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STUDIES ON METHODS FOR ESTIMATION OF NUTRITIVE
VALUE OF FORAGE BY IN VITRO DIGESTION TECHNIQUE

1. In Vitro Digestion Technique and the Cellulose Digestibility of
Timothy and Red Clover cut at Different Growth Stages

Tamotsu TOBINO, Ryuichi TANIGUCHI & Kaizo TSUBOMATSU

I &

Y H 3t BRMERRE AT Flic i 50
DRz H B0, LT LT R
Mgt BLERT22:b50129CThA
5o LinL, Hifit X {Mbh w3t i,
F DR & FEFEMAA R O IR ORI K,
ST L > CHLLLEHTHLDTHY, i,
HL o2, IORMCHANBEAL B
b, TOLEMLEET B2, YO
PEEE LD L vd, ToRECEET 5
Mz LI LESIiT50THh s, T2 CHEDH
L X M Pl A g LCHiT 3 2 kit
52, Thicks EME A>T —fiT
Kol wilisinsd Z A% L LEEZI
R D QMM KRBk T2 bDTh b, —
Bil% BT B in X REID®0 i 1 2 A H I b 55

Fl—Hl & R BEHIRC XY ) I » e
D D

m

| BEFLEE b)] TR | TDN | 8
A | G Rk | 2 | ane)
6 A11H 19.4 +0.18 66 12.7
TH9H 13.8 —0.05 51 9.9

a) WABARO0%5 S e
b) F C\[f»mfﬁ-

T RS

DFTCOCTDORBRE R B LERDEED
Thbe

Biofihiz kb, ftlrodiflitHETs
HEE DV TR A ROMENRShTHBHR, B
SRbRATVAHELGBIL, B0k s RS
WhEboedHIFsL, O —MHHMELLIHS
i ERR» BiET 2 ovOmeD @ I
Vitro ‘Z&k’-l 3 i)osns)mzm»’ @ lmﬂ,} Ltlﬁﬂﬂl
THETHL 0™ ENB 5, In Vitro gz &
BHN, BrOFELITIATVE Z LD
Tid, HERSHBERGER'N, In Vitro o w — X
LRk, In Vivo TTi{b=k n ¥ — L9507 Hi B9
BYtR (r=+0.92) 2R L, ZHISBIfEHMMIEL M
WHR T B, MR X TR S HRE
+ %5 AXELSSON-REID-SWIFT iz ) 2L o
MEr=+0.78) LD FTSATHWB I LEEL
feo Eiz, POULTON B{%, & —% 4
M 11EAM b HL Y, @ In Vitro i n —Zilie
B, OHMAGBEY 7= v, @ Mgk - v
Bz s DDM 2w LT, ch& In Vitro
DDM r oRE Lo filt, ThFR r=0.96,
r=0.94, v=0.88 ¢ In Vitro wa e —-X}ik
BRIDDBENVBRRTCHBLEHME LR,
7z, CLUMPTON®YY | TIONFER'™ &3 In Vitro §ij



38

LRI X 5450 5 CRBEVC IR HELTY
30, Tibb, Kol oR R HE LK
T L AU TR 2 i L,  AEAHIEU
(Relative Intake) &, O fiftO b= %t ¥ —~
# 3, o T NVI (Nutritive Value Index) 725 4 D%
OB L, Skt T REEERE L,
Z1LC In Vitro 12§t a4 v — Xi{E4 & filfil)
fto NVI GG HINME R R S 2 b, In
Vitro gz X v NVI #4fifL 5B &L
T\ %o

Ll X diz, In Vitro {502 X b 9% 54
PHEET AU, BhodithrvF<hTes
roThahn, RCoOMOWENTITHSLE
dUbhic, B s TR, TP BHR
P s BRI O e, Az o
HtohTdaras, L UL, KUHc kB A i
geps, SRRSO T & 5 kUl AR RS
BEIHANKEICEEZT, ARBIZHT LI
R TH Do

