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ABSTRACT

This research aimed to study the effects of restricted feeding of a total mixed ration on growth performance and
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volatile fatty acids in the rumen of crossbred castrated male goats. Fifteen crossbred goats, aged 4 months with an
Received: 2024-02-28

Revised: 2024-08-11 average weight of 21.57 + 0.55 kg, were divided into three groups: Group 1 fed ad libitum AL, Group 2 fed at 70% of
Accepted: 2024-09-02 AL and Group 3 fed at 40% of AL. Under a Completely Randomized Design (CRD) trial for a period of 90 days, it was

found that feed intake (1,462.70 g/h/ d), body weight gain (9.55 kg), and average daily gain (0.11 kg/h/d) of goats fed

Keywords: ad libitum AL were significantly higher than those of goats fed 70% AL (1,012.00 g/h/d, 7.08 kg, and 0.08 kg/h/d,
crossbred goat; respectively) and 40% AL (589.90 g/h/d, 1.68 kg, and 0.02 kg/h/d, respectively). However, the feed conversion ratio of
restricted feeding total mixed goats fed ad libitum (AL) was not significantly different from those fed 70% AL (13.87 and 12.87, respectively). In
ration; addition, there was no significant difference in the pH of the rumen fluid. Total volatile fatty acids, acetic acid, propionic

growth performance; acid, butyric acid and the C2:C3 ratio were at suitable levels for rumen fermentation.
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Table 1 Feed ingredients and chemical composition

ﬁmfﬂﬂaamﬁa‘lﬁﬁummﬁumﬂ Lm:mmiﬁauﬂ’mﬁuﬁaga
Uszanm 2 e Tasidssunzluaannasasuuniadsramwe
1.0x 1.5 LUA3 AANAE 1 @7 ﬁﬁmxmmm:uim@‘[ﬁﬁu
ARDALIAN

2.2 91%1INa8aV

WWNENARBIL LATUBIWISHENATURIU (Total Mixed
Ration, TMR) 6’1‘%0ﬁmuﬂlﬁﬁqm@hmﬂn%u:z%m%’u 80INNT
witdula 150 niudain auduuzitzad NRC (1981) lag
o InauasEuililummasssaziingunslnausiadu
UARIBINIRENLARNUALTRATIUVDIDIMTTY 819N THRENL
WiNnu 65 : 35 gmmmnmzaaﬁﬂs:ﬂaumaLﬂﬁ (Table 1)
Tasudsliomsiuas 2 33 @0 729197 1280 9.00 %. UWazT29
118 1980 15.00 w. TuiinuSunmarmsfiliussfimasvasuns
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mjuﬁ"l.@ﬁ"uawmnmm‘hﬂ”@vgﬂfﬂ@Uiﬁ“’lui:@“u 70 Wasidud

f & & VA v a &
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Ingredients (kg.DM)
Pangola hay 35.00
Soybean meal 25.00
Corn meal 5.00
Cassava chip 29.50
Molasses 3.00
Premix 2.50
Total 100

Chemical composition
Dry matter

Organic matter"

Crude protein

Ether extract

Ash

Crude fiber

Neutral detergent fiber
Acid detergent fiber

Gross energy (calories/gram)

