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ABSTRACT: This study aimed to determine the effect of copra meal on the growth performance and behavior of
weaned pigs. Eighteen female pigs of 3 crossbreeds (Duroc x Landrace x Large White) were used, with an average
initial body weight of 9.34+2.10 kg. The pigs were divided into 3 groups according to the type of copra meal obtained
as follows: Group 1 basic weaned pig diet using 3% of white copra meal (WC); Group 2 basic weaned pig diet using
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3% of brown copra meal (BC), and Group 3 basic weaned pig diet without copra meal (Control; C). The experiment
was conducted and collected data for 6 weeks. The study on the effect of copra meal on the growth performance
of weaning pigs found that the experimental group did not affect ADFI and ADWG (P>0.05). However, it was found
that the experimental groups affected the feed efficiency of the pigs (FE). In weeks 3-4, the pigs in the WC group
had the highest feed efficiency, followed by pigs in groups C and BC, respectively (P=0.05). Effects of copra meal on
the behavior of weaned pigs. It was found that copra meal and experimental week affected eating behavior of
weaning pigs (P<0.0001). The WC group showed a higher frequency of eating behavior in the first 3 weeks than the
other groups. Furthermore, copra meal-fed group showed a higher frequency of laying down behavior (P<0.0001) in
the first and sixth weeks than the non-treated copra meal group. Moreover, a group of pigs not treated with copra
meal showed a higher frequency of scratching behavior (P<0.05) throughout the experiment. Therefore, it can be
concluded that white copra meal can improve ADFI and ADWG better than brown copra meal at the beginning of
the experiment. It also enhanced eating behavior in white copra meal group in the first three weeks of experiment.
Copra meal can be used in the weaning pig diet, the use of 3% copra meal has no negative effect on weaned pigs
and can reduce the feed cost.

Keywords: copra meal; growth performance; behavior; weaning pig
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Table 1 Chemical composition and nutritional value of experimental diet

ltem wc" BC” c¥
Ingredients (%)
Corn 65.10 65.50 68.30
Soybean meal 27.90 27.50 27.70
Dicalcium phosphate (CaHPO,) 0.70 0.70 0.70
Calcium carbonate (CaCO,) 0.70 0.70 0.70
Premix (vitamin)" 0.15 0.15 0.15
Premix (mineral)”’ 0.15 0.15 0.15
Soybean oil 2.00 2.00 2.00
Copra meal” 3.00 3.00 -
Salt 0.30 0.30 0.30
Calculated composition (%)
Crude Protein 18.00 18.00 18.00
Calcium 0.52 0.52 0.52
Total phosphorus 0.19 0.19 0.19
Lysine 0.95 0.95 0.95
Methionine + cysteine 0.55 0.55 0.55
Threonine 0.60 0.60 0.60
Tryptophan 0.17 0.17 0.17
Metabolizable energy (Kcal/Kg?) 3,265.00 3,265.00 3,265.00
Analyzed composition (%)
Dry matter 90.27 90.24 90.18
Total ash 3.99 3.95 3.95
Acid Insoluble Ash (AIA) 0.35 0.27 0.34
Acid Soluble Ash (ASA) 3.65 3.68 3.61
Crude protein 18.34 18.57 18.60
Crude fiber 4.80 4.66 4.19
Calcium 0.60 0.56 0.59
Phosphorus 0.35 0.45 0.38
Gross energy (cal/g) 4,166.30 4,108.90 4,095.60

Y Provided per 100 kilogram of complete diet: vitamin A, 2,678 IU; vitamin D3, 508 IU; vitamin E, 8 mg; vitamin K3, 0.44 mg; vitamin B1,
0.20 mg; vitamin B2, 0.86 mg; pantothenic acid, 2.70 mg; nicotinic acid, 3.86 mg; vitamin B6, 0.53 mg; Folic Acid, 0.05 mg; vitamin B12,
0.01 mg. # Choline chloride 50%, 227 mg; Biotin, 0.02 mg; Cu, 48.21 mg; Fe, 26.76 mg; K, 0.04 mg; In, 0.13; Mn, 10.71 mg; Zn, 29.46
mg; Co, 0.13 mg; Se, 0.04; BHT, 30mg. ¥ Copra meal is a by-product after juicing coconut milk and squash coconut oil, it has a white
appearance and a pleasant smell from Ampol Food Processing Company Limited. ¥WC = basal diet with white copra meal 3%. > BC

= basal diet with brown copra meal 3%. ¢ C = basic diet without copra meal.



