compared to sows gestated in stalls. Higher
FR was reported in non-tethered individually housed sows (Bates et al., 2003).
Moreover, sows should be moved from the service area to their gestation quarters either
within the first 72 hrs. post-breeding or else at least 28 days after breeding. The stress of
moving or mixing before implantation of the embryos has occurred, it can result in lower
FR and lower litter size (Aherne, 2002). Moreover, Munsterhjelm et al. (2008) found that
individual stalled sow showed behavioral sing of decrease welfare, but no
corresponding reproductive effects. Sows with a lower daily bodyweight loss during first
lactation had a larger second litter (Eissen et al., 2003). Thaker and Bilkei (2005) found
that lactation weight loss of more than 10% had a negative (P<0.05) effect on
subsequent farrowing rate to the first service. The difference was higher (P<0.01) in
sows with lactation weight loss more than 20%. Lactation weight losses exerted a
negative (P<0.001) effect on total-born litter sizes in parity 1st versus parity >5th and
parity 1st versus parity 2nd–5th sows at lactation weight losses of more than 10%. The
reduction of subsequent ovulation rate because of lactation weight loss was observed
and the litter size may actually be reduced by feeding a very low energy level in the first
four weeks of pregnancy (Kongsted, 2005). Minimizing weight loss during lactation is
critical when, attempting to achieve a high litter size at the subsequent farrowing (Eissen
et al., 2003; Thaker and Bilkei, 2005) but litter size was not affected by high fiber diet
during gestation (Darroch et al., 2008). Subsequent litter size did not increase in 1st and
2nd parities as the lactation length increased but subsequent litter size in sows of parities
3rd-6th increased. In lactation-length groups 14-28 days, 1st parity sows had lower
subsequent litter sizes than parity 2nd and 3-6th sows (P<0.022) (Koketsu and Dial,
1998). Lactation lengths of 27-32 days and 33-40 days resulted in progressively larger
litter sizes in subsequent farrowings than shorter lactation lengths (Dewey et al., 1995).
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Because the endometrial in the uterus is regenerated between14 and 21 days after
farrowing, the involution, may not be complete in sows weaned at 21 days or less
(especially with older sows). For this reason, sows weaned at 21 days or less are likely
to have a reduction in litter size at the subsequent farrowing (Koketsu and Dial, 1998).
The highest FR was found when sows were first inseminated at day 4 (88.3%) or 5
(87.5%) after weaning and decreased up to day 10. Thereafter, the litter size decreased
(P<0.05) from 11.7 to 10.6 pigs when, WEI increased from day 4 to 7 (Steverink et al.,
1999). Litter size was highest at weaning-to-conception intervals of up to 4 days,
decreased daily from 5 to 7 days (Dewey et al., 1995).
3. Time of insemination
The interval between artificial insemination and ovulation influence the
fertilization rate in pigs. During estrus, egg release occurs approximately 66-85% of
standing estrus. After insemination, boar sperms can survive in the female reproductive
tract about 24-36 hrs. However, eggs may be fertilized normally and develop into
fetuses up to 8 hrs. after ovulation. Conception and litter size are mostly influenced by
the time of insemination relative to ovulation. The optimal time to inseminate was from 24
to 0 hrs. before ovulation (Soede et al., 1995) or from 28 hrs. before to 4 hrs. after
ovulation (Nissen et al., 1997). Insemination more than 4 hrs. after ovulation yielded no
fertilization. While Soede et al. (1995) discovered that gilts inseminated 24 hrs. before
ovulation and up to 8 hrs. after ovulation produced the highest conception rate and the
greatest number of normal embryos. Similar to Bortolozzo, et al. (2005) who found that
insemination performed <24hrs. before ovulation resulted in a higher embryos recovery
rate and produced 2.1 more embryos than inseminations > 24hrs. before ovulation.
However, the pregnancy rate was reduced when inseminations were performed > 16
hrs. before ovulation.
Generally, gilts showed a shorter (P < .05) duration of estrus than sows (40.8 ±
1.1 hrs. vs 48.5 ± 1.0 hrs.) (Steverink et al., 1999). More than 50% of gilts ovulate within
32 hrs. after onset of estrus, and 35% ovulate between 32 and 44 hrs. and 15% ovulate
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later than this time (Waberski et al., 1994) and duration of estrus is about 36-48 hrs. On
the other hand, about 20% of sows ovulate within 24 hrs. after onset of estrus, 22%
ovulate between 24-36 hrs., 35% ovulate 35-48 hrs. and 18% ovulate 48-60 hrs after
onset of estrus (Knox et al., 1999) and standing heat for 60-70 hrs. The accuracy of
detection of estrus is the most critical factor when using AI especially, in backyard farms
which have no boar to detect estrus. Some studies reported that when back pressure
test was applied, females would exhibit the standing response for approximately 46%.
The standing response in presence of boar without back pressure test was 56%. When
using back pressure test and boar stimulation, females exhibited standing response at
90% when, using back pressure test and in the presence of four boar, 97% females
were detected (Langendijk et al., 2000).
4. AI technique
Some field studies have shown higher reproductive performance in sows after
double insemination versus single dose of insemination. Female that received a double
insemination had higher reproductive performance than female receiving a single dose
(Anil et al., 2003; Haugan et al., 2005). Number of total born per litter in sows have
significantly increased with numbers of insemination. Waller and Bilkei (2002) studied on
single dose and double dose of insemination during estrus found that number of total
piglets born and live-born piglets per litter were significantly lower in the group of sows
and received only one mating compared with two mating but, the FR did not differ
significantly.
Flower and Alhusen (1992) have studied the comparison between natural mating
and artificial insemination. Gilts with double- natural mating had the forrowing rate
significantly lower than natural mating in the first time and AI in the second. Sows with
double AI had litter size significantly larger than single-natural mating. Other study found
that litter size was smaller for sows bred by artificial insemination (10.2, SD = 3.2) than in
sows bred naturally (11.3, SD = 3.1) (P< 0.05) (Dewey et al., 1995). While Steverink et
al. (1999) found sows that were inseminated twice had 4.3% higher (P < .001) FR than
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sows inseminated once (80.8 vs 85.1%). The beneficial effect of the increasing number
of inseminations in lowering farrowing failure among sows was pronounced when two