Aysir, In Viro 12 X A e — XL
HogisEsh: ol T2, 30N
WTRB LAy, colithxlivTs oy -
EHhz e A= DI D NI {E S a — L
(LR 2 JE LA e 2» T %,
ARBOXRIHCH Y, LSPGO
PRI fe SR TS, W 200 JE L Bl A
RO HFEIBIT S it ST E, dbfinitg
PRI TF G B NI R D A T Ao T s il
LT 6EMoTL L ET,

nm &R B A/ &

= A. fiEBPeAQA=-RD In Vitro #
EEICHEIET 2, 3 OEECOLT:

In Vitro i n — Xij{bsicts i3 pH, &
BT,  VIORARIE,  RREYNEE) e Kol
FEL, Fofjkviittl, HBEoD BN
NRBORBZEXHME LTRIE LI, In Vitro
PIRAGER AT 5. pH o E I LEBAY AT
Fox Ly, Wkl pH A58 (3 TB) I X
ORI IGE Uico kol LotV 18I0 (et
WEET) L, 7 4 A o FLWATLABTELS

dedmtiar £t AT UG

98y

L bodbH a2, L& LTl
DML LIcd 0T, Lol iS5
FHeH fehsi), SRIEIRE, il & —UARNITd
Do W THRB IR — D VR I T 5

SEMMT R ol H—VTINTHD R RIS
P& E T, FOBHPC AR ) —dEC
T5LENTIEE LI chE Tz LML,
WASOMHITFI30 73, 7 4 AF 2 T X DRI
LG 155 Thotco M—VNEDE L
¢ DK DI D R L THiCad, lIED
BALR P & SO M LBBIS ALK 7Y v
fHiCIEHL, oMk lvic. MEFIHLKHE pH
DMK M« Nay CO; o X b i o720
L — XDENL CRAMPTON & MAYNARD 3
@ BARNETT = X 5P it » 1o

R®R B. FEV—LFHoan-oNYEYE
MAICiE S BERERE In Vitro 40— XL
EOE{ICOVLT:

AAD NP HEMLT, Fer—ifyn s
—~ DN DY RER In Vitre 1 e — LR
ML, F, BETANENAR LTI ALD
R DWW THEETB S ER M E Lie AR
FHERB AL TR T 28 idud, O it
B G @ e — Xk CRAMPTON &
MAYNARD {:> BARNETT {2 Y 288 o @ a- &
na—~X, R b—Fv 4 b AT AR
PN @ B-r e — X3 ELLY 52 -
THd#Erba- tra—X, Ry bp—Hr
BICTE Lize ®Y 7 = ik THACKER ™I
fnl';' oY N

Il HAREREIVER

R A. fifiEHPRAD—-XD In Vitro i
FIHLET 2, 3 OERICOWT:

1. % &
AFCEA Ui, BT 2y, Wi
% Mineral Solution ¢f# L, CO, &t 5k
T BARNETTY (2 U B, MFFABITIRG
i iFeBs 0T, TafteffL, 7 RF2H
Aol LT ohd = AR X D124 T & DA



In Vitro {02 X 2 HSEt 0K EMEE ST 5 K%

LU, 9004 OAEAY<IzX ) COy HEAT
25k 512 Lo A¥E Mineral Sol. ##m:,
#7112 15 39°C ofE KNI @M L Cob, Hil
M EEmL CO, %A L Clf it & LRRAYE
Pt Lo

WIR B2 AF 5T GIVL :om)

M
.

