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Executive Summary

Background of the Project

Indigenous or black-coat colour pigs are the most popular for the farmers in the
highland region, because hill tribes in different area have very different culture. For
instance, some of tribal group does not accept meat from white-coat colour pigs.
Therefore, the most of pigs in the highland region are indigenous or crossbred breeds
those characterize black hair-coat colour. However, they have low growth rate and feed
conversion ratio, few red meat as well as a lot of fat. General characteristics of Thai
indigenous pigs are a short body, large head, narrow shoulders and hips, short legs,
pendulous abdomen, and small body size. General characteristics of Thai indigenous pigs
are a short body, large head, narrow shoulders and hips, short legs, pendulous
abdomen, and small body size. The most of Thai indigenous pigs have black hair-coat
colour, but some of native breeds may characterize by white on abdomen. The typical
weight of matured indigenous pigs is approximately 80 kg. These breeds are often well
adapted to locality environments and climates. They are able to use poor quality feeds,
to cope parasitic diseases as well as to produce high number of piglets. Moreover, some
of native breeds can grow and their reproductive performance is normal while they
receive poor quality feeds (Serres, 1992). Furthermore, indigenous pigs have played
important roles for the typical tradition in rural areas (Na-Lompang, 2000). Native pigs
from rural area are the most popular for people in general, because consumers have an
idea that meat pork from indigenous breeds has a higher flavor than meat from
commercial breeds (Vasupen, 2007). Additionally, indigenous pies will be suitable to
promote for smallholder farmers.

The agricultural areas in the highland region have abundant crop residues those can
be used as alternative local materials to feed pigs. General characteristic of feeding pigs
of smallholder farmers in the highland region is normal to use the local agricultural
residues or vegetable residues that feeding materials simple to provide during the
cultural season. However, local materials are very low in nutritional quality; thus, there
are negative impacts on growth and productive performances of pigs (slow growth rate
and low productivity). Similarly, the growth rate and feed conversion ratio in pigs that
were offered the chopped banana stem with rice bran or chopped banana stem with
corn were 37.77 and 66.51 g/day and 6.66 and 3.27, respectively (Visitpanich and Falvey,
1979). Indigenous pigs are known for its powerful tolerance of parasitic diseases and its
capable utility of poor quality feeds. Nevertheless, due to its slow growth rate and low
productivity, it has been crossbred with European pig breeds to enhance its growth
performance and productivity (Muhlisin et al., 2014). One of the European pig breeds

used in crossbreeding regime is the Pietrain breed. This breed is normally used as a sire



line due to its high growth rate and its high yield of lean meat. For instance, average
daily gain in Thai Native x Pietrain crossbred pigs that fed rice bran and broken rice or
rice bran and broken rice with pumkin fruit and paper mulberry leaf silage was 124.0 and
207.0 g¢/d (Phunphipat et al., 2013).

Moreover, the Belgian government and the Chinese government gave Pietrain pigs
and Meishan pigs to the Royal Project of His Majesty King Bhumibol Adulyadej. Pietrain
breed is irregular black spots in colour and its high growth performance. Meishan breed is
known for its large litter size of piglets. Until now, these breeds were used in the
improvement of Native pigs in the highland area of Thailand. However, little research has
focused on explaining the optimized percentage of Native, Pietrain and Meishan breeds
for productivity in crossbred pigs in the highland area of Thailand. Furthermore, the
advantages of using agricultural and vegetable by-products in swine feeding are not only
to minimize environmental pollution in the highland area, but also to reduce
dependency on highly expensive concentrate. Nevertheless, very little is known about
the beneficial effect of feeding local agricultural or vegetable by-products in the
production of Native x Pietrain, Native x Meishan, and Native x Pietrain x Meishan
crossbred pigs. The optimal levels of protein and energy in diet for Native x Pietrain and
Native x Meishan crossbred pigs are unknown. Therefore, research project that focuses
on selection, breeding improvement of swine, and examination of suitable die for
crossbred pigs is very important optimization in swine production for the highland area.
And the optimal levels of protein and energy in diet for Native x Pietrain and Native x
Meishan crossbred pigs are unknown. Therefore, research project that focuses on
selection, breeding improvement of swine, and examination of suitable die for crossbred
pigs is very important optimization in swine production for the highland area. And the
optimal levels of protein and energy in diet for Native x Pietrain crossbred pigs are

unknown.