KHON KAEN AGRICULTURE JOURNAL 53 (3): 559-571 (2025)./d0i:10.14456/kaj.2025.xx.

4. P1SIATITING

4.1 N15ATITINILAT
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(Acid Soluble Ash: ASA) TUsfiumeny (Crude Protein) W ol (Crude Fiber) waawieou (Calcium) Weoaesa (Phosphorus)

Wa:1UTIW (Gross Energy: cal/g) Mu35N15v89 AOAC (1998)

4.2 NMFUATIEINNEDA
U doyaaussnnInn1sas i ulanazngAn TN uanaeani lu13ATei A1 UTUTIN (Analysis of
Variance, ANOVA) m1in1snaassuuuguauysal (completely random Design , CRD) wag3iasizvitiiaiuTeuiiisuainy

WANFN9TENINNALABTENI NG ULAEAT Duncan’ new multiple range test lagldlusunsudnsagy Statistical Analysis

System (SAS) (2021)

Table 2 Definitions of 15 behaviors of pigs used in the experiment

Behavior Definition

Eating; E Pig chewing or swallowing feed
Standing; S Pig use their four legs to stand still
Moving; M Pig use feet to move

Laying down; L
Rooting; R

Playing; P

Drinking; D

Panting; PA
Defecation; DF
Diarrhea; DH
Urination; U

Biting; B

Vacuum chewing; VC

Scratching; SC

Dog siting; DS

Pig sleep with their side bodies touching the floor and legs tilted to one side
Pig use their noses to dig

Pig playing with toys or equipment inside the pen, which showed fun and relax
Pig bite nipple water into their mouth, swallowing water
Pig shortness of breath, faster and sticking tongue

Pig excretion wastes from the anus in solid form

Pig excretion wastes from the anus in liquid form

Pig excretion wastes from the genitals in liquid form

Pig use mouth and teeth for bite things

Pig chewing without feed in mouth

Pig use legs to contact with the skin on his body or use the body to rub against

the pen or equipment in the pen

Pig sitting on the ground with the front legs still not flat on the ground

Adapted from Hwang et al. (2015)
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Table 3 Effects of copra meal on the growth performance of weaned pigs

[tem WC BC C SEM P-value

Average Daily Weight Gain (Kg/pig/day)

week 1 -2 0.45 0.39 0.44 0.01 0.20
week 3 - 4 0.57 0.53 0.59 0.01 0.35
week 5 -6 0.46 0.54 0.49 0.02 0.20
week 1-6 0.49 0.49 0.51 0.01 0.67

Average Daily Feed Intake (Kg/pig/day)

week 1 -2 0.73 0.67 0.78 0.02 0.20
week 3 -4 0.90 0.90 0.96 0.02 0.53
week 5 -6 0.98 1.03 1.05 0.02 0.55
week 1-6 0.87 0.87 0.93 0.02 0.25

Feed efficiency

week 1 - 2 0.62 0.59 0.56 0.01 0.15
week 3 - 4 0.64° 0.59° 0.61%° 0.01 0.05
week 5 - 6 0.47 0.51 0.47 0.12 0.31
week 1 -6 0.57 0.57 0.55 0.01 0.13

Treatment: WC = basal diet with white copra meal 3%; BC = basal diet with brown copra meal 3%; C = basic diet without copra meal.

