Abstract

The objectives of this study was to develop feed blocks (FB) with urea-calcium
mixture levels and to investigate the effects of different levels of urea-calcium mixture in
FB on feed intake, nutrient digestibility and rumen fermentation in Thai-native beef cattle
fed with rice straw as a basal. Two experiments were evaluated including in vitro gas
production technique and in vivo experiment with swamp buffalo. Firstly, Exp | aimed to
determine the effect of urea-calcium sulphate mixture (U-cas) levels in FB on ruminal
digestibility, fermentation and gas kinetics in rumen fluid of swamp buffalo by using in
vitro techniques. The treatments were 7 levels of U-cas incorporated in FB at 0, 30, 60,
90, 120, 150 and 180 g/kg and the experimental design was a Completely randomized
design. Gas production rate constants for the insoluble fraction, potential extent of gas
and cumulative gas were linearly increased when increasing level of U-cas in FB. The
in vitro DM digestibility, in vitro OM digestibility, true digestibility and microbial mass
were altered by treatments and were greatest at 180 g/kg of U-cas supplementation.
Concentration of propionate was linearly increased when increasing levels of U-cas and
was highest with U-cas supplementation at 180 g/kg. The NH;—N concentration was
highest when urea was added in the FB while NH3;—N concentration tended to be
reduced with increasing level of U-cas. The findings from Ex | suggest supplementation
of 180 g/kg U-cas in FB improves kinetics of gas production, rumen fermentation,
digestibility and microbial mass as well as control the rate of N degradation in the
rumen of swamp buffalo. Lastly, Exp Il evaluated the effect of U-cas level in FB on feed
intake, apparent digestibility of nutrients, rumen fermentation, population of ruminal
microorganisms, predominant cellulolytic bacteria, microbial protein synthesis, N

utilization, blood biochemistry and hematology parameters. Four Thai male native beef

cattle, initial body weight (BW) 100£3.0 kg and fed rice straw were randomly assigned
in a 4x4 Latin square design to receive four dietary treatments with inclusion of U-cas in
FB at 0, 120, 150 and 180 g/kg DM. The present results revealed that rice straw intake
was increased with the increasing level of U-cas inclusion in the FB. Total intakes of
DM and energy (ME, MJ/d) were the highest with U-cas inclusion at 180 g/kg DM fed
group, followed by 150, 120 and 0 g/kg DM, respectively. Apparent digestibility of
nutrients other than ADF was enhanced with the increasing level of U-cas
supplementation. Rumen pH and temperature were not changed by U-cas levels

inclusion. The concentration of ruminal NHs-N at 4 h post feeding was decreased with



the increasing level of U-cas supplementation (P<0.05). Inclusion of U-cas at 180 g/kg
DM in the FB could increased the propionic acid concentration in the rumen at 4 h post
feeding which resulted in lower ratio of acetic: propionic acid and acetic plus butyric:
propionic acid (P<0.05). Population of rumen bacterial increased quadratically (P<0.05),
whereas fungal population was linearly greatest (P<0.05) with FB inclusion of U-cas at
180 g/kg DM (7.2 x 10" cell/ml and 2.4 x 10" cell/ml, respectively). An effect of hour
after feeding (P<0.05) was observed, and there was no interaction of diet x hour. For
180 g/kg DM of U-cas in FB, rumen bacteria and fungal population increased at 4 h
after feeding. Inclusion of U-cas in FB was linearly greatest (P<0.05) concentration
means of total bacteria, whereas quadratic effects (P<0.05) were observed on F.
succinogenes population with increasing U-cas concentration (8.2 x 1011 and 6.3 x 109
copies/ml of rumen content, respectively). Microbial crude protein yield (MCP) and
efficiency of microbial N synthesis (EMNS) were linearly increased when U-cas was
included in FB at 180 g/kg DM (P<0.05). Supplementation at 180 g/kg DM reduced total
N excretion (4.1 g/d), compared to other treatments, while N retention and ratio of N
retention to N intake were increased up to 6.9 g/d and 14.9%, respectively. Blood
biochemistry and hematological parameters were not different among treatments except
concentration of plasma urea N, plasma glucose and total blood protein were improved
especially with U-cas supplementation at 180 g/kg DM. Inclusion of U-cas at 180 g/kg
DM in the FB resulted in improved feeding value, rumen fermentation, major cellulolytic

bacteria, N utilization and blood biochemistry in Thai native cattle fed on rice straw.

