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Table 1. Effect of varieties, planting date and maturity stage on dry matters and water-soluble carbohydrate
contents of forage corn

Item Dry matter Water-soluble carbohydrate
%
Variety
Tainung no. 3 28.1° 13.32
Tainan no.19 27.0° 13.2¢
Tainan no.21 28.0° 12.1°
Planting date
7", January 28.8¢ 14.5
7% March 27.8 12.0°
9 April 26.6° 12.1°
Days after silking
7 days 20.7¢ 13.8%
14 days 24.5¢ 14.0°
21 days 30.2° 13.1°
28 days 35.4 10.6°

b4 Means with different superscripts in the same column and the same section differ significantly (P<0.05).
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Fig. 1. Water-soluble carbohydrate contents of forage corn planted in different months and harvested at

different maturity stages.
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Table 2. Effect of varieties, planting dates and maturity on volatile fatty acids of forage corn silage

Item Acetic acid Propionic acid Butyric acid Lactic acid
g/kg dw
Variety
Tainung no. 3 20.5° 0.67* 0.54° 54.5%®
Tainan no.19 22.4* 0.73* 0.65* 56.2
Tainan no.21 23.7* 0.80° 0.62* 49.9°

Planting date

7%, January 8.8° 0.02° 0.41* 66.0°
7%, March 21.2° 0.26° 0.54° 57.1°
9%, April 35.8° 1.90° 0.85° 38.0°
Days after silking
7 days 41.0° 2.03? 0.66* 41.8°
14 days 27.2° 0.87° 0.39° 53.5°
21 days 10.2° 0.05° 0.70° 65.0°
28 days 11.8° 0.10° 0.67° 52.8°

"¢ Means with different superscripts in the same column and the same section differ significantly (P<0.05).
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Table 3. Effect of varieties, planting dates and maturity on silage quality

tem oH Fleig's score Lacti.c aci.d Dry matter
/Acetic acid recovery
Variety %
Tainung no.3 3.9 83.8* 5.5¢ 89.5°
Tainan no.19 3.9 83.6* 5.2¢ 89.4*
Tainan no.21 3.9 79.9 4.4° 90.0°
Planting date
7%, January 3.7 96.1* 7.8 92.12
7%, March 3.8° 81.4° 4.4° 89.3
9™, April 4.1 70.4¢ 2.9¢ 87.6°
Days after silking
7 days 4.1° 67.0° 2.3¢ 83.2¢
14 days 3.8° 79.4° 4.0° 88.8°
21 days 3.7¢ 92.8* 7.4 90.5°
28 days 3.8° 89.2¢ 6.1° 95.4*

b4 Means with different superscripts in the same column and the same section differ significantly (P<0.05).
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Fig. 3. Acetic acid, lactic acid, lactic acid/acetic acid ratio, Fleig's score, pH values, and dry matter recovery

of corn silages planted in different months and harvested in different maturity.
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Table 4. Correlation among water-soluble carbohydrate, dry matter content, pH, acetic acid, propionic acid,
butyric acid, lactic acid, L/A ratio and Fleig's score (n=106)

Acetic Propionic Butyric Lactic Lacticacid Fleig's
Dry matter ~WSC pH ) . ] . .
acid acid acid acid /Aceticacid score

WSC -0.46%*
pH -0.44%%  -0.20%

Acetic acid -0.68%** -0.12 0.80**

Propionic
. -0.57%* -0.15  0.84%* (0.87%*
acid
Butyric acid 0.02 -0.11 0.19 0.08 0.23

Lactic acid 0.28* 0.31*  -0.77** -0.77** -0.72**  -0.13
/A 0.53** 0.12  -0.64** -0.83** -0.59**  -0.08 0.78**
Fleig's score  0.56** 0.19  -0.79** -0.93** -0.78**  -0.23  0.85%* 0.85%%*

Dry matter
0.27* 0.07 -0.29*  -0.46**  -0.32 -0.10  0.28* 0.43%%* 0.39%%*
recovery

* : Significant at 5% level.
** : Significant at 1% level.
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Fig. 4. The relationship between dry matter content and pH, Fleig's score of corn silages in this study.
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Abstract

The purpose of this study was to investigate the effect of variety, planting date and maturity stages on
fermentation characters of corn silage. Three extension varieties of forage corn, Tainung no. 3, Tainan no.19,
and Tainan no.21 were used in this study. Forage corns were planted in February, May and April, and were
harvested at 7, 14, 21, and 28 days after silking, and then ensiled in laboratory scale for 40 days. Comparing
the ensiling characters, except that water-soluble carbohydrates content of Tainan no.21 and dry matter
content of Tainan no.19 were lower, the other performances of these three varieties were similar. With regard
to silage quality, there was no difference among varieties, except the lower lactic acid content in Tainan
no.21. Chemical components of pre-ensiling plants, fermentation situations and silage quality were affected
by planting month and maturity. Contents of moisture and water-soluble carbohydrates of ensiling materials
decreased with maturity by different ranges and rates. Forage corn planted in February had higher water-
soluble carbohydrates, while those planted in April, harvested early had lower dry matter content due to the
rainfall. Acetic acid contents decreased and lactic acid contents increased as maturity increased. Butyric acid
contents of all treatments were very low and there were no difference among them. Propionic acid contents
were low and decreased as maturity increased. The pH value of all treatments planted in February were below
4 and their Fleig's score were above 90. The silage quality of which planted in May and April and harvested
younger were worse than those harvested later. Our results showed that the maturity for good quality ensiling
ranged widely. However, advancing harvest might be detrimental for ensiling owing to the difference of plant
composition under different environment. Correlations among plant component and each ensiling character

were also discussed in this study.

Key words: Water-soluble carbohydrates, Dry matter, Silage quality.
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