b Means with different superscripts within a row differ significantly (P<0.05)
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Table 4 Effects of copra meal on eating, drinking, moving, and laying down behavior of weaned pigs
Behavior Treatment P-value
SEM
(times/hour) WC BC C treat  week treat*week
Eating
week 1 374+ 7.13° 3.10 + 5.37° 4.28 + 6.69°
week 2 6.02 + 9.86° 5.14 + 8.44° 4.67 + 8.48°
week 3 4.94 + 8.08%° 491 + 7.96° 4.05 + 6.79°
1.25 0.198  0.003 <.0001
week 4 4.64 + 7.98%° 4.72 + 8.50° 4.21 + 7.53°
week 5 4.38 + 8.85%° 4.32 + 8.27° 4.08 + 9.10°
week 6 2.21 + 4.09° 274 +527° 6.72 + 14.06°
Drinking
week 1 0.31 + 0.70 0.26 + 0.62 0.36 + 0.75
week 2 0.37 + 0.77"® 0.49 + 0.86" 0.23% + 0.68°
week 3 0.35 + 0.62°® 0.50 + 1.21% 0.30 + 0.67°
0.19 0.041 0.067 0.204
week 4 0.42 + 0.82 0.57 + 1.68 0.38 + 0.72
week 5 0.22 + 0.50° 0.43% + 0.73" 0.41 + 1.93"®
week 6 0.19 + 0.41° 0.27 + 0.61"® 0.35 + 0.73"
Moving
week 1 16.04 + 16.47° 15.85 + 15.07°  16.15 + 16.92°
week 2 5.95 + 12.05° 8.07 + 12.85° 6.48 + 12.52°
week 3 2.89 + 5.52° 2.89 + 5.83° 351 + 7.51°
1.20 0.066 <.0001 0.136
week 4 1.86 + 3.84¢ 1.93 + 4.01¢ 2.48 + 6.09
week 5 1.80 + 4.56¢ 234 + 519 257 + 5.26°
week 6 2.78 + 7.06% 2.40 + 6.28% 4.08 + 8.30°
Laying down
week 1 3832 + 1871 39.19 + 16.43°  37.14 + 18.57°
week 2 46.81 + 17.27° 4552 + 18.04°  47.75 + 17.94°
week 3 51.39 + 12.41° 51.04 + 12.52°  51.69 + 12.68°
1.84 0.022 <.0001 <.0001
week 4 5217 + 11.25° 5208 + 11.83°  52.16 + 11.75°
week 5 5321 + 11.08%°  51.99 + 11.75°  52.36 + 12.73°
week 6 54.60 + 10.66™  54.19 + 10.83"  48.30 + 17.72%°

Treatment: WC = basal diet with white copra meal 3%; BC = basal diet with brown copra meal 3%; C = basic diet without copra meal.

The value shown after the + sign is SD = Standard Deviation. * & Means with different superscripts within a row differ significantly

