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Abstract

This experiment was to study the effects of fibrolytic enzyme in total mixed ration
(TMR) containing urea treated bagasse as a roughage source on dairy cow performance. Three
experiments were conducted. Experiment 1: Effect of urea and molasses treated sugarcane
bagasse on chemical composition, fermentation quality, in vitro gas production and
digestibility in dairy cows. The experiment followed the Completely Randomized design
(CRD) with 2x2x2 factorial arrangement of treatments with control. The control treatment
involved sugarcane bagasse without any treatment. Factor A was before or after sugarcane
bagasse fermented with substrate at 21 d (BF or AF), factor B was level of urea 0 or 5% (U0
or U5) and factor C was level of molasses 0 or 5% (MO or M5). The results showed that CP
content of sugarcane bagasse was increased (P<0.05) by urea and molasses treatment;
whereas, treatment of urea and molasses could reduce (P<0.05) fiber content (NDF, ADF) of
sugarcane bagasse. Moreover, after fermentation, all treatments of sugarcane bagasse
showed higher gas kinetics and gas production when compared with before fermentation and
untreated group (control), which was highest (P<0.05) on gas produced from soluble fraction
(a), gas production from the insoluble fraction (b), and gas potential extent of gas production
(a+b) as well as cumulative gas production when urea and molasses was added. In addition,
in vitro DM and OM degradability was increased (P<0.05) by urea and molasses treatment. In
conclusion, sugarcane bagasse treated with urea and molasses could suitable used as
roughage source for dairy cattle.

Experiment 2: Effect of fibrolytic enzyme in total mixed ration (TMR) containing urea-
molasses treatment of sugarcane bagasse on chemical composition, in vitro gas production and
ruminal digestion in lactating dairy cows by using in vitro gas production technique. The
experimental design was 2X3 factorial arrangement in a completely randomized design (CRD)
with control. The control treatment was composed of urea-molasses treated sugarcane
bagasse in TMR without any enzyme supplementation. Factor A was method of enzyme
supplementation (enzyme supplemented in concentrate or enzyme fermented in combination
with urea-molasses treatment of sugarcane bagasse), and Factor B was level of enzyme
supplementation (2, 4 and 6%, respectively). Enzyme mixture (pentozyme®) produced from
Aspergillus niger BCC7178. Total mixed ration, with a concentrate to roughage (sugarcane
bagasse treatment) ratio of 60:40, were used as substrate treatments. The results showed that
supplementation of fibrolytic enzyme could reduce (p<0.05) NDF content of TMR which was
lowest in the group of 4% enzyme fermented in combination with urea-molasses treatment of
sugarcane bagasse; whereas, DM, Ash, OM, CP, EE and ADF was not affected (p>0.05) by
enzyme supplemented. Moreover, supplementation of 4% enzyme in TMR by mixed with
concentrate and fermented in combination with urea-molasses treatment of sugarcane

bagasse showed higher gas kinetics and gas production as well as in vitro ruminal digestion



when compared with other treatments. Based on this study utilization of fibrolytic enzyme in
TMR containing urea-molasses treatment of sugarcane bagasse could improve in vitro rumen
fermentation of TMR.

Experiment 3: Effect of fibrolytic enzyme in total mixed ration (TMR) containing urea
treated bagasse as a roughage source on dairy cow performance. Four, multiparous early-mid
lactation Holstein-Friesain crossbred cows were randomly allocated in 4x4 Latin Square
Design. All cow were used to determine effect of fibrolytic enzyme (pentozyme®) from
Aspergillus niger BCC7178 in TMR at 0, 2, 4 and 6% on feed intake, nutrient digestibility,
rumen fermentation, milk yield and milk composition as well as economical return in
lactating dairy cows. The results showed that dry matter intake was not significant differences
among treatments (P>0.05). Whereas, digestion coefficients of DM, OM, NDF and ADF were
significant highest in cow fed with 4% fibrolytic enzyme (P<0.05), resulted in significant
highest (P<0.05) in nutrient intake including NDF and ADF. However, ruminal pH, ruminal
temperature, ammonia-nitrogen methane production, blood urea-nitrogen and glucose were
not affected by fibrolytic enzyme supplementation in TMR (P>0.05). On the other hand, total
volatile fatty acids and propionic acid at 4 h-post feeding as well as the mean of total
volatile fatty acids and propionic acid were significantly highest in cow fed with 4% fibrolytic
enzyme in TMR (P<0.05). Furthermore, milk yield and milk composition in term of protein,
solids-not fat, total solids and milk fatty acids profile were not significantly different among
treatments (P>0.05), while, 3.5% fat collected milk and milk fat were significantly highest in
cow fed with 4% enzyme. Feeding cow with fibrolytic enzyme in TMR were affected
economical of return by linearly increased (P<0.05) feed cost and total cost of production
when increasing level of enzyme supplementation. Although, feeding cow with 4% enzyme
in TMR had highest in total returns, net returns was linearly decreased (P<0.05) when
increasing level of enzyme supplementation, which was lowest in cow fed with 6% enzyme.

In conclusion, improving of sugarcane bagasse by urea and molasses treatment could
improve the nutritive value of sugarcane bagasse. It could be suitable used as roughage

source for dairy cattle by small holder farmers.
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