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Studies on Silage-Making

X. The Effects of High Wilting and of
the Air Exclusion from Silo

"Hiroshi Suton and Senji UcHiDA

To confirm the effects of the high wilting and the air exclusion from silo, Bahia
grass (Paspalum mnotetum) containing 55 percent moisture was ensiled in .the two
miniature experimental silos. The one was kept in vacuo at almost 0 czn Hg after
ensiling, for 189 days, the normal pressure being restored after 27 days, while the other
was kept gnder the n.ofmal condition for 205 days as a control.

The results obtained are summarized as follows:

1) The air exclusion from the silo gave the silage a good effect without any surface
spoilage. The analyses of this vacuum-sealed silage were: dry matter 46.9, crude pro-
tein 4.9, lactic acid 1.85, acetic acid 0.28 and butyric acid 0 percent.

2) A good silage was made certainly only with the high wilted grass, though a
considerable surface spoilage was observed. The high wilting had the effective control
over undesirable fermentation. The control silage contained dry matter 46.3, crude
protein 4.2, lactic acid 2.32, acetic acid 0.35 and butyric acid 0 percent.

*3) The conservation of pro-vitamin A was improved by means of the air exclusion
from the silo; 80.6 and 52.7 % pro-vitamin A remained in the vacuum sealed and the
control silage, respectively.

4 ) Furthermore, two normal HC/ or 10 9% sodium propionate solution was sprayed
at ‘the rate of 2.5 %, since the development of mold on resulted silage after opening
was undesirable. The retardation of apparent mold development was 1 day in the HCI-
and 4 days in the Na-propionate-lot respectively.

~It was confirmed that both wilting or lowering moisture content of grass and the
air exclusion from the silo were practically significant for the good silage making.
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Table 1. Outline of Ensiling in the Experiments

‘ Inside Depth of Amount : » Ensiled
Treatment diameter silage ensiled Weight Pressure Date
(em) (em) €] (hg/mE) (en He)l
. 6%
Control 23.8 57.6 11.0 1,000 760 - | Nov. 5,
Air-exclusion 36.2 67.6 25.0 0 0 ”

TEEDFAV -V, BIEHICEL, pH, EREBRABLEEBL, REZEET 3L & b
I, BEROEERNEE, T2 I VADEBETIL -2,
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DT, WHF LA v BY —5K, NERROBHEIC X M0 CRORBEEEL .
TDHE, SEO T EFAFFAERF A VK TELEO YAV -VELZ 6T DAN, 11
N, 213 2N HCI ey A v—o Lhgisich 25 ml L, 3R10%7 04 v By —45
WAFA V- 1hgdiz B mi HHELT, HEDRIPT O IERTE AP LEELL. L
HUTEAERIERICED L, pH, BREBOFEE, EXeBUEEEE L.
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Table 2. Chemical Composition of Bahia Grass

. Crude Crude . Crude Crude | Provitamin | y. .~
1 Moisture ‘ protein fat l NFE fiber ash ’ A i Vitamin A
(%) (% (%) (%) (%) (%) (mg/100¢) — (1. U)
Fresh . ..|.. 73.4 3.0 . 0.4 13.1. ). ..2.5. L .. 2.B ...6.67 )
Wilting | 56.9 5.0 0.6 -20.4 12.7 4.5 4.84 7,429

BEEMEICONT, BEEATHL - R, 18Bl.17%, EﬁE@O.ll%’G, pH [Z5.90
TH ot
st X, HEE%205805 290, S XI21358% 05 AI3RICE =48, 20 & s
IR&IL EEREE Table 3. X5 TEH 5.
' " Table 3. Crude Yield of Silage

Surface

. ] Duration of
Weight (%) ‘ Volume ' (%) - 1 spoilage ensiling
) ! (cm)! % (days)
Control 10.63 9.6 48.6 0.8 33.3 . 208
Air exclusion 25.00 100 67.6 100 0 189

Table 3. DERRIHERIZ, HLEOBESLE Hhidiicdbhhbsd (12/m), 35% &0
spoilage U7, ThICR L TEHRX TR BLIKRESI N, spoilage 2724, ZDBHiE%
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Fig. 2. Progress of Pressure in the Silo during Air Exclusion.
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Fig. 3. Progress of Pressure in the Silo after Ensiling.
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Table 4. Average Quality of Low Moisture Silage (Bahia Grass)

pH | DM | Lectio | Acete | Bugric | Tosl pvaluation| Grade
@[ B B B D
Control 5.87 46.3 2.32 0.38 0 2.67 100 First
* Air exclusion 5.89 45.9 1.83 © 0.28 0 2.12 100 First

Table 4. OBEIZ, WINLHEEL L DT LKL, REORIFTH B EMLbh B,
UL, XS, ERROEE TR, A8, FEOLITNCEN TS, EREKOEH>BX
DIEL. TREMEOEAS(LICE > ThRBEOMEIITEN BN, FREZSENEIE
TEBDTHBLLEERTOTHS, THbhE, MEXORBEER, E9T5.76%TH 2D
KWL T, #EERIFLE2HICEEIECER I S TONBEDTHS.
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DEREERBICTVE=TREZOHIETEY, MREZLRL FHER, Table 5.
DEITH 3.

