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Apinun Jindaniradool 2013: Good Quality Forage Utilisation on Compensatory
Growth of Anglo-Nubian Crossbred Goats. Master of Science (Animal Science), Major
Field: Animal Science, Department of Animal Science. Thesis Advisor:

Associate Professor Somkiert Prasanpanich, Ph.D. 79 pages.

This study was aimed to investigate the effect of good quality forage utilisation on
compensatory growth, blood biochemical changes and feed cost of 20 Anglo-Nubian crossbred
goats, aged 7-9 months with an initial weight of 20.46+1.58 kg/kid under Completely
Randomized Design of 5 treatments with 4 animals each where animals in Group 1 (Control)
were fed according to NRC (1981) and the other 4 Groups were fed at maintenance (M), 15%
(-15%M), 30% (-30%M) and 45% (-45%M) lower the maintenance levels of NRC (1981).The
entire experimental duration was 150 days of 2 periods, viz. the restriction period for 60 days
and the re-alimentation for 90 days. The results indicated that animals under the -15%M group
had the highest compensatory index of 86.11% with 62.4%, 56.22% and 45.55% in the M,
-30%M, -45%M, respectively. After feed restriction, all restricted animals were fed a good
quality forage with some meal concentrate during the re-alimentation as the Control affecting
similar growth rate at the end of the study. However, the feed restricted goats had highly
significant weight lost (P<0.0001) than of the Control. In contrast, they had significant weight
gain (P<0.05) during the feed re-alimentation than of the Control. Moreover, the concentrations
of T,, BHB and NEFA were highly significant lower (P<0.0001) during the feed restriction and
significant higher (P<0.05) during the feed re-alimentation than of the Control. The entire feed
cost of 150 days in the Control was non-significantly higher than the others but the net income

in all treatments were also not significantly different.
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Ketone Body Synthesis and Utilization
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a 4 4 o 4 9 1 ] 4 a
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Duncan’s Multiple Range Test (DMRT) NUUVVIADINNTDA ATl
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msazareiilunars (NDF) welenazareldluaisazaeiiilunsa (ADF) Bmesuenunsndg
(EE) uaz1d1 (Ash) vosnauma Inauds vhadnn uazemnsdu (as1ei 5) Fadialus@us
[ S I 4 o w a 4 4 =\
(CP) WNN1 8.86, 5.24 uaz 18.78 1Wloidua auadinuuazInmMsinsizvientseneuniunil
9 1 Y A J 9 1 Y 1 [ u’j
yoana mna Inawialuaisen 5 wuhquamvesraune Inawdsed luszsansu c2
A A A =} 1 I 4 1 = ]
(m15199 1) Aeda1TUsANMEIUTLHIG 7.0-9.0 1o iFuALazA1 ADF UA152HI19 35.0-40.0
sd ¢ & ' ! "
wosidud (unew., 2555) uennnunuNgun il lunaassiiar ldsausn

v
a4 1

1 o 1 v J 3 (4 @ 4
(cp) ganaivhetnana ldnfinegsenine 2-3 nesidudvesiaguis iiesninvhednlums

9 +

naaoinznnuraslgniims g delumndnludaig

Q U

H J 1
M3197 5 oefsznoumaniivesrauns Inawie v19d17 182011594 (% on dry basis)

Chemical Composition (%) Pangola Hay Rice Straw ~ Meal Concentrate
Dry matter (DM) 89.38 84.28 87.43
Crude protein (CP) 8.86 5.24 18.78
Crude fiber (CF) 36.18 41.18 12.72
Nitrogen free extract (NFE) 43.03 39.74 53.64
Neutral detergent fiber (NDF) 63.09 73.98 -

Acid detergent fiber (ADF) 37.32 41.75 -

Ether extract (EE) 2.03 0.93 4.19

Ash 10.52 12.91 9.96
Gross energy (GE) 4.35 4.02 4.55

Total digestible nutrient (TDN) 51.60 45.67 73.83
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A1 TDN AUIUINAUNITUDI Kearl (1982) fail

1) TDN Y940111131 81U -14.8356 +1.3310 (%CP) + 0.7923 (%NFE)

(%DM) +0.9787(%EE) + 0.5133 (%CF)

2) TDN ¥o301M 13T ud 15931 -37.3039 + 1.3048 (%CP) + 1.3630 (%NFE)

(%DM) +2.1302 (%EE) +0.3618 (%CF)
2. ANTIOUSMIHAAUNE
2.1 Usinamsinldvesinguitensnuaaeiu (Dry matter intake; DMI)

k4
Tuszezmsiinao s unznguaruguiidsmamsauldvesiaguiiuaae

v
=

TUganI uNEAgUNGNIINALIMITRENTIdIAYNINAdA (P<0.05) Tastiaanainiuilsuia

U

Ay Yo a A Yo = 3/’ . ) 1A A
®1W1Sﬂ1ﬂiﬂﬂ1ﬂﬁﬂﬂﬂﬁﬂi !Lmilﬂvlﬂi‘ﬂﬁﬂﬂﬁ@ﬂﬂiﬂ (re-alimentation) LLW%T}ﬂﬂQE\INﬂSM1m

o

A H
msnuldvesiaguitaiinuane Junanaenueds liihvedvgneada (i 8)

=1 =1 = sia oo Mo or &
alssumemlFinaennsnn 1!11—!%'35]3'“ 1301040 E'll‘l‘i]fi!!ﬁ’lzulﬂ Fvaltiinavait
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0

control -15%M -30%M -45%M

T restriction period M re-alimentation

d‘ a 1 a 1
HMAN 8 !.ENL!QNllﬂﬁllﬁﬂﬂﬂiu1m®1ﬂﬁﬁ uluszezmsnaeImIsLas "l.ﬂi']J@TViﬁﬂa‘]Jﬂu
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9
2.2 ”IJﬁJ']ﬂ‘!ﬂ'liﬂu’éﬂﬁﬁllg’llﬁﬂﬁiJﬂ (total feed intake)

