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Table 1. Contents (% dry wt) of dry matter (DM), total nitrogen (T-N), total non-structural carbohy-
drates (TNC), starch and total sugars (TS, EtOH-soluble sugars) in the materials ensiled.

+ Glucose + Glucose + Starch + Ground
Control (%) + Starch (%) (%) corn (%)
2 4 8 2+2.1 4+4.2 4.2 8.4 11

DM 25.41F0.75 26,87 28.28 30.94 28.35 31.06 28.41 31.20 31.45
T-N 1.87+0.07 1.73 1.62 1.42 1.61 1.41 1.60 1.41 1.99
TNC 3.95%+0.28 10.96 17.01 26.95 16,96 26.63 16.90 26.63 23.00
Starch 1.17%0.11 1.08 1.01 0.89 7.78 132.92 14.51 24.54 19.43
TS 2.78 9.88 16.00 26.06 9.18 12.71 2.39 2.09 3.57

Figures show mean values and standard deviations for four replications and calculated valus for

materials with different carbohydrate sources.
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Table 2. Chemical quality and comoposition (% wet wt) of the silages with different carbohydrate

sources.
+ Glucose + Glucose + Starch + Ground
Control (%) + Starch (%) (%) corn (%)  [sp
2 4 8 2+2.1 4-+4.2 4.2 8.4 11
pH 5.12 4,02 3.95 3.81 4.13 4.01 4.67 4.18 4.07 0.33
Lactic acid % 0.91 2.15 2.34 3.45 2.20 1.55 0.95 1.88 2.47 1.57
Acetic acid % 0.90 0.42 0.30 0.31 (.51 0.21 1.09 0.47 0.34 0.35
Butyric acid % 0.16 0 0 0 0 0 0 0 0 -
Total acid % 1.97 2.57 2.64 3.76 2.71 1.75 2.05 2.34 2.81 NS
Score”* 20 99 100 100 98 100 61 98 100 —
NH3:-N %of T-N 20.2 7.7 5.6 4.2 8.2 4.0 13.5 9.7 6.0 5.2
Score** 40 88 95 99 86 100 66 81 93 -
DM % 23.96 25.05 26.75 27.52 21.96 25.38 22.57 26.88 27.11 2.72

Figures show mean values and least significant differences (LSD) at 5% level

except for the + glucose 2%.
* Evaluated by the Flieg’s appraisal method.
** Evaluated by the Sutoh’s appraisal method.

Table 3.
different carbohydrate sources.

for two replications

Contents (% dry wt) and consumption of non-structural carbohydrates in the silages with

+ Glucose + Glucose + Starch + Ground
Control (%) + Starch (%) (%) corn (%) Lsp
2 4 8 2+2.1 4+4.2 4.2 8 .4 11
Content %
TNC 0.84 3.11 7.29 12.56 5.15 9.62 8.73 15.53 10,70 4.47
Starch 0.73 0.86 1.04 0.97 4.75 7.67 8.62 15.52 §.72 2.63
TS 0.11 2.25 6.25 11.59 0.40 1.95 0.11 0.01 0.98 -
Consumption g/100g wet wt*
TNC 0.80 2.17 2.86 4.88 3.68 5.87 2.83 4,13 4.33 —
Starch (.12 0.07 0.01 0.01 1.16 2.38 2.18 3.48 3.48 —
TS (.68 2.09 2.85 4,87 2.51 3.45 0.65 0.64 (.86 -
Consumption ratio %**
TNC 79.9 73.5 59.5 58.5 76.5 70.5 59.0 49.8 59.9 -
Starch  41.2 25.8 2.6 3.1 52.7 55.0 52.8 45.5 56.9 -
TS 96.3 78.8 63.1 60.4 96.6 87.5 96.3 99.6 76.3 —
Organic acids producton ratio %***
2.46 1.18 0.92 0.77 0.74 0.30 0.72 0.57 (.65 -

* TNC amount ensiled—TNC amount in silage

*+ 100 % (TNC amount ensiled— TNC amount in silage)/ TNC amount ensiled
*** 100X Amount of total acids/amount of TNC consumption
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Summary

The effect of addition of different carbohydrate sources on the quality of high-moisture
green panic (Panicum maximum var. trichoglume) silages was studied.

Second cut herbage at heading stage was chopped (about 2cm). The material was
treated with glucose (2, 4 and 8% wet wt), glucose and starch together (glucose +starch: 2+
2.1 and 4+4.29), starch (4.2 and 8.4%) and ground corn (11%), respectively. The materials
including control (without additive) were ensiled in 2-liter polyethylene silos attached with
Bunsen'’s bulbs. Silage samples with two replications (silos) were taken out at 55 days after
ensiling. Values of pH and organic acids, ammoniac nitrogen (NH;-N) and total nitrogen (T
~N) contents of silage samples were determined. And T-N, TNC, starch, total sugars (TS}
and dry matter (DM) contents of plant materials and silage samples were determined.

The material without additive (control), which contained ca. 4% of TNC and ca. 256% of
DM, did not produce well-preserved silage.

Addition of starch or glucose +starch increased total nonstructural carbohydrates (TNC)
content in the material ensiled up to almost the same levels of equivalent glucose additions
(4 and 8%). Addition of ground corn increased TNC level in the material ensiled and the level
showed between the glucose addition of 4 and 8%. When TNC contents of the materials
ensiled were increased up to ca. 11, 17 and 27% of DM by additions of 2, 4 and 8% glucose,
respectively, the additions of glucose markedly improved silage quality, having low pH and
NH,-N and high lactic acid and no butyric acid. The increase in glucose added to the
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materials increased amount of lactic acid in the silages, but additions of glucose decreased
efficiencies of total organic acids production to consumed TNC during storage.

When the amount of additives adujusted to almost the same level of equivalent TNC in
the materials, the additions of glucose-+starch were less effective than those of glucose and
were more effective than those of starch alone. The effect of the addition of 119% ground corn
on lactic acid fermentation was almost equivalent to that of the 49% glucose addition. The
starch consumption during storage was ca. 50% of the original in three treatments with starch
addition and TS consumption ranged ca. 60-100% of the original in all silages.