Table 5. Ammoniacal Nitrogen of the Silages

‘ Total nitrogen [ NH,;-N } Ratio Grade

(mz/100¢ ) (mg/100¢ ) (%) .
Control 819 8l 2.8 First
Air exclusion 830 70 ’ 8.4 First

Table 5. DEETS, NH-N 0AZRICHYT 3 EEROHUTT, WFndBEREL,
IRBETHECEERL . BEHLO—ADREDT V2= THEERH O DRAKICE 2BA
T, RERSHBERID b bTHILEEEE 3 RELE.
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() Pro-vitamin A OEBELFEHFE MEBLY, ¥1v—Y07nEe s IVALZEEL
TEREOREER ZTJé'ﬂi Table 6. DL 5TH 3.

"~ Table 6. Pro- -vitamin A Content of Wilting Bahla ‘Grass and of Sﬂages

Wilting grass (mg/100¢) Silage (mg/100¢) Conser-

. Potency, vation

_ | Pro- Potency of Ensiled ~ _ [Pro- -
Czu-oteme.[g;{1 lé)]tn?n e vit&j&min vitamin A tcefg S;ynlt){gne vitaz;uin it ;!flin Yield ratfo

A U/109) () A | ol

Control 4.8548 | 0.289.| 4.836 7429 | B32.6|| 2470 | 0.167 | 2:636 | 4041 |280.2| 52.7
(177.9) (33.4)

Air
exclusion 4.845 | 0.289 | 4.836 7429 |1290.0| 3709 i 0.191 | 3.930 | ©019 (978 80.6

Table 6.ic k2, TELEPHAL—VDF a2 VAQSERICIE, PREYDERELT
3. oL RBRA6IMEHTHEDITHLT, HARY A L—ITRI.1mE% (84
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¢, surface spoilage Z1F1Z33%I1cs 5. ‘

HRE7 o2 I VAREDO L, HYEVHREOS B EBRLNEG. THbE, FEA
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3. Tho@ Data X EBETOBESOBRREEETE L, ¥ - ARHORAEKE, IR
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’i}*able"7. Chemical Composition of Bahia :Grass Silage

Crude Crude‘ NFE [Crude Crude ‘ Organic ” DCP ‘ TDN

'Moxsture protein fat fiber ash matter

(B B % (%) ( /) (%] (%) @)
Control 58:4 42| 07] 19.0 4.7 320 191 221
Air exclusion 58.2 4.9 0.6 19.1| 127 4.6 37.2 i 2.2 22.1
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" Table 8 A Comparlson of Effects of 2N HCI Solution and 10% Sodlum
] Proplonate Squtxon as Mold Inhlbltor

Low Apparent .After spraying (days
moisture Am;’uné development : praying 2 ) -
silage spraye of mold 10 l 15 ‘ 20 25 30
(h9) (mt/ Bgp)|) '
Control 6 0 in 3 days -+ +H +H s HH
HCL . 5 .28 in 4.days + +H +H H HH
‘ Na—Propionaté 6 25 in 7 days + + S + -+

Table 8. ick 3 &, BZERE YRXIE3HE, HC REFRIT4 5 5ICh CORENRS
s, oA vBHRAERTR, TEEBRR T, 1D THEORENGEEINT.
BOBAL, B ¥4V —VKH0TIE BRK pH REOOT pH ZEH BT LICE B
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3.
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Table 9. Chemical Change of the Silages in 30 days

wEInT

Hcr

. - Ny . Total
Sprayed pH Iﬁ;gc _ A‘%acceigc‘ Bzétjiglc Egﬁl nit?§>gen NH-N : @/ @XIOO
- ‘ (B~ (%) (%) () (mg/100¢4) (m?/lOOg) e
Control 's73| 1m] olsl ol 169 777 73 } 9.4
HCl 4.53|..2.59 | .0.43 0 . 3.02 | 792 9.1
Na—propwnate 4.42 2.3¢ - 0. 89 0,14 3.37 © 747 S ) 10.7

Table 9. @#%i 71:1:7$/E'é€/ ﬁﬁﬁ%ﬂﬂ:fi E’é@’i’ébtﬁ (BHRRICLB5D
@Egi@%‘i%%&{ ENBbOEEONG), W, HC BEAXTREBLEL L, ok,
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Page Column Jfor read
45 Table 10 Morea- TDN 14.9 11.4
46 Table 10 Defatted rice bran ) TDN 12.8 13.1

” Glucose with wheat bran TDN 10.1 10.8
” Glucose TDN 13.7 11.2
” AlV-acid TDN 12.0 9.9
” Air exclusion TDN 12.7 10.4
” Baitaru TDN 11.7 10.9

” Haylage TDN 11.0 30.8