9.0

|4

T~

I~ \\ﬂ

S

16.5

. =\

———

oo

CO, 11 23R 140 2§ B MG AT L CREA
Lichs, SOBRRIENNRELC ¥ 0 afuc bk
WERHNEE D50 TEIMEN L 1Tebhu s,
pH OFE & T oM EE M iy it % 3
DL ST L, MRS MmO L, LW
R L T 85°C Dl ACH: 35 Cieihik,
trae—-XDEETIe -7, tls Blank 3%
HTTRLHLESCAMMLTOYL, e —-X0
Wik iy, Tofitzdlvtifibshicen
W= XD LF N L. WO 1T 550
124, BERBTSIZRB L0 2~ 38T
e olce

pERAEHL 72 v —C, FOHMILET I ik
To WEHBAE L DEIRL, 85C DMz
YO, BYFEL T 40 mesh o 4 BT il A L
TR Lico Mineral Sol. 13 BURROUGH® (1950)
WL, 2T TER D TH D,

B ot R R oK

fii %

o I T T e e

i | &g | S wmans masaN F g

P LG
.| 5.91|12.26| 6.53 27.09| 43.60| 4.61| 6 )23
IR T T T {EO[

2% Mineral Solution

) T 'l
Nas HPO,+12H,0  52.50 NaHCOs 52.50
KCl ~ 7.50 NaCl 7.50
CaCly - 6110 0.75| MgSO, - TH,0 2.25
FeSQ, » 7H,0 ‘ 0.15) MnSO, - 4H,0 0.08
ZnS0O, - THLO 0.08l| CuSO; - 5H.0 0.04
CoCly - 611,0 o.ozh (NH,)s SO, 37.50

BiE ok 2 ¢ ok icia-L Stock Solution
E LTI D 2 ICIS.8NICEIY S,

2. % 2

1 MERCHBLIET pH 0237

AN H, DU iR IfE (viFA) B3
B L€ pH 2HEF LT B, o VFA o
hE pll o 08 F iR o WM W, Vi,
Mincral Sol. OFEICHTHiA ¥icd, = W
it pH OB E) &, £ M)k v b
2 82 P O RERIT I X F T ML~
$ 3 LB XU 4 JaaT X oISk tide o
foo W83 e cin, AU 0.5 g, Mineral
Sol. 20ce., Vifi Sce. & Liz, pH ¥ L
e cama) 13, 24 BYINERICIE 5.4 % TfE
L, iHERIL 361 B Thoto, MM B pH
PG e ifEfir 1.5% ¢, uMCco
pH V6.8 & e b iESRL 78.5 % ThL it
MLl M:«Nay, COy %M £ WL A mm
Etk, fHER A E oot SR HIV-T
bkl 0.58 L L7ca, M. Na,CO; 1~2cec.
DML B E T 2 Bivs,

pH B LR L > Tt b o,
P 0.258 £ 0.508iC DT b Lico i
A XRTHD, PN 0.258 € pH o M4 Ly
W carAnt, pHE6. 6 LT € FFiik-: Y
60.7%TH B 2, PN 0.508 T pH o M4a
L2ew My carre)ik, pH 6.2 1 i F L {4t
39.6 20l ¥ ooy L 0.25 8 € M-Na,CO,
LOce ot cumnp) &, AK0.508 ¢



40

M« Na,CO,4 2.0cc. IO 4A (WBE) (2, %
hEN 66.3%, 66.0 BTChtbriviBERLRL
oo Tads, CTOWMGRH—FIE IR LIS h
b HF, WIFRTHITHEEAE L pH D
TIRMNRKE V. ShURE Lck gty
PRI U Ao 7 DRI D S fhp S In » T B hesd &
ibhd, LML, HAROHERNS, fERE
Adicn & pH DIE TP M- Na,CO; i