inseminations were performed in comparison to one insemination. However, the third
insemination was not found to be equally beneficial. Further, comparing two
inseminations, performing three inseminations increased the farrowing failure in sows. A
further slight advantage with third insemination is also reported (Tilton et al., 1982).
Whereas Anil et al. (2004) found that a third insemination could be disadvantageous in
sows, as farrowing failure increased when a third AI was performed in comparison with
two inseminations.
5. Breed
Genetic or breed affects litter size for example, litter size of crossbred sows is on
the average of 0.25 to 0.5 pigs greater than that of purebred sows (Aherne, 2002).
Tantasuparuk et al. (2004) who studied about ovulation rate and number of total piglets
born of gilt in Thailand found that Yorkshire gilts had significant higher ovulation rate
compared to Landrace gilts. But no difference in the number of total piglets born per
litter between the two breeds. Therefore, the total prenatal loss from ovulation to
farrowing was significantly higher in Yorkshire than in Landrace gilts. Other study found
that ovulation rate and number of embryo recovered per sows were higher (P<0.001) in
Meishan than in domestic sows (Anderson et al., 1993).
6. Season and photoperiod
Seasonal effects on reproductive performance in pig have been studied for
several years. Variations in ambient temperature and photoperiod were believed to be
primary external factors influencing fertility such as FR and litter size (Love et al., 1993).
A change in photoperiod may act on reproductive hormone via melatonin profile (Tast et
al., 2002). The high temperature may contribute to seasonal infertility via decrease feed
intake (Prunier et al., 1997). The ovulation rate in 2nd to 4th parity Landrace sows and
Yorkshire sows in Thailand was also lower for corresponding breeds in temperate areas
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(Tantasuparuk et al., 2001). The study in Finland, litter size was not affected by the
season. There was no difference in the litter size between litters from winter–spring or
summer–autumn inseminations (12.3±3.4 versus 11.9±3.2). The seasonally decreased
FR was partly caused by early disruption of pregnancy. One EDP identified in the
winter–spring, and nine such cases were found in the summer–autumn (P< 0.05) (Tast
et al., 2002). While other reported the FR during the summer period was lower than
those during winter and fall (P<0.05). Parity 1 sows had a lower FR than those in parities
2 and ≥ 7(P<0.05) summer and spring had the lowest and second-lowest FRs among
the four seasons (P<0.05) (Koketsu et al., 1997) and sows conceived during the spring
produced smaller subsequent litter sizes than those during the winter and autumn
months (Koketsu and Dial, 1998).
Artificial insemination in pig in Thailand
Pork represents about 40% of all red meat consumed worldwide and continues
to be an important part of the human diet throughout the world. In the past 10 years,
pork production has increased from 73 to 94 million metric tons according to FAO
records. It is projected that the demand of pork will increase to 125 million metric tons
by 2020. Most of the increase is projected for developing countries (Delgado et al.,
1999).
In Thailand, AI in pig was firstly used in 1961. In 1999 AI in pig was very popular
in Ratchaburi and Nakornpathom province. This technique was used more than 90%
in replace of natural mating (DLD, 2008).The backyard pigs raised by farmers in rural
areas are still lack of things such as good breed, proper management, adequate
nutrition and good housing. Livestock was kept with low budgets, and simple keeping
conditions of use of farm-own and unbalanced feeding rations, and poor health
services. According to Intrakumhang et al. (2007), it was reported that in Nan province,
backyard farmers kept crossbreed pigs of Large White or Landrace and mixed breed.
The majority of breeding herds were in small scale with 1,2,3-10 and more than 10
female pigs as 22.7%, 14.6%, 16.7% and 1.9% respectively while 44.1% produced only
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fatteners. Most farmers did not keep breeding boar (89.6%) while 6.5% had only 1 boar.
The backyard farmers raised up animals as the other source of income supporting their
occupation such as rice farming or crop-farming. Farmers, who have rice mills, often use
by-products such as rice bran, broken-milled rice or chaff in raising their animals. They
also kept other livestock and grew cash and subsistence crops (Kunavongkrit, 2002;
Wabacha et al., 2004). Most farms depended on family labors for pig production.
Natural mating is widely used in rural areas. The farmers usually used natural mating by
boars that have never been checked for infectious disease, semen quality or mating
frequency. Thus, the production is fluctuate regular and it may cause diseases which
result in high culling rate and repeat breeder in sows/gilts (Wabacha et al., 2004; Am-in,
2005) while artificial insemination (AI) is not introduced properly to solve the problem in
case of boar lacking supplies.
The adaptation of AI to backyard farms
Due to the advantage of AI such as the greater genetic distribution and the
venereal disease transmission control, AI-service was introduced to small scale pig
farms in rural areas. The use of AI in pig farms will be the other technique to get superior
genetics. The research of “The implementation of pig artificial insemination services in
small farms” which is the cooperation between Chulalongkorn University and
Rajamangala University of Technology Lanna Nan (Techakumphu et al., 2005 and
2007), showed a successful AI-implementation in backyard pig farms in Nan province.
In 2005, the research was conducted in three districts which are Mueang district, Wiang
Sa district and Phu Phiang district which covered 106 farms and 473 pigs. Seven
hundred and thirty eight piglets were born in year 2005 and farmers had more
understanding on the benefit and needed AI service. In year 2006 the total number of
inseminated pigs increased to 701 heads which FR was 68.9% and TB was increased
tremendously to 5,083 piglets or 70% of increasing rate. The non return rate and FR
were significantly better than natural mating while litter size was not significantly
different. From these results, it indicated that AI-service by well trained staffs can be
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successfully implemented in backyard pig farms in Nan province as a national model
and produce the better outcome than natural mating. However, there were still problems
such as the inadequate AI-service and poor farmer’s heat detection.
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CHAPTER III
MATERIALS AND METHODS
Materials
1.
2.
3.
4.