Y
USuamsnue s 1danua (total feed intake) Yo dunz IUszezMINNADIMIT

4 Y
(restriction period) (A15194N 6) wmmwzﬂqnmuﬂnﬁﬂsuwmmsﬂummi”lﬁ'ﬁwmmﬁu

o w

v 1w 1w a3 J 3 n'g/ v ' J { Y
684.94 nSumpdIoIu AAY 3.40 tlesiFuaininAIgInIINguNgnIIiaeIMIs Tuszau

'
9 = '

M, -15%M, -30%M Hag -45%M o8 1NNed1fysanana (P<0.0001) AvAMNNY 378.02,
322.28,286.87 1Az 253.89 niudedddeTuawd iy Amilu 225, 187, 1.79 waz 1.66
wefiudminming dawalfunennnagu 185uUsina TusAuinuldvesmenguarunuga
ﬂdwﬂtjuﬁgnﬁﬁﬂmmﬂuizﬁu M, -15%M, -30%M Lag-45%M asinﬁﬁﬂt?wﬁmﬁlwnaﬁﬁ

(P<0.0001) ADHAWNIN 100.38, 40.01, 33.41, 27.29 uag 21.03 nSuAAINDIU

4 a a 9 @ %
ﬂ1§1\1‘ﬁ 6 meﬂsmmminu”lmmuwwaaﬂmwﬂam 1-150 93U (on dry basis)

Levels of feed restriction
Items SEM  P-value
control M -15%M -30%M -45%M

Number of goat 4 4 4 4 4 - _
Restriction period (0-60 d)

DMI (%BW) 3.40° 2.25" 1.87° 1.79° 1.66°  0.07 <0.0001

d

Total feed intake (g/h/d) ~ 684.94° 378.02° 322.28" 286.87° 253.89° 20.26 <0.0001

Concentrate (g/h/d) 400.22° 149.20° 122.03° 90.55° 57.06  7.30 <0.0001
Roughage (g/h/d) 284.72" 228.82° 20025 196.33° 196.83° 17.59 0.0123
Protein intake (g/d) 100.38"  40.01°  33.41° 2729 21.03° 1.93 <0.0001

Re-alimentation period (61-150 d)

b a

DMI (%BW) 2.80 3.59

a a a

3.65 3.82 3.91 0.11 <0.0001

Total feed intake (g/h/d) 716.75  746.20 82136 77095 786.44 24.57 0.0778

Concentrate (g/h/d) 480.49" 392.09° 441.61° 403.90° 398.27° 2044 0.0382
Roughage (g/h/d) 23626 354.12° 379.75" 367.05" 388.18" 14.27 <0.0001
Protein intake (g/d) 111.16  105.00 116.58 108.37 109.18  4.00 0.3706

“ Within a rows, means without a common superscripts letter differ significantly
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SEM = standard error of the mean, DMI = dry matter intake
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a1gan1 uwglunquaiugu (2.80 lesisud) egraltisdAgdaniaada (P<0.0001) AplA

K1)

A1 3.59, 3.65, 3.82 tag 3.91 Wlesidudmudrdy danaliunzyangulasualsinaTlsdu
HANANNUEENTUETIAYEINNARA (P<0.0001) ABNAUMINY 111.16, 105.00, 116.58, 108.37

1az 109.18 NSUADAINDIU ATNA1AL
2.3 UFnamsnuemisduaoiu
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Fuap Iumny 400.22 nFuaeAIae JuNINNIUNENaUNYNIINAD T TUTZAD M, -15%M,

o w

30%M 1A -45%M 9819l Hed1AYEIN19adA (P<0.0001) ApIAUNINY 149.20, 122.03,

o w

90.55 148 57.06 NTUADAINDIU AINAINL

Y [ . . . 1 A (A
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I o w
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A v o w a a0 %
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Tus2een15310AB111T (restriction period) YTH1MO1MITHAIUNNUAD TUVDILNE

o w

NRUAILANTAWNIND 284.72 ATNABAINDTY NINNIUNENGUNYNINA0IMIs TusEAY M,
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v
v A

-15%M, -30%M  Ua-45%M 28190 sd1AEan19aan (P<0.0001) ABIAUNIAY 228.82,

o

200.25, 196.33 1% 196.83 NSUADAINDIY AINA1AY

Tuszeems 1% 1M15NaUAY (re-alimentation period) WUUTINUAITNUDINT

1 [} Y o o

NIUUDIUNENGUAILANUAWNNY 236.26 NTUADAINDIU HOINIUNZNGUNYNIINAD1HI3

'
v A

Tus2au M, -15%M, -30%M Hag-45%M 081901 sd1ANEINIEaA (P<0.0001) ADIAUNINL

9

v ]
A o ~
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1
=3 %

a PR 1 J o y g‘ v o 1
ﬂ’J“LIﬂllﬂu@ﬂ’iﬁ'ﬂfJTLIVlﬂuE]EJﬂ’HLL‘WgﬂQM gna ﬂ'OTH15!ﬁﬂﬂﬂ1ﬂu1ﬂuﬂG]’JLLWgﬂQIIﬂ’JUﬂ‘ZJ
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{ J J { o Yo Y 1
ﬁummmwzﬂquﬁgﬂmﬂﬂmmimﬂmngﬂquﬂ’mﬂﬂmummmmﬁmwamamm
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#oamsveesname i ldlS o s euNnuanas
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2.5 dulszansmsdos laveeTnrvuz luomsuns

