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Studies on the Chemical Composition and Quality of Silage
(X) The Relation Between the Quality and Digestibility of Silage

Senji UcHipa and Hiroshi SuToH
(Laboratory of Animal Nutrition)

The influence of fermentative quality on digestibility of silage was further studied
in the digestion trial for five different quality silages.

In order to make the different fermentative quality silages from Italian ryegrass
without any additives, the quantity of dry matter and chopped length of the grass,
the airtightness of silo and the density of ensiling were regulated at the ensiling time.
The digestion trial of the resultant silages was carried out with 2 wethers per silage
by the total fecal collection method. And 7 vifro dry matter digestibility (zrn vifro
DMD) of each grass ensiled and silage resulted was determined by an artificial rumen
technique.

The score by FLIEG’s method of the resultant silages was 100 (excellent), 89 (excellent),
51 (satisfactory), 42 (satisfactory) and 18 (inferior).

The positive significant correlations were found between the score and digestibility
of dry matter, organic matter, crude protein, c¢rude fiber and true protein of the
silages. And correlation coefficient for the relationship between the score and TDN
of dry matter of the silages was 0.992 ($<C0.001), and the equation for this linear
regression was Y =55.95+0.07 X, where Y= TDN % of dry matter and X = score
by FLiEG’s method.

There was positive significant correlation between in vifro DMD and #n vivo DMD
of the silages, but not significant correlation was found between 7z vifvo DMD of
the ensiled grass and ixn véitro DMD of the resulted silage. :

These data suggest that the feeding value of silage was influenced considerably by
fermentation in the silo.
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Table 1. Treatment and chemical composition of Italian ryegrass

Aim of Treatment Chemical composition (%)
grade Chopping Wilting Dry Crude Crude NFE Crude Crude True
(cm (hours) matter protein fat fiber ash protein
A Excellent 1.7 about 9 48.5 6.5 1.4 20.3 15.3 4.9 4.4
B Good 1.7 about 8 36.2 4.7 1.1 15.8 11.2 3.9 3.4
. 1.7

Satis-
C factory {zzzn:li about 6 30.9 3.8 0.9 13.4 9.4 3.4 2.9
D Middle 2.4 about 5 26.4 3.5 0.8 10.8 8.0 3.3 2.5
E Inferior 2.4 0 17.6 2.2 0.6 7.0 5.2 27 1.7

Tishs, B (81~1004), B (61~80£), T (41~604), i (21~404) BLUTF (1~20
H) DERBEBEDO YA V-V EBECELFHEE L, BEYA V- YHEE BEIC L
A, BRRHEHL, L7om THEL, HERHEKSICHEHTG L., h8XUTOoH A v—VHE
ZEHZIC LD, EERMAEL, 2.4 m iYL, HEBENEKSE Ui, IREES A V-V
OFEHALABIC L/-CERMENZ, 1.7 & 2.4 ITHE L7204 1: 1 OEIESICESL, K
DR TOBICHEBE Uc. IS EHH OB XFEIOMEKIT Table 1 L5 TH B, ChiEEY
PiCBRE UTHE LcEe, RECKZEZED LN b %,

YAL—C0RE SRHORTIUREERICEL DI, ElgEf% Table 2 1ORT
XD FEE L.

Table 2. Outline of silage-making

Silo Ensiling conditions Crude yield
Dia- Ensiled : Duration Total .
Type meter Depth amount Density Pressure of storage  yield Spoilage
(em) (em) (kg (kg/D  (kg/m?)  (days) (%) (%)
Laboratory
A¥* vacuum silo 36 68 22.0 0.32 —E* 213 99.3 0.0
(steel)
79.7 0.40 532 189 97.6 18.3
C Experimental 56 88 79.8 0.40 450 157 97.9 12.5
D| silo (iron) 80.1 0. 40 374 99 96.7 11.9
E 89.6 0.45 341 70 98.5 2.9
* Average of three silos. = Air-tight condition.

FTHbb, ARDES, 1RREZEEICELZE, Z LTHEROERE, Arof4ilR &
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XK~EXDEAR, FNFNEEBOBEOREELEATENL, EZL08ETHEA L.
B 70~213 B HIC 202 0EEH L BERICE Loy, BEEBO ERET LR Table 2
PHBREDES TH -7 , '
HAL—UOREHSEOREEY Y4 L—YOpHMIZ, 77 REEpH 4 —%— (Hi-
WEM-5%) ICXDRAE Lic. BBBOERS JORENSEOHEEIR, Fuee B> Itd-
TELB ol £ERBLOT VE=TRERTER LTT ¥V E=TRERHEEZRD .