Material for semen collection
Material for semen evaluation
Material for semen preparation and storage
Material for artificial insemination

3.1 Study areas
The study was conducted at the CU-Network for Academic Opportunities and
Services (CU-NAOS), Chulalongkorn Unversity in Nan province, located in the northern
part of Thailand. The data was based on 231 backyard pig farms in 7 districts in Nan
province; Chiang Klang district (n=19), Tha Wang Pha (n=80), Mueang (n=25), Pua
(n=37), Santisuk (n=1), Wiang Sa (n=40) and Phu Phiang districts (n=11), as shown in
figure 2. The available data comprised of mating and farrowing records from April 2007
to May 2009.

Figure 2. Study area of AI implementation in Nan Province (7 districts, ) of Thailand
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3.2. Animal and general management
Mixed-European breed multiparous sows were selected from backyard pig
farms. The average body condition score ranged between 2.5 - 3.0. They were housed
individually in conventional open-air stables and were fed by rice bran mixed with
commercial feed. Only non-repeat breeding sows were added to the study group. No
boar was presented in these herds. No clinical findings of foot-and-mouth disease or
swine fever was found during the study period.
3.3 The model for AI Technology Transfer by backyard pig farmers
The model can be divided into seven-steps cyclical processes as shown in AI
workflow model (figure 5) as followed;
Step I: Set up the AI center
Under this step, boar station, semen laboratory, two technicians, four stud boars
(described in 3.3) and semen delivery (described in 3.5) were established.
Semen from four synthetic matured boars was collected and evaluated every
week. Three boars were collected on Monday and the other two were collected on
Thursday. The semen was produced at least 100 doses per week (5200 doses per
year).
Step II: Farm contact and selection.
The backyard farms were selected through a direct contact or through
contacting a local organization called “Tambon Administrative Organization (TAO)”. TAO
is a local administrative authority in Thailand, in accordance with the Tambon Council
and Tambon Administration Authority Act 1994 and the Thai Constitution of 1997.
Step III: Training and intensive education
Farmer participants were educated in topics of artificial insemination in pigs and
related subjects. Two types of training were carried out:
a) Group training: 5-50 farmers were educated in the topics of:
- Reproductive anatomy of female pigs
- Disease transmission and hygiene
- Heat detection (describe in 2.6)
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- Preparation of female before AI
- Procedure of semen transportation and handling
- Procedure of AI in pigs (describe in 2.6)
b) Individual training (figure 3): Farmers were trained and supervised by
technicians at their own farms in the subjects of AI procedure (describe in 2.6). The so
called “learning by doing” under supervision was conducted.

