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Abstract

Indigenous chickens (IC) play an important role in local smallholder farming system
in Thailand. Local IC are not only raised for household consumption and extra income but
are also bred for sport such as fighting cock (FC). In recent year, cock fighting has become
a high value sport challenge in Thailand. Here, our survey involving 200 households from
48 villages using both purposive and random sampling methods was carried out in five
provinces of the lower northern Thailand to describe local IC production systems and socio-
economic statuses of farmers. From present study, the majority of respondents were males
(87%) and the main purposes of indigenous chicken were FC (78%). The chicken
husbandry system could be classified into three categories as free-range systems (18%),
intensive systems (6.5%) and semi-intensive systems (75.5%). The most local IC was left
to scavenge, and farmers also provided some extra feed. The average flock size per
household for roosters and hens was 3.07 and 9.06, with a total flock size of 39.23 birds.
The predation (63.5%) and disease (22.5%) were the main cause of mortality. Although
most of the farmers could do some vaccination by themselves, their knowledge about the
prevention of epidemic diseases and farm management was still limited. For trading, the
well-trained and well breed FC (5 to 12 months old) could be sold for very high prices
compared with general IC. Education about chicken genetics, welfares and farm
management are necessary and should be promoted for sustainable development. The

investigated knowledge from this study will be beneficial for the conservation purposes



and utilization of Thai indigenous chicken genetic resources as well as improvement of
agricultural production systems for geosocial based sustainable development in the future.

Keywords: Fighting cocks; Local Indigenous chickens; Lower-northern Thailand;
Production systems



Executive Summary

Research problem and its significance

Thai indigenous chicken play an important role in smallholder farming systems
and local populations for long time. They are raised using few input but still generate
their products which are an important protein sources as well as are used to meet the
multiple social, economic and cultural for house hold needs. Moreover, they are used for
specific breeding as widely known fighting cock for chicken fighting sport in Thailand
(DLD 2010). Thai indigenous chicken breeds are specific for particular regions and they
are assumed showing specific adaptation to climate, disease and local low quality feed.
In relation to biodiversity, therefore, they seem to be a reservoir of genes which could be
a benefit for the future use. However, in recent years livestock production in Thailand has
switched from backyard animals and integrated crop-livestock farming systems to
industrial livestock enterprises. Rapid growth has occurred in pig and poultry production.
Broilers, layers and pigs are mainly produced and raised by large agribusiness companies
(FAO 2002; Na-Chiangmai 2002; OAE 2010). In parallel, exotic livestock was imported
to improve production performance and for economically important traits. Indigenous
chicken has therefore gradually been used for crossbreeding and was finally replaced
completely by exotic commercial breeds. Furthermore, indigenous chicken populations in
rural area are mainly bred based on owner preferences without genotypic characterization.
These all breeding strategies oppose the concepts of sustainability and geosocial
development, and will lead to the threatening risk of losing genetic identity and diversity
of indigenous chicken breeds.

Genetic diversity is required for populations to evolve and to cope with
environmental changes. A loss of genetic diversity is often associated with a reduction of
reproductive fitness and lead to the edge of extinction (Frankham et al. 2002). Geosocial
based sustainable development is the highest important concept for modern development
nowadays. This concept focusing on balance development among the dimension of
geography, agriculture, society, economics, culture, natural resources and environment.
Therefore, the need to conserve and to utilize existing indigenous genetics have become a
part of consequence. Studies on genetics, the development of economic traits and the

preservation of indigenous breeds are crucial to defining and registering genetic resources



(Rege & Okeyo 2006). For this reasons, both husbandry systems and genetic information of
indigenous chickens are significance for sustainable development. Today, molecular
markers have proven to be the best tools available to estimate genetic identity and diversity
as well as to assess phylogenetics and genetic origins of domestic animal. By comparing
DNA sequence data which can derive evolutionary relationships and geographical sub-
structuring within and between groups (Groeneveld et al. 2010).

As in other livestock species, mitochondria DNA (mtDNA) sequence analysis is
one of the tool which has been widely used in chicken (West & Zhou 1988; Liu et al. 2006;
Oka et al. 2007; Muchadeyi et al. 2008). However, there are no study has been conducted
in mtDNA of Thai indigenous chickens, only nuclear DNA marker analysis has been
reported (Dorji et al. 2011). Little is known about the genetic information and there origin.
The overall goals of this research project are to investigate production system, diversity
and origin of Thai indigenous chicken in lower northern Thailand. The investigated
knowledge from this study will be beneficial for the conservation purposes and utilization
of Thai indigenous chicken genetic resources as well as improvement of agricultural

production systems for geosocial based sustainable development in the future.

Objectives
The objectives of this research project are to investigate production system, diversity
and origin of Thai indigenous chicken in lower northern Thailand. The specific objectives
are :
1) To characterize the farming system in lower northern Thailand and identify
possible treats and opportunities to the existence of local chicken population.
2) To assess the genetic diversity of Thai indigenous chicken using mitochondrial

DNA sequence polymorphism.

Methodology

The study was conducted between 2012 and 2013 in five provinces of lower northern
Thailand. The sampling areas were the provinces of Phitsanulok (16°49'N 100°15'E),
Phichit (16°26'38"N 100°20'52"E), Sukhothai (17°0'1"N 99°49'35"E), Kamphang Phet
(16°33"29"N 99°30'40"E) and Uttaradit (17°37'47"N 100°5’48"E). In each province, two
districts (am-phoe) with four subdistricts (tam-bon) within each district were chosen for

surveys.



We used a random sampling method to select households for interviews by picking
from a list. Forty respondents in each province were interviewed. A total of 200 households
in 48 villages were included. Data was collected through direct interviews and observations
with individual local indigenous chicken raisers. Qualitative data were obtained through
group discussions with chicken raisers and observation, while quantitative data was
obtained by interview. Blood sample of Thai indigenous chickens (at least 20 unrelated
chicken samples per breed) were collected for DNA extraction.

Information was collected on the socio-economic status of respondents, chicken
husbandry management, chicken types, flock structure, farming support services and local
chicken marketing system. Visual assessment of the local chicken phenotype was
undertaken for morphological description. Chicken blood samples from roosters and hens
were taken for the next genetic diversity study (data was not shown in this study).

Both the qualitative and quantitative variables collected in this study were analyzed
using frequency analysis and descriptive statistics (SPSS 1999). We considered the flocks
in each village in the five provinces as different breeding populations. Due to small
populations and without suitable breeding programs, there may have been the possibility of
inbreeding. Thus, we calculated the inbreeding rate and effective population size per
breeding population by using Wright’s equation (Falconer and Mackay 1996). Significant
differences between means were further determined using the Duncan’s Multiple Range

Test; the level of significance was set at 5%.

Results and Discussion

The survey indicated that indigenous chicken are widely raised in lower northern
Thailand. Majority of respondents were men (87%), within the age range of 18 - 75, with
mean age of 49 years. Primary school was the main level of education (65%). The
proportion of respondents that had a raising experience of more than 20 years was 36.5%.
The mean family size of respondents was 4 and the main source of livelihood was rice
farming (46%), especially in PL province (70%). Motorcycles were the most popular
method of household transport and tractors were occasionally used for rice and crop
farming. These findings indicate that Thai people in rural areas are predominantly farmers
or their occupations are related one way or another to agriculture. Furthermore, in term of
socio-economics, indigenous chickens are much more beneficial as they are food for

farmer, an investment at home, and can be used for cultural and religious activities.



The husbandry systems found from this study could be classified into three
categories based on the level of management as free-range systems (18%), intensive
systems (6.5%) and semi-intensive systems (75.5 %). If chickens were left to scavenge for
feed resources with no supplementation, we classified it as a free-range system. In the case
that chickens were permanently confined and supplied with balanced feed and healthcare,
we classified this as an intensive system. Most local indigenous chicken husbandry systems
in lower northern Thailand were semi-intensive systems, a combination of both systems
mentioned above. For this system, chickens were partially confined and supplemented with
balanced ration feeds and healthcare, they were mainly housed at night and were allowed
to scavenge within homesteads or run around for natural feed in the day time. The most
common natural feed of local chickens were earthworms, worms, termites, insects and plant
leaves.

Virtually all the local chicken raisers provided supplementary feeding for their
chickens. However, the type and amount of feed depended on the crops grown as well as
the geosocial makeup of each area. The majority of farmers who practiced supplementary
feeding used paddy rice, corn grain, commercial feed (chicken and pig feed), and others,
such as broken rice, rice bran, coconut and noodles, depending on availability. According
to the observation, the amount of feed given was generally not enough for the chicken’s
requirements, especially during the crop growing and harvesting seasons, as farmers went
to the fields in the early mornings and returned in the late evenings. Therefore, this result
suggests that it might be better to feed chickens only once, if the natural feed is plenty. This
strategy would force the chicken to scavenge extensively and save some input.

In the case of fighting cocks, production was much more intensive. The owners
usually took some specific daily care, including a special diet, training, and sun bedding.
Routine activities also included a complex range of exercises that aimed to develop muscle
and improve endurance. Most of the fighting cock owners have deep knowledge and make
extensive use of empirical medicine and herbs.

The mean chicken flock size per household, breeding stock, effective population size
and inbreeding rates in the five provinces of lower northern Thailand are shown in Table 3.
The trend of flock composition generally followed the same pattern in all the provinces. The
average flock size was about 38.2 birds with range between 32 and 44 birds per household
(P < 0.05). Forty-nine percent of households kept 1-2 roosters and 86.5% kept 1-10 hens per
household. According to the survey, almost respondents had their own breeding stock whilst



a few raisers depended on the other farms. The average breeding rooster-to-hen ratio was
1:3 per household. The mean average flock size and the sex ratio depended on the main
purpose of the chickens. The breeding stock losses depended on mortality and predation.
Chicken were mainly culled for home consumptions, as extra incomes and when they get a
low performance. There were few records of household flock information for breeding
purposes. Breeding stocks used were about 2-3 years old depending on their performance.
The criteria for selection were, for males, high body weight, long leg, beauty and fighting
ability (fighting cocks). The selection recommendations for females were good maternal
ability, good behavior during incubation, and taking good care of her chicks.

The effective population size is a parameter used to estimate the rates of inbreeding
and genetic drift; these parameters depend on the number of breeding individuals in an ideal
population. Based on Wright’s equation (Falconer and Mackay 1996), it is found that the
effective population size (N¢) ranged from 7.56 to 11.40, with a mean of 9.17. The
inbreeding rate per generation (AF) ranged between 4.38% and 6.54%, with a mean of
5.45% in five provinces. Many studies have been done about the production systems
characterization of local indigenous chickens and fighting cocks in Southeast Asian
countries (Alders et al. 2004; Henning et al. 2006; FAO 2009a; FAO 2009b; Cuc 2010),
however, no information has been reported about the parameters of Ne and AF. Our present
study therefore reports these calculated parameters for the first time.

The effective population size estimated in this study was 50% less than the actual
population size and the estimated inbreeding rate was higher than the acceptable level of 1-
2% per generation (Henson 1992). These results suggest that the breeding population was
small and had a risk of inbreeding. Inbreeding causes a loss of genetic diversity which is
often associated with a reduction of reproductive fitness and may lead to extinction
(Frankham et al. 2002). The suggestion is that chicken owners should be informed to
exchange or share their matured offspring among relatives, friends or others located farther
than the scavenging distance to reduce inbreeding.

Furthermore, especially in fighting cocks, our study found that the most local
chickens were crossbred with many imported exotic breeds. They were bred based upon
fighting performance without genotypic conservation and scrutinized breeding programs.
This breeding strategy opposed the concepts of sustainability which should incorporate
both conservation and utilization from indigenous genetic resources. These circumstances

will lead to the risk of losing the valuable genetic resources of Thai indigenous chickens.



Predation was the major cause of chicken death over the study area (63.5%), caused
especially by dogs in the villages, followed by disease (22.5%). Newcastle disease and fowl
cholera accounted for the most significant diseases in local chickens annually; which agreed
with Choprakarn and Wongpichet (2008). The highest chicken death rate was observed
during the season changes and 71% of the respondents reported occurrences of chicken
disease outbreaks. When endemic disease occurred, some owners moved their chickens to
the crop fields far from villages. This reduced the chicken mortality rate to some extent. In
order to prevent disease, the local indigenous chickens of 66% of respondents had a
vaccination of which 87.9% was done by the owner themselves (Table 4). Newcastle disease
(86.3%) and infectious bronchitis vaccines (80%) were popular in five provinces of the
study, followed by fowl pox (50.7%) and cholera vaccines (47.9%). Some owners could
identify the differences between Newcastle disease and fowl cholera, and also pointed to the
time of outbreaks.

As for sources of information about chicken husbandry and healthcare, it was found
that the raiser mostly obtained these from friends or relatives (65%), followed by local
government officers (46.5%), radio or television (49.5%), and magazine or newspapers
(49.0%). A few farmers got information by using the internet (9%). Agricultural
collaborations were found in some village (46.5%). Although, farmers could get extension
from local government officers, but the officers were not frequently available. Health care
support was not provided across all villages, especially in rural remote areas. Some owners
used human medical supplies for their chickens. These included antibiotics and
insecticides. Moreover, local herbs were very popular among owners to keep their chicken
healthy. These herbs were used quite satisfactorily for disease prevention and parasite
eradiation.

Thailand experienced four major epidemic outbreaks of highly pathogenic avian
influenza H5N1 (HPAI H5N1) between 2004 and 2006. Occasional cases were reported
until late 2008 (Chantong and Kaneene 2011; DLD 2015). It was also a disease of economic
importance that directly affects the poultry business of the country. It has been estimated
that more than 65 million birds were destroyed to halt the outbreaks, and the government
spent more than one billion Thai baht (THB) to compensate poultry owners. Most of the
outbreaks reported in Thailand concerned the existence of traditional backyard chickens
and free-range duck raising systems. However, nowadays, even though no information

about HPAI H5N1 outbreaks in Thailand has been reported, the sustaining disease



surveillance and prevention are still strongly recommended (Wiratsudakul et al. 2014; DLD
2015).

The price of indigenous chicken sold for meat were between 50 and 100 THB per
kilogram, depending on the season and special occasions. Chickens were sold live and the
size varied from 1-kilogram body weight up to old parent stock. The most popular age of
chicken sold for meat was between 5 and 8 months old (52.5%). Indigenous chicken owners
sold their birds mainly to local traders at farm houses (52.5%). Some farmers preferred to
sell chicken at local fresh markets in towns (26%) by themselves, as they could receive a
higher price. The survey revealed that farmers did not sell indigenous chicken eggs for
consumption.

Although the price of indigenous chicken was about 2-3 times higher than
commercial broilers (Jaturasitha et al. 2008), it was very low when compared the price of
fighting cocks. Cock fighting in Thailand is a flourishing industry, which includes the
manufacture and supply of feed, medicine and equipment for arena operations and chicken
handling (Safman 2010). The price of a fighting cock ranged from 400 to 10,000 THB per
bird with prices between 500 and 2,000 THB found mainly in this observation. The market
value of a fighting cock was established by the owner’s reputation, fighting statistics and
style in the pits. The desired age was between 9-12 months old (43.5%); the price tended
to go down for younger fighting cocks. Almost all fighting cock owners did not prefer to
sell their cocks at the arena (14%). Thus, their house was the most popular place for trading

(65.5%); another selling style was delivery to customers by transportation companies.

Conclusion

1) This present study was the first effort to describe local indigenous chicken production
systems in lower northern Thailand.

2) The occupations of Thai people in rural areas are related to agriculture or are
predominantly farmers. The most of them are still poor and have a lack of education.
Thus, local indigenous chickens are much more beneficial as food, extra income, and
related with cultural activities for famers.

3) Interms of disease control and healthcare of chickens, the support from government

and the knowledge of disease surveillance are still limited.



4) Moreover, the chicken crossbreeding with imported exotic breeds based upon owner
preferences, without scrutinized breeding programs are very widespread.

5) Thai indigenous chicken is one of few agricultural products that have never faced a
price problem.

6) Education about chicken genetics, local feed and farm management are necessary

and should be promoted.
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Chapter 1

Introduction

Thai indigenous chicken has played a vital role in the Thai folk’s livelihood for a
long time. Thai indigenous chicken can adapt well to climate, disease, low quality feed
and still reproduce regularly even with minimum management. Therefore, they can be
seen throughout the local areas of Thailand. In relation to biodiversity, they seem to be a
reservoir of genetic resources which could be a benefit for future use (Choprakarn and
Wongpichet 2008; FAO 2009b; Dorji et al. 2011). Indigenous chicken meat has a unique
taste with favorable toughness and less fat. Their market prices therefore two or three
times higher than the commercial broiler chicken (Jaturasitha et al. 2008; Mekchay et al.
2014). Moreover, there were no cultural or religious taboos relating to consumption like
pork or beef (Abdelgader et al. 2007).