BIEEOER 1) eV DIk AEE  £HEOBU Ll 2 FBoES e VY (RE
¥d40hg) 2BAMER L, VA V—VEREICI-T, ERCLS 2EERMEC LD B
BAEERE L. RBRIERE, THEERSE, ARBTHEE L. 2) i vitro HHELE (n
vitro DMD) : MEIE B XU 44 L — Y OERBREFCONT, AL v—A VEICX B35S
OELEEZEFE L. ATv—4 v DFHRE, BHFLD OFBH /. T35, #80.54
ERBISEBEICED, VA VK 10w B XU McDoucarL, DATLER 40w 217, REAH
REBURMS ISCOERKENT 48 KRR L, COMICHEELLEHDEDP S in vitro
DMD %#E M3 3 HEICX -7,

SFOFE MEE VA L—Y BIUEO—RESE, FNENEERBL, B
X THir L.

EBER KU B

AL - OREBEHRE T%Lﬁ@ﬁ4v—9ﬁﬁmf,ﬁ%@,%ﬁﬁ&ﬂg%ﬁﬁ
L, FREEMRELIEE LRI Table 3 DX D TH 3.

Table 3. The fermentative quality of resultant silages

) Lactic Acetic  Butyric Total NH»N Evaluation
Silage pH acid acid acid acid Total N < 100

NG NNC NN Score  Grade
A 4.56  4.19 0.8 0.00 4.79 870 100 Excellent
B 4.42  3.59 0.73 0.02 4.32 10.10 8  Excellent
C 4.41 2.31 0.16 0.88 3.35 11.53 51 Satisfactory
D 4.50 1.92 0.16 0.98 3.06 11.89 42 Satisfactory
E 4,73  0.60 0.27 0.77 1.64 12.60 18  Inferior

Table 3 DX S, BR¥ 4 L—VORHEL, MWEEE Lz RECHLDEN ETH -
2. Lo, BRH¥A4L—YTI9H, DRHYAV—VT2ELITELLEZSOEREIOEN
fE%R L7z,

YA L—-C0EEE bV VRFERLTBORE s iHBRBROBRLD, EXIA V-
DENENDES DIELER ST DCP, TDN I Table 4 DL A5 TH 5.

Table 4 1Y, ERSOHIERL, BBURILADOEONHA V—VEEBLHIHEAKS 3.
UL, #IEHE NFE OZ54R D LEN S EBHAZ RLTHAE. T4dbb, ARV A L—
D&, BB OELEMEL, NFE OH/ILESFICTE LT3, ZHIRARYA
~ I DIERBEBRGTh-TcC e, fREVA 0 THEINLCELERLTW S EHEESN
3. LOXHINREHEDOHETE, —RICHA L—URESTHINZOT, BEMICBT 58
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Table 4. Digestibility and feeding value of the silages produced

Digestibility (%) Feeding value

Dry  Organic Crude Crude Crude True % %
matter matter protein fat NFE fiber  protein DCP TDN

100 67.4 68.1 65.6 589 647 747 44.8 8.56 62.90
89 64.9 66.1 63.7 65.7 615 72.8 32.6 834 61.85
51 63.4 64.8 62.8 63.9 59.1 72.3 23.8 8.19 59.59
42 62.2 63.7 50.2 61.6 59.5 70.6 21.2 7.34 58.97
18 60.0 61.6 58.2 61.2 B59.2 66.3 10.4 7.79 56.89

Silage Score

WU Owe

* Percentage of day matter.

EHp o HIEF~OEESIZON, FOREHERICLBENRFLONLEOEEZEINS.
@ DCP, TDN 482, HHAOBVEEY A Vv~ B EBLRAEAKH - %

REMRELSBIEREOERE 4 L — VDR EERSONEER S IC DCP, TDN
EREOBEBRERHNICBRH LR, BELNHENREDSNI-HD%ERTE Table 5 DL
5THB.

Table 5. Correlation between fermentative quality and digestibility of nutrients of the silages

Correlation
Relationship between score and | n coefficient D
r

digestibility of : dry matter 5 0.972 Fk
organic matter 5 0.972 *k

crude protein 5 0.938 *

crude fiber 5 0.912 *

true protein 5 0.972 Fk
TDN (dry matter basis) 5 0.992 ook

* Significant at the 5 % level of probability.
#* Significant at the 1% Ilevel of probability.
#x% Significant at the 0.1 % level of probability.

THHLE, FREEY, BERY, Mz o HOEAREOMICT BKET, FHAEHEE Y
SNOE, BEEOEAREORICS BXKET, ZNFNRENICERER 7 ROEESED S
N, %7, AELEBEHTHO TDN &OMIC0.1% KETERL T 5 X OEERED b1 t.

B, KEBRELY, RHOHNRLFALOERZRTEFRNEZRDEREZRDOLS T
H5. ' ' ’

Y =58.79 + 0.08X (Y = dry matter digestibility %, X = score)

F#HBIC LT, EHHho TDN AL OBEBRERTERFRNBROL > TH 3.