Objectives

The aims of this project were to 1) improve the F; Native x Pietrain x Meishan
crossbred pigs for suitable production in the highland region, 2) develop the use of local
feed materials in suitable diet for the F; crossbred pigs, as well as 3) test the system for

swine production following the guideline for good animal production (GAPs).

Results

This experiment was conducted at the Nong Hoi Royal Project Development Center,
Royal Project Foundation. Experiment 1, in Mather line, RPM 1 boar was used to breed
with eight RPM 1 females to produce the F; generation (RPM 2). In Father line, two RPP 1

boars were used to mate with eight RPP 1 females to produce the F, generation (RPP 2).



Experiment 2, after line breeding has been practiced for two generations, the RPP 2
boars (n=3 sires) and the RPM 2 cilts (n=9 dams) were selected to breed in cross
breeding to produce the F; generation (RPPM). Experiment 3.1, sixteen RPPM pigs were
used in 2 x 2 factorial design arrangement. This experiment was divided in two periods:
during 10 to 30 kg and 30 to 60 kg of body weight. During 10 to 30 kg of body weight,
there are two main factors: two crude protein (CP) levels (16 and 18%) and two
metabolizable energy (ME) levels (2.5 and 2.8 Kcal/g). During 30 to 60 kg of body weight,
there are two main factors: CP levels (14 and 16%) and two ME levels (2.5 and 2.8
Kcal/g). Experiment 3.2, sixteen RPPM pigs were randomly divided into four groups of
dietary treatment under a completely randomized design (CRD) as follows. Group 1, pigs
were fed a best diet from Experiment 3.1. Group 2, pigs were fed a diet from commercial
feed (CP = 18%). Group 3, pigs were fed a best diet from Experiment 3.1 concurrent with
yeast fermented corn meal. Group 4, pigs were fed a diet from commercial feed
concurrent with yeast fermented corn meal. Experiment 3.3, twenty-two RPPM pigs that
were fed a best diet from Experiment 3.2 were provided into three levels of heights in
highland area: 500-800 m, 800-1,000 m and > 1,000 m above sea levels. Experiment 4,
twenty-three RPPM crossbred pigs were used to prove for swine production following
the guideline for GAP in different levels of highs in highland area: 500-800 m, 800-1,000

m and > 1,000 m above sea levels. These results were described as follows.

1. Selection of boars and gilts for breeding stock
After initial selection of swine breeding stock, a total of number of three RPP 2 boars
and nine RPM 2 ¢ilts were kept for breeding stock.

2. Examination of suitable diet for crossbred pigs

During 10 to 30 kg of body weight of RPPM breed, there was an interaction
(P<0.05) between ME and CP for number of days to reach 30 kg live weight and feed
intake (Table 1). The RPPM pigs that fed 2.8 Kcal ME/¢ and 16% CP demonstrated a
shortest number of days to reach 30 ke live weight and a lowest feed intake; however,
average daily gain (ADG) and feed conversion ratio (FCR) did not differ among groups
(Table 1). The CP had effect (P<0.05) on ADG, number of days to reach 30 kg live weight,
and feed cost per gain (FCG) (Table 1). The ME had effect (P<0.05) on number of days to
reach 30 kg live weight, feed intake, FCR and FCG (Table 1)

During 30 to 60 kg of body weight of RPPM, there was an interaction (P<0.05)
between CP and ME for number of days to reach 60 kg live weight (Table 2). The
number of days to reach 60 kg live weight was shorted in 2.8 Kcal ME/g and CP 14%
group compared with other group (P<0.05). The CP had effect (P<0.05) on ADG, number
of days to reach 60 kg live weight, feed intake, FCR and FCG (Table 2).
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Table 1 Productivity performances of RPPM pigs received dietary treatments during 10-