At R FRRAME HoF

JE3AtR0.25€, 0.508, 0.758 & LTt
DR LIckiINN s RTH B, H4EOKE
EHHRIZ 0.258 &£ 0.508 L olilicizdgTesiie
Motz LinbL, 0.258, 0.508 £0.758 & Dl
L5 ARl bind, Lok T
M BARYIGBIS v Fe R CLx, BEAATNIX0.258 ~
0.508 DWW CO. 758 I EMTH S,

rAS

HIEBCHLETRERREOLE

LHMEL AN THY, i, FURRYTA
24X, 0.258TH0.508 &b PifbRic i Xt
Z Ebind,

$e6 2y, Wi E Mineral Sol. DWEMUEE
flix ZEx Ao b2 L LicRidtcHh 5,
P S e.c. & Mineral Sol. 20c.c. (AR B) 2 IEES

A HERCHKIETHERO RS DR E TR L, Eh, VOB EL L
B3IHk WhkBekeEtoHop B (xol)
% %] % il Hig % Naz |ens
3 hr. 6 hr. 12 hr 24 hr. 36 hr. 48 hr. 72 hr. COs |-%
9} a2 e Ndla 1 '_;. Na S E
N“C:O:sl pH N}:-O;, pH I\Ef():s pH Nl'-Os! pH N&):l pH N(l:‘()a pH NE‘OJ pH | af (R
A — 6.6; —i 6.3 ——‘ 58 — 5.4 - s4 | s4 5..|l — 36.1
B — 6.6 —' 6.3 0-50' 6.4 0-25; 6.4 -t 6.} — 6.4 —-l 6.4 0.75, 71.5
C 0.25 6-8: 0-25| 6.8 0.2:'3| 6.8 0.25‘ 6.8 0.2:')I 6.8 - 6.8 —-} 6.6 1.23] 78.5
D 0.500 7.2 0.50 7.4 0.50 7.4! 0-50' 7.4 0.530 7.4 — 7.4 — 7.4 2.50, 64.6
I 0.75 7-4! 0.753 8.1 0-75! 8.1 0.751 8.1 0.75) 8.1 — 7.8 — 7.8 3.75 16.0
..§.D. (0.05)=10.8
0.01)=17.9
fE:1) M- Na: COs &l =3hfizighine pH 25T,
2)  EaRIHIE L X VR,
3) {aRik 0.5 g Mineral Sol. 20c.c. {4 Scc.
LA K HEREREFEFTH OB TR (E02)
X xH L Naz COs | +nm
Shr. 12 hr. 24 hr. 36 hr. 418 hr.
7 fit M gt INas 1 |Nag o Nag 1 |Na 1 |Nag T | & H | Xiifk®
A di Nae | pu COJ pH HQQJ o [No,| vl V| o1 [
A 0.25 ~ 6.8 - 6.6‘ —| 6.6 —| 66 —| 6.4 — 60.7
‘B 0.25 0.25| 7.0 0.250 7.0 0.2% 7.0 0.25] 7.0 - 6.8 1.0 66.3
C 0.50 - 6.7 — 6.4 — 6-3‘ - 6.2 — 6.2 - 39.6
D 0.50 0.25 6.8 0.25] 7.0 0.25‘ 7.0 0.250 7.0 — 6.6 1.0 64.7
E 0.50 0.50 7.0| l')-50I 7.4 0.50‘ 7.4 0-50‘ 7.4 — 6.8 2.0 66.0
L.S.D. (0.03)=2.6
0.01)=4.4
@4 :1) M- Naz COs ZiftlmL %4 tiGntto pH &3t

