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CHAPTER |
INTRODUCTION

Important and Rationale - |
In present, the world pop Iz ion // ically increased. As of the second
half of year 2009, the | : - ion is esti )y the United States Census

Bureau to be 6.779 b ' )09). rl

an population increased by
203,800 every day, then itis expec ted that WOrlc opulation is expected to reach
about 9 billion by the 20- o' it ,. il T ith the meat production,

the food shortage!

the intensive farming KJS'%’ cti stems or the backyard farms.
+1'\‘|u’1; !
Around 80% of pigs prod ed ar¢ ..oTn .-.i.r.nr__- arming systems and 56% of these are
"-\' h‘f -il - 3

from farms with over 1000 pigs. The ré i. \der are from small (50 — 200 pigs), to

medium (201 — 1000 pigs) ja‘r%g ge.ww\'x
owned 85%)k£aprlvate mdependent 4

arms are either integrated company

2000). The backyard

farm is the pig: ng with propose to tir }nf of the family and to

f
-

depend on themsF es accor onomic philosophy. By the pigs

will be raised for the family consumption or for the local aleng with other agricultural

produc fr il bring to build
the house oI Eg t a mm s a ﬁed that this kind

of produg,on lacked of proper bre&d management nutrition and housmwcludmg a

WIRSTITA mmm e

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



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 natu a ually used while artificial insemination

(Al) is not introduced prope K ' - /) ology that help increased the

livestock production. This hnio ve the problem in case of a

failure of boar’s insemination-e ts ter genetic distribution and the

farms in rural areas ofaNan o1 v Since 2 (Techakumphu et al., 2005). They
reported that Al i uld fod uccessidlly im | n backyard pig farms.
About 700 piglets - Al in 2005 and increase 10 be. more than 5,000 piglets

However, there were two Mz oblems of poor farmer's heat detection and

inadequate Al- serwces espeﬂﬁWe}] eCt finished while the insemination still

be needed b n loca : m or backyard farmers to do Al

by themselves:i ' ,-.f'k, plementation. In the
present, there is @'ﬁodel th = A 'knowl@e for the backyard pig

farmers to strengthen p|g production in Thalland Therefore, the objective of this

resear d vﬂ pgrrﬂ Ej n’-ﬁaw ﬂ that never been
done itib u mj' roductions and
increase t e incomes as well as belw sustainable seﬁjfﬂolency

HIANNITU 1N1INYAY

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.



Objectives
1. To develop a model for artificial insemination by well-trained farmers in rural

areas.

2. To evaluate the success of t of training the backyard farmers to

perform Al by thems ‘ ‘ ’////E
4 |

3. To study the ou roblems rmers using Al technique.

is placed into the
reproductive trac  . | € i the female as a mean
other than sexual i ‘ ' : irs placed in the cervix
(intracervical ins " ‘ # I ale rauterine insemination) (1U1)

by artificial means.

Backyard pig f pig farming which has few
pigs provided year-roun n was built by wood or metal
(figure1). The farmer fe hod&:ﬁ;’i‘:@'ﬁeﬂhé;? egetables that are inadequate for

i M#“}*T L+ ¥ |.'"_. .
sale or family use. ﬂ,;',::,_;:-:';{_:‘_‘_,. jw 7 Y .
TAO: a__?&_al administrative authority_o‘@ nce to the Tambon
Council and Ta ibon Administration Author I the Thai Constitution of

1997. D | - m

a: Pig housing was made by wood or metal b: Pig pen was made by wood



Expected output

1. The model for Al in backyard pig farm by farmers is developed for the first time

in Thailand.
2. The related organizations can us is Al- model as a standard model to
improve pig reprod production in any small-scale

AULININTNEINS
AN TUNMNINGINY



CHAPTER I

LITERATURE REVIEW
Pig production in Thailand

Livestock production is gre ‘ e n any other agricultural sectors, and it

academic knowledge. The .-:-- : “was {0 control the production directly. This

type of farmmg was 80% of.aﬂ_'l;\ejg‘”ﬁé n (Paruksa et al., 2008). Commercial farms

with both ope _ ed housing system he ountry. The closed
houses were liter; uﬁ u‘«u e cooling system to

control temperatﬁ and humic oreeder faﬁ, which produce only

piglets, supply weaned p|gs to fattening farms that produced pigs destined for

slaught s were moved
to the mat anlt tg y[i in-allfout g'jhl 393 entered and

left from the facility together at the‘same time, wasgphed in mating, fwing, and

TR A ANLEL QL.

