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A Study of Growth Performance of 10-40
Kilogram Pigs Fed Protein Source from Fish
Meal and Full Fat Soybean
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Abstract

The study of growth performance of 10 - 40 kilogram pigs fed protein source from fish meal and full fat
soybean were investigated. The experiment treatment diets containing 0, 3 and 6 % fish meal were formulated.
Twelve crossbred (Large white x Landrace x Duroc) pigs consisting of six castrated males and six females
(11.77 kg average body weight) were used as experiment animal. The experiment design was Randomized
Complete Block Design (RCBD) with 3 treatments and 4 pigs (two castrated males and two females) per
experiment unit were used to determine growth performance. Pigs were kept in cage and collected data until
average body weight were 20 kg. The result of study growth performance of 10-20 kilogram indicated in daily weight
gain was similar for pigs fed 0, 3 and 6 % fish meal as (P > 0.05) 352, 438 and 484 g/h/d respectively. Similarly,
pigs fed 0, 3 and 6 % fish meal showed similar gain per feed (P > 0.05) were 459, 523 and 519 g/kg respectively.
Furthermore, pigs fed 0, 3 and 6 % fish meal showed similar protein efficiency ratio (P > 0.05) were 2.55, 2.91 and
2.88 respectively. The result of study growth performance of 20-40 kilogram indicated in daily weight gain was
similar for pigs fed 0, 3 and 6 % fish meal, as (P > 0.05) 545, 636 and 632 g/h/d respectively. Similarly, pigs fed
0, 3 and 6 % protein fish meal showed similar gain per feed (P > 0.05) were 403, 417 and 412 g/kg respectively.
Furthermore, pigs fed 0, 3 and 6 % fish meal showed similar protein efficiency ratio (P > 0.05) were 2.24, 2.32 and

2.29 respectively.

Keywords: Fish meal, growth performance, 10-20 kilogram pigs, 20-40 kilogram pigs

MAIDEMANENST AULNUATAFTNT HWIINEISTYAULIY YOULAY 10002
Department of Animal Science, Faculty of Agriculture, Khon Kaen University, Khon Kean 40002



£y

340 Ufl 34 aluf 4 ganAN-SunAN 2549 UAHINHAT

Q7 1
UNARga
9 s & v 4 STandy et . S oa e e
ﬂﬂiﬁﬂw’\auiinu:ﬂ’]ilﬁ]i@LG]UI@?JQJQH?%’M%H 10§19 40 Alaniu AldSudavuwazandedludududn
unaalsan lavldomniszdudadusandretiu 3 1wy fe USunnandudeuss o, 3 uaz 6 lugmmmi I%ﬁgﬂi
gnWaw (@537 x wamTs x g389) w12 @ winduTuduwaly 11.77 Alansu wdsgnisantiu 3 ngw nguas
. 5 0 . o U - o s , ol
4 @ (wer] T 2 6 uaziwendly Fwan 2 6n) Lwaﬂnmausmu:n‘mamumuimaaqnm ssudantuluszaun
WANATIA Lﬁmqnﬂuﬂan%ﬂuLLa:Lﬁwﬁagmuﬂsxﬁaqﬂiﬁﬁmﬁnﬁaqﬂﬁmm&‘mﬂu 40 Alansu wdsnsenwianu
swnneanidu 2 329 Ao 10-20 Alansu waz 20-40 Alandy INMIANEAITINAWIN 10-20 Alan3y WuIEaIINT
o A s y L . 4 s . v @ W A C e
wigidulavssgninldSudaduns s s:du fe o, 3 waz 6 SdarnmeimdulalndiAveiu e wuandreiung
a0id (P > 0.05) fdndu 352, 438 uaz 484 niudoddaTu AWANGY LTWALITLMMING T ANGOUS I MM TR AN
; A= T . I R O o
WUINgnIN dSulusfuwnndanduns 3 széu SimindfitindeySunmenisfinulndidoiu Tidanuuandraiunig
&0& (P > 0.05) dawilu 459, 523 uaz 519 niudenlansy s ey W dsfudT NS A wns iU sEu wmqumﬁ
TdFudandudonas o, 3 usz 6 duszAnSamnnldlusdulndifusiu (P > 0.05) laudandu 2.55, 2.91 uas 2.88
awaey wanslFantmduunsdldsduluamis ﬁLtuﬂﬁuﬁﬂﬁqnsﬁamsms:msw%zyLﬁuimﬁniwqmﬁlﬁ?ﬂﬂﬁu
anniundeslududuiosiodiny sunrdnssasimin 20 fi9 40 Alansw wuiﬁmwmnﬁzyLauiﬂmaaqnimé’
Futaduns 3 32 Ao o, 3 uar 6 ddasnsaigavlalndAustu ludawuandraiuniseda (P > 0.05) Seudu
545, 636 WA 632 NIUABAIADTL AWAIGL LTWALIALIRING ML ANdoUS I MM TN wudﬂqmmé"?ﬂﬁiﬁu
nUaduns 3 sy SimnnaifiindasSunnemninnulndifosiu ludaruuandraiunesda (P > 0.05) il
403, 417 Wez 412 niuAaAlaNTY @wEdy LBwdpIfuUTsANS M wnsldlusEn wuiwqmﬁlﬁuﬂmﬂﬁama: 0, 3
wae 6 JuszanSnwnsldlusaulndidosiu (P > 0.05) laadanilu 2.24, 2.32 uaz 2.20 sy wanslFanyu
Duunailsfiuluomns Suwnlimlignsdaustounnaesyduladningnaildsulusduantaumdeduiuduios
STIGHE

