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ABSTRACT

The objective of this studies focused on the utilization of energy feed sources and cassava starch
industry by-product in beef cattle. In experiment I, a study was conducted to determine nutritive value
by in vitro gas production technique in a complete randomize design (CRD). There were 4 treatments
(cassava chip, corn meal, cassava peel and cassava pulp 26 % of each in total mixed ration, TMR) with
4 replications. It was found that the rate of gas production (c) were significantly different among treatments
(cassava chip 0.034, comn meal 0.023, cassava peel 0.029 and cassava pulp 0.026 %/hr, p<0.01),
In vitro dry matter digestibility (IVDMD) and in vitro organic matter digestibility (IVOMD) at 12 hr
post incubation were not significantly different (p>0.05), but IVDMD and IVOMD at 24 hr post
incubation were significantly different among treatments (IVDMD of cassava chip 50.20, com meal
37.25, cassava peel 42.50 and cassava pulp 42.74 %, and IVOMD 52.25, 38.80, 44.45 and 44.20 %
respectively; p<0.01). In experiment I, a study was conducted with four 1.5 year-old crossbred Brahman
cattle with an average initial body weight of 160. 4 *+ 9.3 kg according to 4x4 Latin square design.
The animals were randomized to received one of 4 dietary treatments (cassava chip, corn meal, cassava
peel and cassava pulp, 50 % of each in concentrate) and fed ad libitum of rice straw as roughage source.
It was shown that voluntary feed intake of dry matter and metabolic weight of animal offered ration
containing cassava pulp was higher than the ration containing cassava chip (p<0.05). However, nutrients
digestibility, ruminal fermentation end-products, blood metabolites, rate of passage, and average daily
gain were not significantly different (p>0.05). It is, therefore, concluded that rate of gas production
differed between energy feed sources. Cassava starch industry by —-product can be fed as energy feed source
in beef cattle.
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Table 1 Feed formulation of dietary treatments
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Total Mixed Ration Formulation (TMR), %

Ingredients

TMR1 TMR2 TMR3 TMR4
Cassava chip 26.00 0.00 0.00 0.00
Corn meal 0.00 26.00 0.00 0.00
Cassava peel 0.00 0.00 26.00 0.00
Cassava pulp 0.00 0.00 0.00 26.00
Rice bran 10.66 10.66 10.66 10.66
Soybean meal 12.22 12.22 12.22 12.22
Urea 0.70 0.16 0.57 0.70
Molasses 1.56 1.56 1.56 1.56
Lime stone 0.34 0.62 0.42 0.34
Mixes mineral 0.52 0.78 0.57 0.52
Rice straw 48.00 48.00 48.00 48.00
Total 100.00 100.00 100.00 100.00
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Table 2 Chemical composition
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TMR1 TMR2 TMR3 TMR4

DM (%) 91.36 92.21 92.92 92.39
——————— %of DM —— — — — — —

OM (%) 92.93 92.94 92.26 91.76
CP (%) 12.54 12.52 12.10 12.07
NDF (%) 43.37 45.81 49.48 47.10
ADF (%) 26.66 25.81 22.22 28.03
ADL (%) 5.12 4.06 4.66 5.14
Ash (%) 7.07 7.06 7.74 8.24
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Table 4 Feed formulations of dietary treatment
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uaztﬂﬁanﬁuzhﬂxuéiuﬂuuwémé'ﬁnu’la’gaﬁq 50
PR 'Y & ' -
wWasiFud lugastuemslaiiagnuanauny
ﬂwﬁmﬂuuadqmmwmuTﬂﬂlﬂziquansznwia
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Table 5 Chemical composition of dietary treatments

and rice straw

Dietary treatment
Items

T1 T2 T3 T4

Chemical Dietary treatments Rice
straw

composition 1, T2 T3 T4

Cassava chip 50.00 0.00  0.00 0.00
Corn meal 0.00 50.00 0.00 0.00
Cassava peel 0.00  0.00 50.00 0.00
Cassava pulp  0.00 0.00 00.00 50.00
Rice bran 20.50 20.50 20.50 20.50
Soybean meal 23.50 23.50 23.50 23.50
Urea 1.35 0.30 1.10 1.35
Molasses 3.00 3.00 3.00 3.00
Lime stone 0.65 1.20 0.80 0.65
Mixed mineral 1.00 1.50 1.10 1.00

