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Figure 1. Sampling in a Silo
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Table 1. Acid Content of Green Maize Silages.

Prefectures Dry |Lactic| Acetic acid | Butyric acid | Total Evaluation
o . d
No (Dlstncts) pH | matter| acid | b 1oombnd.| Free [Combnd/ 2! Mark Class
produced % % % % % % %
19 | Hokkaid6é 4.6 1729 | 0.62 | 007 | 004 —_ — | 0.73 21 | Satisfactory
29 ” 3.9 1796 | 1.58 | 0.74 — | 0.02 — | 2.34 37 | Very good
18 Iwate 3.9 21.56 | 1.51 | 0.15 0.16 | 0.04 — | 1.86 37 Vi
35 ” 4.1 1230 | 0.73 | 0.22 0.04 — 0.06 | 1.05 38 ”
6 Yamagata 3.6 25.70 | 1.53 | 0.33 0.08 —_— — | 1.94 34 ”
90 Vi 3.7 18.19 | 1.78 | 0.35 0.07 —_ — | 2.20 35 V4
7 V4 3.6 18.21 1.67 | 0.29 -0.09 — — | 2.05 34 V4
15 V4 3.8 17.73 1.35 | 0.19 0.07 —_ — | 1.61 36 V4
20a| Gunma 4.0 14.17 | 0.92 | 0.23 0.17 | 0.10 0.02 | 1.44 36 V4
e V4 4.1 18.15 | 0.84 | 0.31 0.07 | 0.18 0.02 | 1.42 35 ”
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Dry |Lactic| Acetic acid \ Butyric acid |[Total Evaluation
. d
No Prefectures pH | matter acid Free |Combnd.| Free |Combnd. aci Mark Class
% | % | % | % | %| % |%
S8 " 49 19.34 | 0.16 | 0.24 0.36 | 0.45 0.75 | 1.96 0 | Inferior
23 | Tokyo6 3.8 27.92 | 1.50 | 0.10 0.04 | 0.03 — | 1.67 35 | Very good
61 Niigata 4.1 19.82 | 1.87 | 0.32 0.05 — 0.02 | 2.26 39 ”
56 Gihu 40 | 22.39 | 1.08 | 0.15 0.07 | 0.22 0.06 | 1.58 35 ”
77 Yamanasi 3.8 27.16 | 1.57 | 0.27 0.05 | 0.01 0.01 1.91 35 V3
66 V4 3.9 25.04 | 1.36 | 0.27 0.05 | 0.18 0.02 | 1.88 34 ”
84 Nagano 4.2 12.19 | 0.72 | 0.74 0.20 | 0.13 — | 1.79 33 V4
59 Kybto 3.9 28.69 | 1.27 | 1.00 0.27 — 0.04 | 2.58 37 ”
17 Nara 4.0 17.87 | 095 | 0.28 0.16 | 0.04 0.03 | 146 | . 38 ”
” V4 4.3 18.86 | 0.60 | 0.27 0.16 | 0.12 0.15 | 1.30 26 | Good
21 Hirosima 3.9 26.33 | 1.21 | 0.25 0.03 | 0.17 0.04 1.70 34 | Very good
48 Okayama 3.7 29.03 | 1.84 | 0.22 Q.04 —_— 0.43 | 2.53 29 Goo_d_
69 | Simane 4.5 1999 | 0.79 | 0.40 0.32 | 0.16 — | 1.67 21 | Satisfactory
78 Kagawa 3.7 17.78 | 1.68 | 0.20 002 | 0.17 0.02 | 209 30 | Good
79 V4 3.7 18.18 | 1.71 | 0.18 0.06 | 0.17 — | 2.12 31 V4
80 ” 4.1 15.92 | 0.99 | :0.29 0.27 | 0.41 0.14 | 2.10 26 ”
81 V4 4.0 19.21 1.30 | 0.12 0.12 | 0.27 0.32 | 2.13 27 ”
4 | Kagosima 3.7 18.35 | 1.45 | 0.40 0.11 —_ — | 1.96 35 | Very good
11 ” 4.6 15.23 | 0.48 | 0.23 0.36 | 0.44 0.77 | 2.28 4 | Inferior
16 " 4.7 11.19 | 034 | 031 | Q.56 | 0.18 0.26 | 1.65 1 V4
60 V4 4.1 18.49 | 1.39 | 0.34 0.05 | 0.03 0.11 1.92 36 | Very ‘good
33 ” 4.8 33.42 | (38.67)] 0.07 0.05 | 0.74 0.23 | (4.76) 5 | Inferior
22 | Miyazaki 3.6 20.70 | 1.60 | 0.24 —_ — — | 1.84 34 | Very good
12 ” 3.6 24.87 | 1.20 | 0.20 0.03 | 0.05 002 | 1.5 32 | Good .
49 | Saga 5.9 22.84 | (0.79) (0.08) (0.05) (0.92) Inferior