In Thailand, indigenous chicken is not raised for consumption only but are also used
for specific breeding as widely known fighting cock for chicken fighting sport. This game
is very popular and enshrined in a long tradition more than a millennium ago (Baker and
Phongpaichit 2005). Thus, local indigenous chicken are significant to food security,
multiple social, economic and cultural of household in rural areas of Thailand
(Choprakarn and Wongpichet 2008; FAO 2009b). Indigenous chicken populations in local
areas are mainly selected and bred based on owner preferences without genotypic
characterization due to poor understanding and lack of information. These breeding
strategies oppose the concepts of sustainable development, and will lead to the threatening
risk of losing genetic diversity (Danda et al. 2010; Charoensook et al 2013). The research
works of local indigenous chicken genetic resources and production systems in Thailand
are still limited. The most recent study of indigenous chicken genetics was done in the
research station without surveys and sampling from the real local chicken population
(Dorji et al. 2011; Mekchay et al. 2014). Furthermore, the survey in indigenous chicken
production systems was mostly performed regarding the avian influenza outbreaks with a
little information in relation to the local indigenous chicken husbandry, management,
trading and socioeconomic status of households (FAO 2009b; Wiratsudakul et al. 2014).

The first step to be undertaken for the objective of identifying threats and

opportunities for sustainable holistic development of local indigenous chicken is the



characterization of production systems (Mtileni et al. 2009; Danda et al. 2010). It should
be done under on-farm conditions rather than on-station experimental studies (Abdelgader
et al. 2007). Therefore, this study aims to characterize local chicken production systems in
lower northern Thailand by assessing the husbandry, management and trading systems, as
well as to assess the genetic diversity of Thai indigenous chicken. This investigation will

benefit the conservation and utilization of local indigenous chicken resources in Thailand.



Chapter 2
Methodology

2.1 Scope of the study

The study was conducted between 2012 and 2013 in five provinces of lower
northern Thailand. The sampling areas were the provinces of Phitsanulok (16°49'N
100°15'E), Phichit (16°26'38"N 100°20'52"E), Sukhothai (17°0'1"N 99°49'35"E),
Kamphang Phet (16°33'29”"N 99°30'40"E) and Uttaradit (17°37'47"N 100°5'48"E). In
each province, two districts (am-phoe) with four subdistricts (tam-bon) within each
district were chosen for surveys. We used a random sampling method to select households
for interviews by picking from a list. Forty respondents in each province were

interviewed. A total of 200 households in 48 villages were included.

2.2 Data collection

Data was collected through direct interviews and observations with individual local
indigenous chicken raisers. Qualitative data were obtained through group discussions with
chicken raisers and observation, while quantitative data was obtained by interview. The
interviews were conducted using a checklist and structured questionnaire, which was
managed at the chicken raiser’s house with the assistance of local administrative staff and
local officers from the Department of Livestock Development (DLD), Ministry of
Agriculture and Cooperatives, Thailand. Information was collected on the socio-economic
status of respondents, chicken husbandry management, chicken types, flock structure,
farming support services and local chicken marketing system. Visual assessment of the
local chicken phenotype was undertaken for morphological description. Chicken blood
samples from roosters and hens were taken for the next genetic diversity study (data was

not shown in this study).

2.3 Data analysis
Both the qualitative and quantitative variables collected in this study were analyzed
using frequency analysis and descriptive statistics (SPSS 1999). Significant differences

between means were further determined using the Duncan’s Multiple Range Test; the



level of significance was set at 5%. The effect of the province on the different variables
was estimated using the model below:

Yijk = 1 + Pi + Gj + eijk
where Yijj is the dependent variable, p is the overall mean, P; is the effect of provinces (i =
Phitsanulok, Phichit, Sukhothai, Kamphang Phet and Uttaradit), G; is the gender of the
household head effect, and eijk is the random residual effect.

We considered the flocks in each village in the five provinces as different breeding
populations. Due to small populations and without suitable breeding programs, there may
have been the possibility of inbreeding. Thus, we calculated the inbreeding rate and
effective population size per breeding population by using Wright’s equation (Falconer
and Mackay 1996) as:

Ne = (4 X Nm % Nf) / (Nm + N),
the rate of change in inbreeding per generation was calculated as:
AF=1/7(2Ne)
where Ne is the effective population size, Nm and Nr are the number of breeding cocks and

hens scavenging together and mating freely, and AF is the inbreeding rate, respectively.



Chapter 3

Results and Discussions

3.1 Characteristic and socio-economic status of respondents

The background and socio-economic status of respondents from this study are
shown in Table 1. The survey indicated that indigenous chicken are widely raised in lower
northern Thailand. Majority of respondents were men (87%), within the age range of 18 -
75, with mean age of 49 years. Primary school was the main level of education (65%).
The proportion of respondents that had a raising experience of more than 20 years was
36.5%. The mean family size of respondents was 4 and the main source of livelihood was
rice farming (46%), especially in PL province (70%). Motorcycles were the most popular
method of household transport and tractors were occasionally used for rice and crop
farming (Table 1). These findings indicate that Thai people in rural areas are
predominantly farmers or their occupations are related one way or another to agriculture.
Furthermore, in term of socio-economics, indigenous chickens are much more beneficial
as they are food for farmer, an investment at home, and can be used for cultural and
religious activities. The present result conformed to the previous study of Choprakarn and
Wongpichet (2008) and FAO (2009b).

3.2 Chicken husbandry systems and management

The husbandry systems and management of local chickens in lower northern
Thailand are presented in Table 3.2. The husbandry systems found from this study could
be classified into three categories based on the level of management as free-range systems
(18%), intensive systems (6.5%) and semi-intensive systems (75.5 %). If chickens were
left to scavenge for feed resources with no supplementation, we classified it as a free-
range system. In the case that chickens were permanently confined and supplied with
balanced feed and healthcare, we classified this as an intensive system. Most local
indigenous chicken husbandry systems in lower northern Thailand were semi-intensive

systems, a combination of both systems mentioned above.



Table 3.1 Characteristic and socio-economic statuses of respondents from five provinces

in lower northern Thailand

Parameters Provinces? Mean
PL PC ST KP uT
Gender of respondents (%)
Male 775 95.0 87.5 97.5 775 87.0
Female 22.5 5.0 12.5 2.5 225 13.0
Age (years)* 52.09+0.6% 42.88+0.5° 49.83+0.4%  47.08+0.6° 49.86+0.4® 49.41+0.5
Education level (%)
Iliterate - 2.5 - 2.5 2.5 1.5
Primary school 725 67.5 67.5 67.5 50.0 65.0
Middle school 15.0 7.5 15.0 12.5 5.0 11.0
High school 5.0 10.0 10.0 7.5 20.0 10.5
Vocational certificate 5.0 10.0 2.5 2.5 15.0 7.0
Bachelor degree/higher 25 25 5 75 75 5.0
Main occupation (%)
Rice farming 70.0 50.0 30.0 475 325 46.0
Crop farming - - 75 35.0 25.0 135
Horticulture 2.5 7.5 10.0 - 10.0 6.0
Livestock production 25 7.5 - - 10.0 4.0
Formal employment - 5.0 175 75 10.0 8.0
Informal employment 20.0 22.5 30.0 5.0 5.0 16.5
Tradesman - 7.5 5.0 5.0 7.5 5.0
Chicken raising experiences (%)
Less than 5 years 25.0 25.0 35.0 22.5 40.0 29.5
5to 9 years 5.0 5.0 15.0 5.0 5.0 7.0
10 to 19 years 42.5 20.0 20.0 275 25.0 27.0
More than 20 years 27.5 50.0 30.0 45.0 30.0 36.5
Household vehicles (%)
Bicycle 62.5 62.5 75.0 70.0 475 63.5
Motorcycle 90.0 97.5 92,5 97.5 100.0 95.5
Pickup truck 50.0 325 47.5 40.0 50.0 44.0
Tractor 52.5 10.0 40.0 65.0 27.5 39.0
Family size (no.)* 4.20+0.3*  3.90+0.1° 4.05+0.2° 4.10+0.4° 3.83+0.2°  4.02+0.2

1 PL = Phitsanulok, PC = Phichit, ST = Sukhothai, KP = Kamphaeng Phet, UT = Uttaradit

* Mean followed by different letters in the same row are statistically different (P<0.05)



For this system, chickens were partially confined and supplemented with balanced
ration feeds and healthcare, they were mainly housed at night and were allowed to
scavenge within homesteads or run around for natural feed in the day time. The most
common natural feed of local chickens were earthworms, worms, termites, insects and
plant leaves. The husbandry system classification was similar to the previous studies in
Thailand (FAO 2009b), Lao (Alders et al. 2004), Cambodia (FAO 2009a), Myanmar
(Henning et al. 2006), Vietnam (Cuc 2010), Philippines (Cabarles Jr. 2013) and other
developing countries in Asia (Bett et al. 2014). However, the percentage and ratio of each
category were different.

Virtually all the local chicken raisers provided supplementary feeding for their
chickens. However, the type and amount of feed depended on the crops grown as well as
the geosocial makeup of each area. The majority of farmers who practiced supplementary
feeding used paddy rice, corn grain, commercial feed (chicken and pig feed), and others,
such as broken rice, rice bran, coconut and noodles, depending on availability (Table 2).
According to the observation, the amount of feed given was generally not enough for the
chicken’s requirements, especially during the crop growing and harvesting seasons, as
farmers went to the fields in the early mornings and returned in the late evenings.
Therefore, this result suggests that it might be better to feed chickens only once, if the
natural feed is plenty. This strategy would force the chicken to scavenge extensively and
save some input (Choprakarn and Wongpichet 2008). In the case of fighting cocks,
production was much more intensive. The owners usually took some specific daily care,
including a special diet, training, and sun bedding. Routine activities also included a
complex range of exercises that aimed to develop muscle and improve endurance. Most
of the fighting cock owners have deep knowledge and make extensive use of empirical
medicine and herbs.

Indigenous chickens were the predominant population and presented in the main
poultry population sector of Thailand. As a part of agricultural lifestyle, they are raised in
villages for many purposes (Chantong and Kaneene 2011; Wiratsudakul et al. 2014). The
reasons for indigenous chicken raising in this study were cash income (88%), household
consumption (77%), hobbies (60%), whilst very few were sacrificial (3%). The main
purposes of local indigenous chicken found in this survey were for fighting (78%),
followed by backyard scavenging (17%); with the beauty contest for indigenous chickens
being the least (3.5%) and only found in some provinces (Table 3.2).



Table 3.2 Local indigenous chicken husbandry systems and management

Parameters Provinces! Mean
PL PC ST KP uT

Husbandry systems (%)

Free-range system 17.5 75 25 325 300 18.0
Semi-intensive system 675 900 875 675 650 75.5
Intensive system 15.0 25 10.0 - 50 6.5
Feed and feeding (%)?
Free scavenging 80.0 75.0 90.0 80.0 925 83.5
Household residual 825 575 850 850 925 80.5
Commercial feed 425 525 625 475 525 51.5
Paddy rice 875 975 975 950 90.0 93.5
Corn grain 350 350 800 475 475 49.0
Others 150 150 30.0 25.0 200 22.0
Reason of raising (%)?
Consumption 650 650 875 80.0 875 77.0
Cash income 925 950 90.0 975 65.0 88.0
Hobbies 675 625 550 60.0 55.0 60.0
Traditional ceremonies 10.0 - - - 50 3.0

Main purpose of chicken (%)

Fighting 725 900 875 925 655 78.0
Beauty contest 15.0 2.5 - - 715 5.0
Food 12.5 75 125 75 250 17.0

1 PL = Phitsanulok, PC = Phichit, ST = Sukhothai, KP = Kamphaeng Phet, UT = Uttaradit

2 Respondent can choose more than one choice

3.3 Household flock characteristics and mating systems

The mean chicken flock size per household, breeding stock, effective population
size and inbreeding rates in the five provinces of lower northern Thailand are shown in
Table 3.3. The trend of flock composition generally followed the same pattern in all the
provinces. The average flock size was about 38.2 birds with range between 32 and 44
birds per household (P < 0.05). Forty-nine percent of households kept 1-2 roosters and
86.5% kept 1-10 hens per household. According to the survey, almost respondents had



their own breeding stock whilst a few raisers depended on the other farms. The average
breeding rooster-to-hen ratio was 1:3 per household. The mean average flock size and the
sex ratio depended on the main purpose of the chickens. This result was comparable to
FAO (2009b) and other Southeast Asian countries (Alders et al. 2004; Henning et al.
2006; FAO 2009a; Cuc 2010). The breeding stock losses depended on mortality and
predation. Chicken were mainly culled for home consumptions, as extra incomes and
when they get a low performance. There were few records of household flock information
for breeding purposes. Breeding stocks used were about 2-3 years old depending on their
performance. The criteria for selection were, for males, high body weight, long leg,
beauty and fighting ability (fighting cocks). The selection recommendations for females
were good maternal ability, good behavior during incubation, and taking good care of her
chicks.

The effective population size is a parameter used to estimate the rates of inbreeding
and genetic drift; these parameters depend on the number of breeding individuals in an
ideal population (Abdelqader et al. 2007). Based on Wright’s equation (Falconer and
Mackay 1996), it is found that the effective population size (Ne¢) ranged from 7.56 to
11.40, with a mean of 9.17. The inbreeding rate per generation (AF) ranged between
4.38% and 6.54%, with a mean of 5.45% in five provinces (Table 3). Many studies have
been done about the production systems characterization of local indigenous chickens and
fighting cocks in Southeast Asian countries (Alders et al. 2004; Henning et al. 2006; FAO
2009a; FAO 2009b; Cuc 2010), however, no information has been reported about the
parameters of Ne and AF. Our present study therefore reports these calculated parameters
for the first time. The effective population size estimated in this study was 50% less than
the actual population size and the estimated inbreeding rate was higher than the
acceptable level of 1-2% per generation (Henson 1992). These results suggest that the
breeding population was small and had a risk of inbreeding. Inbreeding causes a loss of
genetic diversity which is often associated with a reduction of reproductive fitness and
may lead to extinction (Frankham et al. 2002). The suggestion is that chicken owners
should be informed to exchange or share their matured offspring among relatives, friends
or others located farther than the scavenging distance to reduce inbreeding (Okeno et al.
2013).
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Table 3.3 Characteristic of breeding stocks, effective population sizes and inbreeding

rates at household levels of local indigenous chickens

Parameters Provinces! Mean
PL PC ST KP uT
Number of rooster (%)
0 2.5 5.0 - 2.5 - 2.0
1-2 32.5 57.5 55.0 55.0 45.0 49.0
3-4 15.0 17.5 22.5 30.0 37.5 24.5
5-7 7.5 17.5 15.0 12.5 12.5 13.0
8-10 37.5 2.5 2.5 - - 8.5
>10 5.0 - 5.0 - 5.0 3.0
Average rooster (no.)* 2.78+0.3% 2.75+0.28  3.43+0.3" 2.75+0.2% 3.63+0.1° 3.07+0.1
Number of hen (%)
0 - - 5.0 2.5 - 15
1-5 55.0 52.5 475 37.5 22.5 43.0
6-10 30.0 40.0 40.0 57.5 50.0 43.5
11-20 15.0 7.5 2.5 2.5 17.5 9.0
>20 - - 5.0 - 10.0 3.0
Average hen (no.)*  6.50+0.4%° 6.05+0.5° 13.20+0.7° 6.28+0.4* 13.28+0.6° 9.06x0.1
Flock size (%)
1-20 325 20.0 20.0 22.5 22.5 23.5
21-50 35.0 45.0 40.0 25.0 425 375
51-100 25.0 27.5 32.5 425 17.5 29.0
>100 7.5 7.5 7.5 10.0 17.5 10.0
Average size (no.)*  39.95+1.6° 38.45+1.5° 44.23+1.4° 32.10+1.6° 40.40+1.2° 39.03+0.5
Ne? 7.79 7.56 10.89 7.65 11.40 9.17
F 3 (%) 6.42 6.11 4.59 6.54 4.38 5.45

1 PL = Phitsanulok, PC = Phichit, ST = Sukhothai, KP = Kamphaeng Phet, UT = Uttaradit

2 N = effective population size per breeding population at household level

3 F = inbreeding rate per generation at household level

4 Respondent can choose more than one choice

* Mean followed by different letters in the same row are statistically different (P<0.05)
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Furthermore, especially in fighting cocks, our study found that the most local
chickens were crossbred with many imported exotic breeds. They were bred based upon
fighting performance without genotypic conservation and scrutinized breeding programs.
This breeding strategy opposed the concepts of sustainability which should incorporate
both conservation and utilization from indigenous genetic resources (Charoensook 2011,
FAO 2014). These circumstances will lead to the risk of losing the valuable genetic

resources of Thai indigenous chickens.

