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Effects of Nitrogen Fertilization Levels and Some Additives on the
Chemical Composition and Silage Quality of Forage Rape
(Brassica napus Subsp. oleifera)

II. Effects of N fertilization levels and formaldehyde treatment on the chemical
composition of forage rape silage

Mu Hwan Jo, Dong Am Kim and Sung Seo*

Summary

This study was carried out to determine the effects of nitrogen (N) fertilization levels (0,
100 and 200kg/ha) and formaldehyde (0.4, 0.8 and 1.2%: w/w CM) on the chemical composition,
dry matter (DM) yield and in-vitro dry matter digestibility (IVDMD) of forage rape (Brassica
napus Subsp, oleifera) silage. The results obtained are summarized as follows:

1. Forage rape was a catch crop which was highly digestible and low concentration in NDF,

ADF, cellulose and lignin.

2. The concentration of the water soluble carbohydrate (WSC) and buffering capacity (PK)

was 17.9% and 6.77g/100g, respectively, provided the WSC to PK ratio was 2.65.

3. DM content of silage decreased as the rate of N fertilization increased, but concentration
of ammonia-N decreased. IVDMD was not affected by the rate of N fertilization.

4. By the addition of formaldehyde, the pH and IVDMD were increased, but the DM, lactic
acid, total organic acid and ammonia-N content of rape silage were decreased, that was effec-
tive as a silage additive for forage rape.
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Table 1. Chemical composition of experimental materials for silage

c . Forage rape Rice
mponen
omp Control** No N100 N200 straw
%
Dry matter 13.03 13.35 13.35 12.22 90. 00
(100) (100) (100) (100) (100)
Crude protein 2.62 2.77 3.07 2.74 5.2
(20. 09) (19.08) (20.77) (20.42) (6.7
Ether extract 0. 43 0.39 0.62 0.41 0.7
(3.29) (2.69) (4.17) (3.02) (1.9)
Crude fiber 1.44 1.50 1.69 1.52 30.2
(11.01) (10. 30) (11. 40) (11.33) (33.50)
Ash 1.45 1.63 1.31 1.79 10.8
(11.14) (11.19) (8.87) (13. 36) (12. 00)
NFE 5. 98 7.07 6. 84 . 5.76 42.2
(45.90) (48. 64) (46. 21) (42.87) (46. 90)
NDF 20. 90 21.51 20. 89 20. 31 69. 70
ADF 18. 89 19. 81 19.25 17.60 45. 48
Cellulose 16. 32 17. 26 16. 87 14. 85 28.71
Lignin 2.92 3.25 3.02 2.49 9.34
IVDMD 78.72 77.34 75. 34 77.58 50. 21
WSC(Z) 17.93 19.17 17.71 16. 24 4.11
Buffering*® 6.77 6. 82 6.73 7.41 3.80
capacity (PK) (g/100g)
Z./PK quotient 2.65 2. 80 2.63 2.19 1.08

Means for each element not followed by a common letter are significantly different (0. 05 level)

*g. lactic acid required to lower pH to 4.0 in 100g. of dried milled rape (

** Control ;forage rape silage without additive.
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Table 2. Effect of N fertilization levels on
the chemical composition, DM, pH
and IVDMD of forage rape silage.

N fertilization level

(kg/ha)
NQ N100  N200
%
DM 14. 162 13.48b 12.90¢
pH 4.432  4,30% 4,290
Acetic acid 2.10 2.13 2.81
Propionic acid - 0.05 0.03
Butyric acid 0.20 0.15 0.14
Iso-Valic acid - 0.16 0.20
Lactic acid 20.108 20.62* 18.69b
Fumaric acid 0.32 0.14 0.13

22.722 23,252 20.00b
Ammonia N (mg/100ml) 46,278 55.76b 71.17¢
IVDMD 77.34  75.34 77.58

Means for each element not followed by a common letter

Total organic acid

are significantly different (0.05 level).
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Table 3. Effect of formaldehyde treatment

on the chemical composition, DM,

pH and IVDMD of forage rape silage.

Formaldehyde level

Control (%DM)
0.4 0.8 1.2
%
DM 13.48% 11.790 12.93b 13.942
pH 4.30® 4.47® 4.68% 4.80b
Acetic acid 2.13 069  1.99  0.69
Propionic acid 0.05 0.26 0.61 0.19
Butyric acid 0.15 0.30  0.25 -
Lactic acid 20.638 20.60® 19.99* 18.08b
Fumaric acid 0.14 - 0.07 0.22
Total organic acid 23.268 21.85% 22.91= 19.18b

Ammonia N (mg/100ml) 54.272 33.19% 64.00% 43.30°
IVDMD 78.72% 81.162b 85.285 79.522

Means for each element not followed by a common letter

are significantly different (0. 05 level).
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