drdhdny: Usnlu gnaimin 1o fis 20 Alandu gnavwiin 20 s 40 Alaniu susTouzmseiyLaule

o P ar & 1 = =3 a [
UNUI Tds@uandad wazwnaldsdnanieg (g3ng,

A = 4 da o o 2536 ; §1L37, 2547)
lus@ududnlnouznilsndanusdnyda . np
g R NPT I mslduatu (fish meal) luomnida?
FOUNNINNTHUR I@maww:aﬂamwmammy e o . . -
. e am adie = . Uauduiduundaldsfugmniwdvesawnan
W@ulaagiTiaswseda N dnanaass laanld e e . aw A% :
. L . HRGN U N ﬂmﬂmgmmwmLﬂuwaauﬂmaaau
Yanduwasautfaunnaia Sldvdwdn 098 a e - P e Musan o
L T . , nsuswnza Jewiinugs Ulus@u ladw
Uyenoy uwalanauinaioiatesienilanonais : : - e
3 WRZLIDIQDLFY Iﬂs@ul,mswua%s:mwsaﬂaz 50

-9 s 1 a a d' ~ U,
Rl TalF U@ ulwlSunmiiie s 75 laiwdannz 2 fs 12 whaganhdlua

a v o & o m A [ v o
wefiuanudaanisvesdad Judufiezdesly Uudaindiu uszdinfoarflutretevas 1.3 fia 4.0
Sagauililusdudundn @lusduganindonas a N8l 4 4 a7, &

q y - Iﬂsmumaoﬂmﬂuuqmmwm maw@aﬂma:ﬂm
20) iwndaznaudin Fagliuemislsin guduild Infidusiuanudesnivasdng @

smiudadldunnunadng 9 il fa unds dmstetldas  sauladmdulaTuillauen
U



oyl o o

34 {ULN 4

qmﬂu—ﬁmma 2549 341

UAUINBAT

dyznaulUdrontaludusiiadny 9 Auwalsly
ANTRAVOIUAN sonanimtaudaduunas
ﬁﬁmamim@mn"ﬁﬁ@ laslanw1zuaatgos
Woswoss wazustnquandey % tala@w
e’f;oluﬂstﬁmm%w wazwWasneds U3wm
maammmmam LLawmeLﬁummn@ﬂsmm
ﬂmﬂmmmm‘l’ﬂé’lummsam Faanands
’nﬁwaaﬂmﬂiﬂ@ Soff dahwan Usanduia
WA ﬂmﬂua@mwu I@U@mmwmaaﬂmﬂuv
wsildAunITuitnInaauas mu@’naeﬂmw
suldluudszngnis ds5asnalFlandulu
mmi‘ﬁuayjﬁuqmmw LRSEINYITNBUN
Tnguinisaesdayu SasniThuantule
mmiqmﬁﬁdﬂi mmna’%mm:ﬁugaq@vlmﬁu
Souaz 10 qmnﬁm:eﬁ"uqaq@vlmﬁu Yapas 5
ﬁ%mqﬂﬁ;uﬁmu LLa:qﬂ*sWaLLsJWuﬁ:s:ﬁugaq@
YaiAuSauay 7 (Castillo et al., 1995 ; Nessmith
et al., 1996 ; Bergstrom et al., 1996 ; Kim and

