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Table 1. Correlation between pH Value and Lactic Acid Content
(Stems and Leaves Silage; Fresh; pH Value 3.6 to 5.3)
, .| (%)

.La:gi‘g O~ 1020 (040 (060 (080 |00 [1.20 |1.40 [1.60 (L8O | p oo

pH ‘ 0.20| ~0.40| ~0.60| ~0.80| ~1.00| ~1.20{ ~1.40| ~1.60| ~1.80| ~2.00 q y
3.6 1 1 1 3 6
3.7 ) 1 3 1 S
3.8 1 1 1 1 2 1 7
3.9 : 3 2 5
4.0 2 1 1 1 5
4.1 1 1 2 3 1 2 10
4.2 1 2 1 1 5
4.3 2 1 1 4
4.4 1 . 1
4.5 1 1
4.6 1 2 1 4
4.7 2 1 1 4
4.8 3 1 4
49 1 1 2
5.0 0
5.1 0
5.2 0
5.3 1 1 2

Frequency 6 7 7 6 7 3 11 7 7 4 65
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r=—0777 ; P{|T|>9.797} <0.001 | | u
ﬁiﬂﬁﬂ@5%pHﬁﬁ3@%@&%%.3&49@%%LE?6%@%%%R%T5 B
O TR 5 & 212,

r=—0729; P{|T|>8249} <0.001 k7o,

¥ pPH i LBRAB L OB FANL 3 AL (ROFhEELTELDEEL) =V
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L K X L, r=—0869 ; P{|T|>8782} <0.001
HHHEIRICKE L, r=—0697 ; P {|T|>4861} <0.001
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Table 2. Correlation between pH Value and Ratio ‘of‘ Lactic acid Content to
Total Acid Content (Stems and Leaves Silage; pH Value 3.6 to 5.6)

Ratio of Lactic : ] :
acid|/6~ |12~|18~24~30~|36~|42~48~ 54~ 60~|66~|72~|78~84~|90~ Frequenc

pH 12) 18| 24| 30| 36| 42| 48| 54| 60| 66| 72 78 84| 90| 96 a ¥

3.6 ~ 3.8 2| 7| 2 ‘ 11

3.8 ~ 4.0 ‘ 1 3 1 4 2 1 12

40 ~ 4.2 1 2 2 3 3 2 3 16

42 ~ 44 1 1 3 1 1 1 8

44 ~ 4.6 1 1 2

4.6 ~ 4.8 1 2| 2 2 1 ) 1 9

48 ~ 5.0 2 2| . 1 5

50 ~ 5.2 0]

52 ~ 5.4 1] 1 2

54 ~ 5.6 1 1

Frequency 3| 3| 4|y 2| 3| 2| 3| 5| 3| 5| 7| 6|14| 5| 1 66

r=-—0.701; P {|T|>7.864} <0.001
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r=0301; P{|T|>3.370} <0.01
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Table 3.  Correlation between pH Value and Butyric acid Content
' ‘ (Fresh, pH Value 3.6 to 49)

Butyric ‘
acid (94)[0.00~ |0.13~ [0.26~ 10.39~ |0.52~ |0.65~ [0.78~ [0.91~ |1.04~ |1.17~ -
013 026 039 052 065 078 091 1.04 1.7 1.30 Frequency:
3.6 6 6
3.7 2 2 1 5
3.8 7 7
3.9 3 2 5
40 3 1 1 5
4.1 4 4 2 10
4.2 1 2 1 1 5
43 1 1 1 1 4
4.4 1 1
45 1 1
4.6 1 1 1 3
4.7 1 2 1 4
4.8 1 1 1 3
49 1 1 2
Frequency Pz 4| 5| 5| 1] 2] o0of 1] 2 61
r=0.657 ; P{|T |>6.699} <0.001 -
Table 4. Correlation between pH Value and Butyric acid Content
(On the dry basis ; pH Value 3.6 to 4.9)
Butyric [ |
Acid (96) 0.00~ |0.90~ [1.80~ |2.70~ [3.60~ (450~ 5.40~ 6.30~ [7.20~ [8.10~| ..o
pH \ 090 1.80| 270 3.60 450 540 6.30 7.20| 810/ 9.00 ‘equency
J l .
3.6 6 ' 6
3.7 2 3 5
3.8 7 7
3.9 5 5
4.0 3 1 1 5 -
i 4.1 6 2 1 1 10
4.2 2 3 5
4.3 1 2 1 4
4.4 1 1
45 1 1
4.6 1 1 1 3
4.7 1 1 1 1 4
48 1 2 3
4.9 1 1 2
Frequency 35 12 2 6 3 0 2 0 0] 1 61