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,



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

sidues and used the available family

iiold resource driven pig production
&hold level as revealed by the

products are also usual pr ctices --: pigs were being fed with standard

concentrate feed. Among --the ives used are: cassava leaves
(Manihot esculen ), sweet potatoes | w,ﬂ hyacinth (Eichhornia
crassipes), .,,-f‘if‘-. X *“J glorybind), banana
tree, soya beanmoﬁn seed,

(Kunavongkrit and H‘;\rd 2000; Vu et al., 2007 The average of crude protein content

o BTl E] B (39 1ie | 41101 (o kg

smallholder systems and the resul?d levels of pro%tlon are often sulwtlmal Pig

TRARIAIUANTIINL IR Y

Small scale farming

S eal, ri@ meal, and sea shells

In Thailand, small scale farming was classified into 2 types (Paruksa, et al.,

2008):



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 a tural materials. Husk, rice bran or banana
stalk pith mixed with Com‘m_' 7 50 i ‘as pig food. Pork was produced to
enter the local market be o r, most farmers are not well

educated thus; they had less.opp rtunity, "‘ technology in pig production to

This typea ' 35 built by materials

available locally. Magj local cooperatives.

alleviation and development“pi . ”‘: 1S¢ by Governments donor agencies

(Jones, 2002). Produoti(')_n_fa.t.i_rr_’ ' I onstrained by number of barriers,
lack of compekt'_' N i st 1sset barriers, technical
barriers, social .'\ arrie "ﬁ! 2003; Devendra,

2007). Transform@n of S rmersﬂall be conducted at the

grassroots level WhICh the perceptions of the group of nucleus farmers should be

iiilfiﬁﬁmﬁ VN TRE TS

Undoubt ly, inappropriate techno&agles and the fallure to deliver serv&gs to poor

0L QIR 110 MR 1IN

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



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

beyond successful technolr 7 ent. SegioUs_attention shall be paid to the
important requiremen — A &y management, regulatory
compliance and public h determine the success or failure of
the efforts to commer: : echrnology (Mignouna et al

2008). Learning proce \ ge transferring to curious
youth, learning thf¢ perigha i " the studly leam Visit, opportunity to learn

methods, learning s§ by dombining the axisting knowledge with the new one,

-!l
activities, summary of obstaclé

For rural developméﬁt""ﬁ e transfer, the synopsis of policy

recommendations was classified as:
-‘_'_'

e (Techa-atik, 2006).

“ ral, technique and

technology to Co@unity orge

of studies and self knowledge management

- LA L20 115 14110 o

Economlcs (Integrated Agriculture) gsmall and mlcrogmmunlty enterprls&joundanon

¥R RINFRANTTARTER B

qn solving.

ur 'marizi_ﬁand increase the result

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



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, usmg a learning-repeat, the exchange of results or

if/ recording and Learning from media.

reeding technology which

products, monitoring, Implementi

Artificial insemination
Artificial inse

spermatozoa are injecte | remains as the most worldwide

Over the last 25 years anlﬁ%' (w N pigs has developed enormously to
increase aninxaﬁroduction and improve ge ] (Weitze, 2000). The

y Al (Knox, 2005).
The advar| 1ge of Al peri enetics ten times more

than natural matmg (Kunavongkrit, 2000), easily assess reproductive status of female

T ATAs

be the bueﬂt for limiting dlsease&{ansmlssmn because of the routine monltormg of

TRIANTII] PN INY

state and usually stored at 15— 20°C 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 x1060ells) 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 s
1. Semen
The fertility of nainly on initial semen quality,
number of sper emperature and semen
storage time. M given 24 hrs. apart and

containing 3 billion ot in 80 ml. of 3 3 %0 & .\ id extender (Alm et al.,

2006) and stored at 1 : havohgkrit, 2002! \. studies reported that number

of total born decre i I semen do e < 2.5% 0’ sperm but no effect to

FR (Reick and Levis, Almetal’ 201 5) found non-return rate and litter
s LA \

size in primiparous Sow iicaro decreased with a dose of 2 billion

uid state has been investigated in

The effect of storage @dﬂﬁ@b

many studies. T ‘ el affected FR (Hofmo,

1991) although.h ‘;3 se J ithin the first 2 days
after collection, it sl bee as 50% with 5-days-old semen

(Johnson et al., 2000 Alexopoulos et al. 1996 found that Al dose of 3 x10°

oA SR ILIN (ol 11110 b

5|gn|f|can reduction in fertility whin the diluents are stored for 48 hrs. While, the

WA IR IR

semen stored 4-5 days in X-cell™ (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



1"

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.

oa was not lower than 70%. Zou and
Yang (1999) studied on the effect of ratu; esh sperm motility and found that
boar spermatozoa were parii &ck when cooled below 15°C.

