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BEMOMBEEREY 0 L1, KX 0=0 ¥ Th, HHE N—-2, FEAE ¢ Tg+5 t O
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III. pH {fi:&EEZRHEOHEE

(1) pH ff » Sl & B OISR & DAHEA

pH ffiix = > v~ v O REEFTHRIE 55 & L IE—IKCHD DRTB L & HTHBAS, Th
Oiiﬂ‘éﬂéfz%m%éﬁiﬁiéﬂlof%%éhéo T s, oMk pEESEOEKE b
FRTHZL KR LEZDNDDT, ZOEDEERICOWTHEL 720 ‘J”tmb*’oiﬁiﬁﬁl’%ﬁ (D
HOMBEAHOEXAHIC LOTaD, EEORREY ELAY, B NEMTL TREZAD,
BRMOBKELHE LD TH Bo -
F OFEBIIWDED Th B,

Table 1. Correlation between the pH Value and the Loss of Crude Protein during Ensiling.

T.oss of '
crude
pH protein| 0~8 8~16 16~24 24~32 32~40 40~48 48~56 |Frequency
3.5 ~ 4.1 2 10 2 — 1 — — 15
4.1 ~ 47 13 7 12 5 1 2 — 40
47 ~ 53 — — 2 2 1 — — 5
53 ~ 59 = — 4 3 — — — 7
59 ~ 65 — — — — — 1 1 2
Total — —_ — — — —_ — 69
r=0.484

P {|T| > 4,527} <0.001
BKEECOL e LAERE LY, RENCHERS S L\W5 Z ikl b,

Iha#E TR pH MK is 5> CHFEMOHEBEHE DERAEN L\ LILt 5,
BEHED SR CTHREDERE T HRICEEEOLKMHFC B TIS BZOPFFHAEY, = v
—20 pH B KL/ bDTH %,

(21 pH ffi = — 7 BHEIN L DEEFR |

FREEEL LSS, FRSBCINEBETS L X —RCEBHC L VB TI200N EETSH
BN, =y v =0~ 7 VBEYE—RCHENTEO00EEBTHL, EHEDOSTMEREITHC
D EMMEEEN, BD TEERLERCOARBAS LIc Libolk, & milﬁ‘vklt%@ﬁég%i@m
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LERCBEAEOBEAENN =~ 7 VEEYE L T—8bLObN T 505 Th b, 2 DL,
=Yy v~ PORE L EORRIBRND B0, ST REDOEHTHLS PH ik = —F L BHEHD
g e OMIMENBERAH L0 E 5 0 uMb I dIHE L, TiebbAiiERL Y, TEE
T 5=~ F L BEHBIOMNEY%THbbL, Z0¥e pHME DR DAEEEZRDTHIZDT
HBo LORERIIKEDOHEY Th b,

Table 2. Correlation between the pH Value and the Increase of Ether Extracts.

\ Increase of
Eth
pH Estrmcts | 0~ 30 | 30 ~60 | 60 ~ 90 | 90~120 | 120~150 | 150~180 | Frequency
35 ~ 40 1 — 1 — — 1 3
40 ~ 45 14 i 14 3 1 — 1 33
45 ~ 50 5 — 1 — — — 6
50 ~ 55 2 1 — — —_ — 3
55 ~ 60 —_ — — — —_ — 0
60 ~ 65 1 1 — — — — 2
Total — — _ — — — 47
r=—0.242

P {|T|> 1649} >0.05

RO TAEINCAEEE N B B LTV 2o\, BICENE AL CTREOLER LS, =Tk pH
fED /N B = — 7 LV EBHEMEMT AERICIEL B X 5 ICHR BN, MELEARVDOTHS, 4
HEE AL L CBERSETALEL S 5,

(3] pH ffi L HEBECH T 5FEHE OO E L OEIR

HEREGRCHMEREDO—HILT ~ 4 FLOMOIEEABERICBITL T & ik —KICH
DHONTNBLZHThHB, TNTEHLETHBMHOHERRCKT HHMELR D LA KD,
ChbEELic=ryy L~ SOHBERECH TAMEREO L RDATF LERL DEELRD
72o ZLC PH flik 70 r DD BHREBR LD Th %,

PN ORER AEE R ,100]_[ Bl fom vy v = O AHEEH A% ,100]:13*0
HRAROHEAE&EY i MEHHEEE
PH fiz D L OMHEIEIXRDOEY Th %,
Tishb pH 23K T, RENE G —RCHETE DRSS Ie2>TL 5 L BEIN DD,
¥ic pH i & AN S 5 LIBELERV L 5 Thb. L LEADERL DV IELOE
FChBL IV 5L THLANEBELKRITZET %,
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Per cent of True Protein Content in Material

*D= [Per cent of Crude Protein Content in Material

. 1oo]

_ l Per cent of True Protein Content in the Silage 100]
Per cent of Crude Protein Content in the Silage
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Table 3. Correlation between the pH Value and the Decrease of Ratio of

True Protein to Crude Protein during Ensiling.