30 ke of body weight

CP (%) Main effects
16 18 CP (%) ME (Keal/g) Proalue
.Ca
SEM E
25 28 25 28
16 18 25 28 P ME  CPxME
(Keal MEfg)  (Kcal MESg) {kcal ME/g)  (Kcal MEfR)

Body weight (kg)

- Initial weight 11.15 1.7 11.5 1.9 0.16 1143 1170 1133 1180 028" o1 075"

- Final weight 30.95 31.85 31.25 30.2 0.34 3100 30.73 3110 3103 016" 085" oo

- Weight gain 19.8 20.15 19.75 183 0.41 1998 19.03 1978 19.23 010" 030" pa2
ADG 0.53 0.58 051 0.52 0.02 0.56" 0.52° 052 055 0.03* o.10™ 039"
Number of days 37° 35° 39° 35° 0.96 36° 37" 38" 35° 0.01* 0.01* 0.01*
Feed intake

- Total (k) 51.08° 48.56" 5293" 45.79" 1.55 4982 4936 5201"  arig® 010" 001* 0.01*

- hverage (ke/day) 1.38" 1.38" 1.35% 131° 0.02 138" 123 137" 1357 0.00% 003*  0.03*
FCR 258 241 268 25 0.06 250 259 263" 246" 021 ooar 00"
FCG (Bath/kg) 3212 30.58 35.24 3218 098 3135° 337t 3368"  31.38° 0.04* 00a* 036"
Mortality (no.) - - - - - - - - - - -

"PCyalues in the same row not sharing a commen superscript differ significantly at P<0.05.
NS = non-significant (P>0.05), *P<0.05

Table 2 Productivity performances of RPPM pigs received dietary treatments during 30-

60 kg of body weight

CP (%) Main effects
P-value
14 16 CP (%) ME (Kcal/e)
SEM 2
25 28 25 28
14 16 25 28 cp ME  CPxME
ca al al a3
(Keal ME/g) (Kcal ME/g) (Keal ME/g) (Kcal ME/g)

Body weight (ke)

 Initial weight 30.95 31.85 31.25 30.20 034 3140 3073 3110 3103 o11"™ o83 o05%

~ Final weight 61.10 61.00 60.60 60.90 011 6105 6075 60.85  60.95 079" 093" 086"

- Weight gain 30.15 29.15 29.35 30.70 036 2975  27.10 2975 2710 014" 020" oo0a%
ADG 0.75 0.78 0.68 0.68 0.03 077" o8’ 0.72 0.73 oo1*  0ad™  pag®
Number of days 40° 37 a3t 45" 175 3850° ad00" 4150 4100 oo1r 052 ozt
Feed intake

~Total (ke) 93.46 91.23 102.14 108.68 4.03 =~ 9235° " 105.41% 9780 99.96 oot* 046" pa7®

- Average (kg/day) 233 246 237 242 0.03 2.40 240 236 2.44 091" 010" 033"
FCR 3.10 313 3.48 350 011 3124 7 w351t 3.29 3.34 oor* o061 os2®
FCG (Bath/kg) 38.22 39.03 43.32 44.97 163 3368" 4413 4077 4204 001 033" o79*
Mortality (no.) - - - - - - ’ - - - - -

M yalues in the same row not sharing a commaon supersenipt differ significantly at P<0.05.
NS = non-sigrificant (P>0.05), *P<0.05



3. Examination of suitable diet in combination with local feed materials for
crossbred pigs

The RPPM crossbred pigs receiving a diet from commercial feed and a diet from
commercial feed concurrent with yeast fermented corn meal were greater (P<0.05) ADG
than animals receiving a diet from 16% CP and 2.8 Kcal ME/g and a diet from 16% CP
and 2.8 Kcal ME/g concurrent with yeast fermented corn meal (Table 3). The RPPM pigs
that fed a diet from commercial feed concurrent with yeast fermented corn meal

demonstrated a shortest number of days to reach optimal live weight (Table 3).

