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Estimation of Stability to Mold for Whole-Crop Rice and Rice Straw Silage Using Stabbed Pouch
Silos : Osamu TANAKA*" and Mitsuru SHINODA*?

Abstract : We carried out several experiments involving the laboratory-scale ensiling of whole-crop
rice and rice straw into pouch silos which were stabbed with a needle to estimate the stability of the
silage to mold. In these experiments, 10 or 30g of previously stored silage was transferred into a
plastic pouch and inoculated with fungal spores of a Monascus sp. strain. After the pouch silos were
closed with a vacuum sealer, they were stabbed with a needle to allow the growth of mold and
stored again for 40 days. During storage, the lag period to mold growth, which was defined as the
period until the time when colonies of mold were visually observed on the silage, was measured as an
indication of stability to mold. The addition of 0.5 to 1% sodium propionate or 2% urea resulted in no
visual mold growth on the silage as well as in farm-scale ensiling. These results suggest that ensiling
into a stabbed pouch silo is a useful simple method of estimating the stability of silage to mold.

Key Words : Mold, Pouch silo, Rice silage
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EFH36%. B IO, X2 HBIE ZW402%.
W OKREVRE 2 528%) 7% b ONIHZMR L 72 Hf
Ho 1 (NP R604. #21=895.0% . ¥
DIKEMEREERT2%) \ZKRZMAZTZH O %L
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F v b Sucrose/D-Glucose/D-Fructose UV-method,
Qa4 T77 AT 427 A, H5E) TER L7,
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Table 1 Experimental design.
Experimental No. Plant materials Additives (%) D Pouch silos? are:
Experiment 1 Whole-crop rice silage None Not closed
” 4 ” Closed & sabbed
” ” Ammonium formate 0.5 4
7 7 7 1.0 7
7 7 7 2.0 7
4 ” Sodium acetate 1.0 ”
7 7 7 2.0 7
7 7 7 30 7
” ” Sodium propionate 05 ”
7 7 7 1.0 7
Experiment 2 Rice straw (water added) Urea 0 Closed & stabbed
7 7 7 05 y
7 7 7 1.0 y
7 7 7 2.0 y
Experiment 3 Whole-crop rice Urea 0 Closed & stabbed
7 7 7 1.0 y
7 7 7 2.0 y
7 7 7 30 y

1) Fresh matter basis.
2) Pouch silos to test stability to mold.
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Table 2 Fermentation quality of whole-crop rice silage used in experiment 1.

Dry Organic acids (% in fresh matter) VBND

Matter pH Lactic Acetic Propionic n-Butiric V-score
(%) acid acid acid acid (mg/100g)
46.2 461 1.05 0.58 0.01 0.13 66 74

1) Volatile base nitrogen. Fresh matter basis.

Table 3 Growth of mold on whole-crop rice silage (experiment 1).

Pouch silos Additives! LPMG (days)? Mold Growth3)
Not closed None 12.32 ++
Closed & stabbed None 14.32 +
Closed & stabbed Ammonium formate 0.5% 17.02 +
” ” 1.0% 35.0bc +
” ” 2.0% >4(0c None
Closed & stabbed Sodium acetate 1.0% 12.02 +
” ” 2.0% 31.7b +
” ” 3.0% >4(c None
Closed & stabbed Sodium propionate 0.5% >4(c None
” ” 1.0% >4(0c None
SEM 21

Means within a column with different superscripts (a, b, ¢) significantly differ (n=3, P<0.05). SEM, standard error of

the mean.
1) Percent is fresh matter basis.
2) LPMG, lag period to mold growth.

3) Growth of mold after 40day storage. +, silage is partly molded. ++, silage is entirely molded.
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Table 4 Fermentation quality and lag period to mold growth (LPMG) of rice straw silage (experiment 2).

Ureal) Dry . Organic acidls (% in freéh r.natter) _ Ammonia? LPMGY
%) Matter pH Lactic Acetic Propionic n-Butiric %) (days)
(%) acid acid acid acid
0 47.1 5.642 0.02 0.04 ND ND 0.012 6.32
0.5 474 6.43b 0.26 0.09 ND ND 0.10b 13.82
1.0 48.0 7.55¢ 047 0.16 ND ND 0.20¢ 23.02
20 46.9 8.25d 0.32 0.16 ND ND 0.33d NOb
SEM 04 0.08 0.06 0.04 <0.01 <0.01 0.01 79

All pouch silos were closed and stabbed. Means within a column with different superscripts (a, b, ¢, d) significantly
differ (n=3, P<0.05). SEM, standard error of the mean. ND, not detected (<0.01).

1, 2) Fresh matter basis.
3) NO, not observed (>40).

Table 5 Fermentation quality and lag period to mold growth (LPMG) of whole-crop rice silage
(experiment 3).
Ureal Dry ‘ Organic acid.s (% in freéh Tnatter) _ Ammonia? LPMG?)
(%) Matter pH Lac‘tlc Ace4t1c Prop{omc n-BuFlrlc (%) (days)
(%) acid acid acid acid
0 33.1 5.02a 0.03 0.15 0.02 0.742 0.022 NOb
1.0 345 7.25b 0.75 0.10 ND 0.18b 0.33b 13.82
2.0 35.6 8.56¢ 1.14 044 ND ND 0.63¢ NOb
30 35.2 8.85d 1.06 0.35 ND ND 1.18d NOb
SEM 04 0.03 0.05 0.03 <0.01 0.06 0.07 0.7

All pouch silos were closed and stabbed. Means within a column with different superscripts (a, b, ¢, d) significantly
differ (n=3, P<0.05). SEM, standard error of the mean. ND, not detected (<0.01).

1, 2) Fresh matter basis.
3) NO, not observed (>40).
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