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Synopsis
Sakae Matsuoka, Huu Van Nguyen, Atsushi Ishii, Masahito
Kawai (2008) Changes in Nitrogen Fractions and In Vitro
Nitrogen Degradability of Forages during Silage and Hay
Making and Their Effects on Nitrogen Utilization by Sheep.
Jpn J Grassl Sci 54 : 24-30

Three experiments were carried out to examine the changes
in nitrogen fractions and in vitro nitrogen degradability of
forage resulting from silage and hay making and their ef-
fects on nitrogen utilization by sheep. Timothy, orchard-
grass and alfalfa were used as test forages in experiment-
1, -2 and -3, respectively. Forage nitrogen was partitioned
into four fractions: F1, F2, F3 and F4 which is rapidly,
intermediately, slowly, and no degraded in the rumen, re-
spectively. In all the experiments, silage making led to an
increase in F1, but a decrease in F2 and F3. F4 remained
unchanged. Hay making decreased in F1, but increased in
F3 and F4. In vitro nitrogen degradability increased with
silage making, but declined with hay making. Sheep fed
silage excreted more nitrogen in their urine, resulting in
lower nitrogen retention than those fed material herbage.
Adding glucose to the silage tended to increase nitrogen
retention, with decreased nitrogen excretion in the urine.
There was no significant difference in nitrogen retention
between hay-fed and material herbage-fed sheep. In exper-
iments 2 and 3, hay-fed sheep excreted more nitrogen in
their feces than those fed material herbage, but it was off-
set by decreased nitrogen excretion in their urine.

Key words : Hay making, In vitro nitrogen degradability,
Nitrogen fraction, Nitrogen utilization, Silage
making.
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Table 1. Chemical composition of forages.
Yalerial  Silage  SilagetG  Hay poned, Haylage

Experiment 1

Dry matter (%) 24.4 26.3 26.7 86.8 — —

Crude protein (% DM) 17.4 16.5 16.1 16.9 — —

WSC (% DM) 6.8 1.3 6.3 6.9 = —
Experiment 2

Dry matter (%) 35.0 33.2 35.5 83.3 — —

Crude protein (% DM) 13.8 14.0 12.8 13.4 — —

WSC (% DM) 12.7 3.6 13.6 13.7 — —
Experiment 3

Dry matter (%) 21.9 20.1 — 85.0 54.1 52.7

Crude protein (% DM) 16.3 17.1 — 16.4 16.0 15.8

WSC (% DM) 7.4 1.3 — 6.0 5.1 1.7

Timothy, orchardgrass and alfalfa were used as test forages in experiment-1, -2 and -3, respectively.

Material herbage was wilted to make haylage.

G, glucose ; DM, dry matter ; WSC, water soluble carbohydrate.

Table 2. Fermentation quality of silages.

Experiment 1

Experiment 2 Experiment 3

Silage Silage+G Silage Silage+G Silage Haylage
pH 4.33 4.36 4.15 4.14 4.35 4.51
Lactic acid (% DM) 6.3 6.1 5.8 5.2 11.5 6.2
Acetic acid (% DM) 1.4 1.3 0.7 0.6 1.8 1.1
Propionic acid (% DM) nd nd nd nd 0.1 0.1
Butyric acid (% DM) nd nd nd nd nd nd
Ammonia-N (% total N) 6.6 6.6 4.2 4.1 10.9 5.8
V score 95 95 99 99 85 95

Timothy, orchardgrass and alfalfa were used as test forages in experiment-1, -2 and -3, respectively.

G, glucose ; DM, dry matter ; nd, not detected.
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Table 3. Nitrogen fractions (% of total-N) of forages.

