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Effect of oil palm frond silage mixed with different levels of molasses
on intake and nutrient utilization in native cattle
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ABSTRACT: The objective of this study was to determine effects of oil palm frond silage (OPFS) mixed with 0,2,4
and 6% molasses on nutrient utilization and rumen fermentation process in Thai native male cattle. Four Thai native
male cattle, 2.7-2.8 years old with average body weight (BW) of 280+5 kg, were arranged in 4x4 Latin Square
design. The cattle were fed with OPFS mixed with molasses ad libitum and supplemented with concentrate at 0.5%
of BW as dry matter (DM) basis. The results showed that DM intake and organic matter (OM) intake of all groups
were not significantly different (P>0.05) while crude protein (CP) intake of cattle received OPFS mixed with 2,4 and
6% molasses were significantly higher (P<0.05) than that of 0% molasses. Neutral detergent fiber (NDF) and acid
detergent fiber (ADF) intake of cattle received OPES with 2, 4 and 6% molasses were significantly higher (P<0.05)
than cattle received OPFS of 0% molasses. However, digestibility coefficients of DM, OM, CP, NDF, ADF and
total digestible nutrient of all groups were not significantly different (P>0.05) among treatments. Pack cell volume,
blood urea nitrogen and glucose concentrations as well as ruminal pH and NH,-N and total volatile fatty acid from
all groups were not significantly difference (P>0.05). Thus, OPFS mixed with 0 to 6% molasses could be used as
roughage source for Thai native cattle, when supplemented with concentrate at 0.5% of BW, had no adverse effect
on nutrient utilization and rumen fermentation process.

Keywords: oil palm frond silage, molasses, native cattle, feed intake
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Table 1 Ingredient concentrate used in the experiment (% as fed basis).

Composition %
Ground corn 47.00
Soybean meal 12.00
Palm kernel cake 37.50
Salt 2.00
Dicalcium phosphate 0.50
Shell flour 1.00
Total 100.00
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Table 2 Chemical composition of oil palm frond silage mixed with different levels of molasses and concentrate

used in the experiment (% dry matter basis)

Oil palm frond silage mixed with molasses (%)

Chemical composition Concentrate
0 2 4 6
Dry matter 95.44 95.3 95.75 95.24 88.93
Organic matter 90.88 88.22 87.05 87.85 92.48
Crude protein 5.57 6.96 6.95 7.03 16.09
Ether extract 2.64 2.53 1.87 2.31 4.36
Ash 9.12 11.78 12.95 12.15 7.52
Nitrogen free extract” 44.16 44.74 45.37 45.3 52.72
Non-structural carbohydrate” 12.07 6.94 6.59 6.92 33.84
Crude fiber 38.52 34.00 32.86 33.01 19.31
Neutral detergent fiber 70.61 71.8 71.64 71.39 38.18
Acid detergent fiber 57.71 56.09 58.32 52.85 23.02
Lignin 14.96 16.92 18.17 15.22 9.87
Hemicellulose” 12.9 15.71 13.32 18.54 15.16
Cellulose” 42.75 39.17 40.15 37.63 13.15

"Nitrogen free extract = %dry matter - (%Crude protein + %Crude fioer + % Ether extract + %Ash); “Non-structural

carbohydrate = 100 - (%Crude protein + % Ether extract + %Ash + %Neutral detergent fiber); “Hemicellulose =

Neutral detergent fiber + Acid detergent fiber; “Cellulose = Acid detergent fiber - Lignin
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(Wandy, 2540)

Table 3 Effect of molasses in oil palm frond silage on dry matter intake and nutrient in native cattle.

Oil palm frond silage mixed with molasses (%)

Attribute SEM
0 2 4 6
Dry matter intake
Oil palm frond silage
kg/d 1.96° 2.72° 2.67° 2.64° 0.12
%BW 0.69° 0.94° 0.93° 0.92° 0.04
g/kgBW" "™ 26.07 33.88 32.36 35.85 3.21
Concentrate
kg/d 1.41 1.41 1.41 1.41 0.00
%BW 0.5 0.5 0.5 0.5 0.00
glkgBW "™ 20.39 20.32 20.31 20.31 0.03
Total
kg/d 3.38° 413 4.09° 4.05° 0.12
%BW 1.19° 1.44° 1.42° 1.41° 0.04
g/kgBW" ™ 46.46 54.19 52.67 56.16 3.20
Organic matter intake
kg/d 3.28 3.71 3.63 3.62 0.12
g/kgBW*7® 11.53 12.9 12.66 12.62 0.38
Crude protein intake
kg/d 0.35° 0.42° 0.41° 0.42° 0.01
g/kgBW"™ 1.23° 1.45° 1.44° 1.45° 0.03
Neutral detergent fiber
kg/d 2.07° 2.50° 2.46° 2.42° 0.10
g/kgBW*™ 7.30° 8.68° 8.54° 8.43° 0.30
Acid detergent fiber
kg/d 1.47° 2.08° 2.06° 2.04° 0.05
g/kgBW*® 5.11° 7.27° 7.18° 7.14° 0.15

**With rows not sharing a common superscripts are significantly different (P<0.05).
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Table 4 Effect of molasses in oil palm frond silage on apparent digestibility and digestible nutrient intake in
native cattle.