2) Mineral Sol. 20c.c. i Scc.
L3 MRS X YN,



In Vitro jfifbdic X 2R o3 0@ d gz 05 5 M8k
&, MEGEIRAT L, MRS 4 BRI B0 3 WSH WLRiRET IR o uG
PHORTFRXEC, M- NoaCO BMISE < ™o 5| peagatrieds | iitesnme | 8 6
Pty (&) ra—X (B)| =X () (%)
= RRESRD & HILEBAR 0.25 0.072 0.053£0.001 | 73.0
RRRERGI & LR O YR 2 b g T ZC &? 0.1 0.104:£0.002 |  72.4
HBo MEINKHE 24 B T b4t = — 0-75 0-216 | 0.150£0.001 | 693
RDT2.9%MkL, o8N E iz D L.S.D. (0.05)=2.7
2T AL, ASIHMLLEE I L ie S & 7 (©-01)=4.4
ot 40 1) MG Y .
2) Mineral Sol. 20¢c.c. 12§ Scc.
3)  RRNEEINTEM,
6 ®E WMiRcoRETVINRREowY
g | | Mineral WSO pH OELEM « Nux COy JIK e
Sol. 4hr. 12 hr. 24 hr. 40 hr. 48 hr. 64 hr. R R [
Ih | dRANRE | 3 I Jie pH (NazCOs)pH (NayCO3)pH (NaaCOs)pH (NaaCOu)pH (Na,COslpH (NyCOs) %
1 24 6.8(0.5) | 6.7(0.25) | 6.9 (—)| 6.8 (=)| 6.7 (=) | 6.7 (=) 61.5
B 5 20 6.7(0.5) | 6.8(0.5)| 7.3 (=)| 6.7 (=){ 6.7 (=)| 6.7 (=) 67.0
cl|l 10 15 6.7(0.75) { 6.700.5) | 6.9 ()| 6.8 (=)! 6.8 (=)| 6.7 (=) 56.2
D 15 20 6.5(1.0) | 6.7(0.5) | 6.9 ()| 6.8 (=)] 6.7 (=)| 6.7 (=) 37.0
E 20 5 6.2(1.0) | 6.700.5) | 6-8 (=) | 6.8 (=) 6.7 (~)| 6.7 (=) 40.4
L.S.D. (0.03)= 7.7
{0.01)=12.8
8450 1) EIE S X v N,
2) kR 0.258,
3) MAMEN 7208
4) pH iz M. Naz CO; iRniieofizRito
7 SRR & T b, MIEFNIEL Yk X -
T e TR S s ey - Wit gt a0 M Se 8 N Su S rn
mmsry | VARERE [ iitbshase | g CEAOXBURIESATUS, Sk, ffC
nr—Z (g)| Aw~X(g) (%) RELDTHIGRA LR Y AR S h, SBRE
24 Bf W 0.072 0.035::0.001 | 48.6 REWTEREALLEROEB Y AR S h Ty
48wm1 0.072 0.04840.00t |  66.7 B, UL, —JiCi s oWt R alfgteR b
72 e B 0.072 | 0.018+0.002 | 667 HORE(E UCRLEIFEO LN & I LT St
L.8.D. (0.05)=4.5 TBETIRIRCBRUTEI, SR CRA VT
(0.01)=7.4

it 1) (ekfk 0.258
2) VHEIES X VRN,
3) Mineral Sol. 20c.c. 4% 5ce

3. # ®”

B3VING 4% In Vitre \2355:T 5 Ky
ARSIV Artifitial Rumen & 3rfiTh, 700
VBBV DR S DR LAV S AT 5 AR

X% CO; AR TTioby, filklcid,
OB THAT D T by Tk S his sy
ERIRTVWS,

In Vitro gk e il o i iz v 3 2eadviz it
BT sV of2—Fc Lt ik & i
Vo 74 RF o TERENTIEIITOWTIL,
RN E C b b AATH D
2, EBVTNR A NG e B+ 5 = & mt

4



42

Jeifmativz B R R s it

B HLRTWBDT, HBH-T5MH MBI,
LU Y ERC T2 08N H 2, HEY
7T 5 73izik, BARNETTY |3 5o \Fiti % it
HLTHIVCWB,

pH IC oW Tk, REASRC LT E B ORH
OPERINN LT ED L TOMNENINETDH 5, I
fLfic ks 1iE4 pH o LV oT, oM
BIZALDOILEEAY T AL NH 5, CHENGD [}
TAERIEDNC X B In Vitro 3¢, BRIV HNEUE
WOEMRE I MELRT I B pH 12 6.8~7.6 D
e c, pH6.4 L FAoutc 8.0 Lk LTt it
ERFLL M TD LML, CHURCH®
ikl pH 3, R eifc o Tiied ¥ 2
Cwb, Wi, &< In Vitro $:cixpH6.9
AR T30, AR L it
fili&fc->Tv-b0C, pH 6.94% H¥EGz LTk
THDLHYICHA 5,

