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Table 1. Chemical components of napiergrass harvested at different times in the same day

H . Dry matter Crude Neutral-detergent  Acid-detergent Water soluble
arvest time : . X
content protein fiber fiber carbohydrate
% e % (Dry base)--------------=------------
8:30 am 20" 9.3 72.7° 49.1° 5.7
14:30 pm 19° 10.2° 74.2° 47.8° 7.6°

*Means with the same letter in the same column are not significantly different at 5% level.
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Table 2. The changes of chemical components of napiergrass harvested at different times in the same day
after ensiling for different days

Harvest time En5|.I|ng Dry matter  Water soluble pH  Acetic acid Prop|_on|c Butyric acid Lactic acid
period content carbohydrate acid
Day % % DM % of fresh weight
8:30 am 1 18.8 1.9 4.3 0.14 0 0 0.5
2 19.1 0.9 4.0 0.12 0 0 0.8
3 18.6 0.8 3.9 0.12 0 0 0.9
4 19.1 0.5 3.9 0.12 0 0 1.1
5 18.8 0.5 3.8 0.13 0 0 1.1
6 18.5 0.5 3.8 0.13 0 0 1.2
14 19.4 0.2 3.9 0.20 0 0 1.1
30 17.5 0.4 3.9 0.22 0 0 1.1
60 16.7 0.1 3.9 0.19 0 0.14 0.9
14:30 pm 1 19.4 3.2 4.5 0.14 0.02 0.04 0.3
2 18.9 1.2 4.1 0.12 0 0 0.6
3 18.7 0.6 3.9 0.12 0 0 0.9
4 19.1 0.6 3.9 0.12 0 0 0.9
5 18.3 0.4 3.8 0.13 0 0 1.1
6 18.8 0.4 3.8 0.11 0 0 1.1
14 18.6 0.3 3.7 0.15 0 0 1.4
30 17.5 0.4 3.7 0.15 0 0 1.2
60 16.7 0.2 3.7 0.16 0 0.01 1.3
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Table 3. The changes of chemical compositions of napiergrass after harvesting at different times in the

same day for piling up at different times
Harvest  Time of Dry matter Crude Neutral-detergent  Acid-detergent ~ Water soluble

time pilingup  content protein fiber fiber carbohydrate

hour % % (dry base)

8:30 am 2 19.9%" 9.9 71.2° 45.9° 4.8

5 19.8° 10.0° 73.9% 49.5% 3.3°

7 19.8° 9.9 72.7%° 47 4" 3.0

9 19.9° 9.1 73.7% 49.2% 2.7

24 20.1° 9.5° 75.8° 51.3° 2.3

14:30 pm 2 18.9° 10.0? 74.6° 47.6° 6.4°

4 18.9° 10.0° 73.9% 47.7° 5.72b

6 19.0° 9.8° 73.4° 48.6° 5.0°

17.5 19.18 9.8° 74.0° 49.3 3.3°

24 19.28 9.5 73.5° 49.0° 3.0°

*Means with the same letter in the same item within the same column are not significantly different (P <
0.05) .
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Table 4. The changes of chemical components of napiergrass harvested at different times in the same day
ensiled at different hours after piling up

Harvest  Time of Dry matter  Flieg’s Acetic Propionic Butyric Lactic

time pilingup  content score* P acid acid acid acid
hour % % of fresh weight

8:30 am 2 16.1% 882 4.1° 0.30° 0.00° 0.02° 1.20°

5 15.6% 31° 5.32 0.47" 0.03" 0.35° 0.28°

7 15.1% 12° 5.5 0.48"° 0.07° 0.41° 0.01°

9 14.5° 12° 5.7 0.58"° 0.09° 0.41% 0.00°

24 14.7% 13P 5.22 0.87° 0.18° 0.51% 0.00°

14:30 pm 2 16.8° 08? 3.1° 0.17° 0.00° 0.00° 1.58°

4 16.1% 87" 3.8° 0.18° 0.03% 0.06° 1.13°

6 15.1° 962 3.8° 0.19° 0.00° 0.01° 1.26"

17.5 16.8° 11¢ 5.3? 0.54° 0.07° 0.44% 0.00°

24 16.0% 13° 5.1 0.80° 0.14° 0.45° 0.00°

*Silage evaluation 0-20 = failure, 21-40 = poor, 41-60 = satisfactory, 61-80 = good, 81-100 = very good
#Means with the same letter in the same item within the same column are not significantly different (P <
0.05)
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Abstract

Napiergrass ( Pennisetum purpureum ) is one of the important domestic forages and is mostly used
for making silage. The purpose of this study was to investigate the effect of the changes of water soluble
carbohydrate (WSC) in a short period on silage quality of napiergrass and to adjust the harvesting time to
improve the silage quality. Napiergrass cv. TLG2, was harvested at 8:30 am and 14:30 pm in the same
day and piled up for different periods to obtain different levels of WSC. The WSC contents of TLG2 were
5.4% and 7.6% harvested in the morning and in the afternoon, respectively. The moisture contents of
these two treatments ranged from 81% to 82%. Both materials of these two harvests could be the
excellent silage immediately after harvesting and the fermentation processes of these two silages were very
similar. The pH values of the silages decreased below 4.0 three days after ensiling and were about 3.8 two
months after ensiling. The major product of fermentation was lactic acid. The content of lactic acid
increased to about 1.1% six days after ensiling and kept the level to the end of ensiling. The content of
acetic acid reached 75% of the final level one day after ensiling and increased slowly thereafter. Both
contents of propionic acid and butyric acid were very low and were observed in few silages only. The
contents of WSC decreased with the time of piling up. When the WSC content decreased down to certain
level, the quality of silage became poor. The silage quality would reduce to lower grade, if the silage was
made from the plants harvested in the morning and piled up more than four hours. If the silage was made
from the plants harvested in the afternoon and piled up less than six hours, the quality still remained in a
good level. However, if the harvested grass was piled up overnight, the silage quality would become very
poor. It was suggested that napiergrass might be made silage immediately after harvesting to obtain good
quality of silage.  Further, it was better to harvest the plants to make silage in the afternoon.

Key words : Pennisetum purpureum, Harvest time, Piling up, Silage fermentation.

(1) Contribution No. 1107 from Taiwan Livestock Research Institute, Council of Agriculture.
(2) Heng-Chun Branch Institute, COA-TLRI, Ping-Tung, Taiwan, R.O.C.