r=0.624, P {|T|>6.134} <0.001
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Table 5. Correlation between pH Value and Ratio of Butyric acid Content to
Total acid Content (Stems and Leaves Silage,, pH Value 3.6 to 5.6)

~.
Ratio Of\ pH ) 3.6~ 3.8~ 4.0~ 4.2~ 4.4~ 4.6~ 4-8~ 5.o~ 5.2~ 5.4~ ° ) Frequency
Butyric acid \\ 3.8 40 4.2 44| 46| 48 50 52 54 56
0 ~ 5 8 10 3 2 1 24
5 ~ 10 2 6 2 1 11
10 ~ 15 2 1 1 4
15 ~ 20 1 1 1 1 4
) 20 ~ 25 2 2 4
25 ~ 30 3 1 2 1 1 8
30 ~ 35 0
35 ~ 40 0
? 40 ~ 45 1 2 3
" 45 ~ 50 2 2
50 ~ 55 : 1 1 2
55 ~ 60 1 1
60 ~ 65 1 1
65 ~ 70 : 0
70 ~ 75 A 1 1
75 ~ 80 : 1 1
Frequency 1| 121w 8| 2] 9 l 5 | o | 2 1 66

r=0.659 ; P{|T]|>7.009} <0.001 , A
CNLORENS DHf L = v v —~ P DOBBREE L OB RERIEDCHENE £ L, pH M
MR EILBIPEOTHEBREENRITIL D LR LES. :
IV. pHffi & B & © 48 8

pH i & #37% & O R anfil s 2 BR2 B B 03k 505 128, T OB L IRE L fERIIREDOE D
Thb, BLARIBHED 2L 5D bDTH %,

Table 6. Correlation between pH Value and Total acid Content
(Stems and Leaves Silage, pH Value 3.6 to 5.8)

\ Total i
18 0.0~ 04~ [0.7~ |10~ [1.3~ |16~ [1.9~ [2.2~ |25~ [2.8~ [3.1— [3.4~
&?‘d% o4 07 10 13 1d 19 22 25 28 31 34 a7Frequency
| -
3.6 ~ 3.8 2 2 5 1 1 11
) 3.8 ~ 40 1 1 1 5 1 2 1 12
a 40 ~ 4.2 2 4 2 2 1 , 15
42 ~ 44 1 1 2 1 4 9
44 ~ 4.6 1 1 2
46 ~ 48 1 1 2 1 2 1 1 9
4.8 ~ 50 1 1 1 2 5
50 ~ 52 0
52 ~ 5.4 1 1 2
54 ~ 5.6 1 1
56 ~ 5.8 1 1 2
Frequency | 2 | 3 ' 6| 6|0 |6 | ]| 7] 2] 1 1 1 { 68