GHD | 0~6 | 6~12 | 12~18 | 18~24 | 20~3) | 30~35 | 36~z | 4248 | 1EE
37~39 — 1 1 — — — — — 2
39 ~4.1 — 2 2 2 1 — 1 —_ 8
41~43 4 3 1 1 2 4 3 — 18
43 ~45 1 — — —_— 1 — 1 4
45~47 1 — 1 — — — — — 2
47~49 —_ — — 1 — — — — 1
49 ~ 5.1 — — — — — — — — 0
5.1 ~5.3 — — — 3 3 — — — 6
53 ~55 — — 1 2 2 — — — 5
55~5.7 — — 1 — — — — — 1
57 ~59 — — — 3 — — — - 3
89 ~6.1 — —_ —_ — - —_ — — 0
61~63|  — — 1 — — — — — 1

Total — — — — — — — —_ 52
r=0,146

P {|T|>1.043}>0.05
AEWCHEEEN S B L IIPE LA,
(4) pH fi =v v v—~o0@mE (HE) & DR

=¥ ¥ v =2 OREFEBEOKS T Ieb b e BT S, BEHREE, EHEESLLD
BRCIDOTEREINDZ LWXEFCEZONL LA THD, BHEHMEEL ZOEHE (EA
DREEE) HL X oTC, 4ROFEBLZTHI LISERTHS, ThTHL=v> L —2%FWL
W (ZDOHFRC X DTRSD & LIXEHESD LT TCIlN, oMo E b ERBEECEL &
ZARLGD  BRCBI HEEDH 4 rit BT 5=y L= SO RECOWTREFEOHFERELE
DTHRNDB L EAHNRH D), TOYPEIIIAL BHELY 2T 5 & ERENI VDL, L pH i
PWEARET HDCEERER TH A biE, pH L zOE L e 5BREE T2 %
MBIDRE LI, Tinb b« DOk, Bx ORIz RmLI5e, EBRMOHEO=Y> Vv
—~PWDOWT, BV EHERED OB EEEEYRD (cm?) (ThbbEsERO 0L L THEL
HE), ZOHELXUTCEE () 2R LEEBEEELRKRLI-OTh S, £0OHE pH L D
FRIIREDEDY Th %,
r=0,267
P{|T|> 2017} < 0.05
L7e2TC, t OEXGHWL T, REMCE) UTHEIN S 2BETH %,
HEE 0.80~110 Ok Tk pH 2V Ch B = v L — 2 O KEII/NC /L BN D 5
L3 THDH, TIIKRGEE, ThbbEMEE, HRSGESLEETIFHL L TERLR
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_ . Table 4. Correlation between the pH Value and the Density of Silage.
- Density) 520 082 | 0.82~088 | 058~094 | 0.94~1.00 | 1.00~1.06 | 1.06~1.12 | Frequency
pH T

- 38~142 1 3 6 13 5 2 3
42 ~ 46 — 2 3 3 2 4 14
46~50 —_ — — — — 0
50~54 — — —_ 1 1 2 4
54 ~58 —_ — 1 2 2 _ 5
58 ~6.2 — —_ —_ — 2 — 2
Total — - | = — - | = 55

5L Thb, TIbLEXKDS VI HBEEDHET 2HENS VDD, THNRTOE X
INDEER—RCHFE LN DI HEENEY, REARR, 2T pHMEO KRS =v> v —2D
ETHHIDL N LIBARONDZ L ThD, REV A niIC X OTEEINILSD, BELL
HEBOBRC OV THEINAREZ LI TR THBY, 2 TCHLERI—DOEREEZDH DD
ThdEBEET5,

(5] pH i & #HEh D AIIARERY DHEK & DR

S — RO REZRLEET 5 2 LI ERRIED Th 525, F05 £\ DIkl ATEs
EWThD, MEDOE L FL, R L DREVFR DLV ONREETH LD T, PH ik D
e BRIz, HEAEOHFILFEHEL Ffe, HEHOTARERMCT T3
TELNRO=V Y Vv~ HNOABEERMEL DI VKD T THLLL LIS DThHD, LD

FERIIREDED Th b,
. Table 5. Correlation between the pH Value and the Loss
of N. F. E. during Ensiling
Loss of ‘ Fre-
pH N.F.E.| 5~10 | 10~15|15~20|20~25 | 25~30 | 30~35 | 35~40 | 40~45 | 45~50 | 50~55 quency
36 ~ 39 — — — — 1 — — — — — 1
3.9 ~ 42 1 —_ 1 3 4 1 3 5 1 1 20
142 ~ 45 1 1 — — — 4 2 1 — —_ 9
45 ~ 48 — — — 2 — 3 —_ — — — 5
48 ~ 5.1 - — - = — — — — — — 0
5.1 ~ 54 — — — — — — — 1 2 4
54 ~ 57 — — — — — — — — — — 0
57 ~ 60 — — — — — — — — — —_ 0
60 ~ 63 — — — — — — 2 — — — 2
Total —_ — — — — — — — — — 41
r=0.246