3.4 Chicken healthcare and the provision of extension services

The results of chicken disease control and the provision of extension services are
shown in Table 3.4. Predation was the major cause of chicken death over the study area
(63.5%), caused especially by dogs in the villages, followed by disease (22.5%).
Newcastle disease and fowl cholera accounted for the most significant diseases in local
chickens annually; which agreed with Choprakarn and Wongpichet (2008). The highest
chicken death rate was observed during the season changes and 71% of the respondents
reported occurrences of chicken disease outbreaks. When endemic disease occurred, some
owners moved their chickens to the crop fields far from villages. This reduced the chicken
mortality rate to some extent. In order to prevent disease, the local indigenous chickens of
66% of respondents had a vaccination of which 87.9% was done by the owner themselves
(Table 4). Newcastle disease (86.3%) and infectious bronchitis vaccines (80%) were
popular in five provinces of the study, followed by fowl pox (50.7%) and cholera vaccines
(47.9%). Some owners could identify the differences between Newcastle disease and fowl
cholera, and also pointed to the time of outbreaks.

As for sources of information about chicken husbandry and healthcare, it was
found that the raiser mostly obtained these from friends or relatives (65%), followed by
local government officers (46.5%), radio or television (49.5%), and magazine or
newspapers (49.0%). A few farmers got information by using the internet (9%).
Agricultural collaborations were found in some village (46.5%). Although, farmers could
get extension from local government officers, but the officers were not frequently
available. Health care support was not provided across all villages, especially in rural
remote areas. Some owners used human medical supplies for their chickens. These

included antibiotics and insecticides. Moreover, local herbs were very popular among
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owners to keep their chicken healthy. These herbs were used quite satisfactorily for

disease prevention and parasite eradiation.

Table 3.4 Chicken disease control and the provision of extension services

Parameters Provinces! Mean
PL PC ST KP uT

Disease outbreak (%)

Yes 675 850 70.0 725 60.0 71.0

No 325 150 30.0 275 400 29.0
Chicken vaccination (%)

Yes 625 650 650 675 70.0 66.0

No 375 350 350 325 300 34.0
Vaccinator (%)

Owner 720 96.2 928 889 893 87.9

Officer 280 38 72 111 107 12.1
Type of vaccines (%)?

Newcastle disease 840 620 96.2 926 929 86.3

Infectious bronchitis 68.0 770 846 833 87.0 80.0

Fowl pox 36.0 57.7 577 542 478 50.7

Fowl cholera 440 46.2 385 542 56.5 47.9

Infectious coryza 40 115 154 292 3438 19.0

Combined vaccines 200 231 154 16.7 522 25.5
Agricultural collaboration (%)

Yes 60.0 375 575 425 35.0 46.5

No 400 625 425 575 650 53.5
Source of information (%)?

Local officer 60.0 375 675 675 475 51.0

Radio/TV 40.0 40.0 425 50.0 750 49.5

Magazine/Newspaper 350 450 525 425 70.0 49.0

Friend/Relative 65.0 575 450 775 80.0 65.0

Internet 2.5 25 125 125 150 9.0

1 PL = Phitsanulok, PC = Phichit, ST = Sukhothai, KP = Kamphaeng Phet, UT = Uttaradit

2 Respondent can choose more than one choice
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Thailand experienced four major epidemic outbreaks of highly pathogenic avian
influenza H5N1 (HPAI H5N1) between 2004 and 2006. Occasional cases were reported
until late 2008 (Chantong and Kaneene 2011; DLD 2015). It was also a disease of
economic importance that directly affects the poultry business of the country. It has been
estimated that more than 65 million birds were destroyed to halt the outbreaks, and the
government spent more than one billion Thai baht (THB) to compensate poultry owners.
Most of the outbreaks reported in Thailand concerned the existence of traditional
backyard chickens and free-range duck raising systems (FAO 2009b). However,
nowadays, even though no information about HPAI H5N1 outbreaks in Thailand has been
reported, the sustaining disease surveillance and prevention are still strongly
recommended (DLD 2015).

3.5 Marketing systems of indigenous chickens and fighting cocks

The price of indigenous chicken sold for meat were between 50 and 100 THB per
kilogram, depending on the season and special occasions. Chickens were sold live and the
size varied from 1 kilogram body weight up to old parent stock. The most popular age of
chicken sold for meat was between 5 and 8 months old (52.5%). Indigenous chicken
owners sold their birds mainly to local traders at farm houses (52.5%). Some farmers
preferred to sell chicken at local fresh markets in towns (26%) by themselves, as they
could receive a higher price. The survey revealed that farmers did not sell indigenous
chicken eggs for consumption; this was in agreement with FAO (2009b).

Although the price of indigenous chicken was about 2-3 times higher than
commercial broilers (Jaturasitha et al. 2008), it was very low when compared the price of
fighting cocks. Cock fighting in Thailand is a flourishing industry, which includes the
manufacture and supply of feed, medicine and equipment for arena operations and
chicken handling. The price of a fighting cock ranged from 400 to 10,000 THB per bird
with prices between 500 and 2,000 THB found mainly in this observation. The market
value of a fighting cock was established by the owner’s reputation, fighting statistics and
style in the pits. The desired age was between 9-12 months old (43.5%); the price tended
to go down for younger fighting cocks. Almost all fighting cock owners did not prefer to
sell their cocks at the arena (14%). Thus, their house was the most popular place for
trading (65.5%); another selling style was delivery to customers by transportation
companies (Table 3.5)
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Table 3.5 Local indigenous chickens and fighting cocks trading systems in lower northern

Thailand (Respondent can choose more than one choice)

Parameters Provinces! Mean
PL PC ST KP uT

Trading for consumptions
Age of chickens (%)

3to 4 month 275 10.0 50 150 250 16.5

5 to 8 month 575 675 675 425 275 52.5

9 to 12 month 5.0 2.5 5.0 2.5 2.5 35

Price per kilograms (%)

50-70 THB 65.0 40.0 20.0 7.5 7.5 28.0

71-90 THB 175 400 450 350 225 32.0
> 90 THB 2.5 - 75 175 250 10.5

Trading places (%)

Owner’s house 750 500 625 525 225 52.5

Fresh market in town 250 300 225 150 375 26.0

Trading for cockfighting
Age of chickens (%)

3to 4 month 2.5 - - 5.0 2.5 2.0
5 to 8 month 175 200 175 250 15.0 19.0
9 to 12 month 300 625 550 525 175 43.5
> 12 month 15.0 2.5 2.5 5.0 2.5 55
Price per a chicken (%)
<500 THB 275 125 175 225 5.0 17.0
500-1,000 THB 300 475 425 350 175 34.5
1,001-2,000 THB 400 500 425 350 20.0 375
2,001-3,000 THB 100 125 175 375 100 17.5
3,001-4,000 THB 100 125 125 175 7.5 12.0
4,001-5000 THB 15.0 7.5 25 100 100 10.0
> 5,000 THB 100 225 225 400 200 23.0
Trading places (%)
Owner’s house 600 775 700 850 350 65.5
Cockfighting arenas 15.0 75 175 150 150 14.0
Others 25 5.0 5.0 25 5.0 4.0

L PL = Phitsanulok, PC = Phichit, ST = Sukhothai, KP = Kamphaeng Phet, UT = Uttaradit
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Conclusions

Understanding of the household socio-economics as well as the husbandry systems and
management of local indigenous chickens are necessary for the development of sustainable
production and utilization. This present study was the first effort to describe local indigenous
chicken production systems in lower northern Thailand. The occupations of Thai people in
rural areas are related to agriculture or are predominantly farmers. The most of them are still
poor and have a lack of education. Thus, local indigenous chickens are much more beneficial
as food, extra income, and related with cultural activities for famers. In terms of disease
control and healthcare of chickens, the support from government and the knowledge of
disease surveillance are still limited. Moreover, the chicken crossbreeding with imported
exotic breeds based upon owner preferences, without scrutinized breeding programs are very
widespread. Thai indigenous chicken is one of few agricultural products that have never faced
a price problem. Historically, they have had a high demand whilst the supply has always
remained low. Despite this, most smallholders have not increased their production, due to a
lack of information. Therefore, education about chicken genetics, local feed and farm
management are necessary and should be promoted. The results from this study will be
helpful to government institutions and development agencies for devising policies and

planning sustainable development projects in the future.



16

References

Abdelgader A., Wollny, C.B.A. and Gauly, M., 2007. Characterization of local chicken
production systems and their potential under different levels of management
practice in Jordan, Tropical animal health and production, 39, 155-164

Alders, R., 2004. Vilage poultry in northern Lao PRD. Participatory livestock
development project, working paper no. 5, (University of Sydney, Australia)

Baker, J.C. and Phongpaichit, P., 2005. A history of Thailand, (Cambridge University
Press, USA, ISBN 0-521-01647-6)

Bett, R.C, Bhuiyan, A.K.F.H., Khan, M.S., Silva, G.L.L.P, Thuy, L.T., Sarker, S.C.,
Abeykoon, M.N.D., Nguyen, T.T.H., Sadef, S., Kariuki, E., Baltenweck, 1., Poole,
J., Mwai, O. and Ibrahim, M.N.M., 2014, Indigenous chicken production in the
South and South East Asia, Livestock Research for Rural Development, 26, 229

Cabarles Jr., J.C., 2013. Production potentials of native chicken (Gallus gallus domesticus
L.) of Western Visayas, Philippines, Tropical animal health and production, 45,
405-410

Chantong, W. and Kaneene, J.B., 2011. Poultry raising system and highly pathogenic
avian influenza outbreaks in Thailand: the situation, associations and impact, The
Southeast Asian Journal of Tropical Medicine and Public Health, 42, 596-608

Charoensook, R., 2011. Genetic conservation and utilization of livestock in northern
Thailand, (Cuvillier Verlag Gottingen, Germany; ISBN 978-3-869-55800-4)

Charoensook, R., Knorr, C., Brenig, B. and Gatphayak, K., 2013. Thai pigs and cattle
production, genetic diversity of livestock and strategies for preserving animal
genetic resources, Maejo International Journal of Science and Technology, 7(1):
113-132

Choprakarn, K. And Wongpichet, K., 2008. Village chicken production systems in
Thailand, In: Poultry in the 21 Century: avian influenza and beyond, Proceeding of
the International Poultry Conference, Bangkok, Thailand, editted by O. Thiem and
D. Pilling, (Food and Agriculture Organization of the United Nations, Animal
Production and Health Proceedings, FAO, Rome)

Cuc, N.T.K,, 2010. Vietnamese local chicken breeds: genetic diversity and prioritizing
breeds for conservation, (Cuvillier Verlag Gottingen, Germany; ISBN 978-3-869-
55343-6)



17

Dana, N., van der Waaij, L.H., Dessie, T. and van Arendonk, J.A.M., 2010. Production
objectives and trait preferences of village poultry producers of Ethiopia :
implications for designing breeding schemes utilizing indigenous chicken genetic
resources, Tropical animal health and production, 42, 1519-1529

DLD, 2015. Department of Livestock Development, Ministry of Agriculture and
Cooperatives, Bangkok, http://www.dld.go.th/th, Assessed 17 August 2015

Dorji, N., Daungjinda, M. and Phasuk, Y., 2011. Genetic characterization of Thai
indigenous chickens compared with commercial lines, Tropical animal health and
production, 43, 779-785

Falconer, D.S. and Mackay, T.F.C.F.,, 1996. Introduction to quantitative genetics,
(Longman Group, Essex, UK; ISBN 0-582-24302-6)

FAO, 2009a. Characterization of indigenous chicken production systems in Cambodia,
AHBL-Prompting strategies for prevention and control of HPAI, prepared by M.T.
Dinesh, E. Geerlings, J. Solker, S. Thea and M. Wurzinger, (Food and Agriculture
Organization of the United Nations, Rome)

FAO, 2009b. Impacts of avian influenza outbreaks on indigenous chicken genetic
resources in Thailand, GCP/RAS/228/GER working paper no. 13, prepared by
Duangjinda, M., Choprakarn, K., Suwanlee, S., Amnueysit P. and Thieme, O.,
(Food and Agriculture Organization of the United Nations, Rome)

FAO, 2014. Status and trends of animal genetic resources, Commision on genetic
resources for food and agriculture, (Food and Agriculture Organization of the
United Nations, Rome)

Frankham, R., Ballou, J.D. and Briscoe D.A., 2002. Intoduction to Conservation Genetics,
(Cambridge University Press, Cambridge, UK, ISBN 0-521-63985-9)

Gondwe, T.N. and Wollny, C.B.A., 2007. Local chicken production system in Malawi :
Household flock structure, dynamics, management and health, Tropical animal
health and production, 39, 103-113

Henning, J., Khin A., Hla, T. and Meers, J., 2006. Husbandry and trade of indigenous
chickens in Myanmar-Results of a participatory rural appraisal in the Yangon and
the Mandalay divisions, Tropical animal health and production, 38, 611-618

Henson, E.L., 1992. In situ conservation of livestock and poultry, (Food and Agriculture
Organization of the United Nations, Animal Production and Health Paper No. 99,

Rome)



18

Jaturasitha, S., Srikanchai, T., Kreuzer, M. And Wike, M., 2008. Differences in carcass
and meat characteristics between chicken indigenous to northern Thailand (black-
boned and Thai native) and imported extensive breeds (bresse and rhode island red),
Poultry Science, 87, 160-169

Mekchay, S., Supakankul, P., Assawamakin, A., Wilantho, A., Chareanchim, W. and
Tongsima, S., 2014. Population structure of four Thai indigenous chicken breeds,
BMC Genetics, 15, 40

Mtileni, B.J., Muchadeyi, F.C., Maiwashe, A., Chimonyo, M., Mapiye, C. and Dzama, K.
2013. Influence of socioeconomic factors on production constraints faced by
indigenous chicken producers in South Africa, Tropical animal health and
production, 45, 67-74

Okeno, T.O., Magothe, T.M., Kahi, A.K. and Peter, K.J., 2013. Breeding objectives for
indigenous chicken: Model development and application to different production
systems, Tropical animal health and production, 45, 193-203

Riethmuller, P. and Chalermpao, N., 2002. The livestock industries of Thailand, (FAO
regional office for Asia and the Pacific, Bangkok)

Safman, R.M., 2010. Avian influenza control in Thailand: balancing the interest of
different poultry producer, In: Scoones, 1. (Ed.), Avian Influenza: Science, Policy
and Politics, (Earthscan, London, UK)

SPSS, 1999. Statistical package for social sciences, (SPSS Inc, Chicago,IL)

Wiratsudakul, A., Paul, M.C., Bicout, D.J., Tiensin, T., Triampo, W., Chalvet-Monfray,
K., 2014. Modeling the dynamics of backyard chicken flows in traditional trade
networks in Thailand: implications for surveillance and control of avian influenza,
Tropical Animal Health and Production, 46, 845-853



1)

2)

3)

20

Outputs

Submitted a research paper in English at KHON KAEN AGRICULTURE
JOURNAL.

Book publication (Head of Editor and Author) in English-Japanese language, title
“Indigenous Chickens and Thais Way of Life in Phitsanulok Province — EH

XA—Y7BDAA ANDEFE/ER” |, published in hard copy by

Naresuan University and e-Book in ResearchGate Website

(https://www.researchgate.net/profile/Rangsun Charoensook

To make the sustainable research study, it is necessary to have a collaboration with
local organizations that have many experts to achieve the goal of development. In
2014, the group of researchers from three major educational institutes, led by
Naresuan University accompanying with Pibulsongkram Rajabhat University and
Rajamangala University of Technology Lanna, Phitsanulok, founded Phitsanulok
Indigenous Chicken Research Network (PICRN). The purposes of the
establishment are to study on the biodiversity and production system of indigenous
chickens in Phitsanulok; and to integrate various expertise of each organization to
do Academic Service Projects that educate the local people.


https://www.researchgate.net/profile/Rangsun_Charoensook
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Methodology

® Survey Research ® Purposive Sampling (TIC farmers)
® Questionnaire ® 800 from 49,609 households
Interview (Yamane, 1967)

® In-depth

L R T

® 201 in Nakhon Thai (NT)
® 199 in Bang Krathum (BK)
® 217 in Muang (PK)

® 178 in Chattrakarn (CT)

® Statistical analysis

® Mean, Percentage etc.
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FOREWORD

Indigenous chickens have been close to Thai culture, way of life and tradition since antiquity.
The relationship between indigenous chickens and Thais has a very long history as appearing in
the historical legend of chickens and Thai kings such as King Naresuan the Great who loved the
White-Tail Yellow Chicken or King Taksin the Great who favored the Pali Green Chicken.