% on dry basis
69.74
86.52
17.82
1.08
13.48
16.85
35.05
21.87

4,000.90

" Organic matter = 100 - Ash
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Vlmﬂ‘uﬁi:mndmw%%m (Total Volatile Fatty Acids , TVFAs) nI@
lusiufiszeinoinofiandn ldun ninesd@n (Acetic acid) n3a
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(1,462.70 NIUGDAI6DIW) ﬁmgon'hﬂa;wﬁ"lﬁ%‘umms 70
wasiduduainga AL (1,012.00 niudadadaiu) LLa:mg'wﬁVL@T'%'u
91%17 40 Waiiduduaingu AL (589.90 niudaddaiu)
UANANNUEWIRBEIAYNIRHA (P<0.05) &audIumnianin
"l@i”"uaﬁmquﬁa WU ﬂa;uﬁvlﬁ'%'ummsuuuﬁmﬁuﬁ (1,020.07
nsudadadath uas 86.16 nsusailaniuiminuunuednds
A6 aI) ﬁﬁ']ggan'jfmﬁjmﬁvlﬁ%'umms 70 wafiFuduaingy AL
(705.80 NTUGAAIG DI WA 63.34 nfudeflansuiinign
WLNUaaNAaasaIw) LLa:ﬂéuﬁ‘l@ﬁ”{ummi 40 Wasiiuavas
ngw AL (411.38 nTudaadadu uaz 40.53 niudafilaniu
fnsnaunuedndedadeiu) uanasiuagradiuidwne
8016 (P<0.05) LLw:ﬂa;uﬁvl@ﬁ'ummmuuﬁulﬁuﬁ FenySanmwns
finldvasinguiariniy 86.16 nsudeflansuinminmunuedinde
G261 07% gIN1137897UUBY AFRC (1988) funziidn Usunm
ownsfuncluszezingawgavla msldsuwindy 66 niuing
wisdaRlansuinminuunueindadadeti asiu LLW:lunﬁjmf:
SdldsuamnaiiRsamefiazin |t lunsaiadule egnslsfion
LLw:ﬂtejuﬁvL@T%'ummi 70 wadidudvaindu AL u,af:miwﬁvl,oﬁ”{u
0717 40 Loifuduaingy AL (63.34 uaz 40.53 nIniaquis
daflansuinminuunueindasadati auday) dend5unm
mafulddininvsuinmenmisiunzarsladsuluszosings
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WU ﬁwﬁnqaﬁm iwinaaniandu sammaasyiaule
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Table 2 Effects of restricted feeding total mixed ration on feed intake of crossbred castrated male goats

Restricted feeding total mixed ration level"”

Items SEM P-value
T T2 T3

Feed intake (g/h/d) 1,462.70° 1,012.00° 589.90° 44.35 <.0001
Dry matter intake

g/h/d 1,020.072 705.80° 411.38° 30.93 <.0001

g/kg BW®™5/h/d 86.16° 63.34° 40.53° 1.50 <.0001
Organic matter intake

g/h/d 882.56° 610.66° 355.93¢ 26.76 <.0001

g/kg BW®™5/h/d 74.55° 54.80° 35.07° 1.30 <.0001
Crude protein intake

g/h/d 181.78° 125.77° 73.31° 5.51 <.0001

g/kg BW®75/h/d 15.35° 11.29° 7.22° 0.27 <.0001

Y'T1 = ad libitum, AL, T2 = 70%AL, T3 = 40%AL, SEM = standard error of the mean

ab. ¢ Different letters in a row indicate significant differences (P < 0.05).

USunmnsfinldvasduniodag wud ﬂﬁjmﬁ"lﬁﬁ“u
DNIULULAWENT (882,56 nSuRaRIGaTH uay 74.55 niude
ﬁiaﬂﬁ'&lﬁmﬁfmmmuaaﬂ@iaﬁmai’u) ﬁmgondwmjuﬁ"ﬁ{u
2113 70 wWafiFuduaingy AL (610.66 nindadidaiu uaz
54.80 nindeflaniuihminuunuedndedasain) LLaZﬂEjll‘ﬁl

@ 4w

ld3u0m13 40 wediduduangu AL (355.93 niudasdadain
Lag 35.07 ﬂ%’a}@iaﬁiaﬂfuﬁﬂ%ﬁmmmuaaﬂ@ia@ﬁ@iaﬁ'u)
uanenInuatIinpi YN 19Ria (P<0.05)
Ysunalusiumniinld wuin mg'uﬁ"l,@ﬁ'ummi
LuUAwLENT (181.78 nsudadIdasy uaz 15.35 nsuae
Alansudiwinuunuedndedadain) ﬁﬁﬂgdndﬂﬂ&iuﬁ"lﬁ%’u
0113 70 Wesidudvaingu AL (125.77 niudadadain uaz
11.29 n%’u@iaﬁian%’uﬁmﬁfmuLmuaﬁﬂeia@‘i'wiafu) LLaxmjuﬁ'
1d5ua1mns 40 wafifuduanga AL (73.31 niudadidaiv
uaz 7.22 nsusanlaniuiiwiniuunuadndasidasu)
UANAIINUa HIARUEIAYNIIRAA (P<0.05) Imuwxmjuﬁ
lasuorwsunuindud SenUsunaldsausanawldiviny
181.78 niwdadidain ganinuNwad NRC (1981) Pzt
11 amudasmslazusaasunsAidinwings 20-30 Alansu 2z
fanudasnsldsfiusiuianisdsadn Lm:ﬁﬁﬁmismﬁagj
Wi 46-62 niudatu uaziianasyidula 50, 100 waz
150 nsNAaIH dAudadnslUsdusiuminny 60-76, 74-90
LAz 88-104 NTNABIH ANNEIAL %auw:néjuﬁvﬁ%‘ummiuuu
ﬁmﬁuﬁﬁﬂ%mmmiﬁﬂﬁmaoﬁuﬂ%'m”@lq uazUSuaulusdn
saunnwle gandngn 70 waiidud waz 40 wWedidudues
Ny AL Wasan LLW:ﬂ&juﬁ"l,@i"%'ummﬂmuﬁmﬁuﬁﬁﬂ%mm
miﬁu%ﬂugﬂmmi’mqLLﬁdﬁgdﬂdeuﬁ"u 9 FIFINA LA