39 ” 4.8 1993 | 0.18 | 0.10 ' — | 0.03 | 0.26 | 0.57 11 | Medium
Table 2. Acid Content of Sweet Potato Vine Silages.
Dry |Lactic| Acetic acid Butyric acid | Total Evaluation -
No. Prefectures H i id
P matter | acid Free |Combnd.| Free |Combnd. act Mark Class
% % | % % % % %
24 Ibaraki 4.4 19.25 | 0.13 | 0.08 0.04 | 0.42 0.22 | 0.89 14 | Medium
25 ” 4.1 25.73 | 031 | 0.19 0.26 | 0.24 — | 1.00 36 | Very good
37 ” 4.2 25.45 | 0.60 | 0.22 0.12 | 0.17 0.13 | 1.24 33 ”
50 Vs 4.8 21.07 | 043 | 0.18 0.54 | 0.33 045 | 1.93 2 | Inferior
51 u 4.1 15.67 | 1.23 | 0.18 0.11 | 0.07 0.05 | 1.64 36 | Very good
52 ” 4.2 22.78 | 090 | 041 0.01 | 0.04 0.35 | 1.71 31 | Good
70 Saitama 4.2 14.04 | 033 | 0.25 0.15 | 0.00 0.04 | 0.77 34 | Very good
55 Aiti . 4.2 1835 | 1.25| 0.15 0.12 | 0.12 0.01 | 1.65 31 | Good
89 Nagasaki 5.6 20.83 | 0.06 | 0.01 0.10 — — | 0.17 17 | Satisfactory
34 Hukuoka 3.8 1798 | 0.58 | 0.15 0.12 — — | 0.85 36 | Very good
26a Miyazaki 4.7 45.81 | 0.26 | 0.45 0.58 | 0.48 0.59 | 2.36 7 | Inferior
5 Kagosima 4.3 21.89 | 041 | 0.25 0.2 0.08 0.13 | L.16 28 | Good
8 " 3.8 18.86 | 1.08 | 0.20 0.03 | 0.04 — | L.3% 35| Very good
9 V4 3.6 20.01 1.08 | 0.20 0.02 | 0.02 0.01 1.33 33 V4
14 " 3.6 17.47 | 1.60 | 0.13 0.02 | 0.05 0.01 1.81 32 | Good
30 V4 3.8 16.77 | 096 | 0.10 0.06 | 0.00 — | L.12 36 | Very good
36 Vi 4.1 28.88 { 1.50 | 0.11 0.06 | 0.08 0.06 | 1.81 38 "
41 V4 4.7 1292 | 0.41 | 0.17 0.62 | 0.17 0.29 | 1.66 2 | Inferior
67 V4 5.3 23.25 | 0.28 } 0.05 005 | 0.01 0.06 | 0.45 15 |" Medium
91 V4 4.3 13.34 | 041 | 0.10 0.07 | 0.01 0.01 | 0.60 31 | Good
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Table 3. Acid Content of Chinese Milk-vetch Silages.
Dry |Lactic| Acetic acid | Butyric acid | Total Evaluation
No. Pref H tt id id
° refectures P matter | act Free {Combnd. Free Combnd. act Mark Class
% % % % % % %
32 Simane 4.1 27.90 | 1.97 | 0.59 0.45 —_— 0.01 | 3.02 39 Very good
68 n 4.0 15.31 | 1.62 | O.14 0.27 | 0.04 — | 207 38 "
38 Saga 3.8 19.32 | 1.83 | 0.33 0.12 | 0.01 0.04 | 2.33 34 V4
Table 4. Acid Content of Sansa Silages and Others.
o &' | Acetic acid 'iButyric acid: Total Evaluation
< o
o (@] .
No.| Prefectures Silages pH X8 | No - 5 - § acid | =
= 8 &5 &g &ﬁ &g . i Class
51 & & Bl %
27 | Gunma Sansa*® 6.9 27.58[(1.23)] 0.19| 0.74] 0.33 0.98/(3.47) 0] Inferior
S7 1\ ¥ " 5.4/ 21.20| 0.12 0.12] 1.98] 0.03 202 4.27 0 V4
40 | Aiti Green oat 4.1 22.62| 1.23 0.42 —| 042 0.17| 224 29| Good
92 | Tokusima | Wild plants 5.5| 43.97| 0.40 001 0.21] O 0.22| 0.84 | 15| Medium
Kumamoto | Wild plants in
76 woodlands 5.2 36.51|(2.69)] 0.33] 0.15 005 0.1 (3.73)] 10| Vs
46 | 7 Arrowroots 5.7 43.69| 0.39 0.04| 0.44 — —1{ 0.87 | 17| Satisfactory
26b| Miyazaki Rice straw 4.7) 33.56| — 0.40, —| 0.44 034 — 7| Inferior