(P<0.05). *® Means with different superscripts within a column differ significantly (P<0.05).
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Table 5 Effects of copra meal on rooting, playing, biting, and scratching behavior of weaned pigs
Behavior Treatment P-value
. SEM
(times/hour) WC BC C treat week treat*week
Rooting
week 1 0.97 + 3.28° 0.75 + 2.22° 1.22 + 3.36°
week 2 0.28 + 1.15° 0.21 + 1.05° 0.16 + 0.69°
week 3 0.15 + 0.68° 0.17 + 0.71° 0.05 + 0.32°
027 0.700 <.0001 0.406
week 4 0.26 + 0.90° 0.24 + 1.15° 0.17 + 0.93°
week 5 0.01 + 0.10° 0.00 + 0.00° 0.01 + 0.10°
week 6 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00°
Playing
week 1 0.05 + 0.21%° 0.16 + 0.67° 0.12 + 0.52°
week 2 0.08 + 0.51° 0.08 + 0.50%° 0.09 + 0.73%
week 3 0.06 + 0.41°° 0.00 + 0.00° 0.02 + 0.19°
0.10 0799  0.046 0.624
week 4 0.02 + 0.14° 0.05 + 0.25° 0.07 + 0.61%°
week 5 0.05 + 0.40%° 0.03 + 0.21° 0.01 + 0.10°
week 6 0.09 + 0.56° 0.11 + 0.67%° 0.04 + 0.38%°
Biting
week 1 0.19 + 1.02° 0.23 + 0.64° 0.10 + 0.49°
week 2 0.02 + 0.14° 0.03+0.17° 0.04 + 0.23°
week 3 0.00 + 0.00° 0.10 + 0.74%° 0.00 + 0.00°
0.11 0.121  <.0001 0.712
week 4 0.12 + 0.88° 0.07 + 0.77° 0.03 + 0.29°
week 5 0.00 + 0.00° 0.04 + 0.30%° 0.00 + 0.00°
week 6 0.00 + 0.00° 0.00 + 0.00° 0.00 + 0.00°
Scratching
week 1 0.06 + 0.31° 0.01 + 0.10 0.08 + 0.28°
week 2 0.02 + 0.14° 0.01 +0.10 0.01 +0.10°
week 3 0.00 + 0.00° 0.01 + 0.10 0.01 + 0.10°
0.03 0.059 <.0001 0.043
week 4 0.01 + 0.10% 0.00 + 0.00 0.01 + 0.10°
week 5 0.00 = 0.00° 0.00 + 0.00 0.03 + 0.21°°
week 6 0.00 + 0.00° 0.01 + 0.10 0.00 + 0.00°

Treatment: WC = basal diet with white copra meal 3%; BC = basal diet with brown copra meal 3%,; C = basic diet without copra meal.
The value shown after the = sign is SD = Standard Deviation. ®° Means with different superscripts within a column differ significantly

(P<0.05).
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Table 6 Effects of copra meal on defecation, diarrhea, and urination behavior of weaned pigs
Behavior Treatment P-value
: SEM
(times/hour) WC BC C treat  week treat*week
Defecation
week 1 0.07 + 0.30°° 0.12 + 0.45%° 0.14 + 0.46%°
week 2 0.05 + 0.21° 0.08 + 0.31%° 0.07 + 0.26°
week 3 0.05 + 0.21° 0.16 + 0.64° 0.20 + 1.07°
0.15 0.280 0.004 0.321
week 4 0.13 + 0.71%° 0.06 + 0.23° 0.17 + 0.94%°
week 5 0.16 + 0.90° 0.34 + 1.43° 0.12 + 0.79%°
week 6 0.01 + 0.10° 0.01 + 0.10° 0.03 + 0.21°
Diarrhea
week 1 0.03+0.17° 0.00 + 0.00 0.00 + 0.00
week 2 0.01 + 0.10%° 0.01 + 0.10 0.01 +0.10
week 3 0.00 + 0.00° 0.00 + 0.00 0.00 + 0.00
0.02 0918 0.324 0.211
week 4 0.00 + 0.00° 0.01 + 0.10 0.00 + 0.00
week 5 0.00 + 0.00° 0.00 + 0.00 0.00 + 0.00
week 6 0.00 + 0.00° 0.01 + 0.10 0.02 + 0.19
Urination
week 1 0.13 + 0.36° 0.06 + 0.27%° 0.12 + 0.59°
week 2 0.08 + 0.31° 0.07 + 0.26° 0.06 + 0.23%°
week 3 0.06 + 0.25% 0.07 + 0.26° 0.06 + 0.25%°
0.06 0.876 0.007 0.481
week 4 0.03 +0.17° 0.02 + 0.14° 0.04 + 0.19°
week 5 0.04 + 0.19%° 0.10 + 0.33° 0.05 + 0.21%°
week 6 0.05 + 0.32°° 0.04 + 0.23° 0.02 + 0.14°

Treatment: WC = basal diet with white copra meal 3%; BC = basal diet with brown copra meal 3%,; C = basic diet without copra meal.
The value shown after the =+ sign is SD = Standard Deviation. ®° Means with different superscripts within a column differ significantly

(P<0.05).
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