The 20°C and 15°C were beiie ‘ - maintaini ility than 39°C and 4°C for 24

For the fresh semen, the rate of

; i g 5
Gilts attained puberty atat —7 maon iths of age. Sows ought to return to estrus

4-7 days after weaning and-qﬂvgg’d:d%/: ion.secore 3.0 (Kunavongkrit, 2002). The

average Iitter', ‘ wassmauep P<0.01) f . ilts than for sows' (10.1+0.2 vs 11.4+0.1)
Y

(Steverink et al,1999). The large ies 3" through 10"

(Dewey et al., 19@ Both g uld have no ﬁ're or any reproductive

problems. Some studi 'gs reported that sows with cystlc ovary would return to estrus after

~uEInEInens. ...

compare to individually housed ngﬁ lactating sows&s been observed |&§everal on-
TR ANIINBARE:
qos&ble 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

FR was reported in n -tethered sows (Bates et al., 2003).

FR and lower litte Ahe J ;;' \ ste ) Im et al. (2008) found that

individual stalled ease welfare, but no

corresponding reprod oywelght loss during first
lactation had a larg ) and Bilkei (2005) found
that lactation weight lgative (P<0.05) effect on
subsequent farrowing rate to the-fir &ifsi ence was higher (P<0.01)

"J‘lfl.# . ol

sows with lactation weight Idss,,:nme.i

actation weight losses exerted a

parity 1" versus parity >5" and

parity 1% parity 2"°-5" ior ht losses ‘of more than 10%. The
e W 1t loss was observed

and the litter sizeay actually be ga very@ energy level in the first

four weeks of pregn‘pcy (Kongsted, 2005). M|n|m|zmg weight loss during lactation is

ZI”;Ta'ﬁ 911N (0341 113104 b i

during ges atlon (Darroch et al., 20@ Subsequent I| r size did not mcrewm 1% and

WSt gt %Tﬂlﬁﬂﬂ o
increased. actation-length groups parity sows lower

subsequent litter sizes than parity 2" and 3-6" sows (P<0.022) (Koketsu and Dial,

reduction of subgéquent ovulation rate

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).



13

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

fetuses up to 8 hrs. after ovula ------‘-- ---‘-: d litter size are mostly influenced by

TN 1
the time of msemrnatron relative 10 gﬂﬂﬁ ,‘i;;lgﬁ

al time to inseminate was from 24

to 0 hrs. before6 (Soede et al., 1995) or from 28 hrs hefore to 4 hrs. after
- - J

ovulation (Nissen/et

fertilization. Whileede et al.

ovulation and up to 8 hrs after ovulation produced the highest conception rate and the

H"UH TS HE S
insemi Ele vulation Cana bryos recovery

rate and produced 2.1 more embwos than msemlﬂons > 24hrs. bef(ﬁl’ovulatlon

RN TIRRRTTHEAIRE -~

rs. before ovulation.

“J ovulation yielded no
d tha gil’rs i@minated 24 hrs. before

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., heat for 60-70 hrs. The accuracy of

detection of estrus is the mos tci | especially, in backyard farms

which have no boar tode ¢ . ted that when back pressure

insemination had hlgher repr all rformal € han female receiving a single dose
(Anil et al., 2003 Haugan-eiﬂ#"ﬁé At J otal born per litter in sows have
inse aller andBilkei (2002) studied on
single dose ane »,o e of ir J"t that number of total
piglets born and @—born 7 glets

and received only o'rJ_e mating compared Wlth two mating but, the FR did not differ

UL ANENINLINS . ...

and art|f|C|aI insemination. Gilts W@n double- natur&matlng had the fwwmg rate

(RGP N TR ko
qiouble Al 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

significantly @er in the group of sows

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 sJo[UF beneficial. Further, comparing two

inseminations, performing three in ' ére the farrowing failure in sows. A
further slight advantage wi hird i ported (Tilton et al., 1982).

Whereas Anil et al. (200 ird it ination could be disadvantageous in

sows, as farrowing fail vas performed in comparison with

two inseminations.

5. Breed

Genetic or bre ; for example, litter ize of crossbred sows is on
‘\0 d sows (Aherne, 2002).
ra

s and number of total piglets

born of gilt in Thailand f tj% orkshire i ‘ gnificant higher ovulation rate
# s :

compared to Landrace gilts. e number of total piglets born per

litter between the two breeds .wsq‘:ﬁg?, )

orenatal loss from ovulation to

farrowing was. sighificantly hire tha andrace gilts. Other study found

that ovulation ratg'a oW higher (P<0.001) in

y
BUEINANINE NS, ...

several years. Variations in ambien?temperature anﬁwotoperiod were bﬂiﬁved to be

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

Meishan than in dmestic SOW

intake (Prunier et al., 1997). The ovulation rate in 2" 0 4" 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+34 versus 11.9+3.2). The seasonally decreased

winter-spring, and nine sucl :‘ ‘ " e fou e summer—autumn (P< 0.05) (Tast
et al., 2002). While other e ot mer period was lower than
those during winter and f 05). Parit ! , lower FR than those in parities
2 and > 7(P<0.05) su lolyly TJowes nd second-lowest FRs among
the four seasons 7 Kok ' 41¢ 2 B " conceived during the spring

produced small

months (Koketsu ang

by 2020. Mosi.t_ " i i Cte tries (Delgado et al.,

1999).

