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Table 1. The way of catheter in the stomach of goat?.

: Rumen ;

Catheter No?. - Reticulum | Total
Fluid level Dorsal sac ’ Ventral sac |

1 % 17 ; 6 ! 2 | 0 ! 25

2 ! 4 ; 7 g 14 0 | 25

3 | 0 | 5 ! 14 ‘ 25

4 | 0 ‘ 2 ‘ 5 18 25

Total | 21 ! 20 | 27 32 : 100

| i |
Remarks. 1) : 5 goats, 5 times observations per each catheter.
2) : No. 1 12 mm. in outside diameter.

No. 2 10 mm. ”
No.3 6 mm. ”
No.4 5 mm. ”
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Fo. KBISRIIE | A~ OBEROWAIL X 255REHEE SN 5, '

HPIOEEAIEO R OEAIC X ORERL - B3, BEEEMIC BE% v 2 ¢ & I3Fkd 2 FIRE T
H5.

HIEERE O | B L U2E 2 HREO IR A RET T 2 72, BRICZEK 10ml A2REA L, BEMSEIC &
O S AL oA RIS PL 2, Figs. 9,10 0@ Th 2. BHRESIT L 2T, WEESY Y ADIEA
IR (Figs. 6. 7) 12t~ T, 2B 1 HIZE L EiOREABE I 2. Fic BRIGE REEED) S 5
URERRT 5121z, 5 ml OEfHIA BEICHEAL BEOREMXHE 4 PL 2, Fig. 11 1Z/RL 72

HAROERIT BREDZIICHREN I 2 fov e, AIRICEBEIT 2 C 058y o1, T OBREBEOHFE,

)
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EEBBCI B THE CH D, BRUEBCE L CBEARITT C E0BEI N, AR TS
HAOBERANE & BIRAAT I ERRAOHETH D, KEITHH T HIHILOBIC LK OWE F o5t
B0 HMIENG. WFINACERSE I ERICAYBEELIGRT 209, B BoREicHEs KM
T SRR N B,

PLEDHR Y O HAER O BT 388 | ~5 3 O TRIC R B RIZICIIREBTRE L, i
HARIRREBIC & 205, HASOBEAREIC L O HRBEIIEL, M, EBEH4 R 2 2 X AR
Uz, 1B OBICHEE Y D ALDd, RIS TFEICITTHENS KRS - 1. EROKBIEREL
B THFEEICE S, Sz b TLAEAMOMERABICH O, H»2HERICH L TEERIGL BB S
2D EMEL . FHAEBRBAEOEBENAATT, E1HRICERERSAL I ENHVELIOT,
MR LR PHBORECEET 200 L HEIND

B) X¥BEHEICLIREBICHESIKBEORE, HEORERICEE 1) H1HES H1H8KO
REMXHBEEA PL 2, Fig. 12 12/RL7. FIEOBHE AN bAERICHNTELCREILY, 35
TS I O BESEEIN S, B0 BB AR INAREED BB BB IR L,
HRRELA R T A0 LN 5,

B EOFEL, & IWCHE ] HOERETR L D EERA~O EMaEE0RELS, MBS H B
QO EEEHMOFGRICHANBEE CTH - 7o, THUHLLRIHFEEERZO LIV THE, HEBOBEE S ¢
TS 25, ANbBEBOLLZ¥E42 50T 5, EEFERSOHEEOR, HARICL > TET 2
KHEEMIS, LSS ECBBELEEA -7, K-> THRKAMOW TR ELTHNILHLT EERL,
HOBAEKEORBICS 2 b0 LHESIN., AR EOLT, EEMEIC X 2 E58ICMZ TR
BIREM o708, BLUEASKTRIBAEED SN, AR THBEIHRMSRAIC /2 = L osHE
Mzxis.

Wk L 2Lt OMETIRER A 8138 U 7okl A PL 2, Fig. 13 107RU 72, WP L 23T OREIZ, A
SEEAERAEBL THEIFIGET L EBHS L ICEEEN, BIEHNAOHETRE B LNT,
Benzie 259 O XRBEMERLE L —BL 2.