Total 100.00 100.00 100.00 100.00
Price' (bath/kg) 5.46  6.41  4.03 4.83

1 At May, 2003

DM (%) 85.13 89.25 88.40 86.56 86.33

OM (%) 93.37 92.69 92.15 91.38 92.07
CP (%) 17.33 17.97 17.79 17.71 3.77
NDF (%) 14.89 16.80 21.12 19.17 81.96
ADF (%) 7.08 5.54 13.41 14.31 50.90
ADL (%) 3.90 1.50 7.62 6.05 9.70
Ash (%) 6.63 7.31 7.85 863 7.93
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Figure 2 Effect of dietary treatmeat on rumisal pi
720 10,3, 6 a0d 9 br pest feeding

3 13
Tisme post leeding (k)

figure 2 Effect of dietary treatment on ruminal pH at

0, 3, 6 and 9 hr post feeding
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Figure 3 Effect of dietary treatmest on ruminal ammonia sitrogen (NH3-N)
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Figure 3. Effect of dietary treatment on ruminal 3

ammonia-nitrogen (NH3-N)
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ansdnduzanse lusiuiisumalanamue
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Figure 4 Ellect of dietary treaiment on ruminal fotal volarile farty acid
(TVFAs) concentration at 0, 3, 6 and 8 kr post feeding

o 3 Tome pest fending (hr) ®

Figure 4 Effect of dietary treatment on ruminal vola-
tile fatty acid (TVFAs) concentration at 0,
3, 6 and 9 hr post feeding
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-
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Figure 5 Effect of dietary treaiment on blood glucose canceniration
84 at 0.3, 6 and 9 hr post feeding
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Figure 5 Effect of dietary treatment on blood glucose

concentration at 0, 3,6 and 9 hr post feeding _
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Table 6 Effect of energy feed sources in concentrate on feed intake, nutrient digestibility, ruminal

fermentation, blood metabolize, rate of passage and average daily gain in cattle

Dietary treatment

Items P-value SEM
T T2 T3 T4
Feed intake,(g/kgW *"° 7d)
Roughage intake 41.45  44.43  43.17  45.24 0.19 1.12
Total intake 86.70° 90.78* 90.41% 93.54°  0.03 1.19

Nutrient digestibility

DM (%) 68.34  64.38  68.29  68.43 0.61 2.48
OM (%) 65.59 61.05 65.08 65.12 0.62 2.67
CP (%) 64.41 56.93 67.43 69.76 0.14 3.45
NDF (%) 63.00 59.97 63.04 62.68 0.91 3.58
ADF (%) 54.47 56.64 57.11 87.67 0.25 1.05
Ruminal fermentation
Ruminal pH 7.01 6.89 6.89 6.89 0.61 0.12
NHS—N (mg%) 4.63 5.57 5.71 4.56 0.30 0.79
TVFAs (mM) 93.83 96.66 94.83 91.16 0.35 4.23
Blood metabolized
BG (mg%) 77.35 76.75 75.12 77.68 0.59 2.51
BUN (mg%) 10.58 12.14 9.98 11.45 0.51 1.07
Rate of passage
Liquid phase
LDR (%/hr.) 14.43 12.61 13.27 11.30 0.30 0.78
TOT (hr.) 7.10 10.14 7.15 7.56 0.06 0.69
Solid phase
RPR (9% /hr.) 5.49 5.29 4.98 5.35 0.94 0.59
RPC (% /hr.) 15.42 16.30 14.51 14.60 0.93 2.25
TT (hr.) 11.81 12.00 11.23 11.77 0.59 1.21
ADG (kg/d) 0.78 0.76 0.67 0.67 0.46 0.06

*® Means within a row different superscripts differ (p < 0.05), NH_-N=Ammonia Nitrogen, TVFAs=Total volatile fatty
acid, BUN=blood urea nitrogen, BG=blood glucose, BUN=Blood Urea Nitrogen, ADG=Average daily gain, mM=millimolar,
SEM=standard error of the mean, LDR=Liquid dilution rate, TOT=Turn over time, RPR=Rate of passage from the rumen,

RPC=Rate of passage from the proximal colon, TT=Transit time