Keywords: Cattle, blood biochemistry, feed block, rumen fermentation, ruminal

microorganism, slow release urea



Q/

UNAnga

i’@qﬂsmaﬁmaamsﬁnmﬁoﬁ Lﬁaﬂ'@umg@immiﬁ”am’mﬁ'umﬂ%mmau
gL‘%ﬂ-LmaL%muﬁi:ﬁmmG] LLa:ﬁ']ms?mmwamaaszé’ummawgL‘%ﬂ-l,mal,%ﬂulugm
MR awG aNINW Le NTdasaans levalnTuy LL@:ﬂS:U’J%ﬂ’]Sﬁﬁﬂl%EL&IWDEIGIﬂLﬁa
g A AN v Y = ' o A o <X L =
Al a9 NN IaTUN 19T N T BURRIDIMITREILRAN LauNITIBATIBULLIILT W 2 N1Y
NARDILDY %aﬂs:ﬂauvl,ﬂ@humsﬁnwﬂuﬁamﬁﬁ'@msﬁqﬂmﬂﬁﬂmswﬁmLLﬁ"a LRZYINNNY

& & A o ') A Ao ¢ A = @
naaadlwlaanuiadlng smsunInaassi 1 Ilandszasdliadnunasedszauans
NﬁNgL‘%U-LLﬂaL%UNSﬁ'ﬂLWm (urea-calcium sulphate mixture; U-cas) lugmmmiﬁ"au@ia
NILBURANY LA NIZLIBANTANN LLa:fﬂamam"‘mmﬁ@LLﬁ"amﬂ"nawaammlugmumaa
nyzfatanlaumadaniInaauis 1a3ansanuUsznauaI8zauuad U-cas 7 350U 11
81%15Nau Aa 0, 30, 60, 90, 120, 150 WAz 180 g/kg lAUINILHWAITNARBILLL
Completely randomized design Nam3ANHINLINUSH AT ab Laanlunsnanuudn
' o ' @ a o a o ' a £
0 (ANAAAALNY y) (A1 a) AFnBAWANIHAALTR (atb) LAz I RE RIS I 1 s e E G RIS R TR
LUULEWATIN AN NTLANTZAUTaY U-cas la w1Inan ﬂ'mjauvl,ﬁmaai'@ql,l,ﬁa nmydagle
mao‘éuw‘%ui’mq mm’aﬂamﬂvl,@”fn‘%oLLa:mamaaﬁ;auw‘%ﬂ‘luma@maaaﬁmmumn@mﬁu
a z:l' d' [ =1 p.{' ™ & 6 1 U U

uwaziiAgengailioaniinanil U-cas Nzau 180 gkg Luasddsznay dranaududn

o Lo . o . . P4
P IWIN oL U DANANTUULLULFWATIONINNITLNNT WU 09720 U-cas LLa:ﬁmgaﬁq@ﬁ
320U 180 gkg fanuidutuvasuanluifis-lulasian Hdargenigalungundnisliyse
Tuo1wnsraw luameNaI vt awNin13L1858 U-cas Binlidranuidudwsadnanlaifhe-

a % d' A o' d' d' = U %> d'

Tulasiamn :uLLquummaaLLa:wmmﬂq@maumﬂﬂj U-cas slmmugmq@ NN
NAaaIN 1 mmmagﬂ"l,@?’h A15LE3N U-cas N13:AU 180 g/kg lua1w13nan &1u170
ﬂ%’uﬂgwama@%mmﬁml,ﬁ"a m:mummifﬂlugmu nItauRaNY be Lmzmagauw%ﬁ
nana N LﬁanﬁﬂuLﬁﬂuﬁ'umjumuquﬂawudwmna‘%u U-cas mmmmuqué’m’m’ﬁ
ﬂaaﬂ&iaﬂﬂmmﬂmaama’ﬂugl,umaam:ﬁaﬂé'ﬂvlﬁ NINAADIN 2 FINATANBINE
Ya972aU U-cas 1ha1w13na% dan1snwle nmstassas lavuadlnowe nTzuiwn1Tnanls
JLn ﬂi:mmgﬁuw%ﬂugmu LLUﬂﬁL’%ymju%é'ﬂﬁsjaﬂammﬁaly RrIC I EANIE

1 = = a A A o = dq’ dq’ A U
VL%I@ISL%% ﬂﬁﬂﬁd%’]Lﬂ&lLLﬂﬁIﬂ‘ﬁ@]’)‘ﬂ gIVBILNAG I@] Uﬂﬁﬂ’?iﬂﬂ‘]&ﬂl%lﬂLuaW%LNaGVLY] EILW?IE

