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Table 1. F-test of analysis of variance for haylage fermentation quality of pangolagrass ensiled in different treatment

Source of variance Dry matter content ~ pH A P B L Score  Total VFA L/A
Dry matter (D) 145.73" 094 56237 11.167  4.64 624" 1036 18207 14.197
Inoculation (T) 2.97 19.08"  16.66"  12.04 495" 7.88"  17.49" 2.65 5587°
Storage pe-riod (S) 4.84 0.65 34067  7.99 3.39 0.96 431 572" 9.20°
DxI 0.29 1.63 9.51° 7.28" 327 1.57 7.49" 0.11 0.20
IxS 0.03 045  10.08 3.72 2.45 0.06 1.83 1.22 1.61
SxD 0.80 0.05 16427 423 2.03 0.57 3.37 0.06 6.35"

*acetic acid, P: propionic acid, B: butyric acid, L: lactic acid, Total VFA: total volatile fatty acids L/A: lactic acid/acetic acid.
" The F-test are significant at 5% and 1%, respectively.
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Table 2. Effects of different treatments on the quality of pangolagrass hayalge in medium-size bales covered with plastic
membranes after 60 days of storage

Treatment Dry matter content pH Score Acetic acid Propionic acid Butyric acid  Lactic acid
% %DM

A 37.1° 3.9 96.5 0.47% 0.00° 0.02° 4.17°

B 32.0° 4.6 80.5 0.62° 0.06° 0.11° 2.74*

C 62.4° 42 98.0 0.26" 0.00° 0.01° 2.63%®

D 60.7° 4.6 90.5 0.26" 0.01* 0.02" 1.17°

LSD 9.4 0.9 18.9 0.22 0.05 0.05 2.61

" A: low dry matter inoculated, B: low dry matter control, C: high dry matter inoculated, D: high dry matter control.
" Means in the same column with different superscripts differ (P < 0.05).
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Table 3. Effects of different treatments on the quality of pangolagrass hayalge in medium-size bales covered with plastic

membranes after 180 days of storage

Treatment’ Dry matter content pH Score Acetic acid Propionic acid Butyric acid  Lactic acid
% %DM

A 34.0° 3.9° 93.0° 0.84° 0.03° 0.06 4.77

B 29.6° 4.5 51.5° 1.88" 0.22° 0.55 2.34

C 57.1° 4.2° 95.5* 0.33° 0.01° 0.02 2.73

D 53.4° 4.4 91.0° 0.49" 0.03° 0.07 2.72

LSD 14.6 0.16 21.9 0.42 0.13 0.54 2.44

" As shown in table 2.
"¢ Means in the same column with different superscripts differ (P < 0.05).
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Fig. 1. Changes of total volatile fatty acid (VFA) content, lactic acid/acetic acid ratios and percentages of equivalent butyric
acid in the total VFA of pangolagrass hayalge in medium-size bales covered with plastic membranes stored after

short-term (60 days) and long-term (180 days) with different treatments. A: low dry matter inoculated, B: low dry
matter control, C: high dry matter inoculated, D: high dry matter control.
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Abstract

The purpose of this study was to investigate the effects of dry matter content, inoculation and storage period on the
quality of pangolagrass haylage in medium-size baled covered with plastic membranes. Each factor had two levels as fellows:
low dry matter content (below 40%, haylage processing in the morning) vs. high dry matter content (above 40%, haylage
processing in the afternoon); control (no inoculation) vs. inoculation (commercial inoculum, Lactobacillus plantarum,
Lactobacillus casei, 2 x 10° cfu/kg), and short-term storage (within 2 months) vs. long-term storage (6 months and above),
for the comparison of fermentation performance. Each treatment processes 4 plastic membranes. The results showed that
there was major significant effect regardless of the inoculation, the level of dry matter content, and storge time. There was
no significantly individual interaction effect other than the acetic acid content. The inoculation treatment could increase the
ratios of lactic acid/acetic acid and reduce the butyric acid contents of pangolagrass haylage. The lactic acid/acetic acid ratios
of inoculation treatment increased from 2.8 to 7.3 and from 5.2 to 9.2, and the percentages of equivalent butyric acid in the
total volatile fatty acid (VFA) decreased from 6.4% to 0.7% and from 1.4% to 0.5% under low dry matter and high dry matter
rates, respectively. The inoculation treatment could achieve better preservation effect. From the comparison of storage period,
the results showed that the lactic acid/acetic acid ratios of the control treatment (without inoculation) decreased from 4.3 to
1.3, and the percentages of equivalent butyric acid in the total VFA increased from 3.4% to 9.3% at low dry matter content
6 months after storage, respectively. The results indicated that the fermentation quality was reduced, while the inoculation
treatment could reduce the degree of poor fermentation. According to the results, the fermentation quality of pangolagrass
haylage in medium-size bale covered with plastic memberane was better when the dry matter content was adjusted to 35
- 65% after a short period of wilting. However, considering the changes of weather and the flexibility of hay processing,
the grass could be wrapped directly after cutting. The lactic acid bacteria inoculation was recommended and used as soon
as possible. The diameter of the medium-size haylage bale was 90 c¢cm, and the weight of the whole bale was 160 - 200 kg,
which was 30 - 40% of the original hay bales with diameter 120 cm. Haylage bales with such size were easier to be operated

on small herbivore such as goat or deer farm for less lose on less feeding.
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