r=—0.3% ; P{|T|>3.504} <0.001

Pl ki X b pH ffi & ORI ARENCAHEER S b, pH MoK T2 TRERITIE I 5 23,
PH fli s AMEERAL HAER L I bic - ENF bbb,
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Table 7. Correlation between Lactic acid Content and Butyric acid Content '
. | (%)
Butyric (% | ,
> h 0.3~ [0.6~ (0.9~ [l.2~ |1.5~ [1.8~ |21~ (24~ [2.7~
Lactic _ 52614 [0~03™ 06" 00 1.2 " 15| 18 21 24 27 a0 Frequency
acid o
0.05 ~ 0.25(%) 3 2 1 1 7
0.25 ~ 045 4 2 5 1 1 1 1 15
045 ~ 0.65 2 1 1 1 5
0.65 ~ 0.85 4 4
0.85 ~ '1.05 2 2 2 6
1.05 ~ 1.25 3 1 2 1 7
1.25 ~ 1.45 - 4 1 1 1 ) 7
1.45 ~ 1.65 8 2 10
1.65 ~ 1.85 5 1 6
1.85 ~ 2.00 2 2
Frequency 37 | 8 | 9 ‘ 2 ( s | 2] 4| 1] of 1 69
r=-—0269 ; P{|T|>2.286} <0.05
BICEER A B OB 0~0.65 %5 LT, ZDBREKD 2 LRTDHEY THS.
Table 8. Correlation between Lactic acid Content and Butyric -acid Content
(Butyric acid Content ; 0 to 0.65 Per cent)
Butyric 8 21218 8 8 8 N 2 N o g
: o|l @ | o] a|d (3] o & o | S
acd LT T T T L DT 0T Y | T T |Prequency
Lactic i %) ol o|lo|o|o|ololololo o|olo
wid 8|5 5|88 |8l&138 |58 8|88
005 ~ 0.25 1 1 1 : 1 4
0.25 ~ 045 1 1 2 1 1 2 8
045 ~ 0.65 1 1|1 3
0.65 ~ 0.85 1 1 1 1 4
0.85 ~ 1.05 1 1 1 1 4
1.00 ~ 1.25 1 1 1 1 4
1.25 ~ 1.45 2 1 1 1 5
1.45 ~ 1.65 8 .8
1.65 ~ 1.85 2 1 2 1 6
1.85 ~ 2.05 2 2
Frequency 16 | 5 ‘ 4 } 4|s|asl1]ol3|lo|l1] 3]s 48

r=—0440 ; P {/T|>3.323} <0.01
 RREET Yy v~ OBMICHT A LBRARE L OB kDB &,
r=—0395; P{|T|>3.466} <0.001
T, LWBREEDKIILDRETE, BREEI/NLLDIDTH S,
L Eo#ER L2 —HERRTIVEREDEY Th %o
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Table 9. Correlations between pH Values and Cont¢nts of
Several Organic acids of Silages

Grass (Stems and Leaves) .
Silages Only Grass Silages and Others .
- Notes
Coefficient of | . . Coefficient of | . .
Correlation Significance correlation Significance
pl Value and Lacticacid | 5777 | p<oool —0635 | P<0001 | Fresh
» | —o0729 | P<o001 — — | 3£;°b‘;'§i2“
| pH Value and Ratio of
| Lactic Acid Content to —{0.701 P<0.001 —_— - glg Z,alsug
Total acid Content : o )
pH Value and Butyric ’ ‘
acid Content 0.657 P<0.001 0.301 P<001 Fresh
” 0.624 P<0.001 — — |On the dry basis
pH Vglue and Ratio of
Butyric acid Content to 0.659 P<0.001 — -_
Total acid Content
pil Value and Totalacid | 596 P<0.001 — — | Fresh
pH Value and Lactic Green maize
acid Content —0.869 P<0.001 - - silages only
4 —0.697 P<0.001 —_ — On the dry basis]
Lactic acid Content and
‘Butyric acid Content —0.269 P<005 - o Fresh
4 —0.395 P<0.001 —_ — On the dry basis
Butyric acid
” —0.440 P<0.01 — —_— Content, 0 to
0.65 percent
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(3) pH ffi L BARE A B L DEICIL BB R EOHEN B, % DEILBOHA L D /N H D7z,

pH i & B&ER DIBIRIC K3 % RO § [/ CAHEE B0,

c R b OB pH 2 BRI OB B A X T 2 BEAHTTh D L% FTHOTH
%, (Aug. 31, 1955)
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Summary

To find the fundamental principles of the techniqes of silage-making the
author has statistically investigated the relationship between the pH value and
organic acid content in silage, on the basis of some data published in the
previous paper. '

The following are some of the results obtained:

(1) A negative correlation, r=—0.777, was found between the pH value
and the free lactic acid content of the fresh silage (P<0.001).

(2) A significant negative correlation, r=—0.701, was found between the
pH value and the ratio of lactic acid content to the total acid content(P<0.001).

(3) A significant positive correlation, r=0.675, was found between the pH
value and butyric acid content and also the same relation was found between
the pH value and the ratio of butyric acid content to the total acid content.

(4) There was the significant negative correlation between the lactic acid
content and the butyric acid content.
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