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Fig. 1. The damage improvement experiment of pangola grass haylage. Left: poking small holes (< 2 mm) on haylage surface,
Middle: reagent treatment and sealing, Right: investigation of damage situation.
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Table 1. Variation analysis of damage rate of pangola grass haylage with different treatments.

Source DF SS MS F Pr>F
Chemical 2 2.11718750 1.05859375 10.42 <.0001
Seal 3 3.95182292 1.31727431 12.97 <.0001
Storage 2 3.98046875 1.99023438 19.60 <.0001
Chemical x Seal 6 1.21614583 0.20269097 2.00 0.0694
Chemical x Storage 4 0.27343750 0.06835938 0.67 0.6116
Seal x Storage 6 0.49348958 0.08224826 0.81 0.5637
Chemical x Seal x Storage 6 0.49348958 0.08224826 0.81 0.5637
Error 156 15.84375000 0.10156250

DF: degree of freedom, SS: sum of square, MS: mean square
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Fig. 2. The effect of reagent and sealing time on spoiled percentage of poked pangola grass haylage. D0: process reagent
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treatment and seal immediately after poking a hole, D1: process reagent treatment and seal after 1 day of poking a
hole. D3: process reagent treatment and seal after 3 days of poking a hole, D7: process reagent treatment and seal after
7 days of poking a hole.
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Fig. 3. The effect of reagent (up), seal time (middle) and storage (down) on spoiled percentage of poked pangola grass
haylage. C: control (no reagent), A: acetic acid, P: ammonium propionate. DO, D1, D3, D7 description as fig. 2. Means
with different letters differ (P < 0.05)
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Table 2. After removing damage part, the fermentation quality of panola grass haylage used in this study .

Item Dry matter pH Score Acetic acid Propionic acid Butyric acid  Lactic acid
% % dry base

Mean 48.93 4.83 89 0.33 0.03 0.04 1.57

Min. 46.20 4.44 77 0.18 0 0 1.11

Max. 52.70 5.37 100 0.42 0.07 0.11 2.53
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Abstract

Haylage is an important adjustment method to reduce the interference of climate on hay processing, but the film damage
of haylage during storage is very common and almost unavoidable. Therefore, in this study, a diameter of 90 cm medium-
sized pangola grass haylage was used as the material, and each haylage bale was artificially poked 24 holes (< 2 mm) to
simulate the film damage that usually happened. A total of 16 bales were used to investigate the effect of different reagents,
seal time and storage on the damage rate of these small holes in the haylage. The 3 reagent treatments were control (no
reagent), acetic acid and ammonium propionate. The 4 seal times D0, D1, D3 and D7 were sealed immediately, 1 day, 3 days
and 7 days respectively after poking and reagent treatment. The storage periods were 42, 90 and 231 days after poking. The
results showed that the damage rate of poking holes were different by different treatments. The spoiled percentage of control
was higher than the other two reagent treatments (acetic acid and ammonium propionate). The spoiled percentage increased
as seal time and storage period increased. Generally, the hole was sealed sooner and stored shorter the result was better. Using
acetic acid or ammonium propionate then seal was better than control. After removing the spoiled part, the fermentation
quality of these haylage was still kept at a good level which means the treatments used in this study were effective on haylage

conservation.

Key words: pangola grass, haylage, poking damage, acetic acid, ammonium propionate.
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