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ABSTRACT

The objective of this study was to determine the potential of oil palm frond
silage mixed with molasses for being utilized as roughage source for goats. Two experiments
were conducted. Experiment 1: In vitro gas production technique was applied to evaluate
digestibility and metabolizable energy of oil palm frond silage mixed with 0, 2, 4 and 6 %
molasses by using rumen fluid from 4 Thai Native x Anglo-Nubian 50 % crossbred male goats,
2.7-2.8 years old with average body weight (BW) of 36.5+0.6 kg. The treatments were assigned
to a Completely Randomized Design (CRD). The results showed that gas production
characteristics of oil palm frond silage mixed with 0, 2, 4 and 6 % molasses was not significantly
different among treatments (P>0.05), i.e., soluble gas fraction (a) was 1.02, -0.15, 0.87 and 0.91
ml, respectively, fermentation of insoluble fraction (b) was 21.55, 24.78, 22.23 and 25.97 ml,
respectively, rate of gas production (c) was 0.07, 0.07, 0.07 and 0.08 %/h, respectively and
potential of extent of gas production (d) was 22.57, 25.34, 23.35 and 27.32 ml, respectively.
Organic matter digestibility of oil palm frond silage mixed with 0, 2, 4 and 6 % molasses was
32.30, 33.42, 32.93 and 36.08 %, respectively (P>0.05). In addition, estimated metabolizable
energy (ME) of each treatment was 4.75, 4.93, 4.86 and 5.33 MJ/kgDM, respectively (P>0.05).

Experiment 2: The effects of oil palm frond silage mixed with 0, 2, 4 and 6 %
molasses on nutrient utilization and rumen fermentation process in goats were determined . Four
Thai Native — Anglo Nubian 50 % crossbred male goats, 2.7-2.8 years old with average body
weight (BW) of 35.1+1.6 kg, were arranged in 4x4 Latin Square design. The goats were fed with
oil palm frond silage mixed with molasses ad libitum and supplemented with concentrate at 0.5 %
of BW as dry matter basis. The results showed that intake of dry matter (38.92-43.85 g/kgBWO'75),

organic matter (34.15-38.34 g/kgBW0'7S), crude protein (4.29-4.67 g/kgBWO'75), neutral detergent
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fiber (21.44-23.53 g/kgBWOJS) and acid detergent fiber (16.66-18.62 g/kgBWOjS) of all groups
were not significantly different (P>0.05). Digestibility coefficients of dry matter (39.17-43.40 %),
organic matter (42.27-46.18 %), crude protein (44.89-45.76 %), neutral detergent fiber (17.42-
23.48 %), acid detergent fiber (6.58-14.37 %) and total digestible nutrient (44.89-49.40 %) of all
groups were not significantly different (P>0.05). Furthermore, nitrogen balance of all groups
(0.07-0.12 g/kgBW0'75) was not significantly different (P>0.05).

Blood urea nitrogen and glucose concentration, ruminal pH and ammonia
nitrogen concentration in rumen fluid of all groups were not significantly different (P>0.05).
However, the mean total volatile fatty acid in rumen fluid in goats fed with oil palm frond silage
mixed with 4 % molasses (38.67 mmol/l) was higher than those of 0, 2 and 6 % molasses. The
amount of acetic acid (C,) and butyric acid (C,) in rumen fluid of all groups were not significantly
different (P>0.05). While, the mean amount of propionic acid (C,) in rumen fluid of goats fed
with oil palm frond silage mixed with 0 % molasses (12.12 % of total volatile fatty acid) was
lower than those of 2, 4 and 6 % molasses (13.64, 14.11 and 14.45 % of total volatile fatty acid,
respectively). The C,:C, ratio in rumen fluid of goats fed with oil palm frond silage mixed with 0
% molasses (5.59) was higher than those of 2, 4 and 6 % molasses (4.87, 4.87 and 4.70,
respectively).