1T o

a Q( 1 9 d‘ v 1A
ﬂ”IﬁJJ‘ﬂi$ﬁ‘Vl‘ﬁfniEJ@EJhlﬂﬂJ@QIﬂGHHZGLu’E)TWWiLLW$ (M3 NN 7) NUINWSNNNNY
4

mdulszansmsdos ldvesiaguits (DM) Tsansau (CP) waz 18ole (CF) Tuomsuanaa

[ 1 A o o Aaa U a0 1 Y (% Y

nued1 liiiieddynisada Tasunzngquarugu i Insuzmsdes lavesiaguits (DM)
[ Y J 3 4 1 { o w o

N 61.86 11lo5IHUA LazuNENGUNYNTINABINIT TUTZAY M, -15%M, -30%M Haz-45%M

A 1T v J 3 4 o v = s 3 4

NUAUMNY 59.78, 58.51, 60.99 tag 59.50 10T IFUAMNAIAY  LAAIDINDITUDNUNTNE

J 1 1

1 I3 = 1 { o w @
(EE) ¥03unengunIuqu (88.9711las1dud) nmqﬂmmwzﬂquﬁgﬂmﬂﬂmmiTuiz@m M,
=K o (% 1 1

-15%M, -30%M 1ag-45%M 2819 Nsd1AYN19aDA (P<0.05) NUAUNINY 88.97.83.43,

J 3 J o w
82.63, 84.48 1lag 81.88 SIRHE AR R oW

{ o w 1 Y Y < @
LLW&ﬁQﬂ%1ﬂﬂ@1ﬂ15u1u 60 Ll,ﬁ3G]’E'Jll1]199]}5‘1J’Eﬂ1fﬂiﬂﬁﬂﬁulﬂu5$8$l,’361 90 U
d‘ o a d' a 9 . . 1 1
mammuﬂiu1m"lu1mmumm$ﬂu'lﬂmﬂmm‘i (nitrogen intake) NWUNUNSNQUAIUANLAL

unznguigniaeslinmanasiueds lulivedAgnisana Aelia uniny 19.85, 19.85,

21.15, 19.23 uaz 1825 niuaeTumwudiay (15190 7) m3du lulaswuesnunluyauas
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ﬂﬁﬁTJz‘UfN!LW%ﬂﬁjwﬂ’J‘UﬂiJLL@%LLWZﬂdMﬁQﬂﬁWﬁ@@Wﬁﬁﬁﬁﬁ1LLﬁﬂ@i1iﬁuﬂﬂiﬂlliJ3Juﬂﬁ1ﬂﬂJu
NNADA Tﬂﬂﬁ'luimmuﬁgﬂéﬁ’uaaﬂ“lmgmm'wﬁ’u 6.53, 6.98, 7.58, 6.51 UA% 6.35 NTUADIU
awday Tuilaaie 522,554, 4.14, 6.12 uag 4.37 niuaeuawdny dewalinisgady
TuTasumiiy 13.32, 12.87, 13.56, 12.71 uag 11.89A5uaUMNE1AY HIDNMINY 66.92,
64.84, 63.88, 65.72 1Az 65.15 1Wos1Fud aud ey waznunsmeasaindululasou

14 33.84 - 43.94 losiFuaves luTasuniu'ld

d' (Y] a Q’ 1 9 a K
A1319N 7 ﬁmJﬁzm/l‘ﬁmﬁﬂaﬂ"lmaﬂmuﬂummmwz Lmz”luim3L%uzmmuaaw°luuwz

Levels of feed restriction
Items SEM  P-value
Control M -15%M  -30%M -45%M

Number of goat 4 4 4 4 4 - -

Digestibility coefficient (%)

Dry matter (DM) 61.86 59.78 5851 6099 5950 197  0.7783
Crude Protein (CP) 6691 6484 6388 6572 6515 184  0.8275
Crude Fiber (CF) 40.07  51.02 49.56  55.04 4673 433 02119
Ether extract (EE) 88.97" 83.43" 82.63° 8448  81.88° 097  0.0010
Nitrogen balance (g/d)

Intake 19.85 19.85 21.15 1923 1825 091  0.3016
Faeces 653 698 758 6.51 6.35 028  0.0513
Urine 522 554 414 6.12 437 097  0.5973
Absorbed 1332 1287 1356 1271 1189 086  0.6945
Retained 8.09 732 942 6.58 7.51 1.06  0.4456

% of Nitrogen intake

Faeces 33.07 35.15 36.12 34.27 34.85 1.84 0.8266
Urine 8.17 5.54 4.14 6.12 4.37 1.26 0.2176
Absorbed 66.92 64.84 63.88 65.72 65.15 1.84 0.8266
Retained 41.23 37.10  43.94 33.84 41.47 5.05 0.6490

** Within a rows, means without a common superscripts letter differ significantly
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SEM = standard error of the mean
2.6 daTIMIRTYADTAMasaD U (average daily gain; ADG)

oaMInTau lamasna iy (ADG) voaune luszezIsnnae I (0-60 u;

o w

M31399 8) UWZAFUAIVANTBNTINIRTYAD TanasaaTu (ADG) gandungnguingning
915081y dIAYBININanA (P<0.0001) AplionTIMIITYAL Tamasno Iy 84.79
NFUADAIADTY 50909IABNIUNYNTINADIMIT TUTZAY M, -15%M, ~30%M, Hag -45%M 1

AUNIND -2.25 -9.21 -41.17 11aZ-51.54 NTUABAINDIUAINA N

v 9 v v 1
ms1eh 8 uaanihminiGudu dugamsnaass sasmssqay Tamdsasiu Tuszezms

fiavsuaz 1dsusmsndunu

Levels of feed restriction
Items SEM P-value
Control M -15%M -30%M -45%M

Number of goat 4 4 4 4 4 - -

Restriction period (0-60 d)

