B meriivd A7 BB A T AT AU YR 9 TUAREIT TOUSURYANN TN N
NANNITU- T
4 S«
a'v.'n a ¢ o -
Fatyimuioms  WHRan daue

) H o =S s
ARYAT TUNTIMIT N M v

(fitwAeIRTaE dndin vwdng)

LManisia

¥ Xae (.ﬂld < v w ¢ @ o
M IMARBIATIMNAGLITYH AL NBANKOY AMHENNUG B T VAL TUIARMAY
e N M TR AR RN TIN- (i iin 20-100 ATan3w)

[ L4 @ @ o e o o
3 gdan (adalan x waudlad x g3aA) 40 @ ilufagean 20 @) Fidi

20 $7 TNl SunARasLaRy 20.26 ATAnIN  weuNNTnARavMuL Completely

randomized design éjﬂiﬂ’\ﬂﬁ‘iﬂﬂaa\:ﬁ 5 +fin  (treatment) 4
(replication) 1u 1 wiumeaay (Aan) UsvnauRamsnaney 1 %2 #ady 1
#1 pwnvamavgasn 1 (ldsuiny) 16.02%  CP, 3,210 keal/kg Ay
14.05% CP, 3,230 kcal/kg Augnuiiwiin 20-60 war 60-100 fATaniy
paehgy  awnIARavgaan 2, 3, 4 uaw 5 Usznaude TuTRuge wWaewmg
(HP-HE) 16.52% CP, 3,348 kcal/kg Tushugs widwewe  (HP-LE)
16.34% CP, 2,948 kcal/kg Tusmuem waweuge (LP-HE) 12.72%  CP,
3,405 kecal/kg uwavTusausn wlvewem (LP-LE) 12.80% CP, 2,898
keal/kg  arwatsy AawnsuLuiem (ad Libitum) iS0MfunaanLawn \ita

2 o o o Y J d‘ =
Qniﬁuhﬂun 100 ATANIN §NIVNAIRTONS L HEANHIAMNTHEN



-

wanNYInAREIWLAN nTvzgnaau (miin 20-60 ATan3w) dgnimidy
awTSiiy, BP-HE uay HP-LE  msin1aedeLuteiaduma i
0.703, 0.688 waz 0.672 ATAnSuA AR uansneRuas Y Lsia Ry utagi
gnawléfua s LP-HE  uay LP-LE fmsnnnTL 3L AuTaLaRRa T RY
0.592 waz 0.570 ATANTUAWATWL WANATIAUBHTCLAENETAY  UALARANIM
AR (P<0.01) fugnawléuanTifmndvy, HP-HE uay HP-LE
pmasl  Tewvi e lunaveeRsgnanlETua NS ey,  HP-HE  uag
HP-LE LH3vuiianlunmaaaeiviam 57, 59 waz 61 Tummiahtl uanenem
asvlahisEAY uﬁuwnﬁﬁvﬁuaﬁﬁvﬁﬁﬂaﬁﬁw§QHUQniﬁ1ﬁ%uawuﬂi LP-HE uay
LP-LE Su\avariaaniumanaaas i #a 70 T Sasniaiuamsiafua s
raegnIFTIa NI ITun A, HP-RE, HP-LE way LP-HE Nansnnsfiuams
\aauRa L 1.55, 1.61, 1.62 uay 1.68 ATanuamahfy  unnveim
Aty (P<0.05) fugnawléuamns LP-LE eftininntsfua s Ladeda
S 1.81 ATany dsvdvBnmannifens  qneilafuenTiteu i,
HP-HE wa¢ HP-LE musdvBnmmsifamisininu 2.21, 2.33 uay 2.41
AMEL UANATEEN SR R IGN L Fua WS LP-HE uae LP-LE il
UsvAMEN NIl Fa TR 2.84 uRy 3.18 amatl  wagivmEnIMLASY
2773 LP-HE uay LP-LE umnﬁﬂvﬁuaéﬁwﬁﬁﬂaﬁﬁmﬁu

luszuggnsge  (wiin - 60-100 ATan3x) gl Fua T aiSe e,
HP-HE, HP-LE Wa¢ LP-HE iaws1nn3ia3afuTaiaiusaiuiiniu 0,918,
0.953, 0.886 WAz 0.872 ATANJuw WAL uaAnMeTAs 1Y lsENLMEY Tutne
gnaviaduams  LP-LE ﬁﬁﬂiﬂnﬁiLﬂgmtﬁuTnsagﬂﬁaﬁusﬁﬂﬁu 0.780 ATaNIM
wasuANA B R RE TN AR T S ey, HP-HE,  HP-LE
war LP-HE awanu  3veviaamiunavesay  dnsmladuamisiSidiey,
HP-HE, HP-LE uag LP-HE 1¥izmgiianluniavasaviviniy 43, 41, 44 uaz
15 Sugraiet wansneuRtLENEEAY AnsHETuMYS LB-LE Afzeziann