Regarding their relationship with Thai farmers, indigenous chickens involve people’s life from
consumption to household economy. When the number of raised chickens is more thanenough,
farmers sell them to get income in accordance with sufficient economy. Due to their beauty and
passion for fighting, the roosters are raised for many reasons, including fighting in game farms as
a sport. This makes indigenous chickens found in all regions of Thailand, generating local wisdom
cultivated and inherited from generations to generations as the nation’s intangible cultural
heritage that has been standing alongside Thai culture for ages.

Phitsanulok is one of provinces that have been enthusiastic in the beauty contest for indigenous
chickens since 1990. The purpose of the event is to select the White-Tale Yellow Chicken with
Five Protecting Gods according to the legend of Thai fighting cocks and the history of King Naresuan’s
fighting rooster. The contest has been organised annually from the past to present.

As a source of numerous research studies and a location surrounded by legendary White-Tail
Yellow Chickens, Naresuan University has conducted research on different kinds of indigenous
chickens in order to conserve and develop their breeds onwards.

Honorary Professor Dr. Kanchana Ngourungsi
President of Naresuan University
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Indigenous chickens and humans have had a long bond of relationship.
These chickens were originated from junglefowls in Asia, especially
Southeast Asia. Humans have taken and raised them as a domestic
animal, but both have lived dependently. The chickens depend on
human’s raising and protection, while their meat and eggs are humans’
food. The chicken’s evolution therefore reflects human living style
and natural environment. Raising indigenous chickens has been the
folk wisdom through living together between humans and indigenous
chickens. Accordingly, the chickens are regarded as cultural heritage
that is diversified and worth studying.

In Thailand, indigenous chickens have existed with Thai culture in
every region. According to historical records, Thai indigenous chickens
were used as Kings’ fighting roosters. For example, King Naresuan
favored ‘Kai Lueng Hang Khao’ (White Tail-Yellow Chicken) whereas
King Taksin preferred ‘Kai Keaw Paree’ (Dark Green Chicken). After
the end of World War Il, chicken raising methods were developed by
importing exotic chickens to raise for their meat and eggs. There has
been crossbred for pleasure, consuming benefits and extra income as
well as people also raised them for cockfighting and breed competition.
Thus, indigenous chickens’ breeds have been diversified, based on
the original breed and raising style in each region. For instance,
people used chickens as part of religious ceremony, e.g. Karen tribe
people or Pga K’nyau use indigenous chickens in the spiritual rite
“Gi Jue” and cook them for consuming, Shan tribe people use them
only in a spiritual rite.

Regarding the relation with farmers, it is believed that indigenous
chickens have an important and long relationship with family economy.
People generally raise them for food in the family or sell them when
there are many of them in order to follow the philosophy of sufficient
economy. Due to their fine features and fighting behaviors, indigenous
chickens have been raised with a variety of purposes. Fighting sport
is found as the main purpose in every region. As stated in the history,
it is the lifestyle of ancient people that after farming, local Thai farmers
came back to eat fish and fight roosters.

Indigenous chicken competition is a kind of chicken breed
conservation methods to select the most relevant one to the breed
standard-perfection. The breed standard-perfection is based on
economic traits, academic characters and ancient folk-wisdom
such as White Tail-Yellow Chicken, Pradu Hang Dam Chicken, Black
Tail-Green Chicken, Red Chicken, Chee Chicken, Daeng Chicken, Lai
Chicken, etc. Persons who have their chickens joining the competition
learn strong and weak points of their chickens’ breed and improve
them as judges suggested. They could also develop the breed
following the manual of breeding. This development not only preserves
good genetic of Thai indigenous chickens that have biodiversity, but
also follows the Thai folk-wisdom “beautiful chickens as the manual
says are great chickens.”

Indigenous Chicken and Thai Ways of Life in Phitsanulok Province :5



Cockfighting is an indigenous-chicken raising for sport in order to screen breeding. The fight has
been existed since Ayutthaya period as the royal sport. Fighting cocks were thus related to several
Siamese Kings; Kai Leung Hang Khoa with King Naresuan, Kai Keaw Paree with Praya Phichai and Kai
Pradu Samae Dam with Pra Srisanphet VIII. Indigenous chicken raising for sport requires those who
know about fighting tactics of each breeding in each region. Chicken owner would seek for a good
breeding to be the farm’s breeders. Sometimes, it needs to breed the close blood (inbreeding), known
as “line breed,” to maintain the good breeding. Those that are not in a good condition will be cooked
as food. The price of the winner depends on the number of winnings. To get the higher price from the
fight, raisers need to know how to screen the appropriate breed based on the Thai folk wisdom manual
by perceiving the appearance and behavior of indigenous chickens and keeping them as fighting
roosters. The desirable and undesirable appearances are based on traditional notions, beliefs and situations
that have been inherited until the present day. Well-known selling places of fighting roosters are Lam
Phun, Sukhothai, Phitsanulok, Chainat, Singburi, Supanburi, Trat, Chantaburi, Bangkok, Nakhon Ratchaseema
and Lower-Southern part of Thailand.

In short, reasons for raising
indigenous chickens in Thailand
can be categorized into four
groups: for consumption, for
spiritual rites, for competition
and for sport. Raising indigenous
chickens are popular in minor
farmers, and the number of
raising is high in every region.
It is found that Northeastern
part of Thailand has the highest
number of raising indigenous
chickens, followed by Northern,
Central, and Southern parts,
respectively. There are both
inbound and exporting indigenous
chicken markets in Thailand,
mainly for consumption and
mostly for fighting-rooster sport.



Since indigenous chickens
have been long existed in
Thais way of life, there is folk

wisdom passing from generations Folk wisdom of indigenous chicken breeds

to generations. There are five This wisdom is categorized into two types: general indigenous chickens raised in any
types of folk wisdom: indigenous regions and indigenous chickens raised for fighting (domestic fowl). General indigenous
chicken breeds, food, health chickens consist of Black Bhubhan chicken, Chee Fah chicken, Fah Luang Chicken, Mae
condition, raising methods and Hong Sorn chicken, Betong chicken, Shanghai chicken, naked-neck chicken, guinea fowl,
spiritual rites. The details are bantam, and cochin. Indigenous chickens raised for fighting (domestic fowl!) are mostly
discussed below. found, having the highest number of raising. The character of each breed is categorized by

the colors of feature. There are at least 11 breeds, however, there have been only 4 breeds
found most raised including White Tail-Yellow Rooster, Pradu Hang Dam Rooster, Nok Daeng
chicken, and Chee chicken.

Folk wisdom of chicken feed and feeding

There are three types of folk wisdom for chicken feed and feeding: (1) free-range feeding
(extensive), chickens are free fo eat in natural condition; (2) half-range half-caged feeding
(semi-intensive), chickens are kept in a cage at night and fed with supplementary feed
during the day: (3) caged feeding (intensive), chicken are fed according to a schedule.
Chickens’ feed is generally bought from local shops and easy to find such as bananas,
cucumbers, honey, small animals or insects (green frogs, shells, lizards, termites, etc.)

VY Xa—7 GBI HIERE & & A AOATEE

Indigenous Chicken and Thai Ways of Life in Phitsanulok Province :7



Folk wisdom of chicken health care

Generally, herbal application for indigenous chickens are categorized
into two groups: herbs for disease prevention and treatment; and
herbs for fighting-rooster raising. Herbs for fighting-rooster raising
consists of three sub-groups: (1) nutrient herbs for good health,
good digestion and blood pressure; (2) bruise treatment herbs or
cathartic to cure the bruised body (not the use of vermifuge); and
(3) bathing herbs to clean outside parasites for strong muscles and skin.

Folk wisdom of chicken management

There are several kinds of folk wisdom related to chicken raising
management, especially in fighting cock raising: (1) management
of chicken house and tools; (2) raising management. The latter one
includes plague prevention, hatching season, hatching nests, including
prevention for chicken mites in hatching nests. This also involves
a transfer of hens to hatching nests and a solution to hens leaving
nest. The raising management also looks at how to differentiate good
and bad hatched eggs, get reserved hens to hatch, speed hens to
hatch and notice young hens beginning to lay eggs. It also concerns
a selection of breeds, plus a way of breeding, a resolution to self-eggs
eating, a resolution to hen fighting, how to feed hens and
a selection of young hens.



Folk wisdom of beliefs and spiritual rites

This folk wisdom consists of two groups: (1) spiritual rites and predictions; (2) fighting
cock raising. Spiritual rites and predictions are found in several tribes in Northeastern and
Northern parts of Thailand. Fighting cock raising starts from transporting a cock to the
fighting field, feeding it during the fight and releasing it info the ring. The wisdom also
involves good fighter’s characters, a selection of good fighting young roosters and an
observation of good fighting roosters. This includes the knowledge of candle feces, how
to place fighting roosters, ways of giving water to the fighting cock during the match,
plus other things to do in the resting fime. The wisdom concerns how to find a good time
to take the cock out to fight and select the ring’s location. The process includes a lot of
spells: comparing spells, calling-spur spells, shin spells, fighting-tactic spells, wound-healing
spells, surviving spells, plus how to find auspicious time for fighting, dress for luck to the
ring and release the rooster into the match.

VY Xa—7 GBI HIERE & & A AOATEE
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Naresuan Fighting Cock:
The Nation’s Intangible Cultural Heritage

Naresuan Fighting Cock was registered as the Nation’s Intangible
Cultural Heritage in 2014. It has been recorded in Thai history that
Prince Naret’s fighting cock defeated Pra Maha Uparacha’s fighting
cock in B.E. 2124, 433 years ago. The Prince’s fighting rooster had
been taken from Ban Krang, Muang District, Phitsanulok. The province
later held the first Naresuan Fighting Rooster Competition on July 29,
1990, the 400th Anniversary of King Naresuan’s Enthronement.

In 1991, the first Naresuan Fighting Rooster Club was established at
Hua Ro Sub-district and other clubs were later established, including
Ta Pho Sub-district, Samo Khae Sub-district, Ban Krang Sub-district,
and Naresuan Fighting Rooster Preservation Center, Phitsanulok-
panyanukul School.

Ministry of Culture has verified Naresuan Fighting Roosters as the
Nation’s Intangible Cultural Heritage, announced on August 9, 2014.
Therefore, Department of Culture Promotion, Ministry of Culture, has
given the certification of verification to Naresuan Fighting Rooster
Preservation and Development Club, Hua Ro Sub-district. The current
chairperson of the club is Mr. Supakit Panthasen.

Thai history has been recorded that the fighting rooster of Prince
Naret (later became King Naresuan) defeated the fighting rooster of
Pra Maha Uparacha. An excerpt from ‘Prince Damrong Rajanubhab’s

The Bibliography of King Naresuan The Great’ addresses that “One day
Prince Naresuan played a fighting cock game with Pra Maha Uparacha,
and won the game. The Prince of Burma, mad of being lost, mocked
Prince Naresuan that the prisoner’s fighting rooster had won his.
Prince Naresuan replied that this fighting rooster could not only win
Pra Maha Uparachars, it could possibly conquer the kingdom.” However,
this is the only evidence found relating to King Naresuan’s rooster
fighting, and it was not even mentioned where and what year it
was taken. It only mentioned the word “prisoner’s rooster.” History
teachers have been teaching Thai student that Prince Naresuan,

nine years old, won the rooster fighting in Bago, when King Bayinnaung
of Burma had taken him as a stepson or a prisoner. Six years of
residing in Bago, Prince Naresuan moved back to Ayutthaya in 2113
B.E., at 15 years of age. There is no any study of periods of the
rooster fighting. Therefore, it is necessary to gather more historical
information and take that date as King Naresuan’s Fighting Cock Day.

This detail of a wall painting at Wat Suwan Daram
in Ayutthaya, Thailand depicts a famous incident
from the life of the Thai King Naresuan (1555-1605).
As a young man, Naresuan was taken captive by
the Burmese and grew up in the Burmese court,
where he practiced cockfighting with the young
Burmese Crown Prince. The painting depicts a
famous cockfighting match between the two,
which Naresuan's cock won. Naresuan is shown on
the right, and the Burmese Crown Prince on the left.
The painting was made between 1925 and 1934.
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Present Situation of Thai Indigenous Chicken,
Conservation and Utilization

Thai indigenous chicken has played a vital role In Thailand, indigenous chicken is not raised for consumption only but are also
in the Thai folk’s livelihood for a long time. Local used for specific breeding as widely known fighting cock for chicken fighting sport.
indigenous chicken can adapt well to climate, This game is very popular and belonged to a long tradition more than a millennium
disease, low quality feed and still reproduce ago and seem likely fo become one of the important factors in domestication process
regularly even with minimum management. Thus, local indigenous chicken is significant to food security, multiple social, economic
Therefore, they can be seen throughout the and cultural of household in rural areas of Thailand. Indigenous chicken populations
localareas of Thailand. In relation to biodiversity, in local areas are mainly selected and bred based on owner preferences without
they seem to be a reservoir of genetic resources genotypic characterization due to poor understanding and lack of information. These
which could be a benefit for future use. Indigenous breeding strategies oppose the concepts of sustainable development and will lead to
chicken meat has a unique taste with favorable the threatening risk of losing genetic diversity

toughness and less fat. Their market prices therefore
two or three times higher than the commercial
broiler chicken Moreover, there were no cultural
or religious taboos relating to consumption like
pork or beef
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Although the industrial chicken production is fast growing
and has been mainly produced by large agrobusiness companies
with high technology the research works about local indigenous
chicken genetic resources and production systems in Thailand
are still limited. The most recent study of indigenous chicken
genetics was done in the research station without surveys
and sampling from the real local chicken population. Furthermore,
the survey in indigenous chicken production systems was
mostly performed regarding the avian influenza outbreaks
with a little information in relation to the local indigenous
chicken husbandry, management, trading and socioeconomic
status of households. From previous study indicated that the
occupations of Thai people in rural areas are related to agriculture
or are predominantly farmers. The most of them are still poor
and have a lack of education. Thus, local indigenous chickens
are much more beneficial as food, extra income, and related
with cultural activities for famers. However, in terms of disease
control and healthcare of chickens, the support from government
and the knowledge of disease surveillance are still limited.
Moreover, the chicken crossbreeding with imported exotic
breeds based upon owner preferences, without scrutinized
breeding programs are very widespread. Although chicken
production in agrobusiness companies in Thailand are fast
developing with high technology but understanding of the
household socio-economics as well as the production systems
of local indigenous chickens are still necessary for development
of sustainable production and utilization.

The first step to be undertaken for the objective of
identifying threats and opportunities for sustainable
holistic development of local indigenous chicken is the
characterization of production systems. It should be
done under on-farm conditions rather than only
on-station experimental studies. The study of genetic
diversity of local indigenous chickens will be a significant
information for breeding program which is a benefit for
the sustainable conservation and utilization of

Thai indigenous for the future.
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Kai Tang / Kai Tor

Kai Tang (northern dialect), or generally called in other regions
as Kai Tor, is a type of crossbreeding chicken of Red Junglefowls.
The ear patches on the sides of the head are red or white. This type
of rooster has been found in Province of the Northern Thailand such
as Nan, Prae, Payao, Chiang Rai, etc. Kai Tang is a junglefowl! that is
good at fighting and likes to crow. It normally flaps the wings before
crowing. Kai Tang is fast and challenged when hearing a junglefowl’s
crowing or seeing a junglefow! around. Kai Tang raising is concerned
with urban farmers’ lifestyle as they raise this type of chicken until
it is tame and use it to delude a junglefowl. Junglefowls’ possessive
characters will be deluded when Kai Tang comes along to their
location, and they immediately attack the violators. This method is
call “Tang Kai (rooster’s setup)” meaning to set up Kai Tang as the
blind of junglefowl. Kai Tang’s beautiful neck feature is golden or
red color. As such, this type of chicken is raised for showcasing its
beauty, listening to its crow or taking it to local contests. It is also
believed that those who own a business will be lucky if they put a
model of Kai Tang in front of their place. Because of those mentioned
ideal characters, the price of Kai Tang/Kai Tor has increased and
been increasingly popular, especially those who love raising animals.
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Categories of Kai Tang/Kai Tor Competition

There are seven categories of Kai Tang/Kai Tor competition as follows:

1. Standing crowing (counting the frequency of crowing) within
15 minutes

The competitors must be Thai bantam with black shin with either
white or red ear patches. The competition lasts 15 minutes. The one
that has the most frequent crow wins. In case that the points are
equal, the competition will be re-taken and judged by one evaluator.

2. Sets of standing crowing (counting the frequency of crowing)
four sets, one minute each

The competitors must be Thai bantam with black shin, having
the color of junglefowl, with either white or red ear patches. The
competition takes one minute per each round, for four rounds. The
number of frequencies will be summarized.

