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The Changes of Nitrate Nitrogen in Silage-Making
. The Influences of Chopping and Lacerating
of Forage on the Disappearance of Nitrate
Nitrogen during the Storage

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

In order to investigate the relations between the physical treatment of ensiling
forage and disappearance of nitrate nitrogen during the storage, the experiment of
silage-making was conducted with chopped or lacerated forages in miniature-
experimental silos.

The first-cutting Italian ryegrass (Lolium multiflorum LaMm.) and sorghum
(Sorghum vulgare PERS.) were harvested at the heading stage without wilting.
The forages were chopped into 1.5cm (fine) and 6.0cm (coarse) in lengths by
conventional forage chopper and then a part of fine chopped forage was further
lacerated to an almost pulpy consistency, Each freated forage was ensiled into 5
miniature-experimental silos without any additives, The contents of nitrate nitrogen
in the ensiled forages and of the resuitant silages were determined by the ion meter
method and the fermentative qualities of the silages were estimated by pH value
and FLIEG’s method,

The seepage from silo was not found in any silages, The fermentative gualities of
resultant silages were remarkably improved when the fine chopped and further
lacerated forages were used. It was reconfirmed that the disappearance rates of nitrate
nitrogen in Italian ryegrass silages during the storage were generally higher than those
in sorghum silages. On the other hand, in spite of the good fermentative qualities,
the disappearance rates of nitrate nitrogen in the fine chopped and further lacerated
silages were higher than those in the coarse chopped silages which had inferior
fermentative qualities, There were negative significant correlations between the pH
values and the disappearance rates of nitrate nitrogen in the silages, and also positive
significant correlations were found between the scores of fermentative quality or lactic
acid contents by FLIEG’s method and the disappearance rates of nitrate nitrogen in
the silages,

These date indicate that high quality silage with low nitrate nitrogen can be made
by chopping and lacerating the ensiling forage,
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Table 1 Outline of silage-making with Italian ryegrass and sorghum in
miniature-experimental silo

Treatment of Volume Ensiled
Forage Lot n Density
forage of silo amount
(1) (g) (g/1)
1.5 Chopping into1.5cm 5 4 2000 500
Italian Chopping into 1.5 cm
ryegrass 1.5+L and lacerating 5 4 2500 625
6.0  Chopping into6,0cm 5 4 1500 375
1.5 Chopping into1.5cm 5 4 2000 500
Sorghum o
1.5+ Chopping infol.5em g 4 3000 750

and lacerating
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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
(%) (%) (%) (%)
1.5 5 4.41* 2,22 0.16 0.60 2.98 49.8
. : *0.24 +(.43 *0.06 +0.30 +0.20 *12.6
3.92 1.68 0.21 0.00 1.89 106.0
1o+l 5 Lplz =008 +0.02 =000 %018 = 0.0
6.0 5 . 5.61 1.00 0.08 1.38 2.47 17.8
. +0.21 +0.10 +0.07 +=0.20 =0.20 * 3.3

* Mean = S.D,
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Table 3 The fermentative quality of sorghum silages

Lactic Acetic Butyric Total
Lot o pH acid acid acid acid Score
(%) (%) (%) (%)
15 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
3.68 0.95 0.17 (.00 1.12 99.6
1.5+L 5 £0.01  =0.26 =006 =0.00 =031 = 0.9

* Mean = S.D,
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Fig. 1 The disappearance rate of nitrate nitrogen in Italian ryegrass silages during

the storage.
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Fig. 2 The disappearance rate of nitrate nitrogen in sorghum silages during the storage,
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Table 4 Correlations between the fermentative qualities and disappearance rates of
nitrate nitrogen in silages

Fermentative qualities of silages

Content
pH Score of lactic
acid

Disappearance rate

of nitrate nitrogen : —— (Correlation coefficient) —

Italian ryegrass —(,91%%* 0.71%* 0.80p%**
silage
Sorghum silage —0,80%* 0.68% 0.72%

* p<0.05, ** p<{0.01, ** p<{0.001
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