|UATHARRIWMIGR 52 M usnneiMatTeuE RGN L AU TN



\SuLi, HP-HE, HP-LE ua¢ LP-HE wwahby usvaminmnsldamns
gnladuamnasSeiisy, HP-RE  war HP-LE wiiy 2.91, 2.93 uav
3.11 wuaT il wAnAnTuaHNWLEAGE Y TUgnTNlATUAMNT LP-RE uag LP-LE
FeshlTsRvBEN WAL da M i nY 3,46 way 3.81 awahau
+ v L (=3 o A 2o P=1
LusugdnIgu-o (wWhwun 20-100 nTandu) QnimlﬂiuaquﬁLuiﬂusﬁﬂu
wag HP-HE RaW37n13493q1AuTalanuaaiuiiiu A 0.794 ATandn unnatei
=LY v a w d, v $ o
agusRgEInudnanlasuamns  HP-LE, LP-HE way LP-LE Heingna
LA RUTALRAERE TILATY 0,760, 0.702 uay 0.658 ATANTUAMAA WY
fiymngnaniASua s HP-LE, LP-HE uay LP-LE WANATNIAUBLTSINHERO Y
UsgRvEa M Eans  gnamladunnTisFeu sz nan el fam
4. 4, ve o a » 1, o
niga 2.55 uaslugnanlasuamwid LP-LE MisrantnmnTidawnse mea 3.49
a a N d, ve ) o de o o
FRIINTAIUBMNT L AREAB I {NINLATUEMTTLUTHL L MBS INTAUA M TLARY
Aa‘umiMgaRR 2.02 ATANSN  wAnANSIMAL AN THL AU MNT LP-LE
Femgnniaiuamns Lafuaa i 2.30 AiTandu TvariIRINTMARaY gnaw
iSuawnIuiSeiiey  uay HP-HE 1f5sugiiainavesasivinin Aa 101
wanaNYTEL I RGEIGn I AT M LP-LE  Helfiavugiiainnamenan
anidgn A 122 T FmuATETMNT dnItETua TN T T e Byuena s
witga 1,214.77 1w uanenviuendiliefoiviugniviaSuaTns  HP-HE,
HP-LE, LP-HE uag LP-LE vlffrummaamnsinin 1,366.88, 1,360.70,
1,441.39 usy 1,454.26 wmaWEWY wasEamIInTlASuamNs  HP-HE,
HP-LE, LP-HE uag LP-LE umnAneimatinyladiiuaae
AanmEn  eomemlmudumiy  (Back fat thickness)  gniklady
ALY uay HP-LE AW A 1.20 13 uAnAneiuan ity
a8 w 4, vo § o : v a  w X X dev o Lo
penugnInt Asuamns HP-HE oA L miudunay 1.49 U2 HunuuRaL e
. i, v o a¥d d s o Ao o
(Loin eye area) gnaMifsuamTiuTeuLpAimmMWNGaLLaHsnYgR 7. 20
g § C‘ i/q; ‘J .:X d‘ ¥ W Z at o
AT wavehdalugnIniasuamns LP-HE duimvmnaiuaduinim 5.93

)-4 o Z fd t o o o
A9 USHNmiiauaY (Lean cut) WANANNUAHTINTHEAQEIMNEATA M TAREY



d, ve L b= o Z & e (% 1, oA
FNINTATUR T bUTHL L NELAAISNNG UBUANE IR 41.62 nTanin  wwga 29.81
Atanulugnaniaiuamns LP-LE

X v & 1 1 o, v a o S
AN TINARANEINL NN AT ARENENINTATUE TN T LUTHU L NBLRENBAIN
s o 8 1w a 2, o A, ve
TLeSgLALTALRRNRETL  wazUTrivinmanTldamnTanngnaniaaue T
o/ o d‘ . o had A z '
CTUTeATN N AAnA Y TaENlY  wAziie) Fazagt 2 lun s e s

' & LA e 3 1 o o
A MWLATA UBNI MU HAUNUATEIMITIUN T INRAATNER



Thesis Title Level of Protein and Energy Relationships on the
Performance and Carcass Quality of Growing-
Finishing Pigs.

Author Mr. Dilok Singhunt

Thesis Advisory Committee

-------------

---------------

---------------

(Asst. Prof. SupHachai Ngarmsak)

ABSTRACT

An Experiment was carried out to evaluate the effect of
level of protein and energy in the diets on the performance and
carcass quality of growing-finishing pigs. Forty crossbred pigs
(Large White x Landrace x Duroc) comprising of 20 castrated
males and 20 females with an averaging 20.26 kg initial body
weight were used in completely randomized design experiment.
There were five dietary treatments each of which was replicated
four times. An experimental unit comprised of two pigs of one
castrated male and one female. Pigs in treatment I (control)
were- fed ratijon contained 16.02% CP, 3,210 kcal/kg and 14.05%
CP, 3,230 kcal/kg during 20-60 and 60-100 kg body weight,
respectively. Whereas the pig in treatment 2, 3, 4 and 5,
pigs were fed throughout the growing-finishing period 20-100

kg body weight with the rations contained high protein-high



enerqy (HP-HE) 16.52% CP, 3,348 kcal/kg, high protein-low energy
(HP-LE) 16.34% CP, 2,948 kcal/kg, low protein-high  energy
(LP-HE) 12.72% CP, 3,405 kcal/kg and low protein-low energy
(LP-LE) 12.80% CP, 2,898 kcal/kg respectively. All pigs were
fed ad libitum and had free access to water  throughout the
experimental' period, and they were slaughtered for carcass
evaluation at body weight approximately of 100 kg.