WPESBER A FTH 05 2 TR ek d 4 & Fig 4 o, 3 B4E LKL, BL4FO
Zalgis BAKHER O ERIC L OFRA MR LTz, COBEE | SRICIITBWAT 2080 2 HEIT 5 &,
1 B aHAT I, MRS HKERO FHESHYD, BREBMENTL60LEI SN S, Fig.
14 cREISORBCLOE I ENTEINE 70, BIEBHENGEEIHEINE, #-T%H
BOITOWEATT, BEEMSIH AL TH, HIEHR~OBRARES KD EEZEIN S,

2) $2Hs ELHESKHOEEDOHKBEREL PL 3, Fig. 15 10/RL:, B1HE, H2HRI L HICHE
1 BEaEL D i B—BOFRELR U, B BENES LUE2BRICHDROBARGPEEKS
NICEBE L., f-> THBEIREHORBICEE -T2 0LHEL

HEOREIRABIE LY, H2E L b ITHEORENSTEE TH O, & ITHE | HEHEEO TG
FCTFRET 22 EAEEINT, BEMEOREI C OISO THETL, BREKOTREL - 5iC
BREDIRIRIC M > THRET 200 LHFESIN S,

HEOMBOREER S &, B BERERMIEIEHEOTHE THEL, HEIBEBEROYIIANS
WRIIED, TEXBERS LUHGBRER L O BEHENREA R T 2 &, B SEOERNE(LIZ
W T30 08, MEEEEN B .

3) 3BT REMLHEMGE PL 3, Figs. 16, 17 |CRL 7o, EEAIMEIC L 5 XBEOM
B, MOOIETHELE, B2HICHARYOTFELHMRBL 0, TORIFEL OEICHEML, 8
| BOWM#IIERATHEECKLENTED, EHERICE CREBEOHMBRD S, TiHbbAE
#% 3 EBAFR L I EO BEXBR L O ET I, BARRAES 2 - EERO—HE 1 BRIZWET
dh, TOMREAFROWMBEALRLIbDEEZBAONS,
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Hetk 2 BELIRRT 15 5 & IR A RA LBY 20T, AiEEEHICFEEL, HUBRRMAHI~
DU ORIz SN2 b D L HIEIE N 5. F@sm17 %bn5m<,%§Wﬁu§@@@
AR D OME#EAERY S, EEEEATEL OEICHRCEE T3 EhBEShis, RILFIcRS
N BRI R I DIERS R E E) iitﬁbﬂTu:mw.

1 BEORKER, & I~ OIRENSEHE Th - 72,

4) H4BES HRAIIT S AESHO BRI ERCIMEREES B S e, T OXBEEREE
##% PL 3, Fig. 18 1Z7RL 7. EEEENRBIEE 1B, 882 B0 HICBIE L T 2 B0 UaEstRE 41T -
T2, THHLLE2HRIZENEEREL (6,7), E2HORALZHE I ER~FEHL, ROTHE2E
OB X D8 | B EENEL, 1 BHSERZE (1, 8), 1 HEHEErmn s &
3 B E RN ATT S (3) SoEEsHRIN S, ZoEERITRILFIZ RS 0 5 ERIM
m%ﬂ%ﬁﬁkéﬁﬁé.ﬁ%%@ﬁﬁﬁﬁ%;bﬁﬁﬁé&,m%uszu&%%@%%W%E
1, FLZHAE# 4 EGHEIZ S - TS T T4 C &R an, & IS EHDGERNS 3 BBk & ks
3 &, XEMugIc B 2 s ER wbnéf&mb,%ﬁbtﬁﬂmﬁlﬁ,%Q% IZHE R X BRI
a L, BREIEHCERSBEEL, M TERHOMIC 2 OBBENTGEL, BREAROERUARIL %
HIHbDEEILND.