3. Solo crowing (counting the frequency of crowing) within 2 minutes

The competitors must be Thai bantam with black shin, having
either white or red ear patches. The cocks will get on the perch one
by one. Each one takes two minutes. The one that gets the highest
scores wins.

4. Crowing on a ground perch (counting the frequency of crowing)
within 15 minutes

The competitors must be Thai bantam with black shin, having the
color of junglefowl, with either white or red ear patches. One shin is
tied with the ground. The competition takes 15 minutes. The one that
has the highest number of crowing wins. In case that the points are
equal, the competition will be re-taken and judged by one evaluator.

5. Attractive Kai Tor

Kai Tor Marn (attractive Kai Tor) is a northern dialect meaning
that Kai Tor is attractive. The competitors must be Thai bantam with
black shin and the color of junglefowl. Each round contains four
chickens, using the central chicken (the judge’s chicken) to consider.
The one that is reached out first wins the first prize. The second
reached-out one wins the first runner-up. The third reached-out
wins the second runner-up.

6. Beautiful chickens

The competitors must be Thai bantam with black shin, having either
white or red ear patches, the same color of mouth and shin, a straight
crest and curved tails, meeting the Thai bantam ideal characteristics.

7. Fancy chickens

The competitors must be colorful with black mouth and shin,
straight crest, curved tails, and multicolored feature.
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History of Thai Indigenous Chicken Breeds

Kai Lueng Hang Khao/ White-Tail Yellow Chicken
(Naresuan Fighting Cock)

According to Thai history, Kai Lueng Hang Khao (White-Tail Yellow Chicken) is a fighting rooster
appearing in the chronicle when Prince Naresuan lived in Pegu, Burma. He brought the rooster from
Phitsanulok to fight with that of Phra Maha Uparacha. Due to its smartness, the cock won the fight
and got the name ‘Lueng Hang Kao, Kai Chao Lieng (yellow chicken with white tail raised by royalty).’
Phitsanulok Livestock Office studied the rooster and transfer knowledge to people by organizing

the first Naresuan Fighting Rooster Competition on 29 July 1990. In 1991, the first Naresuan Fighting
Rooster Club was established at Hua Ro Sub-district and other clubs were later established, including
Ta Pho Sub-district, Samo Khae Sub-district, Ban Krang Sub-district, and Naresuan Fighting Rooster
Preservation Center, Phitsanulok Panyanukul School. White-Tail Yellow Chicken has outstanding features:
front hackle feathers, back hackle feather, golden wing feathers and white tail. Its ear feathers have
three colors: white, yellow and black. The beak and shanks are as white as ivory. Most importantly,

its feathers must have five white spots: one on its head, two on the wings and the other two on the legs.
These five characteristic spots are known as Five Gods. The chicken with these spots is called Phraya Kai.
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Kai Pradu Hang Dam (Pradu Black-Tail Chicken)

Kai Pradu Hang Dam (Pradu Black-Tail Chicken) has been an indigenous chicken of Thailand since antiquity.

Ilts breed was evolved from the indigenous chicken Ka Tang or Kai Oo, growing along with Yellow White-Tail Chicken.
In the Kingdom of Sukhothai, villagers liked taking roosters to fight in a ring. The game was developed into

a sport for kings such as King Naresuan, King Ekatosarot, King Sue and King Taksin. Popular Pradu Black-Tail
Chicken must be originated in Suphan Buri, Sing Buri, Ang Thong, Ayutthaya, Chachoengsao, Min Buri and Nong Jok,
regarded as a great birthplace for the chicken. Pradu Black-Tail Chicken was famous when King Ekatosarot,
King Naresuan’s younger brother, brought the chicken from Suphan Buri to fight with servants’ roosters and
always won the match. It is therefore as remarkable as Yellow White-Tail Chicken. Some manuals mention
that Pradu Black-Tail Chicken is the original breed of other indigenous chickens in Thailand with beautiful
appearance. It has four fighting postures: ride, embrace, press and kick. Sometimes, it also enfolds the rival’s
wings. Pradu Black-Tail Chicken is medium-sized. The male weighs more than three kilograms whereas the
female more than two kilograms. Its eggshell’s color is light brown. The chicken’s features are short, compact,
black features all over the body. Red skin can be seen from the breast to the neck. The feathers under the
breast are compact whereas those of the stomach are fluffy. The heckle, wing, back and covert feathers are
fine. The heckle feathers’ color is like a wood from Pradu trees (Pterocarpus macrocarpus), covering shoulders
and bottom. The tail’s color is completely black, lining up nicely from the bottom to the top.
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Kai Daeng / Red Chicken (Kai Nok Daeng, Kai Dang Chaiya)

Chaiya has been prosperous since antiquity for 1,200 years. The important
historical site is Phra Boromathat Chaiyq, a stupa built in Srivijaya Era. Regarding
its trading and economy, an Arabian merchant recorded that King Chaiya collected
the tax of cockfighting as “gold.” The city is therefore regarded as the land of
“Suwannabhumi.” Cockfighting of Chaiya people has been inherited until the
present. The popular raised fighting cocks are “Red Chicken” known as
“Kai Daeng” or “Kai Nok Daeng.” Due to its red feathers all over, it is called
“Kai Nok Daeng Hang Daeng” or “Kai Daeng Chaiya.”
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Kai Chee / White Chicken (Kai Khao Lampang])

Kai Chee (White Chicken) has white feathers all over its body. People therefore
call it “Kai Chee” as the dress of a nun or Chee in Thailand. With its white
color, Chee Chicken is not raised to eat but do merit as it is believed that
releasing it in a temple will bring back good merit. This strategy has been
applied until these days. White Chicken is thus related to temples. According
to Lanna legend, it is mentioned that the Buddha came to give sermons in
the ancient Lampang which is the present Phra That Lampang Luang Temple
in Koh Ka District, Lampang. The God Indra was afraid that people would not
wake up in time to offer food the Buddha. He therefore disguised himself as a
white chicken to crow in the early morning so that people could get up, cook
and offer food to the Buddha. Lampang Municipality therefore apply White
Chicken as its logo, and the chicken becomes the symbol of Lampang Province.
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Kai Tao Tong/ Grey Golden Chicken (King Taksin Fighting Cock)

King Taksin ascended to the throne on 28 December 1768 and got the royal title as Somdet Phra
Borommaracha |V, but people prefer to call him King Taksin. He was born in 1734 in the reign of
Somdet Phrachaoyuhua Borommakot in Ayutthaya Dynasty. In his whole life, the king always fought,
got back the national independence, suppressed rebels and protected the country. At his young age,
Ayutthaya was not settled. The king needed to learn how to fight and self-guard. He was therefore
smart in boxing, including fighting with a sword and several weapons. The king also favored
cockfighting. According to Thai history, it is recorded that, in April 1765, King Taksin paid a royal visit
in Ayutthaya and went to watch a cockfighting between a red rooster and a grey rooster. The grey
one was smaller than the red one, but he liked the first, and it turned out that the grey rooster won
the match. The king raised a Kai Tao Tong (Grey Golden Chicken) which had beautiful appearance
and fought as smartly as King Naresuan’s Yellow White-Tail Chicken. Both have the same
characteristics, except that Grey Golden Chicken’s feathers all over the body are grey and the
heckle features are also gold. Its beak and shanks have more white parts whereas the

Yellow White-Tail chicken has more yellow parts.

VYR —7 GBI AIERE & & A ADATEE

Indigenous Chicken and Thai Ways of Life in Phitsanulok Province : 31



HA —F e )N— 1] —
(FS Y s BF o f o« BT o o 7 5E)

FIYX— BF v A IF— 7 A4 VREDFRD LRSS T2, Z— 27 A
4 VRKERY =7 RN & 7T — EF v A, HA - F—A -
W=V —ZRHAERICHG ST, H2T7 0 RTHolo, ZOHDKHL
I, BOPEBNEBR U O T, HRICHZL L EREITES, I
I, 7=~ F D WREO /= — L WS ALFTOY LTV D, BIETIE
A+ F—F e R=)— e T —  UF A F—T « Ny 7 LIHINT
Wo, 79%— - EF v A DOHEMTHLIU X TT 4 v NRTIZZOHD
fABEEZRFHIL, RE|ICEDOTNDE, TLTROVUHANMIRSTNS,




Kai Kweaw Pali/ Green Chicken (Phraya Pichai Dab Hak Fighting Cock])

Phraya Pichai Dab Hak was the adjutant of King Taksin. He was born in 1741 in Pichai District, Uttaradit.
Phraya Pichai learned boxing and fencing until becoming good at them. He then entered the army of
King Taksin in Tak Province. In 1773, a Burmese troop attacked Pichai City. Phraya Pichai took soldiers to
fight the enemy, holding two swords in his hands and fighting until one sword was broken. The Burmese
troop then moved back. People therefore called him “Phraya Pichai Dab Hak” (Lord Pichai with a broken sword).
When Praya Tak was ruling, Pichai brought his green rooster to fight with the rooster named “Tone Tao”
of Praya Tak. His rooster won the game by attacking Tone Tao to death in the 2nd round. Kai Kweaw Pali
has outstanding features: green and black heckle feathers reflecting when the sun shines on. Its color is
as green as that of Buprestis beetle’s wings or Pali’s fur in Ramayana. The chicken is therefore called
“Kai Kweaw Pali Pichai Dab Hak.” Uttaradit promotes to raise it for preservation and as a symbol of the province.
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Kai Samae Dam/ Samae Black Chicken
(Pho Khun Bang Klang Tao Fighting Cock])

In 1257, Pho Khun Bang Klang Tao and his friend, Pho Khun Pah Mueng, moved a troop to conquer
Sukhothai from Khmer Kingdom. He then created himself as the king who ruled Sukhothai Dynasty,
named Pho Khun Sri Indrathit or King Sri Indrathit (Pho Khun is a King in Sukothai Period. He was

the first king of Siam Kingdom. At that time, Pho Khun Bang Klang Tao herded people from “Chiang
Saen City” and the south of China to settle in “Bang Yang City” or the present Nakhon Thai District,
Phitsanulok Province. The king brought black chickens to be cooked as food and medicine o make

the body healthy. If any black chicken were smart at fighting, it would be taken as fighting rooster.

At present, this type of chicken has been bred in Nakhon Thai District, Phitsanulok. Its features are
black features all over, black eyes, including beak, shanks, spurs, heckle, back and wings. The face
and comb are red and black. The meat and bones are black. It is called “Kai Samae Dam.”
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Kai Dok Mak Hang Khao

Dok Mak Hang Khao chicken has
been a Thai fighting cock since
antiquity. Thais call it Kai Sa or
Kai Yo whereas Burmese people call
Kai Lueng Yai. It is believed that
the Thai king (King Naresuan)
brought a Yellow White-Tail chicken
from Siam and raised it as a secret
(in a house near a hill, Tai Yai City,
Tong Yi District, Burma) to fight
with Burmese roosters. This type
of chicken has features: heckle,
wing and back feathers are white
and yellow as blooming Dok Mak
flowers. The tail’s color is white
with black at the end.
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Kai Tong Daeng Hang Dam/ Copper Black-Tail Chicken

Kai Tong Daeng Hang Dam or Copper Black-Tail Chicken has been a fighting rooster since
antiquity. It is smart and very beautiful. Nowadays, there are no many lefts. It is a big-sized
chicken, elegant and graceful. The male bird weighs more than three kilograms. The female
weighs 2.5 kilograms up. Its eggshell’s color is red-brown. The chicks have red skin all over.
The bedk, eyes, shanks and claws are red-yellow. When full-grown, the chicken has features:
the body, heckle, breast and stomach feathers are red. The red wing feathers are lined up
nicely. Every single feather of the tail is black. It is thus called Kai Tong Daeng Hang Dam.
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Kai Dang Benjarong/ Five Colors Chicken (Phra Law Chicken)

The literature Phra Law was composed in the middle of Ayutthaya Kingdom. The story is about Phra Law,
the prince of Muang Sruang City who was good-looking and desirable for many ladies. Phra Puean and
Phra Pang were beautiful princesses who also fell in love with Phra Law. They went to ask an old shaman
name Pu Jao Saming Prai to get a spectacular Kai Dang Benjarong (Five Colors Chicken) fo crow in front of
Phra Law. When the prince saw the bird, he was immediately enchanted by the chicken. It lulled him o be
inside the two princesses’ garden. Three of them therefore fell in love with each other, having the
Dang Benjarong Chicken as the matchmaker. Prae Province therefore built Phra Law Park in the
ancient Sruang city, the present Song District. The Dang Benjarong chicken becomes the province’s symbol.
The chicken’s features are wing features which have five colors: yellow, red, green, white and black.
The heckle and back features are shiny with the green features all over the body.
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Kai Lai Hang Khao/

Kai Lai Hang Khao or Stripped W
cock since antiquity. As it is not
Nowadays, Stripped White-Tail
People therefore start raising it
features mixed with white color.
have many colors: yellow, brow
claws, fingers and spurs are whit
at the tail. Basically, the two li
Its eyes are white-yellow.
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Thai Indigenous Chicken Breed Contest

The indigenous chicken breed contest has been inherited from
long time ago. Phtisanulok Province is one of many Provinces which
has a high reputation for indigenous chicken breed contests. The
local organization has been organizing these contests since 1990,
to search for ‘Kai Lueng Hang Khao Pra Chao Ha Pra-ong’ (]rilhz“iOJ
H1JY1WS:IA R WS=0IA; White-Tail Yellow Chicken with Five Gods)
or Naresuan Fighting Cock as was described in the legend from old
Thai fradition, and from the records of King Naresuan the Great. The
contest was held for the first time as a commemorative event of
King Naresuan the Great's 400™ anniversary on July 29, 1990, and
633 indigenous chickens had participated.

In 1997, the Association of Thai Indigenous Chicken Conservation
and Development was founded in Thailand. Since then, the Association
has organized indigenous chicken contests at local festival in various
Province every year. Many contests were held under the name
"indigenous chicken contest”, but only in the Phitsanulok Province
which used the designation "fighting cock contest". The reason
was because it aimed to search for ‘Naresuan Fighting Cock’. Major
chicken contests include contests for the Red Cross festival and the
King Naresuan the Great Memorial Event as well as the contests

during the Songkran Festival (a festival dating from 1997). In the
contest for Songkran Festival, Princess Maha Chakri Sirindhorn had
given her name for the Winner Reward Cup.

However, since 2004 to 2007, avian influenza was prevalent in
Asian country and Thailand, so the number of indigenous chicken
contests and fighting cock contests had decreased and led o tem-
porary break. In addition, movement restrictions and strict inspections
of the cockfighting grounds also contributed to the reduction of the
contest. Due to movement restrictions, the number of chickens raised
in rural areas also decreased. Neighbor problems also occurred in
chickens that were kept in each private house. With this situation,
the people’s way of life in rural areas had changed completely. and
when you eat chicken, you have to buy it in the market or super-
market.

Considering this fact, it is thought that the chicken contest is one
of the strategies to promote and conserve indigenous chicken that
is deeply involved in the lives of Thai people, and do not only raise
as meat type chicken (for food), but as fighting cock (for traditional
sport game), and beauty chicken (for breed conservation) also.



Cockfighting Sport
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History of Cockfighting Sport of Thailand

Since King Ramkhamhaeng the Great has invented the Thai
alphabet since 1283, Thai people also learned that Ko Kai' (n. 1A) is
the first Thai consonant that is set in the course of Thai language
class. This has been shown that indigenous chickens are related
with the Thai way of life, especially in rural areas for a long time, in
the form of an important source of protein, and the social activity
which is cockfighting game. In the past, after the farmer finished the
farming works and free time increased. It was a time to pay attention
to their chicken. Because of almost every household have indigenous
chicken, the peoples always bring the chickens out to show and
fight with their neighbor chickens.

It is not clear that when the cockfighting sport has begun, but the
historical evidence has recorded that the cockfighting was a favorite
sport of the royal family. Especially King Naresuan the Great who
love in cockfighting and study many wisdoms about chicken as well
as always look for the great chicken since when he was young.
Moreover, Thai history has been recorded that the fighting cock of
King Naresuan defeated the fighting cock of Pra Maha Uparacha of
the Hong Sawadee (former Burmese capital city). This indicated that
Thai chickens have skillful fighting tactics and have good genetic
from the past.

The place where people battle cockfights is called ‘Bon Kai’
which has a unique rule. Before start fighting game, the chicken
owner must check the chicken of the opponent and look for the
similar of the age, appearance, experience, and fighting skills of the
chicken. The timing of fighting game usually uses a bow, a can or
the coconut shell which have a hole in bottom and float it in a clear
glass container under the supervision of time controller. When
the signal in the fighting ring has started, the time conftrollers will
immediately bring that equipment to float in the container and when
the sink is considered, it means out of time in one round. A typical
one round will be about 20 minutes and there is a 10-minute break
between rounds. In a cockfighting match has 12 rounds, if could not
decide the winner or loser, it is a draw. In this kind of cockfighting
game, people always have a bet involved.