Initial weight (kg) 2133 2006 2055 2025  20.13  0.84  0.8246

Final weight (kg) 26.42°  19.93°  20.00°  17.78°  17.04° 0.96 <0.0001
Weight different (kg)  5.09°  -0.13°  -0.55°  -247°  -3.09° 0.58 <0.0001
Weight different (%)  124.13"  99.25°  97.52°  87.55°  84.76° 3.05 <0.0001
Weight loss (%) 24.13°  -0.75° 248"  -1244°  -1524° 3.05 <0.0001
ADG (g/h/d) 84.79°  -225° 921"  -41.17°  -51.54° 971 <0.0001

Re-alimentation period (61-150 d)

Initial weight (kg) 2642°  19.93"  20.00° 1778  17.04° 0.96 <0.0001

Final weight (kg) 3296 3001  31.76 28.43 27.84 167 0.2057
b

Weight different (kg)  6.55 10.08"  11.76" 10.65" 10.81° 093 0.0129

ADG (g/h/d) 7275 112.00° 130.64"  118.34°  120.08' 10.41 0.0129

** Within a rows, means without a common superscripts letter differ significantly
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SEM = standard error of the mean, ADG = average daily gain

v
= o %

<3 Y 1 A o a a A 1 o
‘ﬂgIfl"iuulﬂ'l'lLlwzﬁluﬂquﬂﬂﬂﬂ1ﬂ961ﬁ1ﬁﬂﬂﬂﬁ'lﬂ']imﬁiymﬂiﬁlﬂﬁﬂ@@?u (ADG)

U
9 9

anasmulTamshinaemsimiuaiy uenantdunuunzlunguitgniinaeimislu

)
Y v

@ | oy v @ = a v a g J J o v a 9
TEAU-45%M HUIUNAINAANDY 3.09 ﬂIﬁﬂﬁN Aty 15.24 Woesisuannivinisuay tuay

A o = ~ [ oy o J 1A g’ @ 1 v =R J 2 4
Llli]u'lll'llﬂifmL‘VIEJ‘]Jﬂ']J‘lJ'I‘I/iHﬂLLW%ﬂq&lﬂ’JUﬂiJWU’J'liJu'Wiuﬂ@’NﬂL!ﬂQ 60.70 wWoesiua
v v

599a9NINqUNNIINALIMIT TUsZAY M -15%M -30%M Tihwmiindraaasniniminisudu

MINAABI 0.13, 0.55 Laz 2.47 nlansy Aatlu 0.75, 2.48 tag 12.44 WlesiFuaaudiau

Y [ » . » 1 [
Glmzazmﬂwmmiﬂauﬁu (re-alimentation perlod) uwzﬂqummﬂuﬁammﬁ

WAy Tamasdodine U (72.75 nFudaaIne i) AnIunenquigninaeImis luszau

= o v S 1w

M, -15%M, -30%M tag -45%M ad1lied1Ayn1eana (P<0.05) Aeliauniny 112.00,

Y

o - o w 1 Y o 1 o w
130.64, 118.34 118z 120.08 NTUADAINDIUAINAIAL mwaslwum ﬂ!LW%ﬂQNﬁQﬂflﬂﬂﬂﬂ1Wﬁ

v 4 v v
IMNAUTZNIN 10.08-11.76 D lansu gandwnznguaruguithminiudv 6.55 Alaniy

AN W

PINUTIAAYNADA (P<0.05)

restriction period0-60 d re-alimentation period 61-150 d
35

weight{kg)

0 10 20 30 40 50 &0 FO B0 BO 100 110 120 130 140 150

days

1 Y v
M9 nsuaaniviinAANALVRINZAADANITNAADY 150 U
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< oy v : Y {
%glfﬁuulf"g]j‘mﬂﬂi'lcl/\lllﬁﬂ\‘]U"I“H’uﬂﬂ’llﬂaﬂﬂlﬂﬂLLWZ@]ﬁ@ﬂﬂ?ﬁﬂﬂﬁﬂﬂ 150 U (ﬂﬁ/‘lﬁ 9)
<3 g} v o A o_w .. . !
Llﬁﬂ\‘lalﬁllﬁulﬂﬂuﬂﬂ')ﬁaﬂaﬂiuizﬂgﬂ'ﬁ%WﬂﬂﬂWﬁTi (restriction period) VDIUUNE NN M,-15%M,

d’ =1 (Y] 9 1 1 4‘ Yo
-30%M, Llae  -45%M LiJmeEJ‘]Jﬂ‘ULﬁUﬂi']WﬂQNﬂ’JUﬂN GlU'i%EJgL’JQWI’E]NHEJlelﬂﬁJ@11’?']5

o w

v 9 v 9
g . . . ' ) v o a 1 <3
ﬂauﬁu (re-alimentation period) uwxﬂquﬁgﬂ%mﬂmmi%zﬁumuﬂmmﬁuaﬂwmmm

paziiohnduausasimsnsgau Tamasae v tazasiinisniyay Tasawe (a1319

{ 3 1 1 1 { o w @
1 9) szmulalumznguaduguIaz N NAUNYNIINAB 1T IUTZAY M,-15%M, -30%M,
uag -45%M oasiminsyay Tamasae u uanarenued e biflfedragnedda Aedia

A 77.57, 66.30, 74.70, 54.54 az 51.43 nSudedlaaiuaiudiay uaaslififiuiins

~

a a i A -4 1 { o w o Y 1 [
mmymﬂmm%ﬁm@ﬁuiuuwzﬂqnﬁgﬂmﬂﬂmmi ‘1/111WLLW$ﬂ€j|3Jﬂ’J°Uﬂ‘3J HagUWenqungn

u

v ) Y
$iiae s lusedu M,-15%M, -30%M, uag -45%M fihningameailoduganiinaaes
Y

uanaenued e hifideddgniesada Aelthminmiiy 32.96, 30.01, 31.76, 28.43 uaz 27.84

Alansumuaiay

$ ,:I o a' 9 Qy [ a a 4 1 LY LY
ﬂ1§1\1‘ﬁ 9 UAEMIUIHUNITUAU-TUFANITNAND assmmmimumﬂmmﬁﬂmmmmu AaDA