Figure 3. Individual training: technicians educated farmers in AI procedure on their farm
by “learning by doing” method
Step IV: AI and data recording
Reproductive data of the sows, that were AI by either farmers or technicians,
were recorded in individual sow cards (figure 4). Beside, reproductive data of some
sows from some backyard farms that were mated by rent-boar were also recorded and
kept as a control group. Farmers’ background including educational level, gender, age
and type of training were interviewed and were recorded.

Figure 4. Sow cards to record the reproductive performance

22

Step V: Farm visiting and monitoring
Technicians continued to visit farmers monthly in order to follow up the results of
AI and gave advices concerning the pig management.
Step VI: Data collection and analysis
The data of sow reproductive performance i.e. FR, TB and BA in each type of
mating were retrieved from the sow cards and then statistical analyses were performed.
Step VII: Promotion and built backyard pig AI farmer network
The outcomes of the present project was propagated by the researchers as well
as spread widely among the farmers inside and outside the communities. Backyard pig
AI farmers assembled the network under the concept of self sufficiency and sustainable
backyard farming. This made more efficient in pig AI promotion and in development of
animal health and welfare, including farmers’ income.
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Figure 5. The workflow of a model for AI Technology Transfer by backyard pig farmers
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3.3. Semen collection and diluted semen production
The four matured boars (composited breed) were kept in 2x3 m individual pen
in evaporative cooling housing system at CU-NAOS center. Semen was collected by
technicians every 3 days using glove-hand method. Semen was examined for quality
before further processing as the standard of Department of Obstetrics Gynaecology and
Reproduction Faculty of Veterinary Science, Chulalongkorn University i.e. color, pH,
progressive motility, sperm concentration by hemocytometer and sperm morphology by
William’s stain and formal-saline solution. Qualified semen (normal color, pH 7-7.5,
progressive motility >70%, concentration >100 spermatozoa/ml and normal sperm
>80%) was diluted with Beltsville Thawing Solution (BTS, Minitub, USA). One dose of
semen contained approximately 3 billion total spermatozoa in 100 ml. Approximately
one hundred semen doses were produced weekly and stored at 18 º C for no longer
than 48 hrs.
3.4 Estrus detection
Estrus detection was performed by the farmers by visual observation of the
reddening and swelling vulva twice a day (am/pm) and by back pressure test. If the
onset of standing heat was detected in the evening, the sows were inseminated in the
next morning. The sows were inseminated two times per estrus in 12 hrs. interval.
3.5. Semen delivery systems
The semen delivery systems in the model were classified as follows;
1. Direct service system (DSS): two doses of semen were delivered by our
technicians to backyard farmers.
2. Self service system (SSS): The two doses of semen were carried from the center
to farm by farmers themselves and AI was performed by themselves.
3. Local transport system (LTS)
The semen was delivered via public transport (bus) in the appointment. In this
system, farmers received the semen at the bus stop and performed AI by themselves.
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In all systems, two doses of semen and two disposable AI catheters were
packed for insemination of one sow. During transportation, the semen was controlled at
the temperature of 16-18º C in a foam box or insulating container. Normally, the first
dose of semen will be used immediately since arrival, but the second dose will be kept
another 12-24 hrs. in controlled temperature.
Artificial insemination
Sows were inseminated 2 times at a 12 hrs. interval using a disposable Golden
Pig catheter (IMV, Maple Grove, MN, USA). Non-return rate was determined at 18-24
days after service.
3.7. Data collection
The record covered sow identity, breed, parity number, mating date, farrowing
date, number of total piglets born per litter, number of piglets born alive per litter,
number of stillborn piglets per litter, number of mummy, weaning date were collected
individually. The FR, number of total piglets born per litter and number of piglets born
alive per litter were used for the criteria to evaluating the successful of AI in pigs by
backyard farmers. FR was calculated by dividing the number of animals that farrowed
by the number of animal that were bred. The date of return to estrus after mating , date
of abortion, date of farrowing, number of total piglets born, number of piglets born alive
per litter, born dead were recorded for each animal that farrowed. The natural mating
sows were record individually in the same information of AI sows.
Farmer background including educational level, gender, age, number of
training, and type of training were recorded.
Sows with incomplete record or error of date including sow with gestation period
longer than 117 days, weaning to first estrus interval longer than 30 days, lactation
length less than 17 days and more than 30 days were excluded in all analyses.
After exclusion of records, the analysis comprised 531 farrowing records from
213 backyard pig farms.
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3.8. Data analysis
Descriptive statistic was obtained using SPSS (Version 11.5, SPSS Inc., and
Chicago, IL, USA). The variations between mean and relationships between farrowing
rate, number of total piglets born per litter and number of piglets born alive per litter
were assessed by Analysis of variance (General linear Model and Generalized liner
Mixed Model) in 95% confidence level.
1.
Analyze the reproductive performance of the sow (farrowing rate,
number of total piglets born per litter and number of piglets born alive per litter) in group
of service artificial insemination compare with farmer artificial insemination compare with
natural mating. The sows in each group were selected to match a characteristic of
managementand parity.
2.
Analyze the factor which effect to the success of artificial insemination by
backyard farmer. The personal factors such as age, gender, education level, AI
experience, type of training and number of training were analyzed
2.1. The effect of farmer’s education level on farrowing rate, number of total
piglets born per litter and number of piglets born alive per litter
2.2. The effect of number of farmers’ artificial insemination experience on
farrowing rate, number of total piglets born per litter and number of born alive
2.3. The effect of farmer’s gender on farrowing rate, number of total piglets
born per litter and number of piglets born alive per litter
2.4. The effect of farmer’s age on farrowing rate, number of total piglets born
per litter and number of piglets born alive per litter
2.5. The effect of number of farmers training on farrowing rate, number of
total piglets born per litter and number of piglets born alive per litter
2.6. The effect of type of farmer training on farrowing rate, number of total
born per litter and number of piglets born alive per litter
3.9. Statistical analysis
Analysis of variance (General linear Model and Generalized liner Mixed Model)
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was used to determine differences in conception rate, farrowing rate, total-born pigs and
live-born pigs in all groups.
1.
Analyze the reproductive performance of sows that were received
artificial insemination by farmer compare with natural mating and artificial insemination
by well trained staff. Farrowing rate was analyzed by generalized liner mixed model.
Number of total piglets born and number of live born per litter were analyze using
general linear model.
2. Analyze the effect of farmer’s education level on sow reproductive
performance. Farrowing rate was analyzed by generalized liner mixed model. Number of
total piglets born and number of live born per litter were analyze using general linear
model.
3.
Analyze the effect number of farmer’s artificial insemination experience
on sow reproductive performance. Farrowing rate was analyzed by generalized liner
mixed model. Number of total piglets born and number of live born per litter were
analyze using general linear model.
4.
Analyze the effect of farmer’s gender on sow reproductive performance.
Farrowing rate was analyzed by generalized liner mixed model. Number of total piglets
born and number of live born per litter were analyze using general linear model.
5.
Analyze the effect of farmer’s age on sow reproductive performance.
Farrowing rate was analyzed by generalized liner mixed model. Number of total piglets
born and number of live born per litter were analyze using general linear model.
6.
Analyze the effect of number of farmers training on sow reproductive
performance. Farrowing rate was analyzed by generalized liner mixed model. Number of
total piglets born and number of live born per litter were analyze using general linear
model.
7.
Analyze the effect of type of farmer training on sow reproductive
performance. Farrowing rate was analyzed by generalized liner mixed model. Number of
total piglets born and number of live born per litter were analyze using general linear
model.

