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Primary Study on Bag-Storage of Silage for Green Feeding
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ABSTRACT

On the point of technical view, it is known that the basic
condition of bag-storage of silage is to keep the moisture content
at 70+5% in the sealed bag, and fermentation is fulfilled without
air inside. A fundmental bag-storage machine was designed and
established for test. The operation procedure of this machine
. include forage supplying, compressing, packing and sealing the bag

to make it capable of air sucton.

Napier Forage that contains higher amount of moisture than
¢ others was adopted as the sample to test. The success will give
us a way to solve the problems of storing the less moisture content
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forage. Sample was chopped in the length of 39.9mm for testing
(Standard Error is 0.0044783, Variance is 0.601673).

The Primary conclusions are as following:

1. The Chopped Napier Forage was compressed in the cylinder.
It results in a large quantity of water removing away as the
Gagemeter Pressure arose from 60 kg/cm? through 120 kg/cm? under
the situation of fixed weight or different specific volume. The
variance of moisture content showed no obvious change when the

released from Napier is free.

2. According to the F-value [F=186564>F(1, 20, 5%)=4.35 F(l,
20, 1%)=8.10] and the Correlation Coefficient (r=0.950357) derived
from a Regression Model of Pressure on the basis of Compression
Ratio and the Analysis of Variance, it is resonable to infer the
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Pressure equation from compression ratio as below:
P=EXP(—0.14845-0.40218 Cr)

3. The Compression Ratio can determine the loading density
and keeping no air in storage. We got the estimate pressure from
the equation to desgin the Ensilage Machine.
Key Word: Forage, Ensilage, Loader.
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— 104 —



P ELT- L LY

Frequency of Chopping Length(1) Frequency of Chopping Lengthi2
09-04-19€3 09-04-1923

L L N e e L L

T l | R

oo buva boaalds

EOIDCa @

PRV B

2 3.2 4.4 5.6 6.2

CHOPPIHG LENSTH (cm) CHOFPING LENGTH ol

B 5 RinMBEEE 1002 R85 H B 6 HAnHIESE R 30025 o

ERALBEBL » BRE O 0 RERWNFK 6 RIE T - 87

o

2. A BRI — R Z Gk R
AR B » FIALSH K ) U2 S B 0 e
B AT MR - ABRBTER A 4L » FH4RAT

S

#6 AMIE—BUEZERRZIT

Sample size 41 81
Average 4.42 3.99433
Median 4.4 4.1
Mode 4.2 4.3
Geometric mean 4.37314 3.91688
Variance 0.40945 0.601673
Standard deviation 0.639918 0.775676
Standard error 0.0639918 0.0447837
Minimum 2.6 1.9
Maximum 7 8.1
Range 4.4 6.2
Lower quartile 4.2 3.5
Upper quartile 4.7 4.5
Interquartile range 0.5 1
Skewness 0.306048 0.299186
Standardized skewness 1.24944 2.11556
Kurtosis 2.94518 2.10548
Standardized Kurtosis 6.01182 7.444

— 105



Frequency of Moicture After Test
03-04-1989

12 v 7 1 1r 1 1T T T 777
AL f I [ ]

COIPC.amy -

) 82 “ % »
HOISTURE)
7 AARERAE KREUERZBE

xi

CIEMREREH RNZARKREERRL

LABHARERERREME I RERESZ
EE#L ) Bl 922 FRIMREAT » EnER
RN ) ZRANEERARERE -

2. AMEREIRAREA B BREREEEN
8 BIKRERE R BR K BERE ) 84k » B 1057

i n 80 83 26 2
MIISTURECR)

B8 MBS H RS KRG R
ZIRE

MEKERIERSEIOB LA » HRBEERA
BEM  WERRERR ZKS » KBIRAE M
K} s RS ER IR IR » RERER R
BIRERRIK LB o

ERBAREREIEFTRBR LD » BRER
TARZ BB EREREN  AREED 28

o BEJE 0 MR $REW LFEER o Tabh kSR BB BT H o
Variance of eight on Front and Back Yar, of Uei.,Moist & Frezz, after Tezt
09-04-1929 09-04-1%3
8.7 y 15
F LN S L N B B B ] v L LA A Y A B B B A ] LA A
C . . . . h h Fa e - . ’__-F-__',__“__‘
L . . 4 i r i R N
Bl R TR e . al2p BT _
I r : b M L
é5,7_ ........... L Lo . T O . ‘
i L . - ] T L . » Var.of bei.
ToE e 1 v b e T o vt s
kST j.:Q ..... 9,17..;5, ..................... TR - -3 IR : ..;‘:.,.:'2 ......... - ........ b Vareaf Presi—
? C ] T W h
N 4 e : : : . .
E T S S T R | § Jfp=rciiiiiiann [ER TR IO e e e, SRR TR -
[ : t L
.- . o t g i 4
o R ) . . P . . . '
3,7C e Lo Ly gy ] g ol 1 1 | BN R N S I [
0 2 4 [ 8 ) U] 0 2 [ [ 8 10