5) #5585 AESHOEEMNGEE PL 3, Fig. 19 10RL7:. S4B ENTE LR
HoND, KOFKEICH > THEIHREL, BRERNICEI THET 2 LP8E SN, bbb
1 BREBRORA S A EE L, BASARIC RET 5 LM BRI, Benze 59 F1EL AL
THR L O XBEERE 2 TOSBOBEMRELFREL T 5705, MEENY U 2 2BEFRAMAL
VEHATT-> T 50T, BIBRFAACEEINT, BB OFREERLFMIBEEL Ty, FEHO
B XAREE ORI, Tamate!) pER LD Ba O BB T SRL R EB—B L 7o, B1H
DEBERMEBICESBD LN &3, HRRBIZ B 288 BREBEO TN L T, BEICHE»D
BB 72 EHEEIN S, ERAME L XBERERPRYTH A,

%1%@%%:ﬁﬁ&@%gﬂﬁﬂfiﬁfﬁb/%§*ﬂ57&M% B EI N T 3B THD
15,45,46,18,156, 157 209, & 1) & FAPRIORAIC L O BRIRBIZZ LA L, EERESPEIND &
DR, XBEE,» O AMANCHERY Sz, MarsHaLL 5100 385 1 HoMME, NEREI 7~
VR DOMICEE4 B L DBMT 2 WL, B HRIAKREMRAIIRELET 2 E8BHONTLS, K
WEOE L OIKRSFEAE 2 EBAE LRD 2EI OO, FRHCBHEERIEC ORICRET 3 &8
HEEM G O BER ST,

C) XHWEHORRIZ X 2 NBEOFHEN T ICBE  XBEHERYOEHEAZ M T, Textfig. 1 (2
AU ERESBEAEL, FBESRCEY 2RBEOFRKEZ L TRM L TR LS. 72 5 IE L #HEHR
AT BEOMI YD, £1 BB L0882 FORIEHORERSEGIC > THIR 25 - 7. B
FOESBEFR T TOHEXMORREERA —FEL TR & Table 2 OFEH TH 2

= 7o HAERFIC B 10 2 B REHNG O e BRI ié%%%%%ﬂmbt#%ikas@ﬁDg

AARERIHIC B 2 SBERILTOREAJIE L 7455213 Table 4 OO Th 5.

Table 3 7» 5 HHRF O HEEZIALA 100 & U THEBR/N Y 7 2 SIZEROFE | BREAIC L 2 T Ok
R4 4 Table 5 1Z/RL 72,

HEAIOBGIC XD BEAHOIIE L CBRL, &<I0B ] HRESEADES DS, REOMER/ Y
T ARSI S THRBIS B R & W, MBE/N Y ¥ A5 TR, WESRIZ L3 ENKRE, & IIHEE
HEREh T HAERF D 1. 8~2. 2%, IR Tl 4~L 75 L 15 - 7o b3, HRORA TIIBES, MHidl, i
EBHIC2~4fERER LI, BEENY U A RS OBES I L MM SIRET 212K L, R TREN
AT E L THET 260 :EZ 50 5.

RLBIEEFA ARG LB, EEAGERE AL, B1BL2THELY 3700, BREHCE
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Table 2. Development of rumen and reticulum on normal feeding from birth to 5 weeks of age (cm).