28

CHAPTER IV
RESULTS
4.1. Model evaluation
Since April 2007, Technicians made contact to 9 TAO as TAO Pha Sing,
Mueang district, TAO Bo, Muang district ,TAO Puea ,Chiang Klang district, TAO Rim
District, Tha ,Wang Pha district, TAO Pa Kha, Tha Wang Pha district, TAO Sila Laeng,
Pua district, TAO Chiang Khong, Na Noi district, TAO Pong, Santisuk district, TAO Du
Pong, Santisuk district . But only 6 TAO were interested to join this model (TAO Pa
Singha, Mueang district, TAO Puea ,Chiang Klang district, TAO Chiang Khong, Na Noi
district, TAO Pa Kha, Tha Wang Pha district, TAO Pong, Santisuk district and TAO Du
Pong, Santisuk district) However, because of transportation problems and farmers quit
raising swine because economic conditions, TAO Chiang Khong could not participate in
the study. Including the budget for management training problem, TAO Pa Kha could
not join this project. From the TAO connection, there were 26 farmers from 4 TAOs. And
because of local communication by backyard farmers in Chiang Khong district, Tha
Wang Pha district, Pua district, Wiang Sa district, Phi Phiang district and Meuang district
combined with the intensive connection from technicians, the number of individual
farmers joining the model was increased to 193 people (75 people in the first year and
118 in the second year) (figure 6).
Farmer group training was created 3 times with the cooperation received from 4
President of Tambon Administrative Organization (Pau district, Pha Sing, Pong and Du
Pong). The number of farmers participating in the training were 11 people from TAO Pha
Sing, Mueang district, 11 farmers from TAO Puea ,Chiang Klang district and 12 farmers
from TAO Pong, Santisuk district and TAO Du Pong, Santisuk district . Moreover, 19
farmers from Mueang district, Phu Phiang district and Weng Sa were joined the group
training themselves without contact with TAO. As individual training, 160 farmers (40
from Tha Wang Pha, 35 from Muang, 40 from Pua, 9 from Phu Phiang and 36 from
Wiang Sa) were trained by technicians on their farm.
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The total numbers of farmer joining this model was increased by 135% from April
07 to May 09. Moreover, 84% of trained farmers could perform AI themselves. The
incomplete data was found about 25% (144/575). Backyard farmers didn’t used to
record breeding data on sows card or breeding book, they used to record all about
breeding and farrowing data on the hog pen.
200
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Tha Wang
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Phu Phiang Wiang Sa
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Pua