Order of Tezt

B9 R ARMERS SR BEIMERE
HEEES il

SUSBEZRAM BUTARZE » EBZ=X
OB » MERLLETR » BRZMA BRI 28R
g » (BB BBk » HERREE 2 ik » AW
DEEEM 1365 c SXREBRERBENZHBKX

Order of Test

E10 AMEERSRIBMBERERBIES
KRR K B BRI K BE A 0 3B (L AR

HERVEZRMMRD » R » SKEJIH 60
kg/cm? BRtAH K EH MK » BEERER » ¥
BRI A 5 & KRB LR o

(=R HE S IR EE 1 24

— 106 —



@I~ N TB D POT W BT

~N>BONAR B ICMND T DA LD

var. of wei. & Moist. on Cons, Pressure

09-04-1989
3.9 II[IIIIIIII|||III|IrIIIIIl|
3.6
a3l
3_
27}
2.4
o : . . : ]
2.1-.-1“'1“.]I]lllllllll!!llIllllllllll
60 0 80w- kY 100 110 120
CONSTENT PRESSURE(ka/cm2)
E1l REATEZERSXAREE - X7
B nBE ) Z B AR el 4%
Var, of Conp.Ratic & Freszure(2)
(9-04-1953
150'rllllllII]17||IIIIIIIIIIIIIIII
[ - 0 : : ]
120 g
kY
€0
k4
o-lJ_LLillllillllillll‘lllll'llll_
1 2 3 4 .5 3 7
COMP. RATIO

B13 ERERANELB S BRERKE R

LERERSTANECB SR REEREN
LI B AAHERR T BRI » RSB S E
REFABHEIRA » 4HTHEHRARE %
10k WEE RS » MEI2FR » BHEESEEHE
60 kg/cm? s BEFE I 3.58% » BHAE K EXKDEH
» BURHLR EE R » MEREES5E 130kg/cm?® &£
R TR K BeEIRBH o
i B A B S 2 AR BRI
FiR o BEEHELERR 2k
BB S =BT * (63°/1982)
=§EBK77 +0.10125
BRHE b = R R QR A
—ERIEEBRREAER)

(1)

Var. of Comp,Ratio & Pressure(1)

09-04-1989
¢ 1%
¢ ||I||||[|»|1171j
g =R : ; Al
¢ 1201 ...... ©..M2.
Pt o 0
e - » :
s e s :
s % -0
r w6
¢ ol N
k - . :
A R R
,:n A # M-
2 - i
)011||||1|¢||||||
0 2 4 6 2
COMP, RATIO
BE12 BHAKBERNSUBLS BRABEERER
Var, of Wei.& Maict.& Cr on con.Pressure
09-04-1389
4
:lll|Illlllllll||lIIIILI"|+I‘_I\I-_|:
s . "4._’ .
L T . cem T e e —
[ P 4 Moisture
r "_4-"’—% -0 Ueight 1
5.1 f." ....... L e R, :‘-D-"Comp'.'?atio""—_
4.1
31
2.4

WD D D A R D S

110 {20

Y

70 80 X 100
Gage Pressure(kg/can)

14 EEEENSRERESHE

| =REMTR EERRERE (2
2. EBRHER ST AN FB B REEMHES
D2 RS i EE 1 H A% K
BB L3RR+ BUREHEMER o
SEREBNTRERES
Bk 1~ 2 PRzRER o HEISHILERES
120~110~100~90~80~70~60 (kg/cm?) TE
EfERRR  SREBEE =% ABE+P &
SRENR 60 kg/cm® BAA—EARERHIAG
BEfE LML AR » INER14BTR o
el e '
ERRPEGIRE  QFELE (BRERN)
~ BRI B AR BERIL=E5 MREZEH

— 107 —




ADCIDIn D

P BB ST IR 7 FIRZZERBS 57
' HFEREE [F=79.1989, >F (3, 3, 5%) =

9.29 X F (3, 3, 1%)=29.46] » HIAR gAY
AR L WE 1557 o

#z7T 2 @ @B O# F 4 K O£
Table 7. Analysis of Variance for the full Regression
Source Sum of Squares DF Mean Square F-Ratio P-value
Model 0.0290786 3 0.00969285 79.1989 .0024
Error 0.000367158 3 0.000122386 B ]
Total (Corr.) 0.0294457 6

R-squared =0.987531

R-squared (Adj. for d.f.)=0.975062

Stnd. error of est.=0.0110628
Durbin-Watson statistic=1.6098
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Table 8. Regression Analysis-Linear model: Ya=+Xb

Dependent variance: Pressure (kg/cm?)

Independent variance: CR

Standard T Prob.
Paramenter Estimate Error Value Level
Intercept —1.65569 0.743273 — 2.22757 0.037553
Slope 1.93124 0.164173 11.7627 1.93332E-10

Analysis of Variance

Source Sum of Squares DF Mean Square F-Ratio Prob. Level
Model 362.82497 1 362.82497 138.36160 0.00000
Error 52.445906 20 2.622295
Total (Corr.) 415.270887 21

Correlation Coefficient=0.934723
Stnd. Error of Est.=1.61935

R-squared =87.37 percent
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Regression of Pressure on Comp.Ratio
09-04-1933
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Regression of Fressure on Comp.Ratio
09-04-1989
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Table 9. Regression Analysis-Linear model: Y=exp (a+bX)

Dependent variance: Pressure (kg/cm?) Independent variance: CR
Standard T Prob.

Paramenter Estimate Error Value Level

Intercept —0.148451 0.133298 — 1.11368 0

Slope 0.402197 0.0295209 13.6589 1.33584E-11

Analysis of Variance

Source Sum of Squares DF Mean Square F-Ratio Prob. Level
Model 15.73488 1 15.73488 185.56472 0.00000
Error 1.686801 20 0.084340

Total (Corr.) 17.421676 21

Correlation Coefficient=0.950357
Stnd. Error of Est.=0.290414

R-squared =90.32 percent
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#10 F I+ M pH
x 01 02 03 04 05 06 07 08 09 10
A 5.00 5.28 4.91 4.94 5.50 5.28 6.74 4.89 4.75 4.60
B 4.37 4.84 4,44 451 4,45 4,83 5.07 4.9 5.05
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