Easter, 1996)

'
o

AslFawiadladudn (full fat soybean)
o € ad a n'a A o =%

1117803 32 nnsnaanndedladmdnlu
gwsdes waalaoniTldanwTauuszudegy
4 5% & aw3eaw, Jet-sploding, Micronizing
) o A o g A a a

Wwas Extrution Sndsdumwduilsduady
¥ Ld ¥ Qs d‘ Qs
apay 37 buNuiousz 18 WREWEIITUNLE
5= lymild 3.30 §14 3.62 LunNzLARREIdaRLANTY
%aﬁaLﬂuamﬁﬁq@uamypnﬂﬂﬁ’aUlﬂiﬁu R
WE 9% WONATNUREITILRARM LRV bRRNNT
fiausiafingadian I@mmﬂ’mwlmmmwm
Svdadluiuds duudsldauiie NI
nandauaznIsnaslunirlifainuiouszning
nsudsgl Lundsdladmduioinduludn

o

'ﬂ’mﬁ’ﬁﬁ?\ﬁﬁ%?UQHQﬂ‘i%ﬂﬁ%N LWIITUDNIANN

lﬂﬂsauqmmmﬁwLﬁwﬁumﬂﬁamﬁamﬁ’s
ﬁ’;mﬁaﬂmﬁmau5@1ﬁw§aaﬁumnvlmﬁu n36
Qr ‘ﬂl < & =¥ dl 1 | 1
Vosufisnidn adfin wazlnrusiideudnoun
anamluaﬂﬁummm%mmmmmaaﬂmmwm
mﬂ%’lmmsamm 25 ©14 30 maammwuamﬂu
as
n'ssmn'mmﬂsgﬂ amﬂiﬂmumﬂmmqmqu
dowl A s e e o
ﬂlmmmaaﬂ’ummm:@uqﬂummm:wﬂ%
Lagulumnina? ﬁaﬁmﬁaqnmuﬁﬁwﬁn 90
Alan3uy 1 ¥nniundssunuiundodladn
= = qe/ ar 1 « 1 1 W
LEulua v TRt RN FIaaNe Fazaaelalx
Yl usnnunai e s qutnndedlududunls
] 2 af U s ¥ =]
TumsgnIiuioy UnaldszauSouss 10 D3
15 VDIFAIDNT (Wiseman et al., 1987 ; Friesen
et al., 1993 ; Galar et al., 1998 ; Kim et al.,
2000; Piao et al., 2000)
¢ Xeo & A &
nInasesnTIRiiTagUIzasd  LWeAN®N
amsnu:mﬂﬁ@Lauimaaqmﬁlﬁ%uﬁamﬁaa
TaguLdis LLazszéTuﬂmﬂulummsLmﬂ@mﬁuﬁ

gnTWIAEN 10 83 20 Alansu

qﬂnsniuaz%%mswmaaa

oy ¢ &

Tuninasesilignagnuas (an5alvh x
WAWLIT X 390) T 12 @ (Lway W
6 ¢ uasiwendn s 6 @9) IEEnmiwun
2w Ao v @ B
Sudwedpn 11.77 DlaniN 1AL ﬂﬂuﬂan
P934 u,u'mmaam“ﬂu 3 NRY I@ﬂmamﬂa:wa:
4 61 (el I 2 1 wRsLWeLE W
2 @) W aANINABITE @uﬂmﬂu‘lummw
Lmﬂ@hsﬁwiaammuzmﬁLfnmL@\UI@maaaﬂs
mmsmumauaauﬂﬂmm%mma@mumamﬂu
20 Alansy laoiiwin Kamanesudunas

q@ﬁ"\EJ‘HEldEf{ﬂ51%LL@&Z&ﬂ@7ﬂﬂlﬂdﬂ’l‘§ﬂ@ﬂﬂﬁ LR



342 U9 34 4 BRIAN-5UIIAN 2540 UANIDHAS

L= a dla 1 o &
uumﬂsmmmms‘nnumauqﬂﬂmma:mew

ANDM T

UNUNIINARDIL UL Randomized Complete Block
Design (RCBD) I@uﬁi:ﬁuﬂmﬂuﬁumdwﬁu
luggmmvﬁ7§Lﬂuﬂﬁﬂlumsﬁnm W4 3 TTady
(Ushdueas o, 3 uge 6)
S8z 2 2P u,a:LU%‘UmﬁuumwLmﬂ@'wuaoﬂ'w
LQ5UI®U3§ﬂ7§ Duncan’s New Multiple Range