According to this cock fighting tradition, indigenous chicken still
has been found in various places. These are not only the conservation
of indigenous chickens which a valuable legacy of Thailand but also
lead to the various professions besides. For example, work of making
basket-cage, chickens watering, meat-type chicken production
cockfighting chicken, which is a promotion of Thai products as well.
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Rules of Amateur Cockfighting (Boxing Cocks)

1. Register all fighting roosters to create their breed history and have

them weighed.

2. Compare the two roosters by using their weight and height as criteria.

3. All fighting roosters must wear the ring’s standard spur-gloves.
4. Tie up the rooster’ beak and comb, dilate its eyes and support
its wings before the match only.
5. A match consists of four rounds. Each round takes 10 minutes
and 2-min rest.
5.1 During the rest, give the rooster only the water provided
by the ring at each side’s corner.
5.2 Do not puncture the rooster’s head, dilate its eyes,

stitch the wound, feed nor give any vitamin during the rest.

5.3 Do not smear oil, Vaseline, balm, herb or chemical on
the bird. If this is caught, the rooster will be declared as
the loser.

6. Win-Lose Judgement System (only during the match)

6.1 If the cock shows a sign of losing by fleeing or turning
its back to the rival, whether crying or not crying, after
the judges join them more than three times, that cock
will be lost on the ground of a Technical Knocked Out (TKO).

6.2 If the cock lies down or crouches without fighting fur
ther nor standing up after the judges join it with the rival
more than three times, that cock will be lost on the
ground of a Technical Knocked Out (TKO).

6.3 When the cock is injured, bones or wings broken, or out
of the ring with epilepsy, the judges stop the fight and
continue it after the treatment.

6.4 When the beak is off or broken, the judges will take a
timeout to check the injury. If it cannot be cured, the
judges will stop the match and take pictures to be used
as evidence for the judgement.

6.5 If the cock is attacked, having a broken pupil or bleeding
eye, the judges will take the timeout to check the
wound. If it cannot be cured, the judges will stop the
match and take pictures to be used as evidence for the
judgement.

6.6 It requires three judges to give marks via a digital system
in the last two rounds. The marks from two out of three
judges are unanimous. A clear hit is counted as one point.
A hard attack that makes the rival seriously injured is
counted as two points.

6.7 If the fighting cock gets an accident that causes a
broken-off beak, blind eye, broken leg/wing or death
three minutes before the owners agree to compete, the
match will be canceled.

Notes: Apart from the set rules, the judgement depends on
the consideration of the ring’s referee.
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Rules of Traditional Cockfighting (Original Fighting Cocks)

10.

1.

12.

The cockfight must be operated only in the ring officially permitted.

When the two roosters are matched, their owners need to place
the bet on the match. Any owner who does not take the rooster
into the fight will be paid 20% to the match organizer.

Every pair of roosters fights 10 rounds. The whole match takes 23
minutes with the 23-minute rest.

. It is allowed to heal the bird’s wound, feed it and give it vitamins.

The use of a stove or tile as a hot pack is acceptable. Do not use
camphor, Borneo Camphor, drug or essential oil in the smoke set.
Tie the rooster’s spurs and claws (only with the cloth provided
by the ring).

After the preparation, the two roosters are confronted to have
their spurs checked. The referee will wash their legs and spurs
with the common water and dry their body before returning them
to the owner. The ‘healer’ is prohibited to touch the spurs before
the roosters gets into the ring.

If one of the two roosters jump or flees away before the test
fight, the match will be canceled.

If any rooster is attacked to death in the ring before each
fighting time, it will be declared as the loser.

If any rooster’s two eyes get blind, it will not be judged as the loser.
When the two cocks attack each other and fall down with the
legs up, the judges will help them stand and get into the fight.
When any rooster does not confront its rival in the following
fight, the referee will give another fighting time for 23 minutes.

If it still does not fight, it will be declared as the loser.

13.

14.

15.

16.

17.

18.

While the two roosters are attacking and enfolding each other,
or not confronting, the referee can force the birds to fight.
If any cock turns away for three times, it will be declared as
the loser.
Any rooster that has broken parts or runs around the ring will
not be declared as the loser until the judges see that it clearly
loses. The two roosters will be joined three times. If any one of
them does not fight, it will be the loser.
When there is a sign of losing (fleeing away, not fleeing away,
crying or not crying), the judges will join the two roosters for
three times. If any one of them does not fight, it will be the loser.
If any rooster lies down, the judges will help it confront the
rival for three times. If that cock does not fight, it will be the loser.
When the rooster attacks and stops, the judges will immediately
join it with the rival.
If the rooster has broken beak, broken-off spur or bent claw,
use only its body part to heal itself. Do not use any material,
metal or wood. The principles are as follows:

18.1 Use the plaster to tie the broken/broken-off beak or

replace it with a new beak. Do not sharpen its beak.
18.2 In case of broken-off spurs, use the old ones.
18.3 In case of bent claws, use a feather and the provided plaster.
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19. When the two roosters are fighting, and the fight has not
finished, the owners are prohibited to touch their birds. If anyone
does so, the judges will declare his cock as the loser.

20. Do not smear or inject any medicine. If this is caught, the
opposite side will take the bet. The judges clean the cock and
get it into the fight until the match is clearly over.

21. Apart from the set rules, the judgement depends on the
consideration of the ring’s referee.
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Phitsanulok Indigenous Chicken Research Network (PICRN)

Phitsanulok, generally known as the original place of White Tail-Yellow chicken, is a geographical diversified province that
has both low land and highland. Indigenous chicken raising methods are different according o each community. It is therefore
worth studying in terms of indigenous chicken biodiversity such as heredity, breed, local forage plants, folk wisdom and way of
life. The data can be the foundation of knowledge for preserving and developing indigenous chicken raising in Lower Northern
part of Thailand. To make the research study sustainable, it is necessary to have a collaboration with local organizations that
have many experts to achieve the goal of development. In 2016, the group of researchers three major educational institutes,
led by Naresuan University accompanying with Pibulsongkram Rajabhat University and Rajamangala University of Technology
Lanna, Phitsanulok, founded Phitsanulok Indigenous Chicken Research Network (PICRN). The purposes of the establishment are
to study on its biodiversity and indigenous chickens raising in Phitsanulok; and to integrate various expertise of each organization
to do academic service projects that acknowledge people. The study includes three frameworks: the diversity of culture and folk
wisdom in relation to indigenous chickens raising; the diversity of phenotype and the management of indigenous chickens; and the
genetic and breeding of Thai indigenous chickens.
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Research for Diversity of Culture and Folk Wisdom

in Relation to Indigenous Chickens Raising

K A DOHIFR DR & 72 ETE M O O FNEIZ 3~ 59T

The relationships between traditional and local wisdom with
Native Chicken raising of small-scale farmers in Mueang and
Chat Trakan Districts, Phitsanulok Province

Suphawadee Yeamkong? Punnares Rattanapradit?, Norakamol
Laorodphan?, Pradthana Jaipong®*, Rangsun Charoensook”, Sonthaya
Numthuam', Tossaporn Incharoen’, Nawannaporn Chirarat®, Nitima
Chalermsan®, Usaneeporn Soipeth®, Sirikarnda Yaemkong?

* Corresponding author: suphayaku@psru.ac.th, rangsunc@nu.ac.th,
usaneeporn_s@hotmail.com

This research purpose is to study the relationships between traditional
and local wisdom with native chicken raising by small scale farmers in
Mueang and Chat Trakan districts, Phitsanulok province. The samples
covered 401 farmers by purposive sampling method. Chi-square was
analyzed to examine the association. The results revealed that
traditional and local wisdom of farmers such as locations of raising,
education levels, careers, selection breeding, and herbs usage related
to the objectives for raising native chicken (P<0.05) except for
pattern of raising native chicken. Farmers located in Muang districts
with bachelor or higher degree education, and main career was freelance,
raised the native chicken in housing, selected breeding, and used

herbs for raising native chicken that had the highest objectives of
native chicken production for selling. On the other hand, farmers
located in Chat Trakan districts with illiterate, primary school and high
school education, working as government officials self-employed and
agriculture, raised the native chicken by free-range and integrated
farming, without selected breeding, and without used of herbs that
had the highest objectives of native chicken production for consuming.
The findings implied that farmers should receive supports for native
chicken raising in correct, appropriate ways which related to traditional
and local wisdom in order to conserve and develop native chicken
production for sustainable manner.

Source:

Yaemkong, S., Rattanapradit, P., Laorodphan, N., Jaipong, P.,
Charoensuk, R., Numthuam, S., Incharoen, T., Chirarat, N., Chalerm-
san, N., Soipeth, U., Janthong, M., Sriinkum, K. and Tongchanmanee,
K. 2017. The relationships between traditional and local wisdom with
Native Chicken raising of small-scale farmers in Mueang and Chat
Trakan Districts, Phitsanulok Province. 8th International Science,
Social Science, Engineering and Energy Conference 15th-17th March,
The A-ONE Royal Cruise Hotel, Pattaya Beach, Thailand.



Effect of locations, education, breeds and production objectives
for raising native chicken on revenue of farmers in Wang Thong,
Mueang, Bang Rakam and PhromPhiram Districts, Phitsanulok Province

Suphawadee Yaemkong?, Surachai Sonsurin?, Apisit Khoktong?,
Sutiwanon Phumnual?, Punnares Rattanapradit?, Tuan Nguyen Ngoc?,
Rangsun Charoensook’, Usaneepom Soipeth® and Sirkarnda Yaemkong?

* Corresponding author: suphayaku@hotmail.com

A native chicken has long been interesting and favorite for Thai
farmers for a long time. The farmers mostly (70-80%.) raise the native
chickens in the natural environment due to their well adjusting to
the rural area characteristics. They are good at finding the natural
food, disease resistant and adapted to their environment. Generally,
the native chickens find their foods (naturally or given) from the
surrounding areas such as the fields, the houses and other local
places. The farmers focus on their chickens mainly for their household
consumption, but when there are more chickens than needed,
the chicken will be brought out to sell for some extra income.
The popularity of the native chicken consumption has become
greater and greater because of the expansion of the consumers and
their better financial standards. The native chicken, on the contrary,
have not been better productive, but limited. Basically, the main
reason for that slow progress and there is not much improvement in
the chicken raising system as well as the limitation of the ability in
the native chicken productivity. Moreover, there still are many
accompanying factors playing the parts towards the rusty progression




Locations and breeds had effect for revenue from selling native
chicken per head (P < 0.05), except for education of the farmers
and production objectives for raising native chicken of farmers
(P > 0.05). In this study, most farmers had primary school (68.0%),
rearing with Pradue Hang Dam chicken (56.00%), and majority of
production objectives for raising chicken native of farmer for both
of sport and selling (89.00¢%). These findings suggested that in order
to improve native chicken production of farmers, fraining them to
understand and know how to choose the best way to produce native
chicken suitable for their farm is needed. Moreover, to improve efficiency
of revenue from selling native chicken at different locations, breeds,
education, and production objectives for raising native chicken requires
the different strategies.

Source:

Yaemkong, S., Sonsurin, S., Khoktong, A., Phumnual,
S., Rattanapradit, P., Ngoc, T. N., Charoensook, R.,
Soipeth, U. and S. Yaemkong. 2018. Effect of locations,
education, breeds and production objectives for raising
native chicken on revenue of farmers in Wang Thong,
Mueang, Bang Rakam and PhromPhiram Districts,
Phitsanulok Province. KHON KAEN AGR. J. 46 SUPPL.
1. 605-611.

Diversity of Traditional Knowledge and Local Wisdom of Indigenous
Chickens Farmers in Bang Krathum, Nakhon Thai, Mueang and Chat
Trakan Districts Phitsanulok Province

Suphawadee Yaemkong?, Punnares Rattanapradit?, Tuan Nguyen Ngoc?,
Rangsun Charoensook’, Nawannaporn Chirarat®, Usaneeporn Soipethand?
and Sirikanda Yaemkong?

* Corresponding author: suphayaku@hotmail.com

Indigenous chickens (Gallus gallus domesticus) play an importantrole
as protein sources, sport (fighting cock) and socio-culture of Thai
people since the time of the Ayutthaya Kingdom over 400 years ago.
Most farmers commonly rear indigenous chicken under free-range
system. However, in term of sport (fighting cock), indigenous chickens
were raised in semi-intensive and intensive production system. For
most smallholders, a low input/output systemwas used according to
their geography, while a few farmers raise chickens semi-intensively
to increase their incomes. Indigenous chickens are still at the bottom
of the list of farmers economic priorities. However, the relationship
between traditional knowledge and local wisdoms of the farmers
have been related and practiced with raising native chicken, and the
differences of living in each area could affect the purposes of farmers
in chicken raising methods. Phitsanulok province, where located in the
lower Northern Thailand,has various geographical areas, which ranges
from lowlands to highlands. The rearing of Thai indigenous chickens is
widely distributedin any rural communities. Consequently, there are
diversity of birds' phenotype, genetic, production system, rearing
management and several utilizations.



Thus, the objective of this study was to understand the diversity
of traditional knowledge and local wisdom of indigenous chicken
farming system in Bang Krathum, Nakhon Thai, Mueang and Chat
Trakan districts, Phitsanulok province. Totally, 800 purposive famers
were selected to be interviewed with a questionnaire. The statistics
used in the data analysis were percentage, frequency, minimum,
maximum and standard deviation. The findings revealed that most
farmers had less than 10 years of experience in raising indigenous
chicken (50.32%) and graduated from primary school (67.56%).
Most of farmers relied on agricultural activities (65.01%), in which
raising native chicken for selling accounted for 39.21%. In the study
areq, Thai-Burma crossbred was the most popular breed (70.244.).
Farmers preferred to raise their indigenous chicken in integrated
farms (50.72¢). Paddy rice (42.55%) was mainly used as a feed
and 72.2% of farmers used herbal with their chicken. The majority
career of farmers was agricultural cultivation. Most of farmers raised
native chicken for selling in integrated farming systems. Thai-Burma
crossbred was most popularly raised and paddy rice was a major
feed for chickens. Besides, herbal plants were used with purpose of
enhancing animal health. Moreover, farmer is tradition knowledge
also strongly associated with indigenous chicken and could be
divided info 6 sections, as follow: (1) breed and breeding, (2) feeds
and feeding, (3) health and disease prevention, (4) management,
(5) fighting cock, and (6) beliefs and rituals of spirits.

Figure 1. Herbs used for enhancing indigenous chicken health

(1a; Tinospora crispa, 1b; Curcuma longa, 1c; Cymbopogon citratus, 1d;
Zingiber montanum and 1e; Andrographis paniculata) in Krathum,
Nakhon Thai, Mueang and Chat Trakan districts, Phitsanulok province.

Source:

Yaemkong, S., Rattanapradit, P., Ngoc, T. N., Charoensook, R.,
Chirarat, N., Soipeth, U. and S. Yaemkong. 2017. Diversity of Traditional
Knowledge and Local Wisdom of Indigenous Chickens Farmers in
Bang Krathum, Nakhon Thai, Mueang and Chat Trakan Districts
Phitsanulok Province. Journal of Applied Animal Science. 10(3): 39-46.
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Difference of traditional and wisdom of Thai native
chicken farmers in Phitsanulok province

Punnares Rattanapradit2*, Suphawadee Yaemkong?2,
Norakamol Laorodphan2, Prapasiri Jaipong2, Rangsun
Charoensook1, Sonthaya Numthuam1, Tossaporn
Incharoen1, Nawannaporn Chirarat3 and Usaneeporn
Soipeth3

* Corresponding author: p.rattanapradit@psru.ac.th

The objective of this study was to investigate the difference of
traditional and local wisdom of Thai native chickens rearing in
Phitsanulok province. The 400 purposive samples were farmers in
Nakhon Thai (NT) and Bang Krathum (BK]) district. Questionnaire
and in-depth interview forms were used for data collection. Data
were analyzed using Chi-square test to examine the association.
The findings revealed that, for traditional, main career of most NT
farmers were agriculture, which was higher than BK farmers (69.07%
vs 61.78%, P<0.05). NT farmers also had more chicken rearing
experience but had less earnings from chicken than farmers in
BK (P<0.05). The integrated rearing system was the most favored
for farmers in NT and BT (54.35% and 73.85%). In term of local
wisdom, the herbal usage of NT farmers was lower than BK farmers
(43.78% vs 62.76%, P<0.05). Farmers in BK raised native chicken for
sell and play sport (fighting cock), which were higher than farmers
in NT (P<0.05). However, using chicken for rituals and beliefs of
farmers in BK were lower than in NT (4.10% vs 29.41%, P<0.05).