Chiang

Santisuk

Total

Klang

Number of farmers during Apri 07-April 08

Number of farmers at the end of the project

Number of farmers could do AI by themselves

Figure 6. Number of backyard farmers during the study
4.2. Factor affecting the success of farmers’ AI
Two hundred and thirteen farmer information (male=158, female=55) were
recorded. Two hundred and six were farmers, three were teachers, two were policemen,
one was postman and one was motor car mechanic. The education levels of farmers
were 153 for elementary, 53 for secondary and 5 for bachelor degree.
Five hundred and thirty-one parity records were analyzed. The average herd
size was 2.6 sows (1-10 range), average parity was 3.2 (1-7 range), average gestation
length was 114.5 days (113-117 range), average lactation length was 29 days (28-30
range) and average weaning to estrus interval was 8 days ( 3-20 range) (Table 1).
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Table 1. Descriptive statistics of the data
N
N
Mean
(pigs) (records)
Average herd size
557
2.6
Parity
557
3.2
Gestation length (days)
307
531 114.5
Lactation length (days)
307
531
29.7
Weaning to estrus 307
531
8.0
interval (days)

SD

Min

Max

1.8
1.7
1.1
0.7
3.8

1
1
113
28
3

10
7
117
30
20

The data of farrowing performance was presented in Table 2.
4.2.1. The effects of type of insemination on sows reproductive performance
Natural mating type had significantly lower FR than both type of AI (P<0.05) but
there was no statistical difference in terms of TB and BA. The reproductive performance
of farmers’ AI and RA’s AI were similar (P>0.05).
4.2.2. The effect of farmer’s gender on sows reproductive performance
The present study found that farmer’s gender had effects on sow reproductive
performance. FR from male farmers was higher than female’s (P<0.05), while no
difference was found in TB and BA.
4.2.3. The effect of farmer’s education level on sows reproductive performance
The effects of farmer’s educational level on sow reproductive performance are
shown in table 2. There was no effect of farmer educational level for FR and BA
(P>0.05), however, this was not the case with TB. TB was significantly higher when sows
were inseminated by farmers whose educational level was higher than high school.
However, FR of sows inseminated by farmers with elementary-school education seemed
to be lowest FR, while TB and BA of sows AI by farmers whose education was high
school or higher were the highest.
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4.2.4. The effect of farmer’s age on sows reproductive performance
FR was affected by farmers’ age. FR was 12% higher from farmers who were
older than 60 yrs compared to younger (P<0.05), but TB and BA were similar in all age
groups (P>0.05).
4.2.5. The effect of farmer’s artificial insemination experience on sows reproductive
performance
Farmers’ AI experience had significant effects on TB and BA but not on FR. TB
of the farmers who experienced AI for the first time was the lowest (P<0.05), while BA of
the farmers who experienced AI for the second time was the highest (P<0.05).In
addition, FR of the fist time AI in pig was higher than more AI experience.
4.2.6. The effect of training type on sows reproductive performance
FR, TB and BA were not significantly effected by the training type (P>0.05) but if
farmers were joined the group training more than 2 times, FR was the lowest (P<0.05).
4.2.7. The effect of semen delivery system on sow reproductive performance
FR, TB and BA were no different significantly among these three types of semen
delivery system (P>0.05). But transport semen by bus seem to have the best result on
FR .
4.2.8. The effect of semen storage time on sows reproductive performance
There was no effect of semen aging on FR, TB and BA. But long time storage
seem to give lower FR (P>0.05).
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Table 2. Factors affecting on sows reproductive performance
Factor and category

Number of
records

Type of mating
Natural mating
Technician AI
Farmer AI
Farmer’s gender
Male
Female
Farmer’s education
Elementary
High school
Above high school
Farmer’ age (years old)
25-40
41-60
61 up
Farmer’ AI experience
1 time
2 times
≥ 3 times
Type of training
Individual training
Group training
1 time
≥ 2 times
Type of semen delivery system
DSS
SSS
LTS
Semen storage time
< 24 hrs.
24-48 hrs.
48-72 hrs.
a ,b

Farrowing rate
(%)

Number of total
piglets born
(mean ± SD)

Number of born
alive
(mean ± SD)