MINAABI (150 ) azasMIRI A Tnwsase

Levels of feed restriction
Items SEM P-value
Control M -15%M  -30%M -45%M

Number of goat 4 4 4 4 4 - y
Overall (0-150 d)

Initial weight (kg) 21.33 20.06  20.55 20.25 20.13  0.84 0.8246
Final weight (kg) 32.96 30.01 31.76 28.43 27.84 1.67 0.2057
Weight different (kg) 11.64 9.95 11.21 8.18 7.72 1.41  0.2435
ADG (g/h/d) 77.57 66.30 74.70 54.54 5143 945 0.2434
Compensatory index (%) - 62.40  86.11 56.22 45.55 19.49 0.5299

SEM = standard error of the mean, ADG = average daily gain
aungiildoasinsniyauTamasaodinoTuresnzaaean1inaaos (0-
1 v Y
150 F1) Iamananuede hifldedngnedda mannnmsnue IS INLINTURAIIN

gni1iae 113 nazeranaanluranaiiunzgniiiae miss unedandsnuiazanly
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' ya 9 v 3 o Yq ¥ ' ° = VoA
5']\1ﬂ'lfJ?)@ﬂ1J16l‘D'1/Ia$u'ﬂfJ L‘Wﬁ'wﬁﬂﬁmﬂﬁ'Wiﬂ\?uhah’HWﬂﬂWﬂﬁﬂﬂWﬁﬂTi\‘lﬂfW TﬂﬂllW%iuﬂQNﬂ

[

o A X o A A o a a d? 9 A
gna ﬂﬂWﬁWi!N@llﬂﬁJﬂ']W'ﬁﬂaUﬂu ﬂzuaﬂﬁmﬁmiiymﬂ@qwu AMUABINIG LAFULIND

o w 1

ﬂﬁﬁﬁﬂ%‘w (requirement for maintenance) ﬂlﬂﬂllwzaﬂaQMﬂGﬁNﬁﬂﬂ‘MﬂﬂfJTViTi ﬁqwaiﬁ’gﬁe

1)

9
=<

1a5suomsnduauunzazilszaninimns lesndsanuuaz 1sAUaIVY (Donna and Geoff,

U

2006; Shadnoush e al., 2011) 8190817 183111591990 1M13 TUFIMIAVEIN ITNARD I dIHa
MldsaimsnTaydulamasae T ureunznaoan1sNAA0IaAal  LAGINAADATHAT

RIAl Tasaisy

2.7 8aTIMIRTYAD TA%ALLY (Compensatory growth)

a a

< o Y ' v a a
E]GISWﬂﬁLi]iﬂJm‘]JIG]“Hm%fJ ﬁ1ﬂ1iﬂﬂ1u3m1ﬂiﬂﬂﬂ1ﬂ%ﬁﬂﬁl%‘ii}}mﬂi@ﬂ)’m%ﬂ

g

b 1
a K v Ao J o w

v [l A Y
(Compensatory index) MAATUMEHAINTAIgNT1NAD1HIT Fanaannsnaaseluasainy i

= a1 1

unzgnINaeIMs luszdy -15%M Uamasiinisniyay lasassginganaln iy 86.11

v '
1 = o w A A 9

J 2 o @ 1 1
Lﬂ@ilcﬁuﬁﬁﬁlﬂﬁﬂll'lﬁﬂ ﬂauﬂﬂﬂﬂ’lﬂﬂ@’lﬂ’l‘iiuigﬂﬂ M,-30%M Lag -45%M NUAUNINY 62.40,

a U
Y £

I3 J o w ~ 2 1 o oA a a Aa & adg
56.22 uaz 45.55 1WosFuanua1ay (M3 NN 9) Gmﬂm%um’sLﬁ]ﬁqjmuiﬁ%m%mﬂmumﬂu

9 ] 1
HORINTIMINA NG 1aZERIINMIRTYAL TARAsADAIND IUYBINE NGUNYNTINADIHIT

T
1 =

A 4 1 < J J 1 o w
W‘Ill%u@fJ”Nﬁ'Jﬂ!ﬁ'JLLﬁgﬁﬂnﬂﬂﬂ'ﬂllwg NRNAIVAY TagmWIZUN NENNYNIINABINIT 11

Q U

Y o =)

o 1 ' o w <] o J
RN Mllﬁz-ls%M%\1ﬂ1§’[’)1ﬂﬂﬁ']'Jllﬁlq']ﬂ']ﬁ{1]1ﬂﬂ@'n’i']ilﬁf]\uaﬂﬁaﬂﬂzﬂ']ﬂlﬁﬁﬁju ATINTT

o w

a a Y Vo oA o A 1 A
Lfﬂiﬂlumﬂ‘lfﬂlsb'ﬂ“lﬂﬂﬂ’l”lﬁ@]’lﬂﬂﬂ%TﬂﬂﬂTﬁﬁil‘ligﬂﬂﬂq\‘]ﬂ’ﬂ (mnn 10)

U

“% Compensatory index

26.11
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62.4
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G0 56.22

=0 45,55

40

30

20

10

o
o T T T T
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3. mswfaeunlasmunilnden
3.1 M uaiilwdeauns luszozns$naeImg (restriction period)
(1) manududuvesgise lulasouluben (BUN)

msldsundasaanududuvesgEelulasouludon (BUN) (15190 10)

1 Yo 9 qu d' U= J 1Y L] 2 o o W an J 1
ﬂ’f)ullﬂﬁU@WWﬁLGm (GI)"JTM\WI 0) LLW$V!ﬂﬂﬁqi]llﬂ%mﬂﬂNﬂUfJfJNthiJuEJﬁTﬂﬂJUVINﬁﬂGI NGEY