* Feces of silkworms and the disused mulberry leaves which sil’ worms could not eat up.

Table 5. Acid Content of Sweet Potato Silages and Others.
5 g Acetic acid |Butyric acid| Total Evaluation
No.| Prefctures Silages pH| X8 &g' - g 9 acid | =
% 8 &E‘g &é- &5 &% % E Class
5 a a a7
28 | Ehime Sweet potato | 4ol 3891 042 | 029 047 007 —| 125 16 Medium
88 | Nagasaki | # 41| 4592 1.58 | 0.16] 008 —  —| 1.82| 40| Very good
47 | Kumamoto. | # 4.1 39.72) 2.97 0.23| 0.46 —! 0.03 3.69 | 39 V3
53| # 4 43| 41.84] 2.24 0.29] 0.10 - — 2.63 | 32| Good
54 | 7 ” 43| 40.44| 1.27 0.10] 0.12 - — 1.49 320 »
85| ¥ " 43| 38.81] 202 0.30, 0.23 — — 255 | 32|
86 | # ” 6.2| 38.84|(4.82) (0.42) _— (5.24)| 17| Satisfactory
87 | # v 7.2| 39.50/(1.82)|  (0.18) (0.04) |(204)] —
93| # 4 40| 42.03| 2.30 0.54| 0.19 — — 3.05 40| Very gbod
9% | # " 4.1| 4285/ 1.88 | 0.64 001 — 001 254 | 39 ”
31 Kagosima’ Sweet potato | 4.1| 41.98] 0.52 0.27| 0.05 —{ 0.00] 0.84 | 40 V4
74 | n Steamed sweet| 43 0443 036 | 014 005 —  — 053 | 32 Good

- Mz No. 54, 85, 86, 87T X ENENRERMO6, 1, 2, 3%DLDTH%bo
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Table. 6 Acid Content of Silage Made from the mixed Materials.