In Thailanﬂ\l inp in pig was very popular

in Ratchaburi and Nakornpathom province. This technlque was used more than 90%
in repla farmers in rural
areas Eist H ng gﬁj ent, adequate

nutrition yd good housing. leesto?k was kept with Iow budgets, and sn&)e keeping

JORNTLARR 33“3?351 NI

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

also kept other livestock and grew casl stbsistence crops (Kunavongkrit, 2002;
Wabacha et al., 2004): Most 4 &y labors for pig production.

Natural mating is widel INTUr . lly used natural mating by

result in high culling ‘ \dfepedt ¢ i ‘ ha et al., 2004, Am-in,
2005) while artifici '

. A + 202 g
venereal disease transmission: control Al-servic as introduced to small scale pig
farms in rural areas. The usgéw:g?t  will be the other technique to get superior

genetics. The research of “The implemen mination services in

small farms” orn University and

Rajamangala Un@sity 0 echa_@nphu et al.,, 2005 and

2007), showed a successful Al-implementation in backyard pig farms in Nan province.

Y LIRS I8 1V 1N AV b e

hundred d thirty eight piglets were born in year 2005 and farmers had more

RIS RTINS

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 Al-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 Al-service and poor farmer’s heat detection.
1F

AULININTNEINS
AR TUNN NN Y



CHAPTER Il
MATERIALS AND METHODS

Materials
1.

2
3.
4

3.1 Study areas

A cademic Opportunities and

The study . .
Services (CU—NAVS{) . nvers 1 Na ce‘,located in the northern
part of Thailand. T ‘ ‘ f" ofr s ..g \\n rms in 7 districts in Nan
province; Chiang Kla digtrict” =19 Tha Wang Pl (n=80), Mueang (n=25), Pua
(n=37), Santisuk (n=1‘, , “.. es | Ph y districts (n=11), as shown in
figure 2. The available data c6 .: . ma d farrowing records from April 2007

1o ket

Figure 2. Study area of Al implementation in Nan Province (7 districts, O) 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

s and were fed by rice bran mixed with

commercial feed. Only non-repea bree jr ‘ : re added to the study group. No
boar was presented in.ih ini f foot-and-mouth disease or

individually in conventional open-:
-

The mod ividgd/into_seven-steps cyclical esses as shown in Al

Under this sié ion, s oratory, two hnicians, four stud boars
(described in 3.3) and s .: ) were established.
rs was collected and evaluated every
week. Three boars weré co ; { ﬁ Mone 1 the ‘other two were collected on
Thursday. The semen Was prod '.-r ;aj, doses per week (5200 doses per
year). A4
Step Il: Farm nyr———

The bac t contact or through
|

contacting a Iocamanization called “Tambon Administrativﬁganization (TAO)”. TAO

is a local admmstra‘)ﬂthonty in Thailandlid accordance with the Tambon Council

VISt e

Step III |n|ng and intensive educatlon

amamﬁﬁmmsﬁw MG

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 Al

- Procedure of semen transportation and handling

- Procedure of Al in pigs (describe in 2.6)

b) Individual training (fic ‘ rs. were trained and supervised by
technicians at their own far i H . I f Alprocedure (describe in 2.6). The so
called “learning by doing™unc ision wd&d.

2

citule o B

A I :
Figure 3. Individual training ech_rl# é a= ated farmers in Al procedure on their farm

by “learning by doing” method ™« - - aesl)

sows from some b kyard farms that were mated by rent-boe ~were also recorded and

kept as a control grc‘pﬂrmers backgrounucludlng educational level, gender, age

|

-an-u.ulans

bitillni=i ke e ol e fam it Loy s Tond U o Tl
i AU e W saira (i et e e § rea e

A Y AT

Figure 4. Sow cards to record the reproductive performance
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Step V: Farm visiting and monitoring

Technicians continued to visit farmers monthly in order to follow up the results of

Al and gave advices concerning the pig management.

Step VI: Data collection and analysis
The data of sow reproduc . % Ihf'/ €. FR, TB and BA in each type of
mating were retrieved fro -.‘.______ ards andthen'stalistical analyses were performed.

