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ABSTRACT: The control of ensiling quality was an important factor for using by-products as feed ingredients with
high moisture. This research studied the effects of moisture levels and ensiling days on the chemical composition
and fermentation quality of wet concentrate. The experiment was a 3 x 5 factorial in a completely randomized
design (3 replications/ treatment) with factor A as moisture levels [al = 40%, a2 = 50% and a3 = 60% and factor B
as ensiling days (b1 = 0 day, b2 = 7 days, b3 = 14 days, b4 = 21 days and b5 = 28 days). All of the feed ingredients
were formulated and prepared by thorough mixing. They were then packed in plastic bags (30 kg/bag) under
anaerobic conditions. The results showed that there was no interaction between moisture levels and ensiling days
on dry matter, organic matter, crude protein and ash (P > 0.05). The trend changes of dry matter contents (P < 0.01)
and organic matter contents (P < 0.05) decreased with prolonging ensiling time. By contrast, the crude protein
contents of wet concentrates did not different with increasing ensiling day (P > 0.05). The lowest values of pH for
wet concentrates were obtained after 7 ensiling days. All fermented wet concentrates had a very good fermentation
quality. These results indicated that a moisture content within a range from 40% to 60% was suitable for wet
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concentrate producing. It needs to be fermented at least 7 ensiling days and could be preserved for up to 28
ensiling days.
Keywords: moisture; ensiling day; wet concentrate; feed quality; agricultural by products
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Table 1 Ingredients of the experimental diet

1188

[tem

Experimental diet

Feed composition (% of dry matter)

Fresh cassava pulp 18.0
Cassava chip 10.0
Dry cassava pulp 30.2
Palm kernel meal 18.0
Soybean meal 12.0
Rice bran 10.2
Urea 0.8

Minerals, mixed ¥ 0.5
Vitamins, premixed % 0.3

sum 100.0

Y Trace minerals premix provided the following per kg concentrate: cobalt, 0.02 ¢; copper, 1.60 g; iodine, 10.00 g; manganese, 8.00 g;

selenium, 0.06 g; zinc, 6.00 g; anti-rancidity, 2.50 g; carrier, 1,000.00 .

2 \jitamins premix provided the following per kg concentrate: A, 2,000,000 I.U.; D3, 4,000,000 I.U.; E, 3,000 I.U.

Table 2 Effect of moisture levels on dry matter, organic matter, crude protein and ash content at different ensiling

day
Moisture (%) Ensiling day (day) P-value
[tem SEM
40 50 60 0 7 14 21 28 m d mxd
Dry matter (%) 55.6° 453" 363° 478" 465° 453 453° 443 0.55 *x *x ns
Organic matter (%  94.1  94.1 94.1 94.4° 94.2%° 940° 94.1%° 938 0.20 ns * ns
dry matter)
Crude protein (% 150 150 15.0 14.9 14.9 14.9 149 150 0.11 ns ns ns
dry matter)
Ash (% dry matter) 59 59 59 56° 58 6.0 59  62° 0.20 ns * ns

abcd Means with different superscripts within rows significntly differed (P<0.05)
Ym = Moisture; d = Ensiling day

SEM, Standard error of mean
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Table 3 Effect of moisture levels on pH value at different ensiling day

Moisture (%) Ensiling day (day) P-value
[tem SEM
40 50 60 0 7 14 21 28 m d m x d
pH 4.4 4.4 4.4 5.1° 4.2° 4.2° 4.2° 4.2° 0.16 ns *x **

2b Means with different superscripts within rows significntly differed (P<0.05)
Ym = Moisture; d = Ensiling day

SEM, Standard error of mean
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Table 4 Effect of moisture levels on physical fermentation quality at different ensiling day

ltem Ensiling day (day) SEM P-value" Contrast™
0 7 14 21 28 m d mxd L Q1 C Q2

Physical fermentation quality score”

Odd, Moisture 40% 8.0° 10.7¢ 1077 11.3*  10.7° 030 ns ** ns ¥ ¥ % g
Moisture 50% 8.0° 107 10.7* 10.7°  10.7°  0.30 ns * ns %
Moisture 60% 8.0° 10.3* 107 10.3°  10.7°  0.30 ns ** ns  **
Matter, Moisture 40% 3.0 3.0 3.0 3.0 3.0 - - - - - - - -
Moisture 50% 3.0 30 30 30 3.0 - - - -
Moisture 60% 3.0 30 30 30 3.0 - - - -
Color, Moisture 40% 3.0 3.0 3.0 3.0 3.0 - - - - - - - -
Moisture 50% 3.0 30 30 30 3.0 - - - - -
Moisture 60% 3.0 30 30 30 3.0 - - - -

pH, Moisture 40% 0.0° 4.0° 40° 6.0° g0 <001 * * o *owx X g

Moisture 50%  0.0° 6.0° 4.0° 60° 53" 030 ns * ns %
Moisture 60%  0.0° 6.0° 6.0° 40° 40" <001 ns % nps %%
Total, Moisture 40%  14.0° 20.7° 207° 233 227° 030 ns ** *x X KK x g
Moisture 50%  14.0° 227% 207° 227" 220 037 Kk x o xx
Moisture 60%  14.0° 223 227° 203° 207° 030 ns % ns %%

Quality levels
Moisture 40%  Normal  Very Very Very Very - - - - - - - -
good good good good
Moisture 50%  Normal  Very Very Very Very - - - - - - - -
good good good good
Moisture 60%  Normal  Very Very Very  Very - - - - - - - -
good good good  good

abc Means with different superscripts within rows significantly differed (P<0.05)

Ym = Moisture; d = Ensiling day

? Smell score, 0 4 8 and 12; Matter score, 0 1 2 and 4; Color score, 0 1 2 and 3; pH score, 0 2 4 and 6
Quality level, 20 to 25 score as very good; 15 to 19 score as good; 6 to 14 score as normal; 0 to 5 as bad

¥ L = Linear; Q1 = Quadratic; C = Cubic; Q2 = Quartic

SEM, Standard error of mean
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