Thus, oil palm frond silage mixed with 0-6 % molasses could be used as
roughage source for Thai Native x Anglo-Nubian 50 % crossbred male goats, supplemented with
concentrate at 0.5 % of BW which had no adverse effect on nutrient utilization and rumen

fermentation process.
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neutral detergent fiber (W0 é{)

nitrogen free extract (11 TasunS0AFNIN)
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Lignin - 26.60 - 47.35 22.52
Tannin - 8.50 - - -
Calcium - - 0.55 - -
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ERROR 6 0.115 0.019
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MODEL 9 98.537 10.949 0.88"
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MODEL 9 1240.295 137.811 5.88°
GOAT 3 10.58.402 352.801 15.04"
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MODEL 9 0.453 0.050 1.66"
GOAT 3 0.281 0.094 3.09"
PERIOD 3 0.088 0.029 0.96"
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ERROR 6 0.182 0.030
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MODEL 9 26460.458 2940.051 0.82"
GOAT 3 9405.660 3135.220 0.88"
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MODEL 9 0.182 0.020 1.05"
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MODEL 9 94.937 10.549 0.82"
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MODEL 9 142.940 15.882 1.66"
GOAT 3 11.725 3.908 0.41"
PERIOD 3 91.759 30.586 3.20"
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ERROR 6 57.433 9.572
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ERROR 6 0.687 0.114
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MODEL 9 1.791 0.199 3.77"
GOAT 3 0.454 0.151 2.86"
PERIOD 3 0.593 0.198 3.74"
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ERROR 6 0.317 0.053
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GOAT 3 0.162 0.054 6.84
PERIOD 3 1.109 0.370 46.87
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TOTAL 15 1.447
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PERIOD 3 0.315 0.105 1049
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ERROR 6 0.060 0.010
TOTAL 15 0.748
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SOURCE DF SS MS F
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SOURCE DF SS MS F

MODEL 9 1.512 0.168 16.68
GOAT 3 0.127 0.042 4.19"
PERIOD 3 1.202 0.401 39.78"
TRT 3 0.184 0.061 6.07
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ERROR 6 0.058 0.010
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MODEL 9 0.501 0.056 2025
GOAT 3 0.125 0.042 15.18"
PERIOD 3 0.214 0.071 2592
TRT 3 0.162 0.054 19.64

ERROR 6 0.016 0.003

TOTAL 15 0.517
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GOAT 3 0.168 0.056 9.00
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ERROR 6 0.037 0.006
TOTAL 15 1.438
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TRT 3 0.162 0.054 6.05
ERROR 6 0.054 0.009
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SOURCE DF SS MS F
MODEL 9 0.539 0.060 27.74"
GOAT 3 0.135 0.045 20.88
PERIOD 3 0.222 0.074 34.24"
TRT 3 0.182 0.061 28.09"
ERROR 6 0.013 0.002
TOTAL 15 0.552
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SOURCE DF SS MS F
MODEL 9 3.635 0.404 449
GOAT 3 0.085 0.028 0.32"
PERIOD 3 1.825 0.608 6.76
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ERROR 6 0.540 0.090
TOTAL 15 4.175
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MODEL 9 2314 0.257 12.58 "
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MODEL 9 41.750 4.639 0.77"
GOAT 3 7.250 2.417 0.40™
PERIOD 3 20.250 6.750 1.13"
TRT 3 14.250 4.750 0.79"

ERROR 6 36.000 6.000

TOTAL 15 77.750
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SOURCE DF SS MS F
MODEL 9 44.688 4.965 497
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PERIOD 3 2.188 0.729 0.70"
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ERROR 6 6.250 1.042
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MODEL 9 141.500 15.722 3.12"
GOAT 3 38.367 12.789 2.54"
PERIOD 3 62.067 20.690 4.10"
TRT 3 41.065 13.688 271"
ERROR 6 30.254 5.042
TOTAL 15 171.753
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MODEL 9 187.888 20.876 6.02°
GOAT 3 143.660 47.887 13.81
PERIOD 3 4.501 1.500 0.43"
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TOTAL 15 208.699
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MODEL 9 139.722 15.525 8.55
GOAT 3 81.159 27.053 14.90"
PERIOD 3 22.903 7.634 421"
TRT 3 35.660 11.887 6.55

ERROR 6 10.891 1.815
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MODEL 9 290.000 32.222 236"
GOAT 3 207.500 69.167 5.06
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TRT 3 70.000 23.333 171"
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MODEL 9 127.641 14.182 0.81"
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