Oil palm frond silage mixed with molasses (%)

Attribute SEM
0 2 4 6
Apparent digestibility, %
DM 49.05 52.52 51.63 49.25 3.30
oM 51.33 54,04 52.43 50.68 3.25
CP 56.16 50.19 51.33 45.04 4.00
EE 60.55 64.82 62.98 56.14 4.35
NFE 61.89 62.45 63.53 61.10 3.12
CF 35.97 40.26 32.89 34.35 3.95
NDF 68.21 60.66 62.65 64.04 3.85
ADF 25.27 30.88 30.88 22.84 4.61
Digestible nutrient intake
oM
kg/d 1.67 1.97 1.91 1.82 0.12
glkgBW* ™ 5.87 6.90 6.66 6.35 0.41
CP
kg/d 0.16 0.21 0.22 0.19 0.02
a/kgBW’™ 0.57 0.72 0.75 0.65 0.06
TDN" 49.55 51.07 48.80 47.50 3.09

SEM = Standard error of the mean (n=4); "TDN = DCP + DCF + DNFE + (DEE x 2.25)

Table 5 Effect of molasses in oil palm frond silage on rumen fermentation characteristics, blood urea nitrogen,
pack cell volume and blood glucose in native cattle.

Oil palm frond silage mixed with molasses (%)

Attribute SEM
0 2 4 6
Ruminal pH
0 h-post feeding 7.10 7.18 7.15 7.07 0.05
4 6.85 6.80 6.75 6.85 0.03
Mean 6.98 6.99 6.95 6.96 0.03
NH3-N, mg/d
0 h-post feeding 11.30 11.79 11.79 13.22 0.55
4 10.36 10.36 10.00 10.00 0.77
Mean 10.89 11.07 10.89 11.61 0.64
Total VFA, mmol/l
0 h-post feeding 83.65 68.23 69.43 65.12 7.52
4 77.26° 86.78% 94.36% 104.09° 6.45
Mean 80.46 77.51 81.90 84.60 2.49
PCV, %
0 h-post feeding 35.75 34.00 33.25 32.75 0.14
4 32.67 29.00 31.00 31.00 2.03
Mean 34.88 31.50 32.38 31.50 1.22
BUN, mg/dl
0 h-post feeding 13.40 12.78 10.98 10.24 1.02
4 12.34 12.09 11.71 10.53 0.89
Mean 12.87 12.43 11.34 10.39 0.80
Glucose, mg/dl
0 h-post feeding 61.95 61.83 61.55 62.30 0.53
4 59.68 63.00 58.78 60.70 1.36
Mean 60.81 62.41 60.16 61.50 0.65

SEM = Standard error of the mean (n=4)
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Table 6 Effect of molasses in oil palm frond silage on nitrogen in native cattle.

Oil palm frond silage mixed with molasses (%)

Attribute SEM
0 2 4 6
Nitrogen intake
Oil palm frond silage
g/d 22.44 32.59 25.38 29.98 3.58
g/kgBW*™ 0.09 0.11 0.09 0.10 0.01
Concentrate
g/d 4212 4225 42.08 4213 0.07
g/kgBW*™ 0.15 0.15 0.15 0.15 0.00
Total
g/d 64.56 74.85 67.46 72.10 3.61
a/kgBW® "™ 0.23 0.26 0.24 0.25 0.01
Nitrogen excreted
Feces
g/d 28.80 32.35 30.80 35.23 2.77
a/kgBW" "™ 0.10 0.1 0.1 0.12 0.01
Urine
g/d 17.17 15.55 17.31 16.54 0.89
g/kgBW*™ 0.06 0.06 0.06 0.06 0.00
Total
g/d 45.98 47.89 48.11 51.77 3.05
g/kgBW*™ 0.16 0.17 0.17 0.18 0.01
Nitrogen excreted / Nitrogen intake (%) 70.99 63.80 72.24 72.75 3.44
Nitrogen balance
g/d 18.58 26.95 19.36 20.34 2.71
g/kgBW*™ 0.07 0.09 0.07 0.07 0.01

SEM = Standard error of the mean (n=4)
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