'
[

o [ = A = 9 c'. 1 U 1
gnan ﬂam13imuggi&"lu1mwu1maaﬂ (BUN) ‘JJLL“LJ’JT‘L!?J@Hﬂ’J'IﬂZ]iJﬂ’J‘UﬂiJ Tunaiaeun

=}

A

vaan lasuennsdn lduda 4 42 Tue (2 Tush 4) wonszavgise lulasnuludea (BUN)

=S 1 1

YOIUNZNAUAIUANTAWINAY 23.00 FadnSuABIAFaAT FININN TN NGUNYNTINADINT

a o 1

peNldsdIAYNIana  (P<0.05) NNAUNIAY 20.25, 20.75, 18.00 1A 20.00 Yadniuao
Aaa o o d! [ = = ad 1 A Aa o
AganT Muday FszaugEe luTasnulu@en (BUN) unzinalin1senine10-20 dadnsuy
Y v
aoaFans (435, 2554) neiwunlulauuilsmmeselulasouluden (BUN) sziidigage

(% Y v 9y ) o [ 3 1 J =3 @
#a991n 1d5ue113 Tudr 4 F11ue (¥aFe, 2536) HA9INTUAIIZABYANAIIUDITEAL

Y ~ J

4 i o g do
Aa7 (Church, 1975) mamivauveaszaugiselulasnuludea (BUN) Wunauianmsnda?

U

Auormisni Tsau uagNPN luszauaanseannadnzintyuiunmstii 1195 Tesive

U

Tsaulusreme wulusrandsnatueiisar i meanenozsnuanmindvesdasdla
1 = ] d' | 1 qg/l dy d' [ =
Tugremseasmisnielusaensunmeseune Niimslasunlasszavgise lulasoulu
A = Y o L&Y a = d? (Y a
ealaNuduiusiulTnamen Tuislunsnz gy Yuegiullsmaazanuausalu
msdoslavesldsaundadlasy vinawou luie'lulasnudaasdalsuauen Tuile
TuTasulunszmiz g lumisanedunannszau Tusauluevs ludisane uawina

wou Tl luTaswugannedalsmamen Tudis luTasnu Tunszmzgmuniunmuny

a

fufluigaunidlunszmizani 11¥1ddawaldnnududuveanonTuiis luTasnuly

9
=2 v A o 4

A =l A dgl [ Y A =
NITUTDATIVU muumimmswwgzimwuumwmwaiﬁggsa"luT@szﬂuiuzaaﬂqq (N33

E1)

find, 2551; N3, 2551; Lewis, 1957)
) 5nanimnangInaludon (BG)

9 v H
Usnanhaang Inaludon (BG) vewmznouldsemisdn (i Tued 0)

o

UNENGUAILANTAUNING 54.75 HaanSuavIATans MINNIMNEAGUNYNTINADIHIT IUTEAD

QU
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'
o w a A

M, -15%M, -30%M Hag-45%M od19Nued1AuN1dan (P<0.05) NNAWNND 44.25, 45.00,

g

43.00 1AL 45.50 HAANSUABIATANT MUAIAY ABNIKaI91n lasue1vTtin Tuda 4 %2 Tue

o ~ ' =N =) g’ A v @ 1 =
(“IQTN\WI 4) W“]J’J'lllwznﬂﬂi]ﬁJﬁJ‘]JﬁiJ'lﬂlU"Iﬁnﬁﬂgiﬂﬁclumﬂﬂ (BG) LL@ﬂﬂNﬂu@ﬂNlllliJ

o Y] 1

Hod 1N 1eana AeliA1521IN 47.50-60.00 dadniuAsFans (A15199 8)

d! d‘ Y dy 1 a 3’ =)
‘ﬁNWﬂ%llﬂiﬂﬂﬂﬁ‘ﬂﬂaﬁ]ﬂu‘vw}_l’ﬂﬂill1‘51! mmaﬂgiﬂaiuma@ (BG) voUNY
E4

W2 520¢ AOTzozMIINALINS Hazszezms Idsuomsnauay lanegluszaulndves

v Jo A a a o J J usj 1 a A

dadna e 50-70 Hadnsunlesitua (w1, 2529) uenviniununluazilndunsegly
Y

A . " Y 1 1
ANNTNYAT (resting) waz 1 lagniinae vy thaanglaalwdeaszlinsening 24-65

Uaansuaewsans (Cutler, 1934)

d' 1A =\ A o w . . .
319N 10 mmmu”lmaammzszﬂzmﬂﬂmmﬁ (restriction perlod)

Levels of feed restriction SEM P-value

Blood Biochemical
Control M -15%M  -30%M -45%M

Number of goat 4 4 4 4 4 - -

BUN hr0 (mg/dI) 1900 17.00 1825 1475 1725  1.05  0.1013
BUN hr4 (mg/dl) 23.00° 2025 2075  18.00°  20.00°  0.94  0.0302
BG hr0 (mg/dl) 5475 4425 45.00°  43.00°  4550° 222 0.0139
BG hr4 (mg/dl) 5550  60.00 5675  49.00  47.50 341  0.0948
T, (mg/dI) 136.75"  79.25°  68.00° 6525  69.75  4.93 <0.0001
Albumin (g/dl) 322 292 3.5 2.72 2.72 0.16  0.1892
BHB hr0 (mmol/L) 0.45 037 033 0.21 0.21 0.13  0.6486
BHB hr4 (mmol/L) 052 082  0.57 1.34 1.27 022  0.0632
NEFA hr0 (mg/dl) 1242 1103 885 11.00  9.84 103 0.1996
NEFA hr4 (mg/dI) 666 787 694 9.16 1040 111 0.1525

“ Within a rows, means without a common superscripts letter differ significantly.