In conclusion, traditional and local wisdom of Thai native chicken
farmers were different according to geographical areas.



Nakhon Thai

Bang Krathum

Parameters
Number Percentage Number Percentage

Herbs Use 88 43.78 123 62.76
usage Not use 113 56.22 73 37.24
Purposes Selling 60 39.22 G8 50.26
of Eating 32 20.92 33 16.92
rearing Fighting (sport) 13 8.50 55 28.21

Showing and contesting 3 1.96 1 0.51

Rituals and beliefs 45 29.41 8 410
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Research for Diversity of Phenotype and
Management of Indigenous Chickens

Z A DU ORR < 1G0T )51k M O
RORFHEIZ B9 2458

Diversity of local feedstuffs on shank-color of indigenous chickens
in Charttrakarn District, Phitsanulok

Usaneeporn Soipeth®, Suphawadee Yeamkong? Rangsun Charoensook!
and Phutthipan Seekam?®
* Corresponding author: usaneeporn@rmutl.ac.th

A study of diversity and relationship between local feedstuff
materials and shank-color of indigenous chicken in Amphoe Chat
Trakarn, Phitsanulok province was conducted and data were analyzed
for statistical relationship with Chi-square method. Results of the
study showed that there were 7 types of local feedstuff materials
for chicken in Tambon Bo Phak (rice, sticky rice, rice husk, corn,
broken-milled rice, chicken feed and rice bran), 5 types in Tambon
Ban Dong (cassava chip, corn, broken-milled rice, rice husk and
chicken feed), 6 types in Tambon Suan Miang (chicken feed, rice
husk, sticky rice, corn, crude bran and rice), and 9 types in Tambon Pa
Daeng (chicken feed, rice husk, crude bran, fine bran, broken-milled
rice, rice, sticky rice, sticky rice husk and corn). Local feedstuff was
also found to have no significant relationship with color of chicken’s shin
(P>0.05). However, relationship between breed line and shank-color
of indigenous chicken such as Lueng Hang Khao was yellow and
Dum was black respectively.



Figure 1 Standard of perfection of each part of body
(a) measure the height from the ground through
the eyes of the comb (b) a body length, measured
from the oil bottom to the neck (c]) the length
wings measured from the middle to end of the wing
straight (d) the length of leg, and (€] the length
measured from ankle to toe.

Source:

Soipeth, U., Yeamkong, S., Charoensook, R. and Seekam,
P. 2018. Diversity of local feedstuffs on shank-color of
indigenous chickens in Charttrakarn District, Phitsanulok.
KHON KAEN AGR. J. 46 SUPPL. 1: 676-682.

Diversity of phenotypic characteristics of Thai indigenous chickens
in Phitsanulok province

Nawannaporn Chirarat*, Usaneeporn Soipeth?, Nitima Chalermsan?®,
Punnares Rattanapradit?, Suphawadee Yaemkong?, Norakamol
Laorodphan?, Prapasiri Jaipong? Rangsun Charoensook', Sonthaya
Numthuam' and Tossaporn Incharoen'

*Corresponding author: nawannaporn@psru.ac.th

The objective of this study was to study on the diversity of
phenotypic characteristics of Thai native chicken in Nakhon Thai
(NT) and Bang Krathum (BK]) district Phitsanulok province by a
random survey from 425 chickens. The results showed that the
phenotypic characteristics of Thai native chicken in Nakhon Thai
were found 17 types which were Luang, Pradu, Dang, Nokklod,
Toq, Soidokhmak, Black, Jae, Sa black tail, Dhang, Chee, Keaw,

Lai lok-khloi, Khol-lon and Layer-broiler. The most phenotypic
characteristics of Luang were found. In Bang Krathum found 15
phenotypic characteristics of chicken which were Dang, Nokklod,
Pradu, Soidokhmak, Luang, Toq, Jae, Sa, Keaw, Chee, Lai lok-khloi,
Ngon and Paa-Koi. The most phenotypic characteristics of Dang
were found. Body weight and body conformations found that age
and body length were significantly different (P<0.05) but the height
from toe to comb, height from toe to back, wing and shank length
were not difference (P>0.05).
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Source:

Chirarat, N., Soipeth, U., Chalermsan, N., Rattanapradit, P.,
Yaemkong, S., Laorodphan, N., Jaipong, P., Charoensuk, R.,
Numthuam, S., Incharoen, T. 2016. Diversity of phenotypic
characteristics of Thai indigenous chickens in Phitsanulok
province. KHON KAEN AGR. J. 44 SUPPL. 2: 395-400.

The relationships between local feedstuffs and body
weight of indigenous chickens in Charttrakarn District,
Phitsanulok Province

Usaneeporn Soipeth®, Suphawadee Yaemkong? Rangsun
Charoensook', Thawatchai Karunborirak?, and Meentra
Kaewwheon?®

* Corresponding author: usaneeporn @rmutl.ac.th

The objectives of this research were to study the
diversity and relationships between local feedstuffs and
body weight of indigenous chicken in Ampure Charttrakarn,
Phitsanulok province from Bo Phak, Ban Dong, Suan Miang
and Pa Dang Sub-district by purposive samples. Chi-square
was analyzed to examine the association.

The results revealed that in Bo Phak had 7 types of feedstuffs
(rice, sticky rice, unmilled rice, corn, broken rice, commercial feed
and fine rice bran) Ban Dong had 5 types of feedstuffs (cassava
chip, corn, broken rice, unmilled rice and commercial feed) Suan
Miang had 6 types of feedstuffs (commercial feed, unmilled rice,
sticky rice, corn, fine rice bran, and rice) and Pa dang had 9 types
of feedstuffs (commercial feed, unmilled rice, rice bran, fine rice
bran, broken rice, rice, sticky rice, unmilled sticky rice and corn). The
body weight of indigenous chicken did not relate to local feedstuffs
(P>0.05). However,
indigenous chicken weighs 1 kilogram had rice (2. 27¢%) and
unmilled rice (1.95%), chicken weighs 1.1 kilogram had broken rice
(2.27¢.) and unmilled rice (1. 95%), chicken weighs 1.4 kilogram had
unmilled rice (2.60%) and rice (1.623.). These results implied that the
body weight of indigenous chicken did not relate to local feedstuffs
because the main objective was only raising indigenous chicken
for household consumption, but for selling should to select appropriate
feedstuffs for indigenous chicken in order to conservation and
development indigenous chickens to remain sustainable manner.



Research for Genetic and Breeding of Thai Indigenous Chickens

H A DM DR M O b A B OAF7E

Polymorphism of STAT5B gene of local indigenous chicken
population in lower-northern Thailand

Rangsun Charoensook™ and Thitima Pechrkong'
* Correponding author: rangsunc@nu.ac.th

The objective of this study was to analyze polymorphism of
STAT5B gene which correlated with growth and reproductive traits
in chicken. In this study, the local indigenous chicken population
were randomly collected from five provinces in lower-northern
Thailand such as Phitsanulok (n = 60), Uttaradit (n = 60), Phichit
(n = 60), Sukhothai (n = 60) and Kamphaeng Phet (n = 60), and
five different chicken breeds such as Leung Hang Khoa (n = 35),
Phadu Hang Dam (n = 35), commercial layer (n = 30), White
Leghorn (n = 40) and Rhode Island Red (n = 40).

The genotypes were detected by using PCR-RFLP methods with
specific primers of point mutation in STATSB gene (64533815A) and
were classified info 3 genotypes, AR (554 bp), AG (554, 477 and 77
bp) and GG (477 and 77 bp). Genotype frequency of AG (0.485)
and allele frequency of G (0.593) are highest in indigenous chicken.
The Hardy-Weinberg equilibrium (HWE) test found most local indigenous
chicken population followed HWE, except chicken population from
Uttaradit province, Leung Hang Khoa and White Leg Horn. Expected
heterozygosity (He) length from 0.454 to 0.499 and observed
heterozygosity (Ho) length between 0.276 and 0.667.
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Table 1 Genotype and allele frequency of STAT5B gene in local indigenous chicken population

Pop. Genotype Frequency Allele Frequency X? Heterozygosity

AA (n) AG (n) GG (n) A G H H,
BA 0.241 (7) 0.276 (8) 0.483 (14)  0.379 0.621  4.974* 0.276 0.471
MU 0.185 (5) 0.407 (11) 0.407 (11) 0.389 0.611 0.551 0.407 0.475
MP 0.138 (4) 0.621 (18)  0.241 (7) 0.448 0.552  1.883 0.621 0.495
WP 0.214 (6) 0.393 (11) 0.393 (11) 0.411 0.589 0.994 0.393 0.484
SN 0.087 (2) 0.522 (12)  0.391 (9) 0.348 0.652  0.518 0.522 0.454
SS 0.138 (4) 0.517 (15) 0.345 (10) 0.397 0.603 0.189 0.517 0.479
BK 0.148 (4) 0.667 (18)  0.185 (5) 0.481 0519  3.033 0.667 0.499
WT 0.125 (3) 0.500 (12) 0.375(9) 0.375 0.625 0.107 0.500 0.469
SW 0.200 (6) 0.533 (16)  0.267 (8) 0.467 0.533  0.153 0.533 0.498
KL 0.143 (4) 0.429 (12) 0.429 (12) 0.357 0.643 0.124 0.429 0.459
Pooled 0.164 (45)  0.485(133) 0.350(96)  0.407 0.593  ND ND ND
LK 0.543 (19) 0.286 (10) 0.171 (6) 0.686 0.314 3.978* 0.286 0.431
PD 0.257 (9) 0.486 (17)  0.257 (9) 0.500 0.500  0.029 0.486 0.500
LY 0.733 (22) 0.233 (7) 0.033 (1) 0.850 0.150 0.217 0.233 0.255
WLH 0.351 (13) 0.108 (4) 0.541 (20) 0.405 0.595 22.2677%% 0.108 0.482
RIR 0.525 (21) 0.400 (16) 0.075 (3) 0.725 0.275 0.000 0.400 0.399
Mean 0.286 (129) 0.415(187) 0.299 (135) 0.493 0.507  ND ND ND
Source:

Charoensook, R. and Pechrkong, T. 2016. Polymorphism of STAT5SB gene of local indigenous chicken population in lower-northern Thailand. KHON KAEN AGR. J. 44 SUPPL. 1: 1-6.



Polymorphisms of ¢GH and /GF-1in local indigenous chicken population
of lower-northern Thailand

Rangsun Charoensook'?, Jirawan Yimyoung', Thitima Pechrkong’,
Nithat Wichasit!, Kamolthip Phoonsap'®, Attachai Kewsri' and Tiranun
Srikanchai®

* Corresponding author: rangsunc@nu.ac.th

The objective of this study was to determine polymorphisms of
cGH and /GF-1in local indigenous chicken population of lower-northern
Thailand. In this study, a total of 376 chickens from 10 districts of
5 provinces were randoml collected, Phitsanulok province such as
Wangthong district (WT; n = 30) and Bang Rakam district (BK; n = 30),
Pichit province such as Mueang Pichit district (MP; n = 30) and
Wang Sai Phun district (WP; n = 30), Uttaradit province such as
Mueang Uttaradit district (MU; n = 30) and Ban Khok district (BA; n = 30),
Sukhothai province such as Sri Nakhon district (SN; n = 30) and Sri
Satchanalai district (SS; n = 30) and Kamphaeng Phet province such
as Saithong Watthana district (SW: n = 30) and Khlong Lan district
(KL; n = 30), as well as two breeds of Thai indigenous chicken such
as Leung Hangkhao (LK; n = 38) and Pradu Hangdam (PD; n = 38).

The genotypes were detected using PCR-RFLP methods with
specific primers for each gene. The analyzed showed three genotypes
of cGH and /GF-/ gene which were GG, AG, AA and CC, AC, AR
respectively. Allele frequency of G and C were highest in indigenous
chicken (0.950). Expected heterozygosity (He) length from 0.095 to
0.358 and Observed heterozygosity (Ho) length between 0.033 to
0.333. The Hardy-Weinberg equilibrium (HWE) test found most local
indigenous chicken population followed HWE, except chicken
population of Mueang Pichit district, Leung Hangkhao, Pradu Hangdam
and Khlong Lan district, this result corresponding to the heterozygosity
which might be the effect of human selection. The principle component
analysis (PCA) showed the genetic relationship in local indigenous
chicken population in lower-northern Thailand.
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Figure 1 Principle component analysis (PCA) diagram illustrated
the genetic relationship in local indigenous chicken population of
lower-northern Thailand. WT = Wangthong district, BK = Bang
Rakam district, MP = Mueang Pichit district, WP = Wang Sai
Phun district, MU = Mueang Uttaradit district, BA = BanKhok
district, SN = Sri Nakhon district, SS = Sri Satchanalai district,
SW = Saithong Watthana district, KL = Khlong Lan district, LK
=Leung Hang Khao chicken, PD = Pradu Hang Dam chicken

Source:

Charoensook, R., Yimyoung, J., Pechrkong, T., Wichasit, N.,
Phoonsap, K., Kewsri, A. and Srikanchai, T. 2016. Polymorphisms
of cGH and IGF-I in local indigenous chicken population of
lower-northern Thailand. KHON KAEN AGR. J. 44 SUPPL. 2:
975-983.

Comparative study of /GF-1gene expression and growth
performance traits in Thai indigenous chicken (Chee) and
commercial broiler

Thitima Pechrkong', Rangsun Charoensook”, Worasak Kaewkong’
and Tiranun Srikanchai®
* Correponding author: rangsunc@nu.ac.th.

This study aims to compare the expression of Insulin like growth
factor-1 (1GF-1) in Thai indigenous chicken and commercial broiler.
A total of 172 chickens (72 of Thai indigenous chicken, 100 of
commercial broiler) were reared to 30 days of age and determined
growth performance traits every week to 30 days of age. Chicken
BW, ADG and FCR between each breed were compared. Total RNA
was extracted from the brain, liver and thigh muscle tissues of each
chicken, and cDNA was amplified primers for the target gene.
Expression was analyzed using quantitative real-time PCR (qRT-PCR).

Thai indigenous chickens significantly showed lower (P < 0.001)
body weight at 30 days of age and feed conversion ratio than
Commercial broilers. The brain tissue /GF-1gene expression was
higher in Thai indigenous chicken than commercial broiler (P <0.05),
but no significant difference in the other tissues. This present study
demonstrated that /GF-1expression has no effect with growth
performances in Thai indigenous chicken and commercial broilers
but might affect with muscle fiber type.



Table 1 Average dairy gain (ADG), feed conversion ratio (FCR) and /GF-1 gene expression in Thai indigenous and
broiler chicken

ADG FCR Gene expression
Breed
0-2 wks 2-4 wks 0-4 wks 0-2 wks 2-4 wks 0-4 wks Brain Liver Muscle
Chee 4.89 11.25 8.07 2.06 3.53 2.45 201 0.82 1.50
Broiler 21.92 56.18 38.60 1.34 2.17 1.52 0.77 1.78 0.65
SEM 0.70 1.97 1.32 0.04 0.09 0.05 033 0.29 043
P - value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.05 0.11 0.36

SEM = Standard errors of means, ADG = Average dairy grain, FCR = Feed conversion ratio

Source:

Pechrkong, T., Charoensook, R., Kaewkong, W. and Srikanchai, T. 2017. Comparative study of /GF-1gene
expression and growth performance fraits in Thai indigenous chicken (Chee) and commercial broiler. KHON
KAEN AGR. J. 44 SUPPL. 1, 790-796.
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Genetic diversity of MC1R gene in native chicken, black bone
chicken, White Leghorn and Rhode Island Red

Rangsun Charoensook"’, Attachai Kewsri', Tossaporn Incharoen',
Sonthaya Numthuam', Usaneeporn Soipeth®, Nawannaporn Chirarat®,
Punnares Rattanapradit?, Suphawadee Yaemkong? and Norakamol
Laorodphan?

* Corresponding author: rangsunc@nu.ac.th

The objective of this study was to analyze Polymorphism
of MC1R gene which correlated with pigmenctJtation of local
indigenous chicken Black bone chicken White Leghorn and
Rhode Island Red. The local indigenous chicken population
were collected from four districts in Phitsanulok provinces. They
are Mueang Phitsanulok district (n=150) Bang Kratum district
(n=152) Nakhon Thai district (n=158) and Chat Trakan district
(n=194) Also collected were 5 different chicken breeds include
Leung Hang Khoa (n = 30), Pradu Hang Dam (n = 30), White
Leghorn (n = 30), Rhode Island Red (n = 30) and Black bone
chicken (n = 30).