Step VII: Promotion and bu 'r-I“'- pig Al '-4--1;,5._5;;;-

The outcomes of thespresent project as propag -- y the researchers as well
as spread widely-among,_if 37 ners insi ‘-.' outs ; munities. Backyard pig
Al farmers assemblé@ theAetwor under \ pt of iciency and sustainable

backyard farming. Thié n\_o} and in development of

animal health and welfa

F’TUEJ’JVIEWI?WEﬂﬂ‘i
’QW]MT’]‘EE’NNW]’W}H’I&B



23

University/ 1 . Local community
Government Unit Ui bk (Backyard Farmer)
r or TAQ contact
| 1. Built AI Unit |

@
g a.nd
o
i —
= h 4
E | Al semen produg
N
%
o
=
=
[
Ll W Y Y W RS Pt W% WL R .
3 Y
cal Detection
%
; 4. On farm Al Process
c
E S
B
B . - .
% 5. Farm visiting 4.Mating and Farrowing
g Data Recording
@
=
@
E ——
3]
o
2§
EZS
s
[
4 J -
WY
:29
5 Local mmmumty self-sufficiency development
EE

w'\aqnmjmﬁﬂmaﬂ

Figure 5. The workflow of a model for Al 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 thod. Semen was examined for quality

William’s stain and for Jutic £ *-“- ¢ (normal color, pH 7-7.5,
. L\ ""--. P

progressive motility gbnéentrati )0 ’*“ ‘ ml and normal sperm
>80%) was dilu BelisVille Thawing S ‘v b, USA). One dose of

semen contained appr o 0a in 100 ml. Approximately

one hundred semen dese \o at 18 ° C for no longer

than 48 hrs.

3.4 Estrus detection
Estrus detection _; erfor , *: ers by visual observation of the

reddening and swelling vulva; vV Lday (@ and by back pressure test. If the

e e S

onset of stanin ne ns were inseminated in the

o

- 4
"h#' hrs. interval.

i
a

| , :
3.5. Semen deIivﬂsystems m

The semen deliv .ﬁtems in the model Wefe classified as follows;

P BB R I G o o

n|C|ans to backyard farmers

q IR tat R (s (1L

3. Local transport system (LTS)

next morning. 'li_.-r

The semen was delivered via public transport (bus) in the appointment. In this

system, farmers received the semen at the bus stop and performed Al by themselves.
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In all systems, two doses of semen and two disposable Al catheters were
packed for insemination of one sow. During transportation, the semen was controlled at

the temperature of 16-18° C in a foam box or insulating container. Normally, the first

":'sing a disposable Golden

ate Was determined at 18-24

, mating date, farrowing

date, number of total jpiglet pe ' numbe iglets born alive per litter,

number of stillborn pigle o um eaning date were collected

individually. The FR, number‘ ‘-‘* piglet ': or Iit ér and number of piglets born
alive per litter were used for s g the successful of Al in pigs by
backyard far )_?; R nber of 2 imals that farrowed
by the numbe &f‘ » 1” s after mating , date
of abortion, date -arro ¢ S born, n er of piglets born alive

per litter, born dead were recorded for each animal that farrowed. The natural mating

~AuEnINgIas. .

training, md type of training were reeorded

NG TP1 PN PN (W

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 pe: | number of piglets born alive per litter

ar Model and Generalized liner

—— .
1. '%eofthe sow (farrowing rate,
number of total piglets S €r'a w-’*.’f"-"’ alive per litter) in group

of service artificia ifAati Np: 1 artificial insemination compare with

e ;'5{\‘ to match a characteristic of

2. s of artificial insemination by
backyard farmer. The erson | 30 \-;, jer, education level, Al

2.1. The effect © e: ‘_ _ ‘evel or arowing rate, number of total
\

ket -
piglets born per litter and numberof pig e per litter

TR
2.2.‘The eect 0L AUAES "_,.-&w 5" 2

ial insemination experience on
farrowing rate' m ,-,av born alive

‘ 171’ mber of total piglets
born per litter and number of

2.4. The effect of farmer’s age on farrowing rate, nUmber of total piglets born

| ') . .
A0 Ko ik 35 1w LTV b N

total pigléﬂ born per litter and numt?r of piglets born alive per litter
F=H e/

JUTRNT AR T NT TR e

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 o\ l ' [ tural mating and artificial insemination

- | ,\:} e j. z _generalized liner mixed model.

Number of total piglets+bori .- | ‘umer err litter were analyze using

—

2. Analyze : ec -ation

performance. Farrowin K b \

] \‘

Mrs:
. ' mixed model. Number of

eI on sow reproductive

analyze using general linear

model.

3. artificial insemination experience
"ﬂfg' 1 W
on sow reproduct pce;%e! analyzed by generalized liner
mixed model. Numb o‘lm ot ber of live born per litter were
e L) \
A e :

analyze using general lingar mod

4, Analyze the effect of farmer's on sow reproductive performance.