100
104
327

55.1a
73.9b
73.4b

10.8 ± 3.4 a
11.2 ± 2.8 a
11.5 ± 2.8 a

10.1 ± 3.3 a
10.7 ± 2.6 a
10.7 ± 2.8 a

255
72

76.0 a
64.1b

11.6 ± 2.8 a
11.3 ± 2.7 a

10.7 ± 2.9 a
10.7 ± 3.0 a

180
85
62

70.3 a
78.0 a
75.9 a

11.2 ± 2.4 a
11.4 ± 3.4 a
12.4 ± 2.6 b

10.7 ±2.6 a
10.5 ± 3.3 a
10.9 ±3.1 a

39
239
49

71.8 a
71.6 a
83.5 b

11.6 ± 2.6 a
11.4 ± 2.8 a
11.1 ± 2.7 a

10.6 ± 3.1 a
10.6 ± 2.9 a
11.0 ± 2.7 a

90
56
181

77.3 a
71.4 a
72.9 a

10.8 ± 3.0 a
12.1 ± 2.4 b
11.7 ± 2.8 b

10.0 ± 3.1 a
11.4 ± 2.4 b
10.8 ± 2.9 a

167
160
130
30

70.5 a
76.4 a
78.4 a
67.5 b

11.3 ± 2.4 a
11.7 ± 3.1 a
11.7 ± 3.1 a
11.8 ± 2.8 a

10.7 ± 2.6 a
10.6 ± 3.2 a
10.6 ± 3.2 a
11.1± 2.9 a

169
90
68

73.5 a
70.0 a
77.0 a

11.6 ± 2.8 a
11.9 ± 3.0 a
11.1 ± 2.6 a

10.9 ± 2.8 a
10.7 ± 2.9 a
10.1 ± 2.8 a

70
171
86

78.6 a
77.8 a
72.0 a

11.6 ± 2.9 a
11.6 ± 3.2 a
11.2 ± 2.3 a

10.6 ± 3.5 a
10.5 ± 3.3 a
10.7 ± 2.6 a

: different superscript letters in the same column in the same topic indicate a significant difference at
p<0.05.
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CHAPTER V
DISCUSSION
The present study showed that the success of implementation of AI by backyard
farmers model. The success of the model can be described in term of an increased
number of farmers from 7 local districts in the second year of the project, a number of
trained farmers who can perform AI by themselves after training and the good
reproductive performance after AI. Our model comprises of at least 3 operational units
including university/government unit, local organizer and backyard farmers (Simarak et
al., 2006; Mignouna et al., 2008) as demonstrated in workflow. We found that among the
7 steps in the model, the need of local community toward AI combined with the local
networks and the regular monthly follow-up are the key of success. The model could not
be implementing if the community need of AI was low as found in TAO collaboration.
Five of nine local authorities refused to join the project because no budget or not
correspond to their policies and AI might not be a critical issue for local farming
(Sanankong et al., 2000; Simarak et al., 2006; Techa-atic, 2006). Meanwhile the
individual farmer contact was more effective than TAO’s contact. It is remarked that the
number of farmers in the project continuously increased and some farmers came from
other areas. We noted that about 80% of trained farmers can do AI by themselves with a
good result. Similar to previous study reported the most important components for local
community self-sufficiency development were the clearly identify and understand of
local needs and problems before activities implementation, the efficient people and the
community network (Tongkow et al., 2002; Steinfeld, 2003; Simarak et al., 2006; Techaatic, 2006; Mignouna et al., 2008). Furthermore, the regular visit can help to get the
complete record for analysis.
This study showed the success of AI by well-trained backyard farmers in term of
FR, TB and BA which were better than natural mating or similar to those by technicians.
It was found in our previous studies that AI provided a higher FR than natural mating in
backyard farmers which confirmed by this study even AIs were performed by farmers
themselves (Am-in, 2005; Techakumphu et al., 2007, 2008). Because in case of AI,
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semen was regularly evaluated compared to non evaluated semen in natural mating
(Am-in, 2005; Techakumphu et al., 2005).
The model factors such as the types of training programs, semen delivery
systems and storage time did not significantly affect the success of AI in backyard
farms. A success of AI can come from trained farmers in group or individually.
Moreover, it was found that keeping semen at controlled temperature at 16-20 ºC during
semen transport in short-term boar semen extender such as BTS help to deliver semen
to different locations from AI station in Nan province within 48 hrs. Normally, boar semen
should be stored between 12-17 º C for up to 48 hrs. which did not affect FR, TB and
BA, compared to keeping below 8 ºC, reducing sperm quality (Althouse et al., 1998).
Semen transportation using stryofoam box which controlled the temperature between
15-22ºC and transport to other locations within 1 hr. did not affect reproductive
performance of AI sows (Am-in, 2005; Techakumphu et al., 2007). Increasing storage
time of AI dose with BTS extender from 4-14 hrs. to an interval of 52-62 hrs. caused a
0.5 piglet reduction in litter size (P<0.05) for homospermic semen but not for
heterospermic semen (Haugan et al., 2005). Similar to report of Hofmo (1991), it was
found that there was a significant reduction in fertility when the diluent was stored for 48
hrs, while number of total piglets born and number of piglets born alive significantly
decreased after 24 hrs of storage which was due to sperm motility and increasing of
abnormal sperm (Dimitrov et al., 2009). Alexopoulos et al. (1996) reported that AI dose
of 3 x 109 spermatozoa in BTS could be stored for 72 hrs with no negative effects on
fertility. For adaptation of semen service AI to be used in other provinces, for which the
semen has to be stored for more than 48 hrs, the long-term semen extender may be
required. Moreover the local transportation of semen without any impact on semen
quality and hence, the reproductive performance will enhance the implementation of AI
in different location within or neighboring provinces of Nan.
On the other hand, inseminator factors such as working experiences in AI,
educational background, sex and age affected on the success of AI in backyard sows.
The farmers with high educated and having experiences in AI tended to perform it with