KE ORIz ST, CHURCHY 3
SEAAT e WS R LR AWM T 5 £ L
T\vb, LAL HUHTANEN' (3,0 —4 G INT
e IZ b S FIHERIL I Th D E L
T, ¥7:, CHENGY (Zflifrtn n — X4 )i
U, BER R RS R MR &
TG LTV B A, KAMSTRAW (1 it i v —
XA v, gt RS ot s L
mL, MefiEr—Ecies kLT
Bo ARBOMBTIE, LKA 0.256~0.508 Dl
eIt in—ETH ot WD 5icHix
BRI I 5 T35, Zhut In Vitro i:509!
BAHENARA > TBRDTHH H, EIThL,
SEFEMHE A D fe b A M A B Y5z, Bt
RIL0.958 ~0.508, wrw — X G LT
0.072~0.144 & D¢ ;{b,}uiAu;U) WD B
flinyehstchsd,

AHOMUIBIENEE & e D D5,
= vEihnT, fVT S SR A e
B L Lichdt, BAKERD i kHM e — X
TG THIVIBECI SN e oo & & 45
L1L6°$ﬁ%fm:®ﬁ&MBmmL<vk
VAL, —EDIEE 5 D eI —ED MY
T 08255, Lr)xL PERON LB ER BT

CHURCHY {}

9%

B —ED mesh CkRBCiz 40mesh) *3EHL
THERATHEA-GTHH 5,

BRI DT, BARNETT® |34 fiod+ 1
v— v, a8 IEB AR b T iz ittt 5 o
TRREEI%A 70NN & L, coffie In Vitro o
RLHRHE AR & O HIBYY A R & L it L
Twb, L, %< @ In Vitro ik, 48 1§
DAL L g > TRERFIER % 48 BFIN & LT
5 A%, HERSHBERGER'™ (3EBEYREIIAIE S 703
&, BEUEARIAY In Vitro it T B0TC, ki
Rl F5 48 In Vitro & Pl 7eBdfficie s & L,
2405 In Vitro v nrva — Xl E, In Vitro
e =~ APHERE BT b=f A ¥ - L &
b TR r=0.97 r=0.92) M Hhi
CERHAIL L TV B, 4o, DONEFER™ (3 12 Bl
iR © NVI &g L% 0T, BesiHinc
DU TIREOHMZIC LTI RETHY, &
DTt In Viveo RE% i L TW &
LicvweHE LTS,

4. & #

a. M- Na,COy IEmAn & v pH 2 i~ 8
LG, Foilifbfic IiETS AL,
otz PH P68 10 M L&z it b s g
fEEaLic,

b UL 2T ¥ 2 L LRI MPT 5
2, HHRME TR~ TH B, Thbbikn
h0.252,0.508, 0.758 & L85, L
73.0,72.4,69.3%T0.258 & 0.508 L Dzt
TXiriov,

c. WHIRBEAM LR L IFTHHL ALY
Motee K Bee., Mineral Sol. 20ce. & L
Wl b b iHER R IR L,

d. FESEOHLH: 24 DSRILL BRI IE Licy s,

®B B. FEV-LFZ2AN-DMYEREYBE
WICie > BHER M E In Vitro L0 — X3H{E
EoTLlcoL T

1. #xR s

Pl 5l X o R L, 85°Cosifl MG R Ml
T L. ¥R L T A0 mesh 0%l LT it
e HUNSRFAZOE L, MM Y IUA T ol
BRIZRT EBOTH S,