Table 3 Productivity performances of RPPM pigs received different dietary treatments

Commercial feed Best diet Commercial feed Best diet (16% SEM

(16% CP and i+ CP and 2.8 Kcal
2.8 Kcal ME/g) yeast ME/g)
fermented corn +
meal yeast fermented
corn meal
Body weight (kg)
- Initial weight 9.99 10.21 9.48 10.16 0.82
- Final weight 60.96 60.10 61.25 60.58 1.32
- Weight gain 50.97 49.88 44.26 50.42 7.61
ADG 0.53" 0.46° 0.49* 0.49" 0.03
Number of days 96.25° 108.5" 102.25° 104.00™ 2.92
Feed intake
- Total (kg) 149.84 158.04 131.00 135.25 8.15
- Average (kg/day) 156 1.46 L2 1.43 0.15
FCR 2.94"° 317" 2.70° 3.06™ 0.25
FCG (Bath/ke) 43.03 40.05 37.87 37.54 3.37
Mortality (no.) - - 1 -

According to the high ADG and low FCG of a diet from commercial feed concurrent
with yeast fermented corn meal, this diet has been selected to prove the crossbred pigs
under the different levels of heights in highland area. In the RPPM crossbred pigs rearing
under level of 500-800 m above sea level, ADG had values in the range of 0.46-0.53
kg/day. For the RPPM crossbred pigs rearing under levels of 800-1,000 m above sea level,
ADG had values in the range of 0.45-0.54 kg/day Besides, ADG in the RPPM crossbred pigs

that reared under levels of > 1,000 m above sea level was 0.31 kg/day.



4. Swine production following the guideline for good animal production (GAPs) in
the highland region

Following the guideline for GAPs in the highland region, farmers received
twenty-three crossbred pigs. For the RPPM crossbred pigs rearing under level of 500-800
m above sea level (Nong Keaw Royal Project Development Center), ADG was 0.55
keg/day. The initial weight of the RPPM crossbred pigs that proved to farmers in level of
800-1,000 m above sea level (Pang Da Royal Project Development Center), ADG has
values in the range of 0.44-0.49 kg/day. In the RPPM crossbred pigs rearing under levels
of >1,000 m above sea level (Ang Khang Royal Project Development Center), ADG had
values in the range of 0.51-0.64 ke/day.

Conclusions

1. Three selected RPP 2 boars and nine selected RPM 2 gilts were kept for breeding
stock.

2. The optimal levels of CP and ME in suitable diet for RPPM crossbred pigs could be
proved by 16% CP and 2.8 Kcal ME/g and 14% CP and 2.8 Kcal ME/g during 10 to
30 ke and 30 to 60 kg of body weight, respectively.

3. Feed cost per gain of the RPPM crossbred pigs tended to be lowest in group that
received a diet from commercial feed concurrent with yeast fermented corn
meal.

4. Average daily gains of the RPPM crossbred pigs that reared under levels of 500-800
m, 800-1,000 m and > 1,000 m above sea levels ranged from 0.48-0.59 kg/day,
0.45-0.54 ke/day and 0.31 kg/day, respectively.

5. Overall, average daily gains of the RPPM crossbred pigs that were fed by farmer
following the guideline for GAPs ranged from 0.53-0.55 kg/day.