AT TR

Farrowing rate was analyzed By-generalized ine ed model. Number of total piglets

born and numper born per litter were analyze using general-inear model.
5. b

Farrowing rate W%nalye by xed odm Number of total piglets

born and number of live born per litter were analyze using general linear model.

L= s » |
: unglefj ?IEJ rﬂ fﬂ traimi w reproductive
performance. r g rate y tﬁe r Iigli:]md jodel. Number of

total piglgg born and number of Iive born per litter Vﬂe analyze using Wral linear

RSN

performance. Farrowing rate was analyzed by generalized liner mixed model. Number of

op uctive performance.

total piglets born and number of live born per litter were analyze using general linear

model.



CHAPTER IV
RESULTS

4.1. Model evaluation

Since April 2007, icians / t to 9 TAO as TAO Pha Sing,
Mueang district, TAO B A ing di ‘ ang Klang district, TAO Rim

— —
District, Tha ,Wang Pha distzi P a district, TAO Sila Laeng,

Pua district, TAO Chiar ] Na S ic " AO Pong, Santisuk district, TAO Du

Pong, Santisuk o join this model (TAO Pa

Singha, Muean ictaTA ) 3 ,‘_A  Klang district,

uk district and TAO Du

) Chiang Khong, Na Noi
district, TAO Pa Khg f
Pong, Santisuk district)s eve “ A '7 > '. ‘ rolems and farmers quit
raising swine beca ‘ c cond r .‘ ang | ong could not participate in

oroblem, TAO Pa Kha could

not join this project. From the TASEoR - o ere were 26 farmers from 4 TAOs. And
o L
') Al .

because of local communicat ..... hackyar armers in Chiang Khong district, Tha

Wang Pha district, Pua distriet, \Wia '5. IS

o

Phiang district and Meuang district

combined with.the - he.number of individual

farmers joining.thé.

118 in the secondEar)(ﬁ ure 6

Farmer group tralnlng was created 3 times with the cooperation received from 4

- LInAp 1IN %wm )

Sing, Mu ng district, 11 farmers fr(yn TAO Puea, Ch&g Klang district aw2 farmers

training themselves without contact with TAO. As individual training, 160 farmers (

'J"'-’J in the first year and

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 Al themselves. The

incomplete data was found about 25% (144/575) Backyard farmers didn’t used to

record breeding data on sows ca i or t ing book, they used to record all about

breeding and farrowing at' on tht v \x ) P /é

200

150

100

50
\1
0 s Ty LT .
| eyl |
Tha Wang Mueang Phu Pnd .._tu iang-S? Pua \ Chiang Santisuk Total
S 3 - |

Pha ; -3""-'-‘,-' ';’ ~ Klang

O Number of farmers during AWTB:'; . nber of farmers at the end of the project
P- -

T e N

O Number of farmers

}V . -’ udy

.a,

)
A TR BT TN I Y a2 e

one was stman and one was m?or car mechanlc The education Ievels of farmers

REG R dpEY) HEIIVEAL..

S|ze was 2.6 sows (1-10 range), average parity was 3.2 (1-7 range), average gestation

4.2. Factor affect/ng the success of farmers’ Al

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 SD Min Max

(pigs) (records)

Average herd size 2.6 1.8 1 10

Parity

Gestation length ( 1.1 113 117

Lactation length (da 0.7 28 30

Weaning to 3 20

interval (days

Thedataof {o) "0 Pe

4.2.1. The effects of type ve performance

\

Natural mating type had si l‘I w]_ than type of Al (P<0.05) but
there was no statistical differen el te jpa of TB and ',\ [he reproductive performance

of farmers’ Al and RA"S Alwere
4.2.2. The effect of farmer's gé \ve performance
The presen Oon sow reproductive

) (P<0.05), while no

5
S L s S

shown in able 2. There was no ‘ffeot of farmer ﬂuoatlonal level forﬁ and BA

q/ere inseminated by farme s whose educational Ievé was higher t ag hllg school.

However, FR of sows inseminated by farmers with elementary-school education seemed

performance. ’:;‘
difference was foﬂ in TB and B

to be lowest FR, while TB and BA of sows Al 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 farmers ar ' &ence on sows reproductive
- : ‘ 'd

performance —

Farmers’ Al Xk ienc ' e € and BA but not on FR. TB
of the farmers wh erienced Alfor thelfirst time was the lowest (P<0.05), while BA of
the farmers whos@xperi of cond i - 1e highest (P<0.05).In
addition, FR of the figftimg/Al if | s higher than' ore A experience.

4.2.6. The effect o inc \.‘ 0erfo

FR, TB and BAMWeralnof signif : y effected ¢ \ raining type (P>0.05) but if

farmers were joined the g Hifig more. 2 times, FR was the lowest (P<0.05).