In Vitro W{LHic & B MBHORFHEHEI T 5 4%

gem fr R R ®

B33 T W
oo | B wmmo [RE| x5k B
1 19604 6 108 67 | 82.6 | —
2 " 6 20 92 | 77.6 | HHEL
e 3 v 71 102 | 78.3 | LB
o= 4 | v 7 10 106 | 69.7 | BH{ELS
5 o720 103 | 68.0 | BHIEM
6 " 8 1 103 | 65.4 []{!:ﬁ‘
1 196196 13 45  86.7 ]| -—
2 " 6 22 631 82.7 —
TATL 3 w7 2 72 | 81.9 | BHEM
4 " 7 12 93 | 79.6 | PH{ER
5 "7 2 93178.5| ——
2. & 2

4 —BEAROVCBERSR

09 R —IBE e GO AT AR T,
R B i & & BTN L,
MEN, MK S M3 52, NFE 3 Luwg
Bihide <, HUEEEHZRTINT 5 & Licon Ttz
ORBIKHE—HFTBLATHS
MR, FEY— aw/wﬂ~??L
Wi »Ths Y, Fi, F% v —CilHEHES It
EHhFHLAEWiERLTVWBDEKEL, Hy e
A= IERRETH D, BB S Tikis L A

iz kLT 5B, ¥ic, v~ HBAMGE3)
¥ CRIMT 28, TOoBITG LAMY OBRERR
LTWBDILE L, H7 e A=l s &L
WL T3,

LEBFEOHNE B L, a-tirw —Xitikiy
v —DHNE L, TI~TT% D CH BH, +
%VHIMVWVTﬁﬁwm%ﬁbfbboﬁT
A — AT HECHMP L, v —F
/uLNMWLfvaOUtoxak&mﬁ#k

THEML S B oI, MR b Hc
O'CJ'*&&O"CL‘Z)O AR T e - A P{EKD
PlE DB HIV- 2 CRAMPTON & MAYNARD &
B = KoL, ORI OWTHRM L
SIS I RTINS X - THE{EL T
23L0THA Y,

A=K a-tra—X, XU —F L,
Wb ey —odindg {, I G 3) T
rikied, zoBixtb LA okt il <
WAHDIKL, #Hi2 e AL Twb, 7%
V=@ f-r e = BN EMA LT

M, g e A FGEs b e, MoKy
KeER B BRI,

Y 7= vERL, TR LFENCHmL Tk
O, Flir e =D lidiF ey — L ) Eilid

9 &, — RS B oot MR HETT o ARy
7 * od - ' e 7 om R -

12| 3| a]s |6 | 1] 2] 3 4|5
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Summary

The object of this experiment was to estimate
the nutritive value of forage by in witre
digestion technique and this report is the result
of the following two experiments.

Experiment A. Several factors affecting in
vitro cellulose digestibility.

1. In vitro digestion technique was described.

2. Great influence upon cellulose digestibility
was observed when pH and the ratio of rumen
juice-mineral solution was changed.

3. The digestibility was decreased when too
much substitute was fermented but in the level
between 0,25 to 0.50gm. constant digestibility
was observed.

4. Cellulose was not digested after 48 hr.
fermentation time.

5. In the use of this i» wvitre technique to
estimate nutritive value of forage it is necessary
to keep in mind the following: to ferment with
0.25-0.50 gm. substrate level, rumen juice 5c.c.,
mineral solution 20c.c. and diminish individual
difference of rumen juice and correct pH
precisely during the fermentation.

Experiment B. Change of in vitro cellulose
digestibility and cellulose fraction according to
the growth stage of timothy and red clover.

1. The in vitro cellulose digestibility showed
large and characteristic change according to the
growth stage and between the two grasses. So,
it is supposed that we can use the cellulose
digestibility according to this technique as an
index of nutritive value of forage.

2. Great difference of cellulose fraction was
observed between the two grasses.