g C' | Acetic acid |Butyric acid Totall ~ Evaluation
< S Q) o
No.|Prefectures Silages pH| N8 | Nb - ] - o lacid | =
: N R AR IR Y s Class
=4 2 o = o 509 | =
4 a a e
Kumamoto| Sweet patoto
62 vines and Rice | 49| 18.26; 0.30] 0.21] 039 030 032 152 3| Inferior
straw :
63 | ¥ " : 4.7) 18.39] 0.35| 0.31] 0.52 0.06] 006 1.30| 14| Medium
64 | v V3 5.3 17.97 0.1/ 003 0.02 006 002 029 15 4
65| « ” 4.8/ 19.59| 0.08] 0.22| 0.27 vO.31 0.40, 1.28 2| Inferior
Simane Green maize and . . y
82 Green soy bean 4.7 1795 1.39] 0.9 0.26] 0.27f 139 340, O 4
83 | » Vi 4.6/ 21.86] 0.43] 0.29 — 0.83 1.55| 3.10 4 V4
13 | Kagosima| Green maize and| , (| 1,80 026 o024 065 o045 036 196 4 y
Sudan grass : : : : : : ’ '
” Green maize, .
10 Green soy bean 4.3; 14.47] 099 0.21 —! 0.29] 0.13| 1.62] 20| Satisfactory
and Sudan grass

No. 62~64 13tk e = — L2 THE LD DT, 82 K83 L br v T A v TRIELLDTH B,

DEBNES $HcL (TBEFRAELT 71)0)) =2 v = PR BTN A, LD
D b DI OV TUE LRI DREAED NI D21 DT, E0Fb2h=v s L —2, LR
ﬁ:IV?V'—':\)%V:%%ELf:o
Iv. % % 1
SERIIOSELRARD LREDED TH 5.

Table 7. Evaluation by means of Gneist’s Key.
\ Silages Green maize Swe‘?itngst')tato The Others Cumlative Sweet.
(Stems and potato with| Sansa

Class\ Frequency| 9% |Frequency| 9 | leaves) Frequency, 9 | rice bran
Very good 21 58.3 | 9 45.0 4 34 49.2 5 —_
Good 7 19.4 5 25.0 1 13 18.8 4 —
Satisfactory 2 5.6 1 5.0 2 5 7.2 1 —
Medium 1 2.8 2 10.0 3 6 8.7 2 —_—
Inferior 5 13.9 3 15.0 3 11 15.9 — 2
Sum 36 — 20 —_ 13 69 — 12 2

ARKILIDE, FNEI A LR TR EEL T =22 v~ TR T8 %R ED 7 T A
CRLc. TRBMTFOREIMED T <, $EMAD S DIRD TEIDHETH O, I2EL
305y —PEBNTH T0%NEM B LY. ALE, FCETZHDOXFELI S,
RATES =y v v~ fih b ECRE L,

HEOQERCEALEEL L CEBRSN DR, ik, FME5352L, &
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Table 8. Distribution of pH Values of Silages

pH Values | Frequency % || pH Values | Frequency ‘ % H pH Values | Frequency %
3.6 ~3.7 11 128 | 44~as5 2 24 | 52~53 3 | 85
3.8 ~23.9 12 140 | 46~47 10 1.6 || 54~55 2 24
4.0~ 4.1 20 23.3 4.8 ~ 4.9 7 8.1 5.6 ~7.2 6 6.8
4.2~ 43 13 15.1 5.0 ~ 5.1 0 0

DH 1 3.6~41 DESICET 5 b O 43 5 50 %, 4.9~45 DEHEICES 5 O 15 & 174 %,
67 %7345 LIFD pHAMIC % b, 33273 4.6 DL_ED pH fliic 070 4.5 LLED pH ffiic k27 % D
X, B4 m T X AEIEERA TR L Licd O, BUTENEHRDOERC X ARE 2 & D TH S,
CB) & (FEFH) Hevy v~ 67 QOABRDOTVHEE L EERZEIREDOED Th .