4.2.7. The effect of seme byroductive performance

FR, =_-__- o : j these three types of semen

i
)
i — e ——

!\ # e the best result on

i

delivery syste !l"_

g ‘
" AR AT ..o

seem to e lower FR (P>0.05).

QW?NﬂiﬂJ UNIANYAY

U



Table 2. Factors affecting on sows reproductive performance

Factor and category Number of Farrowing rate Number of total Number of born
records (%) piglets born alive

(mean + SD) (mean + SD)

Type of mating
Natural mating ~ 108+34° 10.1£3.3°

Technician Al +28° 10.7 +26°

Farmer Al 10.7 +2.8°
Farmer’s gender
Male 08 10.7+29°
Female ‘ 10.7+3.0°
Farmer’s education
Elementary 10.7 +2.6°
High school 10.5+3.3°
Above hig 10.9+3.1°
Farmer’ age (years
25-40 6° 10.6+3.1°
41-60 2.8° 10.6+29°
61 up 11.0+27°
Farmer’ Al experience !
1 time 10.8 +£3.0° 10.0 £3.1°
2 times 121 £24° 14 £24°
>3 times 8 10.8+29°
Type of trai ’: : ' Ii:‘
Individualrgining 2! 10.7 +2.6°
Group traini 'I : 117 +341 106 £3.2°
1 timé™ 130 78.4° 1.7 % “ 10.6 +3.2°
>2t|mes‘ 30 11.8+28° 1114 2.9°
ﬂuﬁﬁﬂgﬂﬂﬁ WELLN 3. ..
70.0° 119+30 10.7 +2.9°

77.0 114067 10”8

Iﬂl !él Iiliglj:ljJ I; iﬂ I._s
24-48 hrs. 171 77.8° 11.6+32° 10.5+3.3°
48-72 hrs. 86 72.0° 11.2+23° 10.7 £2.6°

P different superscript letters in the same column in the same topic indicate a significant difference at

p<0.05.



CHAPTER V
DISCUSSION

s of implementation of Al by backyard
Jcangd scribed in term of an increased

'@r of the project, a number of
r@ training and the good
el cor prises of at least 3 operational units

kyard farmers (Simarak et

The present study showed that
farmers model. The succes: |
number of farmers from.
trained farmers who

reproductive performanc

including univers
al., 2006; Mignou ¢ Ne found that among the
7 steps in the modely - fe of locar | )i / I Al combined with the local
networks and the gu F ndht B _# : | s. The model could not

und in TAO collaboration.

U Techa-atic, 2006). Meanwhile the

individual farmer contact w__g‘lgpe;hﬁe s than TAQ's contact. It is remarked that the
number of far(\n}

in the project continuou:

good result Smﬂﬂo pre
community self-su iciency development were the clearly identify and understand of

e A S

atic, 200'& Mignouna et al., 2008) ‘J:urthermore the regular visit can he&)jo get the

AR TN RLALY NANENALL..

FR TB and BA which were better than natural mating or similar to those by technicians.
It was found in our previous studies that Al provided a higher FR than natural mating in
backyard farmers which confirmed by this study even Als were performed by farmers

themselves (Am-in, 2005; Techakumphu et al., 2007, 2008). Because in case of Al,



34

semen was regularly evaluated compared to non evaluated semen in natural mating
(Am-in, 2005; Techakumphu et al., 2005).

The model factors such as t‘he types of training programs, semen delivery

systems and storage time did ntrr i affect the success of Al in backyard

farms. A success of Al ;. ne. fr i “farmers in group or individually.
Moreover, it was found that @mperature at 16-20 °C during

semen transport in short- ! as BTS help to deliver semen

Althouse et al., 1998).
Semen transportation usi sam b i itrolled the temperature between
16-22°C and transpo, i ‘ ' . did not affect reproductive

007). Increasing storage

found that there was a srgnércﬁht’;‘fddc,‘tr?d

hrs, while nun :. of total piglets born ano of piglets” baorn alive significantly
V ,.,\“ P

i‘_;— ‘hen the diluent was stored for 48

decreased afte 4 hrs of storage w y and increasing of

abnormal sperm @‘nitrov cral=g ulos et al. (1@) reported that Al dose

of 3 x 10° spermatoz.ga in BTS could be stored for 72 hrs with no negative effects on

o ﬁ] AFRANN 1D AN [l b 1Mk a e W

required oreover the local transg'ortatlon of semawrthout any mpaWn semen
HERT IRy

mrent I;@Ton wm or neighboring provinces of
On the other hand, inseminator factors such as working experiences in Al,
educational background, sex and age affected on the success of Al in backyard sows.