P {|T|> 1.585} > 0.05
LR, AEMNCHEERD S LI V2w, iUk Laboratory Silages D##kIisSCH Dl
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Table 6. Correlation between Lactic acid Content and Loss of Crude Protein of Silage

Loss of Crude
Lactic Protein| 0 ~ 11 11 ~ 22 22 ~ 33 33 ~ 44 44 ~ 55 Frequency
Acid Content ,

0~05 1 11
05~1.0 1 11 4 — 28
1.0~15 13 — — 24

C 15~20 — — — 1
20~25

—_ = Oy O
I 0w o
—

— — —_ — 1

Total { — — — — — 65

r=—0.362

P {|T|> 3.082} < 0.01
LB TEBAENLCH LEELRY, FEANCHERLS LV ZLiRind, TibDARE
ENSZVCHAITHEREOBEAIA L ek, HETIIABEBOBALTHOID X 5 Iedfkdf
RV TUTHEREOEKII LI NDTH B,

O YL~ DEREELY vy v~ O DRE L DY RIS,

r=-—0.165

P{|T|> 1.250} > 0.05 (E HBE 56)

RO THEINCHEN S % LHZB LD, 2oL bA—EE =Yy v~ DBk
Wi r=—0.245 %1877, fAinnd Laboratory Silages &\~ 5 &EEIC R\ TILH4E & D I
DRI ET B, |

DL EDREREFRRTIEREDHEY Th b,

AR Luk, pH i L MHEREOBAM, pH Mk botc=vyv—o0lkEL DM, @
BREELHERE L ORI BEEOHB LS L V2 %,

pH ffi L HEH D = — 7 LV BHH O IE, pH M L HEHE KT AMEBEREOLEOW A BE
M, pH 1f & AIVAEERMOIELE L OMCIBEELHEIAD /e o,

T DDEB DWW TUIFESHEEIFED bh, REOA#MILL I 5CBEbhSb DS
o EREFREE=VIV~PROWVWTHEDTHE LIV EEL T\ D,
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Table 7. Correlation between the pH Values and Various Constituents of Silage

r
Correlation N | Ccefficient of ?:_%2181;? Significance
Correlation /

pH Value and Loss of Crude protein | 69 0.484 P{|T|>4.527}<0,001| Significant
pH Vgi‘;faggd Increase of Ether 47 —0242 | P{|T|>1.649}>005 |not Significant |
pH Value and D. 52 0.146 P{|T|>1.043}>0.05 ”
pH Value and Density of Silage 55 0.265 P{|T|>2017}<0.05 |Significant
pH Value and Loss of N. F. E, 41 0.246 P{|T|>1.685}>0.,05 not Significant
Lactic acid Content and Loss of ‘ s g

Crude Protein 65 —0.362 P{|T|>3.082}<0.01 |Significant
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Ty v —YOLBREELHESE OB KL L O MOREE I O\ T, 4 HiE% % Laboratory
Silages &kl L U TRE L7ce ZORBEIKRDOBY Th %,

(D pH ffi 2 HEHEOHEBE DOHEK L OMCIIFEIHEENSL Y, pHAE3.5~65 OFHick
W, ERRRIL ZBHEREOBRIIL b,

2) =vyv—YOHREEORHFIOLEOHKE (LE) & pH ML OMCIFRENCES UT
B S B, HE 0.80~1.10 O s\ Tk PH VN THBBEEE LY OFE (HE) 13/hX\»
ERICH S X 5 Thb,
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Summary

A report has already been made by the author®™ on the relationship bet-
ween the pH value and various organic acids in silage.

In this paper the results of the investigations carried on as to the correla-
tion between the pH value of silage and the loss of crude protein during ensil-
ing, the increase of ether extracts, the decrease of ratio of true protein to
crude protein during ensiling, and the density of silage respectively as well as
the correlation between lactic acid content and the loss of crude protein during
ensiling, have been statistically presented on the ground of some data from
biochemical studies.

The results obtained are summarized as follows:

(1) A significant positive correlation, r=0.484, was found between the pH
value and the loss of crude protein during ensiling. Therefore a lower pH
value means generally a lower loss of crude protein during ensiling. (P<0.001).

(2) And also the correlation between the pH value and the density of
silage as a mass was significantly positive within the range from 0.80 to 1.10
of specific gravity.

(3) The coefficient of correlation, r=—0.362, between the pH value and
the loss of crude protein during ensiling was significant (P<0.01).

The author’s attention has also been directed toward the determination of
other factors which may have some relation to the quality of silages.