Y =55.95+0.07X (Y = TDN % of dry matter, X = score)

DEoEDic, REBERIE, V4 L—Y0OELE QLUK EERMEED, V414 oRNTOR
B, TRDERENEECI - THrR DB EEINLCEEFHRLTVE LS CBbh 3,
LHLT, ZRS5ORRR, Y ITORBE—HETI3DTH 3.

INL—EDORRE, V1 oRBEBOREDS, 20V( L—VEREIhIEETOREEDY
W— A VRBER SIC BB L7235 McCULLOUGH 5% OEHERE, KOUREZRDKR
LRCEE LT3 Watpo O OMEHBELTE KK, 34 V-V OREBNREORT
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P, BEERBOEEHIEU D CE%IEH L RENNER 50 OHELE TRHTIERETLS
EEEXINS.

EHOATEILE EREHEBICYAL—V 0 i vitro BEE{LESY BE L-ERR
Table 6 DXS5TH 3.

Table 6. Dry matter digestibility of the grass and silages

Score Grass ensiled Silage produced
of

silage in vitro in vivo
A 100 66, 0(%) 68, 3(%) 67.4(%)
B 89 64.5 65.4 64.9
C 51 66.1 63.3 63.4
D 42 66. 4 61.1 62.2
E 18 66.5 44.6 60.0

Table 6 £V, #HEED in vitro DMD B, BEOEENEIL - TO32LbprH56FX
ERNZERFHONTO. LdL, BCEBELAEREY, DELRSLESELLIERETR
LTW5%., ¥4V —V0 in vitro DMD &, FEADHNHDOREFIRBZHEACHD, Y
VLB in vivo DMD OEMEEU L2 -2 RLTNA.

TS DEEFEICEE LciER, MO invitro DMD &4 4 v — Y O in vitro DMD
OEOMICE, AERTHEREDLNEL -7 VoS, ¥4 LV —TD in vitro DMD &
in wivo DMD OEORICEE, BER 77 2A0OHE (7=0.886, $<0.05) F@EH LN,
OT LR, T4 L—I0 ELES ZOMEO LEREIDDS, Y1 oNO REBRERIC Lo
T, 0B EEBINKCEEZRL TN EEEINS.

758, in vitro DMD ZHE L2, EXYA LV — I D in vitro DMD DEEICENEE
iofe. CORERIKODWTRELATRND, 520, AFA75BEEEAL I IKERER
AEE LT, BIORBEREY TRETZIENREZOL S LY. 0WEMYIE, EROE
EBRALICAR~DX 44 V— YD in vitro DMD & in vivo DMD OBERE Kb/ EE
I3, #=10.995 $»<C0.01 &7V, FHEKLSDMDERICEOHEENED SN,

IO, FAV—YDATNVN— 2 VEEICXBHEEREECHD, SERERBESEERT3
CEWIDNTIE, BT, ZLO0BMEABEEINTHAYY. o[>0 T, ¥4
V=Y OEMEBEOHEE LR T, ABBE L., KERTE, Trinoer 5% O RIE
WWHE - T, 60°C ik kl 2 BT én vitro DMD 2&E5E Lic.

E #

P4 V-V ORENRESEAEREOBEENZENT, AI—MEILREOENLZ5XOD
A LV—T ZFHL, FN5ICDNT, in vivo BELY in vitro BIEBREPERL, REE
EEEOBRREHEE L.

ERHEEOENRROLSTHS.

1) TEEXD ¥4 v —Y0 Free ik 3 841, £n2h 10048 (8), 895 (8),

51 5 (H), 28 (" D BXU18EA(TF) Th-T.
2) A LV—YDFEE, B, B, Hx o008, HEEBICHE v HOHEL
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LML, HENICEERLS 7 XOMESED bk,

3D VA - DS L HHTDO TDN LD/, 77 20OH#E (r=0.992, »<0.001)
YL SRCR g ol

4y BREBEBEME D in vitro DMD &, TEERD Y4 L —I D n vitro DMD & ORI
HETHABIED NS T, 4 VL —VD in vitro DMD &in vivo DMD OfER, 4
HHAL—YE2REI—FKL, THETEX DMD MCEERL T 7 2 DHEENED bmt

AEBOMED, THMITORELRRE J4 V- YRBORTN, FHOEEMLESELES
THERFD—2THBCLERRLTNS.

ABRO—EIZ, BHNSEEXHEPENARASE (RKRE FE B KXo TBILE-7230T
H5.
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27 T 51417 fetus foetus
28 s 97 NOXES NOYES
29 Table 1 MIH pseudopregnancy pregnancy
30 Table 2 & 3 day day 3
30 Table 2 Tranferred Transferred
30 Table 3 FH Fetal Foetal
30 Table 3 #HHE at the 16th day on the 16th day
36 Table 4 W& Percentage of day matter Percentage of dry matter