Table 9. - Lactic acid Content of Silages. (%)

Fresh On the dry basis

Mean Standard deviation Mean Standard deviation

0.98 0.549 4.82 2.745
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Table 10. Mean and Standard Deviation of pH Values and Organic Acid Content.

pH Lactic acid (%) Butyric acid (%)
o vean | St | e | SR | e | 3R
Green Maize 3.88 0.203 1.25 0.417 0.13 0.125
Sweet potato vines 4.05 0.250 0.78 0.158 0.20 0.219
green maize-green S0y 430 0.405 1.01 0611 0.42 0.354

WhRmE o L — SN TR D7D, pH MBIk E a2 d DITE T

ZRSDEIED 5 Hi% 2 ISR AT DT DT, FICH L DEEE LUTHRATT 5 LERSD
503, BEDIDHEELOMERDZEDRELRIT I,

SEEAECKT 2 BEROFHEEY ThTh a1, 4 L L&,

Hy: a1—a:=a KBEHET, ZORGERET 7D,

{= r—y—a nn, (B +~n,—2)
Vv 11812+n,5,2 71+

2Pes. (=001 or 0.05) L, t SHDOEND, n=m+n,—2 L LT, b DE%R KD % q

1>ty TeiE Ho 2EHT 5,
1t <ty Tebi¥ Hy 2FHL 0D,

Z DFEFITKEDEY TH %,
Table 11. ’i‘ests of Differences of the Means of pH Value and Organic Acid Content
pH Lactic acid Butyric acid
|t| |Significance| |t| |[Significance| [t] Significance

Greeﬂ maize and Sweet potato vines| 2.264 P<0.05 4,446 P<0.001 1.313 P>0.05
Green maize and green | 4323 | P<oc01 | 1512 | P>005 | 3755 | P<000l
Green Maizepﬁfaftosvvgffﬁ Rice bran | 3622 | P<000L | 0371 | P>005 2538 | P<001
Sweet potato vines and o ures | 2034 | P>005 | 1506 | P>005 | 2197 | P<005
Sweet Sf’v?,f,'itfp‘c’)‘t‘;ii and e bran | 1075 | P>005 | 2882 | P<001 | 2367 | P<005
Green maize l;"(’)‘ttali Jmixtures and | 049 | P>005 | 1120 | P>005 | 3264 | P<001
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‘Summary

The samples of silage ‘made in the different districts df this country
were investigated for the purpose of estimating their quality, and also finding
the fundamental direction of silage-making. In each sample the contents
of organic acids, dry matter, crude protein, ether extract, crude ’ﬁ’ber, and
crude ash as well as the pH value were determined in the usual manner,
but in this paper, only the results obtained as regards the organic acid con-
tent and the pH value will be reported.

(1) A very high proportion of the samples was green maize silage (45 per
cent) and sweet potato vine silage (31 per \cent).

(2) The mean pH value of samples except silages of sweet potato, sweet
potato with rice bran and Sansa (feces of 'silkworms and the disused mulberry
leaves which:silkworms could not eat up), was 4.45. Fifty percent of the typical
samples ranged from 3.6 to 4.1 and sixty Seven per cent of them had pH value
below 4.2. '

(3) The half of these samples had. very good quality and about seventy
per cent were of good or better quality.. . , ‘ :

In general green maize silages were superior to sweet potato vine silages.
And also lactic acid content of the former was significantly greater than that
of the latter. The quality of chinese milk-vetch silage wasvery good without
exception though few samples were collected.

(4) Even when the silage of sweet potato or sweet potato with rice bran
had a high pH value compared with that of the grass silage, butyric acid con-
tent was low or not.

(6) It was suggested that the technique for the good silage was more
difficult in ensiling the mixtures of green maize and green soy bean than ensil-
ing green maize alone. '
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