Material

Wilted

Fraction herbage Silage Silage+G Hay herbage Haylage SE
Experiment 1
F1 37.2° 55.42 57.42 28.8° — — 1.19
F2 32.2* 26.8° 25.8° 30.8*° — — 1.21
F3 25.6° 12.3° 11.6° 34.6% — — 0.80
F4 5.1 5.5 5.2 5.9 — — 0.34
Experiment 2
F1 37.0° 62.8% 61.1° 31.1¢ — — 0.69
F2 43.5% 26.4° 27.7° 45.2° — — 0.57
F3 13.6° 4.8° 5.6° 16.3% — - 0.22
F4 6.0P 6.1° 5.7° 7.4% — — 0.26
Experiment 3
F1 32.5%¢ 58.7% — 27.3¢ 28.2¢¢ 35.0° 1.20
F2 51.5% 32.5° — 43.3° 44.3° 41.6° 1.19
F3 7.7 1.0¢ — 17.8* 16.2* 12.3° 0.46
F4 8.3" 7.8° — 11.5% 11.3* 11.0% 0.27

Timothy, orchardgrass and alfalfa were used as test forages in experiment-1, -2 and -3, respectively.
abed . Means within the same line with different superscripts are significantly different (P <0.05).

F1, Total-N—BSIN ; F2, BSIN—NDIN ; F3, NDIN—ADIN ; F4, ADIN (BSIN, buffer solution insoluble
nitrogen ; NDIN, neutral detergent insoluble nitrogen ; ADIN, acid detergent insoluble nitrogen) ; G,

glucose ; SE, standard error.
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Table 4. In vitro nitrogen degradability (%) of forages.

1}\]/[;%5;? Silage Silage+G Hay hvevr]klggde Haylage SE
Experiment 1 .
Total-N 65.5° 73.12 73.6* 52.4° — — 1.05
Insoluble-N 45.0° 39.5%P 38.0° 33.1° — — 1.49
Experiment 2
Total-N 61.1° 72.6° 71.7% 56.8¢ — — 0.84
Insoluble-N 38.22 26.3° 27.3° 37.42 — — 1.22
Experiment 3
Total-N 62.9° 71.6% — 49.2¢ 48.14 58.1° 0.84
Insoluble-N 45,12 31.1° — 30.1¢ 27.7° 35.5° 0.79

Timothy, orchardgrass and alfalfa were used as test forages in experiment-1, -2 and -3, respectively.

a,becd .

G, glucose ; N, nitrogen ; SE, standard error.

: Means within the same line with different superscripts are significantly different (P <0.05).

Table 5. Nitrogen balance in sheep fed the experimental forages.

%gﬁﬁjgg Silage  Silage+G ~ Hay  Haylage  SE

Experiment 1
N intake (g/day) 25.0%P 25.6% 25.0%P 24.9° — 0.13
Fecal N (% N intake) 27.7 26.9 27.9 26.6 — 0.34
Urinary N (% N intake) 47.2° 53.32 49.0° 48.8° — 0.80
Digested N (% N intake) 72.3 73.1 72.1 73.4 — 0.34
Retained N (% N intake) 25.12 19.9° 23.1*P 24 .6 — 1.04

Experiment 2
N intake (g/day) 20.12 19.5%P 18.5° 19.42P — 0.21
Fecal N (% N intake) 29.6° 29.8° 32.47 32.4% — 0.49
Urinary N (% N intake) 50.6° 56.5% 52,5%P 47.1° — 1.09
Digested N (% N intake) 70.42 70.2% 67.6° 67.6° — 0.49
Retained N (% N intake) 19.92 13.7° 15.12° 20.5% — 1.17

Experiment 3
N intake (g/day) 23.8>P 24 .5° — 23.9%P 23.2° 0.24
Fecal N (% N intake) 26.0° 25.0° — 28.5° 32.0% 0.33
Urinary N (% N intake) 59.0° 68.0° — 57.3° 57.0° 0.55
Digested N (% N intake) 74.0° 75.0% — 71.5° 68.0° 0.33
Retained N (% N intake) 15.0° 7.0° — 14.22 11.0° 0.54

Timothy, orchardgrass and alfalfa were used as test forages in experiment-1, -2 and -3, respectively.

a,b,c

G, glucose ; N, nitrogen ; SE, standard error.

: Means within the same line with different superscripts are significantly different (P <0.05).
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