35

more effectiveness. In the fact that the education and the practices are a process of
knowledge transferring which can develop person capability. Person with high educated
and having experiences can understand the new thing and better accept it faster, they
can bring the knowledge to employ and process the knowledge with the analysis to
implement or solve problem better (Simarak et al., 2006; Techa-atic, 2006). The farmer
with low educated and little experience will have low skill to work. Insufficient
experiences of the farmers, improper semen storage, improper semen warming process
and semen backflow during AI hence low number of spermatozoa for AI. Besides,
semen backflow during insemination had significantly affects on FR when the low dose
semen was used (Steverink et al., 1998). Moreover, it was found that male farmers and
senior farmers were more successful in AI in sows, with better productivity rates than
others. Because male and senile people in rural area were mainly responsible for
agriculture and backyard farming (Mata. 1998; Jitapunkul et al., 2001; Kumaresan et al.,
2008), they will be able to notice the animal behavior in each day to monitor the vulva
reddening and more familiar with back pressure test for heat detection and catheter
insertion than others (Techakumphu et al., 2008). In addition, the old farmers will be
clam when AI and this will cause more effective work. Since, the heat detection is the
most important factor for successful AI because it marked the accurate period of
insemination time which affects sows reproductive performance (Banbury, 1965; Sode
et al., 1995; Kaeoket et al., 2005). In our study, we found that the heat detection is a
major cause of a failure of insemination and conception in backyard farmers. More
education on this subject is required. It is recommended that a fertilization rate
correlated positively when the insemination took place between 0 and 24 hrs. before
ovulation (Soede et al., 1995; Steverink et al., 1997). The early or late insemination
caused a drop in FR particular in parity 1st and 2nd (Rozeboom et al., 1997). The
insemination 15 hrs after ovulation resulted low embryo recovery rate on day 11 after
standing heat (Kaeoket et al., 2005) and also no embryo were found at day 19 (Kaeoket
et al., 2002). The reproductive performance obtained in the study was comparable to
those obtained from our previous studies which AI was performed by our technicians
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(Am-in, 2005) or the data in commercial farms as shown by (Suriyasomboon et al.,
2006).
Conclusion
Based on the reported data, a model of “AI technology Transfer for Strengthen
Productivity in Backyard Pig Farming” has been created. The model composite of 7
components as;
1. AI center as a technical unit
2. Criteria for suitable farmer selection
3. AI farmer training program as knowledge management at local
community
4. AI in pig as a AI processing and data recording after mating
5. AI Risk management
6. Adjust and Adapt
7. Promotion and built the network of backyard pig farmer AI
The relationship was showed in figure 7
A number of major findings must be stated;
1. The qualified farmer could be trained on AI technique for his own benefits.
2. The well trained farmer could perform in AI as well as a experienced RA.
3. A strong coordination with clearly responsibility of all stakeholders could create
a good network of backyard pig farmer.
4. A advanced AI technique in pig meting could be applied with the local folk
wisdom for a long-life self sufficiency community.
5. A well understanding in local need was one of major factors for any technical
transfer to a rural area development.
6. Male farmers within working age group or older with high school education or
higher and one experienced training in AI can be a recommended target group
for implementing of the model
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Backyard Farmer

Academic authority

Basic need for
Technology Transfer

Local authority

Technical Unit at
Local Implementation Area in Suitable Distance
Competitiveness of Farmer in AI mating
Data recording for Risk management
Promotion and Built Local AI Farmer Network
Local community self-sufficiency development

Figure 7. A model of AI technology transfer for strengthen productivity in
backyard pig farming
The results of the study open the window of technology transfer for livestock
production in rural area by educating the farmers to do AI by themselves. The outcome
of this model will help the farmers to increase their income with an aim toward as
sustainable self-sufficiency community. This model could be developed in other part of
the country or could be implementing in other backyard farming system.
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