Ai%e Goat Measured parts
i [
weeks| ]NO- 1] 2] i 3w | 4w | £5] ‘ r63 ’ 7wy 83 91 | C1o]
ST 1.4, 32 —| —| 75| 40| —| 68 34 L3
12 10.9 3.9 — — 7.9 4.8 — 6.7 3.3 1.2
Birth 15 9.8 3.9 — — 8.4 4.5 — 5.3 2.4 1.3
18 8.5 3.3 — — 7.1 4.0 — 6.1 1.9 1.0
19 | 86 3.3 — —| 81| 338 —| 57| 28! 1.2
11 1.7 9.2 4.8 8.4| 41 65, 87| 44| 14
. 12 11.4 8.9 5.3 8.8 5.3 6.4 9.2 3.6 1.5
18 11.2{ 5.9 3.0 2.1 8.3 4.0 6.3 8.8 3.0 1.2
19 100! 7.9 5.2 2.5 8.7 5.2, 5.8 7.8 3.6 1.3
11 11.91 10.9 5.7 4.7 9.4 5.8 7.3 11.6 5.2 2.0
9 12 13.4| 11.1 6.6 4.4 9.7 5.7 6.9 9.8 3.9 1.5
18 ¢ 11.2] 11.1 5.5 4.5 9.1 5.8 6.7 9.3 3.1 1.3
19 10.7 9.8 i 5.1 3.9 9.6 6.5 6.6 9.2 4.4 1.8
11 12.4 | 11.8 6.5‘i 5.4 10.2 7.5 9.4 | 12.5 5.41 2.2
5 12 13.9 | 13.2 7.2 4.8} 10.1 8.8 9.7 | 14.0 6.4 1.9
18 12.2 | 12.1 6.2 ‘ 4.9 9.7 7.3 9.4 | 12.2 4.2 1.5
19 1.6 1.2 68 41| 105, 7.8 7.9 1.0 6.0/ 2.4
11 142 14.0 9.8 5.9 11.1 9.1 11.4 | 15.5 5.9 3.8
12 | 140! 13.9 9.4 6.9 10.8| 11.4| 14.4| 15.6 6.6 2.8
4 18 13.4 ] 13.1 8.9 5.3 1 10.5 8.9 11.0| 12.9 5.3 1.7
19 12.8 1 12.5 9.3 5.2 11.1 9.2! 10.6 ; 13.6 7.2 3.0
11 i 151 | 15.0 9.2 6.1 11.9| 10.4, 15.3| 16.3 7.6 6.1
5 12 17.4 [17.1 12.0 5.7 11.2, 12.3 | 15.0| 16.2 7.5 5.7
I18 1 14.4 ‘ 14.3 9.7 5.2 11.1 10.1 ) 13.4| 14.2 6.0 5.1
Remark. 1): at birth, parts [3], [4] and [7] were unable to distinguish.
Table 3. The dilation of rumen and reticulum under the administration
of contrast medium (cm).
Goat ‘ Rumen Reticulum
1\?;1 P ‘ 1 ; - : Remarks
21| 031 3 061 | D1 | (81| [91 | [10]
3.9 2.3 2.3 4.5 | 4.5 5.3 2.4 1.3 | Before administration
15 6.9 4.2 3.2 5.1 6.2 9.5 4.8 3.3 BaSO, 10 ml
8.1 5.1 3.7 5.5 5.7 8.9 4.3 2.7 7 20 ml
8.5 5.0 4.0 5.7 6.3 9.7 4.7 2.9 # 30 ml
3.3 20! 1.0 4.0 2.5 6.1 ‘ 1.9 ' 1.0 ! Before administration
8 81| 27/ 46 63| 50| 94 25 14 Airloml
5.6 2.5 3.2 4.8 7.1 7.5 2.7 1.9 » +BaSO, 10 ml
7.75‘ 4. 2.5 4.6 8.4 7.7 35 L5 v 4+~ 20ml
19 3.3 — 1.2 2.8 | 3.0 4.5 ‘ 2.0 ! 0.7 | Before administration
5.2 — | 27 — — 5.6 2.4 0.8 BaSO, 10 ml
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Table 4. Body weight on normal feeding (kg).

V\ Age in ‘ |
~__weeks.  Birth 1 2 3 | 4 5
GoatNo. - ' | I R R S
11 2,97 4.05 5.40 6.50 7.90 8.80
12 3.90 4.80 5.70 6.80 7.70 8.80
18 3.55 470 | 5.80 6.90 8.00 9.10
19 3.05 420 | 5.50 6.60 . 7.80 —

Table 5. Rate figures of the dilation of rumen and reticulum under the
administration of contrast medium.

Goat Rumen Reticulum ‘
No. ‘ | Remarks
Yo 1 moe | mm | o \DOJ

178 183 139 113 134 179 ’ 200 | 254 ; BaSO, 10 ml
15 208 223 161 122 127 168 , 179 i 208 i 7 20 ml

218 217 | 174 127 140 183 ; 196 ‘ 223 | 7 30ml
,,,,‘,, !

245 | 135 460 | 158 | 200 154 132 140“ Air 10 ml
18 | 170 | 125 320 120 284 | 123 142 190~ +BaSO, 10ml

233 215 250 ‘ 115 336 128 j 184 150 | 7+ 7 20ml

19 ‘7”155\ — — 179 150\' 123‘ —'! — | BaSO, 10 ml

CIRD, BMENSERLIODEHESN, BRICAMOMTSITHN 2RI 5 &, HEEZANDE
HTZEODBETL, HROFREL T 2 C LaHEETON S,

B2 HOBEAREIC X 2HEIR, BERESOBHEESIANKE LI NS, B HEOMR
CRBELEILDEEZZION S,

BB OFERBIIAEDOIEE LML TR IN 5 D LHEE S, IEFRE CROIEIETICEE
THE, NBE LTS ULRELZLT O OLEIONS

NBB OFEART BT %4ctkdﬁuﬁwtm7®%ﬁﬁﬁf%§? 728, Table 4 ;&
BERBORENINEZHH L T/RY & Table 6 o<, fAlh s HIHLFED B o, &EmW]
~1.3kg DHEAIRL T3, & QTEBIIEMEIZERIC A THASE L - 0k, HEEOKE
MBI m stz TH 5.

