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The Changes of Nitrate Nitrogen in Silage-Making
I .The Influences of Glucose, Urea and Calcium Carbonate Additives
on the Disappearance of Nitrate Nitrogen during the Storage

Senji UcCHDA, Mato UCHIDA and Takao HORIGOME
(Laboratory of Anmimal Nutrition)

An experiment was carried out by adding the simple or complex additives of
glucose, urea and calcium carbonate to silage at ensiling time to investigate the
effects on the disappearance of nitrate nitrogen during the storage and the fermentative
quality of resultant silage.

The first cut Italian ryegrass (Lolium multiflorum Lam. ) and sorghum (Sorg-
hum vulgare PERS. ), which were harvested at the heading stage, were chopped into
1.5 cm lengths and ensiled in miniature-experimental silos with the additives. The
contents of nitrate nitrogen in the forages ensiled and silages resulted were determined
by an ion meter method, and the fermentative quality of the silages was estimated by
FLIEG’s method.

It was found that the disappearance rates of nitrate nitrogen in sorghum silages
during the storage were generally lower than those in Italian ryvegrass silages. The
silages produced by adding glucose only had a high-fermentative quality, but the
disappearance rates of nitrate nitrogen during the storage of silages decreased. And
the silages with urea or calcium carbonate additive generally had a low-fermentative
quality, however the disappearance rates of nitrate nitrogen during the storage of the
silages remarkably increased. On the other hand, the silages with mixed glucose and
urea or calcium carbonate additives had an excellent-fermentative quality and the
disappearance rates of nitrate nitrogen are considerably increased.

These data suggest that the high quality and low nitrate silage can be made by
using some additives for regulating fermentation of silage.
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Fig. 1 Miniature-experimental silo made of plastic

Table 1 Outline of silage-making with Italian ryegrass and sorghum

Volume Ensiled .
Lot n Additives . Density
of silo amount
c 5 Control (%) g (D 2000 ‘&) 500,08/1)
G 5 Glucose 2.0 4 2040 510.0
U 5 Urea 4 2010 502.5
Glucose 2.0
G+U 5 Urea 0.5 4 2050 512.5
Calcium
Ca 5 carbonate 0.5 4 2010 502.5
Glucose 2.0
G+Ca 5 Calcium 0.5 4 2050 512.5
carbonate .
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Table 2 The fermentative quality of Italian ryegrass silages

Lactic Acetic Butyric Total
Lot n pH acid acid acid acid Score
(%) (%) %) (%)
c 5 5.79 0.23 1.10 1.30 2.69 - 7.0
+0.06 +0.09 +0.40 +0.44 +0.89 + 2.2
G 5 4.06 2.12 1.42 0.04 3.56 61.6
+0.12 +0.71 +0.33 +0.06 +0.56 248
U 5 8.19 0.26 1.30 1.37 2.92 - 8.8
+0.12 +0.08 +0.32 +0.48 +0.86 + 1.6
4.53 2.72 0.95 0.00 3.81 91.8
G+TU 5 +0.08 +0.45 +0.14 +£0.45 + 6.5
Ca 5 5.66 0.27 1.28 1.77 3.32 — 5.2
+0.15 +0.08 +0.17 +0.30 +0.51 + 2]
4.50 2.13 0.82 0.01 2.95 89.2
G+Ca 5 +0.12 +0.32 +0.12 +0.02 +0.32 + 7.3
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Table 3 The fermentative quality of sorghum silages

Lactic Acetic Butyric Total
Lot n pH acid acid acid acid Score
(%) (%) | (% (95
C 5 4,59 0.53 0,76 0.01 1.30 53.8
+=0.04 =0,07 +0,08 =0.01 +=0.03 = 9.2
G 5 3.60 2.04 0.30 0.00 2.34 100.0
+=0.01 +=0.14 +0.01 T 40,14 = 0.0
U 5 7.39 0.19 0.59 0.71 1.49 - 5.8
+0,13 +0,03 *=0.13 +=0.12 +0.25 += 2.9
. 4.62 1.56 0.88 0.02 2 .47 69.2
G+U 5 =xol30 +0.20 +0.09 +0.05 £0.14 £17.0
Ca 5 5.53 0.62 0.76 0.00 1.38 60.0
=011 +=0.11 =014 i +=0,11 = 3.9
4.06 1.85 0.56 0.00 2.41 93.8
G+Ca 5 +0.05 +0.32 £0.07 +0.31 £ 5.0
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Fig. 2 The disappearance rate of nitrate nitrogen in Italian ryegrass silages
during the storage.
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Fig. 3 The disappearance rate of nitrate nitrogen in sorghum silages during the storage,
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