duniudan Lmﬂﬂiﬁmmﬁﬁﬂﬁgamuvl,‘ﬂ@ﬁiJ

3.2 guasamwmanasLaula

NATBINIIIREIRITHENATURIBULUIINAGAD
FUTINNWMTRTYLAUTATaIUNEANHEY INAKaa% (Table 3)
WU ﬁmﬁfﬂéuqﬂmsmaawaaLLw:ﬂa;uﬁvl,@ﬁ“‘%'ummmuu
Awdind lifanuuandnstuneaia (P>0.05) ﬂ"’umjmﬁvlﬁé"u
21913 70 wasiduduangy AL (31.64 uaz 28.41 filaniu
AURIAL) LL@iﬁmqaﬂimf,jaJﬁvLﬁ%'uaW'ﬁ 40 Wasiduauas
naa AL (22.58 Alansu) wandrsnwagedsadmayniaia
(P<0.05) 6’1’}3Lszmg'sJ"ﬁ"'Lﬁ%'ummmuuﬁmﬁuﬁ' ﬁﬁmﬁfm‘i?uq@
mi'ﬂ@aaavl,ajLmﬂ@mﬁ'uﬁ'uLLw:mjuﬁVLﬁ%'umms 70 iasidua
2oINN AL Lﬁﬂdﬁ]ﬂﬂLsznﬁjmﬁvlﬁﬁ°u9mﬁ 70 Wasifuduad
nau AL ﬁmﬂ%mmmiﬁu"l,ﬁmaﬁﬂqLm"a (63.34 NIWIAQUAY
@iaﬁIan%’uﬁmﬁfmmmuaﬁnﬁa@ﬁ@iai’u) IndfsenudSunm
pwnfiunzluszazindaaiyidula aasldsuini 66 niw
'S'mqLLﬁd@iaﬁIan%’uﬁwﬁfﬂmLmuaﬁnﬁiaé'wim“u (AFRC, 1988)
wananil ininafRedu wezsanmaeiuiulaeisves
LszﬂE(J;SJﬁVLﬁ{Ua’m’]iLL‘]J‘lJﬁuLﬁﬂJﬁl (9.55 Alansu wag 0.11
Alansudasdaiu auday) ﬁmgdﬁlqﬂ 709891 A ﬂﬁjuﬁ
ld3uam13 70 wadiduduangdu AL (7.08 Ailansu uaz 0.08
Alansudaaidain ausau) LLa:n@:mﬁvl,@T%'ummi 40
wadifuduaingdu AL (1.68 Alandy uaz 0.02 Alaniudadada
M AUAIAU) wanaINua ARy AYNIIRAG (P<0.05)
§aAASBINLUMIANBIT8S Wunjan et al. (2019) Aivnsdne
NAU897EaUlUIA Ul Ha 1PN INENATUFIBADRUTTONWANINGG
VDIUWE U LWAE] WA TANIIWL uneAldsuamsanasy
sauiszaulusiin 16-18 wWofdud fdminiAndu wazsan
maasydvlaaglugig 8.66-10.75 Alandy uaz 95.16-118.17
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Table 3 Effects of restricted feeding total mixed ration on growth performance of crossbred castrated male goats

Restricted feeding total mixed ration level”

Items SEM P-value

m™ T2 T3

Experimental period (day) 90 90 90
Initial body weight (kg) 22.09 21.33 21.28 0.55 0.8024
Final body weight (kg) 31.64° 28.41° 22.58° 0.83 0.0027
Body weight gain (kg) 9.55% 7.08° 1.68° 0.38 <.0001
Average daily gain (kg/h/d) 0.112 0.08° 0.02°¢ 0.005 <.0001
Feed conversion ratio 13.87° 12.87° 45.38° 4.28 0.0200

Y'T1 = ad libitum, AL, T2 = 70%AL, T3 = 40%AL, SEM = standard error of the mean

ab. ¢ Different letters in a row indicate significant differences (P < 0.05).