$1I% 4 67 TnsnaasuaL 10013.0 kg uazldrhstdwenmisnenunan 1ununis
NARBILLL 4 x 4 Latin Square Lﬁﬂiﬁgmgnﬂﬁ31ﬁ§uaﬁﬂﬁiﬁd 4 TTa5n Gatsznavlddqe
JaUMILESY U-cas luamnstandl 0, 120, 150 uas 180 gkg DM WANIITNAREINLT
msﬁu‘lﬁmaaﬂwﬁeﬁ;ﬁﬁu Hafimafinszau U-cas luamiiron miﬁuvl,@ﬁ'mql,l,ﬁa
vanua (ME, MJ/d) ﬁmgoﬁqﬂlumjuﬁ"l@ﬁummsﬁauﬁﬁ U-cas 180 g/kg LazI8dadu0
ﬁamjwﬁvlﬁ%'u 150, 120 uaz 0 gkg Auaey mydesldvaslnsusfidnfuduiofinis



LNTEAU09 U-cas niiunsdenlduas ADF flaifianauandrsiu dranudune
@19 LLa:mqmﬂgﬁlugmu lafianuuandrenunisaiia eranaduduvasuwanluiie-
lulasian Azalusit 4 nasmsliermnidaaassiafimafinsedy U-cas go*"fu (P<0.05)
N33 U-cas 71350U 180 gkg luanmstangsnarnlddanududusaslnifilawalu
gmuﬁé'ﬁnﬂ%'ﬂmﬁ 4 vasmyliamsiianindn luamsigasiusosasfiande
Tnsfilaiua uazdaginaasasdiansrnnuiafiisadalniflamaiididias (P<0.05)
ﬂs:mmmaoLmﬂﬁL‘%ﬂlugmuﬁmLﬁwgﬁmmuﬁﬂé’oaaa (P<0.05) luwmefidszmnsvas
L%aﬁﬁmgaﬁq@Lfiaé'@ﬂﬁ%'ummsﬁauﬁﬁ U-cas ﬁi:ﬁugﬁu (7.2 x 10" cel/ml uaz
2.4 x 10" celiml auEGL) NapasTAluanaIaINMIlRmIS lszrinyvesafunid
faNUUANATINY (P<0.05) WG LINLBNTWATINTZRINIDIAT X Talusnslwens lu
§a 37 leSUMILESY U-cas 7l 180 gikg Tuanwistaunasann 4 7alus somariliuszanns
LLllﬂﬁL%ULL@:L%EIS’]ﬁﬁ’]@JGﬁQ@ wonINfinsLasa U-cas luanwnsnan vilidadsves
Uszrnsuuafidesiafidufnduuouidunss (P<0.05) luvmzuualiSanga F.
succinogenes fisnndnuuuiaigesidaimsfinseauaas U-cas luammision (8.2 x
10" w8z 6.3 x 10° copies/ml AIUFIAL) wawﬁmﬂauw’%sﬂﬂsﬁu LazUIzsENININNIT
Faaekadunidlulasau Seufivtununidnasafofinsasy U-cas lugasemnstau
fiszeu 180 glkg waNaNT LﬁaLﬂ%nmﬁﬂuﬁumjumquwuh M9LE5W U-cas 71361
180 glkg sanavhlwenistusanvasiulasiausans (4.1 g/id) luameianislnadon
yaslulasiauussdasinaasnsinatonlulasiaudasunalulasiandldsudanaa
ga*"ﬁu (6.9 g/d AT 14.9% ANE1GL) AwITAeesn19Tieliuazlafiainenvasifan
wmmﬂmvl,&iﬁmmLmﬂmaﬁumaaﬁai:ijmjumam ﬂm’?umm']mﬁuiumaagﬁm-
Tulasiau nalas uaslisdunulwfaanuiniaasa U-cas fiszein 180 gkg lwams
fanazsInasdamnITiaasasndn aoin snmsisuasad mmmagﬂvl,@i”d’m’ma%u
U-cas luanwnsraufiszau 180 g/kg mmmﬂ%’uﬂgaﬂs:%w%mwmsﬁﬂﬁmaomms
nazuumInanlugLa LmﬂﬁL’%ﬂﬂg;wé'ﬂﬁziaﬂammﬁalm mslrUsslomivaslulasian
wazenwniiaainataeiivesidaalulaiiofwiasineflesurednuenmisnan

ardan: lade, Fuafiveaian, ewisien, nazuaumaninlugiam, dunidlugiam,

gl,‘%uﬂa@ﬂdawfﬁ



	1
	2
	3
	4
	6
	7
	Abstract
	1.  Introduction
	2.  Materials and methods
	2.1.  Animals and experimental design
	2.2.  Preparation of the 
U–CaS and the feed blocks
	2.3.  Sample collection and sampling procedures
	2.4.  Statistical analysis

	3.  Results and discussion
	3.1.  Chemical composition of experimental feedstuffs
	3.2.  Rumen ecology and microbial protein synthesis
	3.3.  Ruminal micro-organisms
	3.4.  Predominant cellulolytic bacterial population in the rumen

	
Funding
	References

	8
	9
	10
	11
	12