SEM = standard error of the mean (n = 4), BUN = blood urea nitrogen, BG = blood glucose,
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T, = triiodothyrinine, NEFA = non esterified fatty acids, BHB = B- hydroxybutyrate
3) mlaslelelalnTstiu (1)

sauanududuvesalasleTolanTstiu (1, lunszumaoaungngu

= 1 o w

AAUUAIFINNUNENGUNYNIINADIMIT TUIZAY M, -15%M, -30%M Uaz-45%M BE19%

a

WodAgan1edda (P<0.0001) ABUAWMNNY 136.75, 79.25, 68.00, 65.25 LAY 69.75 NaaN5u
v Y v Y
AvtAFaATAINAIAY NaHuNznqugnI A1 IIN 4 52aY U1 liuanA1euN1Nana
TugseaeisszaulasleTolaInlstiu (1)) lwdsaszanasdwalinszuiumsmunued
= 1 [ A v ) Yo (= 1 o = A A 4
Fulusranieanas Suiean1ndad 14301915 LeanonaMITAITIFN (UANNG, 2538;
1 [ o o Y] a { o Ja
Fox, 1974) a'las leTeTa'lnTsdiu (1)) Tanuduius lasasstudsuaennsidainu d
o [ ] o a [ Y 1 )
daslasvorms lumeanevsz i ldinanisaatedivealysau vaz lviiuveasianie i ld
g‘ % Ly 4 :;I 1 1 =1
miindanas (T51n3el, 2550) uenantiunua las leTeTa InTstiu(T,) lunnzezanas
4 4 1 B a
IHAZUUUAYINANYTBIVDITINY (body condition score; BCS) anad Fudunaainisuiu
a A = d? A Yo A dg/ 1 Y A d?'
MInuoITNana tazazlagauiouns Idsuemamuiudna ldazuun BCS iiuau
3 [ 4 I 1 ]
9110 1.25 110 3.5 azuuu nazaouuiounzinzuuu BCS 910 3.5 111 4.0 Azuuu T, 3zA0y

ANDIDNA53 (Caldeira ef al,, 2007)

(4) A19aYUY (Albumin)

o J

1w a A < o 1 dy a a A Yo
adayiuludealudiiemlsunaems TusAundad ldsunnemisuas
HA9INMINAADI (A15197 10) nuNABayduludoaunznguaiuguiiamanaanued1s i

o w

Hedfyneada nuunenquigninae1iIT luszay M, -15%M, -30%M Wag -45%M Aol
ANNITY 3.22, 2.92. 3.05,2.72 LAy 2.72 AsuAoFanINa1sy ualuud ldyanainiy
YsmuemsN ATy 15 uReInUNITNAABIVDY Blum eral (2011) Anunmdayiuluien

o oA o w Yo as [} [ [
daingninaemsuaz 1dsvomsnatia luuanaiai
(5) MmaNuTuIuYe a1 lanson®iiinisg (BHB)

a o Yy 9 9 Aa A
ﬂmﬂaauuﬂmimummmmummmm"lamaﬂmmmm BHB VU89dLINg

1 Yo 9 q'; d’ 1 [I=] Yy 9 Y AaAa A
ﬂ@uhl@iﬂ’éﬂﬂﬁmﬂ (“lf’ﬂllxﬁﬂ 0) WU’J1LLW$1qﬂﬂ’sjllllﬂWﬂ’JﬁJlﬂlll"Uu"ll't]\imﬁflaﬂ‘if]ﬂclfﬂﬂﬂliﬁ



46

A 1 [Y] 1 A o o o ana = 9 a o w
BHB) ludeauanaenueds lulivedrngniada uatvur duasasmulSuamsiina
d‘ Q' dg’ S 1 a A =) [ Yo 9
215 NN UU TAeliA15E1I149 0.21-0.45 §ad Iuaneans waznasnnune lasuemsn i
ud1 4 $21us (2 Tued 4) manududuveaud leasendiafiisa (BHB) Tuuwgnnnguiia
9 9 9 AaAa A A 1 Y 1 2 v o w ana
anududuveuud leasendiafiisa BHB) lu@eauanatesnuede biliednynieana
HAUNENQUNYNIINADINT IUTEAD M, -15%M, -30%M 1A% -45%M UAUNINY 0.82 0.57 1.34
uaz 127 dad lwaseansmudwy duualidugeniwme lunguatuguiiauiiny 0.52 Tad
1A 4 [ S [ ] [ [
Tuadeans 1eaIndainvIAe115 150 185 U111 lifisanefiua1ud0In13 I 1989y

Y a 1 Y a = 1 a a d' a
ﬁawllwuﬂimmmﬂ ﬁ\‘iNEIGl’l’iﬁ]3l,“lﬁ/]aIﬂl'ﬂll3J1ﬂﬂ’J1“]JﬂJTm@?Jﬂ"‘]ﬂiﬁ@%%l;ﬂ@]ﬂlﬂﬂiﬂﬂﬂ?i

v
a

) v @ Jd o ) aa { 3 %

%1Q1uﬂlﬁlﬁ’gaﬂﬂilﬂiﬂﬁ mﬁaumJ1@mwaimaﬁﬁmwﬁumﬂmzmumiﬁawnm"lmuum
Y A A KX o Y @ = o A . @

’(?fiNﬂI'I/]‘Ll‘]JE]@ iN'I/HGlW53ﬂll"]]’ﬂxiﬁﬁﬂI@uﬁiuﬂ‘i%uﬁlﬁ@ﬂq\i (B LaZRA0Y, 2533, YU,

2551)
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9 a Jd 1 Yy 9 =2 =
inﬂeuaylawammmiwwﬂmaml,sumummgwa”luimmuiumaﬂ (BUN)