During growing period was observed that the average daily
gain  in control, HP-HE and HP-LE treatments were 0.703, 0.688
and 0.672 kilogram respectively and did not differ
significantly ambng treatments, However, they were differ
highly significant (P<0.01) from those growver in LP-HE and LP-LE
treatment, which were 0.592 and 0.570 kilogram respectively.
Feeding period in control, HP-HE and HP-LE were 57, 59 and 61
day respectively; and did not differ significantly among
treatments, however, they were differ highly significant from
those grower in treatment LF—HE and LP-LE, that had same feeding
period of 70 days. Daily feed intake of grower in control,
HP-HE, HP-LE and LP-HE were 1.55, 1.61, 1.62 and 1.68
kilogram/day respectively and did not differ significantly among
treatments; in contrastly, they were differ significantly
(P<0.05) from treatment LP-LE which were 1.81
kilogram/day. Feed conversion ratio in control, HP-HE and HP-LE
were 2.21, 2.33 and 2.41 respectively. They were differ highly
significant from those grower in treatment LP-HE and LP-LE
which they had 2.84 and 3.18 per unit of gain respectively. The
result in treatment LP-HE and LP-LE was differ highly

significant.



The performance of finishing pig were observed that the
average daily gain in treatment LP-LE was lowest of 0.780
kilogram and differ highly significant from other treatments,
however, the finisher in control, HP-HE, HP-LE and LP-HE they
were 0.918, 0.953, 0.886 and 0.872 kilogram respectively and
did not differed among treatments. The feeding period of pigs
in control, HP-HE, HP-LE and LP-HE are 43, 41, 44 and 45 days
respeétively and did not differ among treatments. However, they
were differ highly significant from those finisher in
treatment LP-LE 52 days. Feed conversion ratio of pigs in
control, HP-HE and HP-LE were 2.91, 2.93 and 3.11 respectively
and did hot differ among treatments. In contrastly, they were
differ highly significant from those finisher in treatment LP-HE
and LP-LE which were 3.46 and 3.81 respectively. The result
showed in treatment HP-LE and LP-HE did not differ
significantly.

The performance growing-finishing pigs were observed that
the average daily gain in treatment HP-HE is as the same
as in control was 0.794 kilogram. They were differ
highly significant from those grower-finisher in the treatment of
HP-LE, LP-HE and LP-LE were 0.760, 0.702 and 0.658 kilogram
respectively which had showed differ highly gignificant among
them. The feed conversion ratio of pigs in control, HP-HE and
HP-LE diets were 2.55, 2.63 and 2.75 per unit of gain
respectively and did not differ significantly among
treatments, however, they were differ highly significant

from those grower-finisher in treatment of LP-HE and LP-LE



(3.13 and 3.50) respectively and they also had differ highly
significant between them. The average daily feed intake of pig
fed with the control ration had lower amount than those pigs
fed LP-LE ration they were 2.02 and 2.30 kg/d respectively.
Feeding period of pigs fed with the control and HP-HE ration
each was 101 days. A significant longer feeding period of pigs
fed LP-LE ration was 122 days. The control ration had the lowest
cost feed 1,214.77 baht and had differ highly significant
from HP-HE, HP-LE, LP-HE and LP-LE ration and they were
1,366.88, 1,360.70, 1,441.39 and 1,454.26 baht respectively that
were not differ significantly.

The carcass characteristic of pigs in all experimental
diets were found differ significantly among treatments. The back
fat thickness of pig fed the control and HP-LE rations each was
1.20 inch. A significant differences was observed in pig fed
HP-HE ration had thicker back fat was 1.49 inch. Loin eye area
of pig fed>the control ration was 7.20 square inches whereas the
pig fed LP-HE ration had smaller of 5.93 square inches of
loin eye area than control ration. The quantity of lean cut was
differ highly significant among five experimental dietary
groups. The pigs fed control ration had highest lean cut of
41.62 kilogram; 1in contrast the pigs fed LP-LE had the 1lowest
lean cut only of 29.81 kilogram.

The result were indicated that the pigs fed control ration
had the best of average daily gain, feed conversion ratio
shortest feeding period and lowest feed cost. This might due
to the protein and energy level were balanced as recommended by

NRC (1988).