Table 4 Effects of restricted feeding total mixed ration on pH and volatile fatty acids in rumen fluid of crossbred castrated male goats

Restricted feeding total mixed ration level”

Items SEM P-value
™ T2 T3
pH
0 hr. — post feeding 6.99 7.21 6.90 0.08 0.33
4 6.56 6.76 6.66 0.04 0.20
mean 6.78 6.99 6.78 0.05 0.27

Total volatile fatty acids, TVFAs (mmol/L)

0 hr. — post feeding 37.91 27.48 21.01 3.80 0.29
4 39.57° 14.21° 15.90° 2.95 0.02
mean 38.74° 23.35" 17.37° 0.08 0.03

Acetic acid, C, (mmol/L)

0 hr. — post feeding 26.76 19.20 14.77 2.85 0.32
4 23.20° 11.47° 9.94° 1.47 0.02
mean 24.98° 15.34% 11.42° 1.83 0.05

Propionic acid, C3 (mmol/L)

0 hr. — post feeding 6.58 4.84 3.57 0.59 0.22
4 11.24° 5.11° 3.69° 0.41 0.0006
mean 8.91° 4.98° 3.56° 0.42 0.0049

Butyric acid, C, (mmol/L)

0 hr. — post feeding 4.57 3.45 2.68 0.49 0.39

4 5.14° 2.63° 2.28° 0.40 0.05

mean 4.86° 3.04% 2.40° 0.38 0.09
C2:C3 ratio

0 hr. — post feeding 4.03 3.98 412 0.30 0.99

4 2.04 2.32 2.71 0.14 0.21

mean 3.03 3.15 3.22 0.20 0.93

Y'T1 = ad libitum, AL, T2 = 70%AL, T3 = 40%AL, SEM = standard error of the mean

a b Different letters in a row indicate significant differences (P < 0.05).
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Wu31 @1 pH mawaqmm‘lunsuww:gmumamw:‘lmwia:ﬂsju

@
[

nalugaaaan 0 uaz 4 Talusnaslwemis uazdlade wuin
lufianuuandsnu (P>0.05) Iwﬁmmﬁﬂag*ﬁ' 6.78-6.99 9
1 uszay pH ﬁmm:auﬁm%“umsm%fyLﬁuimmaagﬁuﬂ'fiﬁ
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wuudina wuin nsalasiuszmedneriovuad 0 talusdauld
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ganiwmjwaaLLW:ﬁ"lﬁ%'ummi 70 Lﬂa*fl,sﬁuﬁmaamjw AL
(14.21 uaz 23.35 Jadluadadny auiaL) LLazﬂﬁjwaoLszﬁ
le3ua1m 40 weiFuduasngy AL (15.90 uaz 17.37 Gadlua
Gafay aNEIa) uanaInuadRsIANI9RAA (P<0.05)

nymazdand 0 galusnanldannis fidraglutag
14.77-26.76 fadluadadas ladaluuandrsnuniiada
(P>0.05) §aunsmezSani 4 °ﬁ"ﬂmw§ﬂﬁmmsmaaLLw:ﬂéjaJ'*?i
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< (Z
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uneAildsuanmis 70 wWadidudvaingu AL (15.34 fiadluade
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(P<0.05)

nyalwsAilafind 0 Talusranlwarms fienagluzag
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ﬂ"n,a,ﬁmJaaLl,wzmjuﬁ"l,@ﬁ'uam’mmuﬁmﬁuﬁ (11.24 uaz 8.91
fadluadadins muaaL) ﬁmgaﬂiﬂmjmaaLl,wzﬁ"l,ﬁ%'ummi
70 wafidudvaangy AL (5.11 uaz 4.98 fadluadadiag
o o ' Y & < € '
aUAGL) wazngNTaINNET lTuamT 40 Wadiduduaingy
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o o a
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0 Talusrenlwarns 4 Taluansslianns uazdade Sdn
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AMULANAITUNNIERA (P>0.05) FedasiuzasnInazdanee
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nanasluaisil wuin dadsvesnsaluduszneieninue
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