Suggestion

This result demonstrated that ADG and number of days to reach optimal live weight
were better in pigs that offered commercial feed concurrent with yeast fermented corn
meal than in other groups. Thus, the suitable diet for RPPM crossbred pigs could be

proved by commercial feed concurrent with yeast fermented corn meal.
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Abstract

The main objectives of this research project were 1) improve the Fs Native x
Pietrain x Meishan crossbred pigs for suitable production in the highland region, 2)
develop the use of local feed materials in suitable diet for the F; crossbred pigs, as
well as 3) test the system for swine production following the guideline for good animal
production (GAPs). This research project was divided into four experiments. Experiment
1, in Mather line, RPM 1 boar was used to breed with eight RPM 1 females to produce
the F, generation (RPM 2). In Father line, two RPP 1 boars were used to mate with
eight RPP 1 females to produce the F, generation (RPP 2). Experiment 2, after line
breeding has been practiced for two generations, the RPP 2 boars (n=3 sires) and the
RPM 2 gilts (n=9 dams) were selected to breed in cross breeding to produce the Fj
generation (RPPM). In experiment 3, the experimental design was divided in three sub-
experiments as follows. Experiment 3.1, sixteen RPPM pigs were used in 2 x 2 factorial
design arrangement. This experiment was divided in two periods: during 10 to 30 kg
and 30 to 60 ke of body weight. During 10 to 30 ke of body weight, there are two main
factors: two crude protein (CP) levels (16 and 18%) and two metabolizable energy (ME)
levels (2.5 and 2.8 Kcal/g). During 30 to 60 kg of body weight, there are two main
factors: CP: levels (14 and 16%) and two ME levels (2.5 and 2.8 Kcal/g). During 10-30 kg
of body weight, average daily gain (ADG) tended to be greater but feed conversion
ratio (FCR) tended to be lower in the RPPM pigs receiving diet with 16% CP and 2.8
Kcal ME/g than another diets. Experiment 3.2, sixteen RPPM pigs were randomly
divided into four groups of dietary treatment under a completely randomized design
(CRD) as follows. Group 1, pigs were fed a best diet from Experiment 3.1. Group 2, pigs
were fed a diet from commercial feed (CP > 18%). Group 3, pigs were fed a best diet
from Experiment 3.1 concurrent with yeast fermented corn meal. Group 4, pigs were
fed a diet from commercial feed concurrent with yeast fermented corn meal. The
RPPM crossbred pigs receiving a diet from commercial feed and a diet from
commercial feed concurrent with yeast fermented corn meal tended to be greater
ADG than animals receiving a diet from 16% CP and 2.8 Kcal ME/g and a diet from 16%
CP and 2.8 Kcal ME/g concurrent with yeast fermented corn meal. However, feed cost
per gain (FCG) tended to be lower in the RPPM crossbred pigs that received a diet from
commercial feed concurrent with yeast fermented corn meal than another diets.
Experiment 3.3, twenty-two RPPM pigs that were fed a best diet from Experiment 3.2
were provided into three levels of heights in highland area: 500-800 m, 800-1,000 m
and > 1,000 m above sea levels. In the RPPM crossbred pigs rearing under level of 500-
800 m above sea level, ADG had values in the range of 0.48-0.59 kg/day. For the RPPM

crossbred pigs rearing under levels of 800-1,000 m above sea level, ADG had values in



the range of 0.45-0.54 kg¢/day Besides, ADG in the RPPM crossbred pigs that reared
under levels of > 1,000 m above sea level was 0.31 kg/day. Experiment 4, twenty-
three RPPM crossbred pigs were used to prove for swine production following the
guideline for GAP in different levels of highs in highland area: 500-800 m, 800-1,000 m
and > 1,000 m above sea levels. For the RPPM crossbred pigs rearing under level of
500-800 m above sea level (Nong Keaw Royal Project Development Center), ADG was
0.55 keg/day. The initial weight of the RPPM crossbred pigs that proved to farmers in
level of 800-1,000 m above sea level (Pang Da Royal Project Development Center),
ADG has values in the range of 0.44-0.49 kg/day. In the RPPM crossbred pigs rearing
under levels of >1,000 m above sea level (Ang Khang Royal Project Development
Center), ADG had values in the range of 0.51-0.64 kg/day.

Key words: Swine, Native crossbred pig, Pietrain, Meishan, Production performance,
Highland