The farmers with high educated and having experiences in Al tended to perform it with
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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 em | and pr s the knowledge with the analysis to
implement or solve proble 'V .1‘.'73;"- 1 /O - Techa-atic, 2006). The farmer
with low educated and-i Xperi W&N skill to work. Insufficient
experiences of the farmers,.i : ‘—'rop‘sr semen warming process

and semen backflow df : '_'_ Jow .nur ermatozoa for Al. Besides,

semen backflow durin cts on FR when the low dose
semen was use that male farmers and
senior farmers were bette productivity rates than
others. Because malg re ‘malnly responsible for
agriculture and bag ] 2001; Kumaresan et al

2008), they will be ab otice g h day to monitor the vulva
reddening and more fa vifh-ba r heat detection and catheter
insertion than others (Techa@' n addition, the old farmers will be

we found t\athe heat detection is a

et al.. 1995 Kae@t ctar™

major cause of a fallure of insemination and conceptlon in backyard farmers. More

educatiE( u ﬁ ﬂ Ijo aaIi ﬂ fertilization rate
correlated H ergrn tion m:sj;t 24 hrs. before

ovulation (Soede et al., 1995; Ste#rink et al, 199A.The early or Iate@emination

RISTIRAN TN INA

qwsemmanon d 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 Al 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 N y
Based on the reported n' 3, @ mode . hnology Transfer for Strengthen
Productivity in Backyard Pig Farming” » _ ed. The model composite of 7
~ : ‘ S ——
components as; / , —

ent at local

ing after mating

.

jard pig farmer Al

A number of major findings:

1. The qualifie orthis own benefits.

2. The _‘!r," |rﬁ rienced RA.

A strong rdina 0 y of all

W

';J \keholders could create
4
a good network of backyard pig farmer. ‘

ﬂﬁﬂﬁmmeiwmﬁ?

5. A ell understanding in Iocal need was one of major factors for wtechnlcal

A WIANT IR N30H0AL..

higher and one experienced training in Al can be a recommended target group

EN

for implementing of the model



37

Ulle piedyoeg

Local authority
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Figure 7. ode 0

0 rengt_mﬂ productivity in
backyard pig farmmg '
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productlo in rural area by educatlr? the farmers to d&AI by themselves. U outcome

IR TR ARLL.

the country or could be implementing in other backyard farming system.
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1. Lecture documents

1.1. Reproductive anatomy of female pigs
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1.2. Disease transmission and hygiene
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1.3 Heat detection

—

n13a3 //

EILL

i L
i - *
T 5-J-. W

QY
“h_

| L!. ﬁi.liﬂﬂﬂ"lil,ﬂuﬂﬂ‘i’lﬂ 18 -24 U

ﬂﬂﬂﬁ‘ﬂﬂﬂ%ﬂw J1NT
RIAINTUUNIINYA Y

64



65

o
T -'"{-.l.

ﬂ‘EH]’ f]“l..!L
,l

| ‘E]"JEJ?LWFIL&JEJJ’I']EJH?JH (‘]J']ﬂ“h’ﬂﬁﬂﬂﬂﬂ:’uﬂll) U LI

fl Y EABTTHENN T

= aznmegtupen ﬂmﬁj'ﬁnﬂu L!ﬂul.i.lﬁlﬂi.lﬂﬂﬁj

AR Mﬁmﬂﬁ‘ﬂwmma ¢)




66




67

Soga =
-.'r'.ﬂ;?':-"‘f-.'.

seoziiluda |
= 4
1 |

o e . L1
B 97822 IN gnNigUanN a9

P | 1 =y
maumna

Yo ., :
| ﬁﬂﬁﬂ%ﬁﬂﬁ{ s

; S —— i
AFUOUL | mmam&q}ﬂ;msﬂﬁmﬂwm Y
r i F L] % 3 ¥
F o WS ] o 1 w o
‘ QDU a1 ﬁﬂ:ﬂﬁ? PWHOIAT fJ']‘I]TfN AT
'.:* .

= g =

¥

THUNNANL

=
wh
Lo
o)
i
-
o




68




69

" ANINTIRG

B AT908N4% a0 15 T2l
B §779718 WERTNTNT 2, TH.

- ' o ———
| |

WoanIatganwnItDeNal ﬂ,\

e b R s

i

% H 13U HADE
i u

71+ 14 - 91 Nissen et al.,1997

L
) ‘ d 1.,1892




70

Al L

sruzandudg.

m:

HADE
U

.. . Soede et al.,1995
"l Mburu et al., 1995

7%
///Mt.\\\._ oo

/!k\\ overink et al., 1999

=

o gﬁm % 1
B A3 ANU NI UEA TMRRALIRHEN mu‘lﬂnmm ezl TEinn

RN

B SUNFY IﬂﬂLLﬁ'ﬂﬂﬂu Em'iﬂ"l’] WNHENUN ANAY NALFA

% Pty Pt (1Rt 3




1.4. Semen transportation, handling and preparation of female before Al and

procedure of Al in pigs
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