U388z 2 9 (udan)

Test (Steel and Torrie, 1980) Ui:ﬂauggmmms

UZIRINYINTTaRay NINaRDIASITLE Wﬁi:ﬁuiﬁiﬁmf}uﬁ"am: 18 uazlidasiuiun

Islofiudeladudy g0 - 100 lﬁqnmnﬁﬂﬁu
mmma:iﬁmaz}wLﬁwﬁmwmmﬁamﬁ 1
0IMIFNTIUGE 2 A%s lutagn 06.30 LR 16.30
WA ‘[mgmmmﬁiﬂumimam I FR
Iu Table 1

Table 1 Experimental djet
Feed ingredient (%) Level of fish meal (%)

Fish meal

Full fat soybean
Corn

Broken rice
Rice bran
Soybean oil
Di-calcium phosphate
Limestone

Salt

L~lysine
DL-methionine
Premix

Total

Chemical composition (%)

Dry matter
Metabolizable energy (keal/kg)
Crude protein

Fat

Crude fiber

Ash

Calcium

Phosphorus
Available phosphorus
L-Lysine
DL~-Methionine
Cystine

0 3 6
0.00 3.00 6.00
40.00 34.60 29.25
40.00 42.75 45.35
5.33 5.33 5.33
10.10 10.10 10.10
0.00 0.32 0.68
1.55 L.10 0.70
1.90 1.78 1.65
0.32 0.27 0.25
0.14 0.11 0.09
0.16 0.13 0.10
0.50 0.50 0.50
100.00 100.00 100.00
91.40 91.30 91.10
3529.00 3529.00 3529.00
18.00 18.00 18.00
11.32 11.01 10.75
4.97 4.50 4.02
7.06 6.66 6.32
1.20 1.20 1.20
0.78 0.78 0.78
0.34 0.34 0.35
1.00 1.00 1.00
0.39 0.39 0.39
0.26 0.25 0.25
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Fig. 1 Body weight of study 10-20 kilogram
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Fig. 2 Body weight of study 20-40 kilogram
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Growth performance of pigs at 10-20 body weight

Level of fish meal (%)

Items SEM
0 3 6

Number of pigs, head

male 2 2 -

female 2 ) =

average 4 4 =
Initial body weight, kg

male 12.30 11.50 12.10 =

female 12.00 12.10 10.40 =

average 12.15 11.80 11.25 -
Final body weight, kg

male 22.10 24.10 27.60 -

female 21.90 24.00 22.00 =

average 22.00 24.05 24.80 =
Average daily gain, g/h/d

male 350 450 554 -

female 354 425 414 -

average 352 438 484 41.29
Average daily feed intake, g/h/d

male 766 836 933 -

female 766 836 933 C

average 766 836 933 -
Average protein intake, g/h/d

male 138 150 168 -

female 138 150 168 -

average 138 150 168 =
Feed efficiency ratio

male 457 538 593 -

female 462 508 444 =

average 459 523 519 46.90
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Table 3 Growth performance of pigs at 20-40 kg body weight
Level of fish meal (%) CV. (%)
4] 3 6
Number of pigs, head
male 2 2 -
female 2 -
average 4 4 -
Initial body weight, kg
male 22.10 24,10 27.60 =
female 21.90 24.00 22.00 =
average 22.00 24.05 24.80 -
Final body weight, kg
male 37.50 41.20 48.00 =
female 37.00 42.50 37.00 -
average 37.25 41.85 42.50 =
Average daily gain, g/h/d
male 550 611 729 -
female 539 661 536 -
average 545 636 632 11.58
Average daily feed intake, g/h/d
male 1,353 1,524 1,534 -
female 1,353 1,524 1,534 -
average 1,353 1,524 1,534 -
Average daily protein intake, g/h/d
male 244 274 276 -
female 244 274 276 -
average 244 274 276 -
Feed efficiency ratio
male 407 401 475 -
female 399 434 349 -
average 403 417 412 11.25
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