{ ! Yy 9 1 qu 1 Yo
(A15199 11) ‘wm1ﬂ31msumummgﬁﬂ"luimmualmﬁm (BUN) UDIUNENANQN naneuldsy

9 Q'I { [ Yo 9 Y Q'J 1 1 LY (] []
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Levels of feed restriction SEM P-value
Blood Biochemical
Control M -15%M  -30%M -45%M

Number of goat 4 4 4 4 4 - -
BUN hr0 (mg/dl) 18.50 17.00 17.75 17.75 18.00 1.34 0.9541
BUN hr4 (mg/dl) 19.75 18.75 19.50 18.75 18.75 1.39 0.9721
BG hr0 (mg/dl) 58.25 58.75 56.50 57.00 60.75 2.63 0.8057
BG hr4 (mg/dl) 60.75 61.75 57.75 56.00 57.00 2.38 0.3996
T, (mg/dl) 176.75"  173.75" 20675 16675 250.00" 14.09  0.0044
Albumin (g/dl) 3.55 3.47 3.45 3.47 3.70 0.09 0.3268
NEFA hr0 (mg/dl) 10.14 9.36 11.43 12.28 9.97 1.12 0.3861
NEFA hr4 (mg/dl) 10.19 11.65 9.21 9.14 9.89 0.98 0.4141

“ Within a rows, means without a common superscripts letter differ significantly.
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SEM = standard error of the mean , BUN = blood urea nitrogen, BG = blood glucose,
T, = triiodothyrinine, NEFA = non esterified fatty acids
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d' =) =) 9 1 LY { 1 = 4
M1319N 12 uJ3t’mmt’JmunummmmmiuLmazmmuuﬂ

Items Control M -15%M -30%M -45%M SEM P-value
Restriction period

1.Hay (kg.) 18.83° 16.56" 14.49° 14.21° 14.24° 1.25 0.0797
2.Cost of hay (baht) 94.16" 28.98" 25.36" 24.86" 24.93° 3.03 <0.0001
3.Concentrate (kg.) 27.92° 10.41° 8.51° 6.31 3.98° 0.50 <0.0001
4.Cost of concentrate (baht) 312.74° 116.59" 95.35° 70.75" 44.59° 5.70 <0.0001
5.Total cost feed (baht) (2+4) 406.91° 145.57° 120.71° 95.62° 69.52° 7.32 <0.0001
Re alimentation period

6.Hay (kg.) 23.44° 35.06" B8 36.24" 38.34" 1.41 <0.0001
7.Cost of hay (baht) 117.21b 175.33a 187.75a 181.20a 191.70a 7.06 <0.0001
8.Concentrate (kg.) 50.09" 40.92° 46.09" 42.14° 41.55" 2.13 0.0395
9. Cost of concentrate (baht) 561.07" 458.32° 516.25" 472.01° 465.41° 23.92 0.0394
10 Total cost feed (baht) (7+9) 678.28 633.65 704.01 653.22 657.11 24.71 0.3595
11.Cost total feed (baht) (5+10) 1,085.19" 779.22" 824.73" 748.84™ 726.63° 28.51 <0.0001

0S



M3199 12 (619)

Items Control M -15%M -30%M -45%M SEM P-value
12. Weight different (kg.) 11.64 9.95 11.21 8.18 7.72 1.41 0.2435
13. Value of goat (baht) 1,512.6 1,292.9 1,456.7 1,063.4 1,003.0 184.33 0.2435
14. Net income (baht) 401.50 513.60 631.90 314.60 276.30 172.12 0.2415

9 J Y a o
wanave: W uwa Inaiesia 5 vim/mlansy
i3 1.75 vn/n Tansuy

9 0o a o
913 Tud 1393 11.20 1m/nlansu

Y
AAa a

Wminumzlidda 130 /A Tansy Joya a @ouFuNAN 2555
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Items Control M -15%M -30%M -45%M SEM P-value
1.Initial weight (kg.) 26.42" 19.93" 20.00" 17.78° 17.04° 0.96 <0.0001
2.Final weight (kg.) 32.96 30.01 31.76 28.43 27.84 1.67 0.2057

3.Weight different (kg.) 6.55" 10.08" 11.76" 10.65" 10.81° 0.93 0.0129

4. Value of goat (baht)) 851.20° 1,310.40° 1,528.50" 1,384.50" 1,405.00° 121.83 0.0129
5.Cost of feed (baht) 678.28 633.65 704.01 653.22 657.11 24.71 0.3595
6. Net income (baht) 172.90° 676.80" 824.50° 731.30° 747.90" 108.85 0.0052
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M5HWINT 01 manududumdsveinsaluiudaszuazaimsganaunasd Tued 0

Items Free fatty acid concentrations Absorbance

(ml/dl) 550 nm'

Restriction Period

Control 12.4279 0.1535
Maintenance 11.0363 0.1325
-15% Maintenance 8.8495 0.0995
-30% Maintenance 11.0032 0.1320
-45% Maintenance 9.8435 0.1145

Re—alimentation Period

Control 10.1417 0.1190
Maintenance 9.3631 0.0172
-15% Maintenance 11.4339 0.1385
-30% Maintenance 12.2788 0.1512

-45% Maintenance 9.9761 0.1165
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Items Free fatty acid concentrations Absorbance

(mg/dl) 550 nm'

Restriction Period

Control 6.6627 0.0665
Maintenance 7.8721 0.0848
-15% Maintenance 6.9443 0.0708
-30% Maintenance 9.1643 0.1043
-45% Maintenance 10.4068 0.1230

Re-alimentation Period

Control 10.1914 0.1197
Maintenance 11.6493 0.1417
-15% Maintenance 9.2140 0.1050
-30% Maintenance 9.1477 0.1040

-45% Maintenance 9.8932 0.1152
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