SNP at g.240C>T position could be detected by PCR-RFLP
technique. The genotypes of MC1R gene were classified into 3
patterns, CC (535 bp), TT (326 and 211 bp) and CT (535, 326 and
211 bp). We found that allele frequency of C is highest in Pradu
Hang Dam chicken (0.783) and allele frequency of T is highest in
Leung Hang Khoa chicken (0.850). The Hardy-Weinberg equilibrium
(HWE) test found that most local indigenous chicken population
followed HWE, except chicken population from Mueang Phitsanulok
district Bang Kratum district Chat Trakan district and Phadu Hang
Dam chicken. Expected heterozyaugosity (He) length from 0.255
to 0.499 and Observed heterozygosity (Ho) length between 0.100
to 0.533 and genetic relationship analysis by using principal
component analysis (PCoR) showed the genetic relationship
between native chicken population and other breeds.



Table 1 Genotype and allele frequency of MC1R gene in local indigenous chicken population

Pop.

PLK
BKT
NKT
CTK
pooled
LHK
PHD
BBC
WLH
RIR
Mean

Genotype frequency

cc (n) CT (n)
0.340(51)  0.280(42)
0.447(68) 0.455(69)
0.361(57)  0.405(64)
0.448(87)  0.361(70)
0.402(263) 0.375(245)
0.033(1) 0.234(7)
0.733(22)  0.100(3)
0.100(3) 0.533(16)
1.0(30) 0
1.0(30) 0
0.434(349) 0.337(271)

1T (n)

0.380(57)
0.098(15)
0.234(37)
0.191(37)
0.223(146)
0.733(22)
0.167(5)
0.367(11)
0

0
0.229(184)

Rllele

frequency
C T
0.480 0.520
0.563 0.437
0.674 0.326
0.631 0.369
0.589 0.411
0.150 0.850
0.783 0.217
0.367 0.660
1.0 0
1.0 0
0.605 0.395

32.547***
4.937*
0.171
10.791**
ND

0.217
14.928***
0.660

ND

ND

ND

Heterozygosity
Ho He
0.267 0.499
0.405 0.492
0.454 0.439
0.356 0.465
ND ND
0.233 0.255
0.100 0.339
0.533 0.464
ND ND
ND ND
ND ND

Note: Pop. = Population, PLK = Mueang Phitsanulok district, BKT = Bang Kratum district, NKT = Nakhon Thai

district, CTK = Chat Trakan district, LHK = Leung Hang Khoa, PHD = Pradu Hang Dam, BBC = Black bone

chicken, WLH = White Leghorn, RIR = Rhode Island Red. ND = No Data. x? (Chi-square) with 1 degree of
freequdom, the area of critical value of 3.841, the a area is 0.05, * P < 0.05; ** P < 0.01,*** P < 0.001 Ho =
Observed Heterozygosity, He = Expected Heterozygosity.
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Source:

Charoensook, R., Kewsri, A., Incharoen, T., Numthuam, S., Soipeth,
U., Chirarat, N.,Rattanapradit, P., Yaemkong, S. and Laorodphan,
N. 2017. Genetic diversity of MC1R gene in native chicken, black
bone chicken, White Leghorn and Rhode sland Red. KHON KAEN
AGR. J. 45 SUPPL. 1: 758-764.

Polymorphisms of MC1R gene and association with shank color,
meat color, skin color, pH and Drip loss in Thai native Chicken
(Chee) and Black-boned chicken

Attachai Kewsri', Punnares Rattanapradit?, Norakamol Laorodphan?,
Suphawadee Yaemkong?, Thitima Pechrkong', Tossaporn Incharoen',
Sonthaya Numthuam', Usaneeporn Soipeth®, Rangsun Charoensook’,*
* Corresponding author: rangsunc@nu.ac.th

The objective of this study was to analyze polymorphism of MC1R
gene and association with shank color, meat color, skin color, pH and
drip loss value in Chee chicken (n=30) and Black-boned chicken
(n=60). We found that shank color in Black-boned chicken and Chee
chicken were completely different in L*, a*, b* value (P<0.001), and
Chee chicken had a higher L*, a* value of meat and skin colors than
Black-boned chicken (P<0.001). The genotyping using PCR-RFLP
of MC1R gene marker showed the frequency of CC, CT and TT
genotype and indicated that the T allele was the highest in
both chicken breeds (0.750 and 0.608). The association of MC1R
genotype with shank color, meat color, skin color pH and drip loss
were analyzed. For shank color, we investigated that CC genotype
was associated with the higher L* value (67.81 and 29.26)
compared with CT genotype (64.08 and 22.11) in both breeds
(P<0.05), while a* value genotype TT (-0.92) was higher than
genotype CT (-0.32) in Black-boned chicken (P<0.05). For
meat color, we found that MC1R gene marker was associated
with genotype the b* value which TT genotype showed higher
(14.06) than CC (11.79) genotype in Chee breed (P<0.05). For
the pH value at 24 hours post mortem, the CC genotype (7.03)
showed the highest compared with CT and TT genotype (6.71
and 6.72) (P<0.05).



Table 1 Association of MC1R gene on shank and meat color in Chee chicken and Black-boned chicken

Pop. Genotype Shank color Meat color
L* a* b* L* a* b*
Chee chicken CC 67.81° 5.36 27.30 61.22 3.09 1.79°
CT 64.08° 9.18 37.67 58.95 3.12 12.25°,
T 65.33%° 7.43 32.69 59.34 3.52 14.06°
Black-boned CC 29.26* 0.76x,y -1.99 31.99 0.28 -1.69
chicken CT 2211 -0.32y -1.98 36.67 0.28 0.24
T 27.36*Y-0.92x -3.35 36.24 0.41 0.35

Note: Pop. = chicken population, superscripts different significantly by breed (P < 0.05).

Source:

Kewsri, A., Rattanapradit, P., Laorodphan, N., Yaemkong, S., Pechrkon, T., Incharoen, T., Numthuam, S., Soipeth, U. and
Charoensook, R. 2017. Polymorphisms of MC1R gene and association with shank color, meat color, skin color, pH and Drip loss in
Thai native Chicken (Chee) and Black-boned chicken. Agricultural Sci. J. Vol. 48(2): 1108-1115.
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Polymorphisms of Behaviour Co-related Gene in Native and
Commercial Chickens

Jirawan Yimyoung', Pimparuda Nunngtanakom', Rangsun
Charoensook™
* Corresponding author: rangsunc@nu.ac.th

The objective of this study was to detect the SNPs of DRD1
gene in populations of native and commercial chickens. In this
study, a total of 300 chickens from 10 populations were selected,
Phitsanulok province such as Burmese fighting cock (BMC; n = 30),
Pa Koi fighting cock (PKC: n = 30), Lueng Hang Khao (LHK; n = 30),
Pradu Hang Dam (PHD; n = 30) Chee chicken (CHE; n = 30),
Black bone chicken (BBC; n = 30), Commercial Broilers (CBL; n = 30),
Commercial Laying hens; CLY, n = 30), Rhode Island Red (RIR; n = 30)
and White Leghorn (WLH; n = 30) for preparation.

The genotype was detected using PCR-RFLP methods with
specific primers for DRD1 gene. The result showed thee genotypes
of DRD1 gene which were GG, AG and AA genotype. Allele
frequency of G was highest (0.908) and expected heterozygosity
(H e) length from 0.153 to 0.299 as well as observed heterozygosity
(H o) length between 0.153 and 0.300 The Hardy-Weinberg
equilibrium (HWE) test found most chicken population followed
HWE except CLY, RIR and WLH.



Table 1 Genotypes and allele frequency in Dopamine receptor 1D gene in chicken Population

Pop* Genotypes frequency Allele frequency x? Heterozygosity

GG AG AR G A Ho He
BMC 0.700 (21) 0.233 (7) 0.067 (2) 0.817 0.183 1.462 0.233 0.299
PKC 0.767 (23) 0.233 (7) 0 0.883 0.117 0.523 0.233 0.206
LHK 0.667 (20)  0.300 (9) 0.033 (1) 0.817 0.183 0.000 0.300 0.299
PHD 0.833 (25) 0.167 (5) 0 0.917 0.083 0.248 0.167 0.153
CHE 0.833 (25) 0.134 (4) 0.033 (1) 0.900 0.100 2.016 0.180 0.183
BBC 0.800 (24) 0.200 (6) 0 0.917 0.083 0.248 0.153 0.155
Pooled 0.628 (138)  0.211(38) 0.161(4) 0.875 0.125 ND ND ND
CBL 0.667 (20)  0.333 (10) 0 0.833 0.167 1.200 0.278 0.282
CLY 1.000 (30) 0 0 1.000 0.000 ND 0.000 0.000
RIR 1.000 (30) 0 0 1.000 0.000 ND 0.000 0.000
WLH 1.000 (30) 0 0 1.000 0.000 ND 0.000 0.000
Mean 0.827 (248) 0.160 (48) 0.014 (4) 0.908 0.092 ND ND ND

* Population; BMC = Burmese fighting cock (n = 30), PKC = Pa Koi fighting cock (n = 30), LHK = Lueng Hang Khao (n = 30),
PHD = Pradu Hang Dam (n = 30), CHE = Chee chicken (n = 30), BBC = Black bone chicken (n = 30), CBL = Commercial
broiler (n = 30), CLY = Commercial laying hens (n = 30J, RIR = Rhode Island Red (n = 30), WLH = White Leghorn (n = 30), x?
(Chi-square) with 1 degree of freedom, the area of critical value of 3.841; Ho = Observed Heterozygosity, He = Expected
Heterozygosity.

Source:
Yimyoung, J., Nungtanakom, P. and Charoensook, R. 2018. Polymorphisms of Behaviour Co-related Gene in Native and Commercial Chickens.
KHON KAEN AGR. J. 46 SUPPL. 1: 140-146.
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Association of single nucleotide polymorphism in VLDL/VTG
receptor gene polymorphism with egg production and growth
performance traits in four chicken breeds

Wirot Likittrakulwong? Norakamol Laorodphan?, Pisit Poolprasert?,
Rangsun Charoensook’, and Tossaporn Incharoen’
*corresponding author: wirotliki@psru.ac.th

Very Low Density Lipoprotein/Vitellogenin (VLDL/VTG) receptor
gene plays crucial roles in laying hen production. In this study, we
investigated genetic polymorphism of the VLDL/VTG receptor gene
in four chicken breeds:-Rhode Island Red (RR), Single- Comb White
Leghorn (WL), Commercial Breeds (HyLine brown chicken, HL) and
Hybrid Red Jungle Fowl! (Kai-Tor). PCR technique was used to amplify
VLDL/VTG receptor gene with three specific primers that were
designed to complement the unique 5’flanking region of VLDL/VTG
receptor gene at location of -1351to -15699. One SNPs (A-1393G)
was identified in the 5aflanking region of VLDL/VTG receptor gene.

The association of these SNPs with egg traits and growth
performance were examined.The body weight (BW), egg weight
at first egg (EW) and b-value of shell color of the AR genotype
were significantly higher than those of the GG genotype
(p<0.05).In contrast, the total eggshell color (ESC) and L-value
of shell color of the AR genotype were significantly lower than
those of the GG genotype (p<0.05).Positive phenotypic correlations
were found among BW and EW (0.712), BW and a-value (0.435),
EW and a-value (0.642).In addition, negative phenotypic
correlations were found among a-value and L-value (-0.833),
ESC and BW (-0.320), and ESC and EW (-0.545) were negative.
This paper confirmed that VLDL/VTG receptor could be a candidate
gene related to egg traits and growth performance.



Table 1 Least squares analysis between genotype of the SNP (A-1393G) of VLDL/VTG
receptor gene and egg traits and body weight in chicken.

Traits Genotype

AA AG GG
BW 1545.78N36.17a 1,086.46N45.60b 1130.32n67.87¢c
EW 49.59N16.74a 29.86M1.02b 30.41n1.52¢c
ESC 63.25Nn1.81c 78.34N2.28b 82.2413.39a
L-value 59.68N1.94c 77.33N2.44b 81.45N3.63a
a-value 11.7610.94a 1.52n1.18b 0.49n1.76b
b-value 17.0211.39a 10.46M1.76b 9.59Nn2.62c

a,b Mean in a row without a common superscript differ significantly (p<0.05). BW = Body weight (g), EW = Egg weight at
first egg (g), ESC = Eggshell color, L-value = brightness, a-value= redness, b-value = yellowness

Source:

Likittrakulwong, W., Laorodphan, N., Poolprasert, P., Charoensook, R. and Incharoen, T. 2018. Association of single nucleotide
polymorphism in VLDL/VTG receptor gene polymorphism with egg production and growth performance ftraits in four chickens

breeds. Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 287-296.
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A study of the effect of age on semen quality in Thai indigenous
roosters, Leung Hang Khao

Wilasinee Inyawilert"’, Silasmas Chanthi’, and Mahattanee Phinyo'
*Corresponding author wilasineei@nu.ac.th

In Thailand, there are many varieties of indigenous chickens,
including the Leung Hang Khao or King Naresuan chicken. Phitsanulok
province is believed to be an original place for Leung Hang Khao chicken.
Nowadays, the number of it is slightly decreased therefore artificial
insemination (A1) is required for the productivity. The precise observation
of semen quality is required for successful artificial insemination. Semen
quality may be affected by various environmental factors such as feed,
temperature, age, and strain thereby influencing fertilization rate.

The objective of this study was to observe the effect of aging on semen
quality of Thai native roosters, Leung hang khao. Nine of native roosters
were grouped according fo the age (7-8, 10-11 and 23-24 months of age).
Semen was collected by abdominal massage and evaluated for different
physical parameters such semen volume, color, pH, motility, concentration
and percentage of dead and abnormal spermatozoa. The results showed
that semen volume, color, pH and motility were not significantly among
ages. In contrast, sperm concentration and viability were significantly
different among the ages (P < 0.05). Sperm concentration was highest at
23-24 months of age (2.20b N 0.14) compared with 10-11 months of age
(1.72a n 0.06) While sperm viability was significantly higher at 7-8 months
of age (97.03a N 0.68) than 23-24 months of age (71.58b N 9.22] It can
be concluded that sperm concentration and live sperm percentage were
related to age of roosters.

Figure 1. The characterization of Thai native roosters, Leung hang
khao at different ages



Table 1. Mean N SE semen quality parameters of different age roosters.

Semen Characteristics Age of roosters (month)

7-8 10-11 23-24
Semen volume (ml) 0.198 + 0.05 0.245 + 0.06 0.177 + 0.04
Semen color 3.3+0.33 3.3+0.33 3.3+0.33
Semen pH 7.6 £ 0.33 8 + 0.00 7.6 £ 0.33
Sperm concentration (x109/ml) 1.9% + 0.10 1.72° + 0.06 2.20° + 0.14
Live Sperm (%) Q7.03° + 0.68 89.16® + 3.83 71.58° + 9.22
Dead sperm (%) 2.97° + 0.68 10.84% + 3.83 28.42° + 9.22

*Means with different superscripts in a row differ significantly (P<0.05).
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Effect of frequency of semen collection on semen quality in Myanmar cross breed
fighting cock

Pornsawan Saetang' and Wilasinee Inyawilert”
* Corresponding author: wilasineei@nu.ac.th

Myanmar fighting cock was known as one of a great fighting cocks that has a beautiful
strategy. So that it was mated to Thai native cock by artificial insemination (Al) for genetic
improvement. The precise observation of semen quality is required for successful artificial
insemination. Semen quality may be affected by various environmental factors such as
feed, temperature, age, collection frequency and strain thereby influencing fertilization
rate. The objective of this study was o observe the effect of collection frequency on
semen quality in Myanmar cross breed fighting cock. Five cocks were subjected to three
semen collection frequencies such as every other day, every three days, and every four
days. Semen quality parameters including pH, motility, volume, concentration and viability
(dead and live) were determined for each ejaculate. No significant differences among
groups (every other day, every three days, and every four days) were observed for semen
volume (92.9310.74, 90.85n1.47, and 90.73n1.12 respectively), sperm concentration
(259N26.4 al, 214.5M25.6 al, and 252N33.42 al respectively), and pH (7.7n0.08, 7.7n0.08,
and 7.565N0.09 respectively), sperm motility (8310, 82n0, and 82.5M0 respectively), and
% of live (92.93n0.74, 90.85Nn1.47, and 90.73n1.12 respectively). Therefore, we concluded
that semen-collection frequency every other day, every three days, and every four days
were not altered semen quality of Myanmar cross breed fighting cock.



Table 1. Mean N SE semen quality parameters with frequency of semen collection.

Semen Collection Semen Parameter
Live (%) Volume (al) Motility (%) pH Concentration (x107)
Every other day 92.93+0.74 259+26.4 83+0 7.7+0.08 508.5+65.8
Every three days 90.85+1.47 214.5+25.6 820 7.7+0.08 375.75+43.83
Every four days G0.73+1.12 252+33.42 82.5+0 7.55+0.09 358.25+58.36

* Means with different superscripts in a column differ significantly (P<0.05).

Author Details
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