Table 6. Growth in body weight at weekly 1nterva1s (kg).

—— Goat No. | |
| 11 12 | 18 19
Age in wecks - ‘ ] ~ ‘ )
1 1.08 0.90 115 } 1.15
2 ‘ 2.43 1.80 ‘ 2.25 ‘ 2.45
3 ‘ 3.53 2.90 ‘ 3.35 | 3.55
4 ‘ 4.93 3.80 | 4.45 ‘ 4.75
5

f 6.83 4.90 ‘ 5. 55 ‘ —

KHERILEORBIE TREAEIL, Al sd kg M L0 0K 4 ;Lﬁm CEAIT- R bDEEAL LD,
HAEROBEFORINTLES 81 RO 52> T R 2 T, RGERS C1D icxtd 2 JIEH
(23 oFIA»S, B HEBEEES < %é?aﬁ@mek3;UﬁML Table 7 [Z/RL 7z,
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Table 7. Development of the spindle!) of rumen (%).

i Age in weeks

Goat No. | | ‘ i
{  Birth | 1 | 2 i 3 | 4 1 5
11 ] 30.77 | 78.63 i 91.60 { 95.16 - 98.59 ‘ 99. 34
12 35.78 ‘ 78.07 | 82.8¢ | 94.96 99.29 | 98.28
|
15 | 39.80 | — _— — — i —
18 ‘ 38. 82 i 52.68 99.11 | 99.18 97.76 |  99.31
19 38.37 | 79.00 91.59 |  96.55 97.66 | -
Remark. 1) : E?g x 100

HAERHC BT, ] FEBEST & S ICEE B0 E S0 T 425, 1 BGHTIREI8s
DB OV % T DT ﬂiotﬂi %%i*?%ﬁéc&mdmon

H2AGR THB LB THEDS - 1 BISH IR T4 T%L,gt%ﬂ%um@;O@
#m@%mmiotm,mwm%c@ﬁﬁﬁdﬁﬁic,%1%&%T&16@mE§TT%Ln

BOFRHTEBD95~99% %y, BIEEMIIRA CBEREE TEL, BEREOREIRT T T2

EATER L Io, BHEBHBBOOMINIESBIbD T 213, BREE TTFMRL 72 B BRI 3%
TFRRAIEETBRL TS

EIED %u%mﬁlﬁmmi FEIZRES BEOIRIC L O FRFELRT 250 LYW 5
HIAERE & O B FHEE O B RO 7SEIFE % Table 2 L O BEHI L T Table 8 iZ7RL 7z,

Table 8. Development rate figures of the spindle of rumen.

‘“Agc in T T \
. weeks| Birth ‘ 1 2 | 3 1 4 5
Goat No e i [ ) R
11 100 ! 288 330 369 | 438 469
12 100 228 284 338 356 438
18 100 i 179 3% 367 | 421 433
19 100 | 239 297 339 | 879 —

1 HREEOFEEINRIL, B BB CR AR O 8~2. MEDFE AL, 82 B TRRIT
L HIT2.8~83. 45 L 15 o 72, B3 EORES. 4~3. ThE, 254 OGRS 6~4. 45 L 15 1), XEIUE O BIEES
BEL—HL.

1 EHOBEME S BRI DT, B FEREA, BHPEW (2] x5 JEE (30 B LU
FIEH (4] o#IAH» SEHST 2 & Table 9 0B TH 3

Table 9. Development of the spindle of dorsal and ventral sac (%).

@H} we‘eks l 9 5 ] . i 5
Parts : f—— - S I
‘ | ! [3] C 4]
J

GoatNo. — | D3P | 4| 190 | 041 | (33 40 (3] (4]

11 52.17 1 28.26 52. 29 43 12 | 55 08 45 76 70 00 } 42, 14- 61. 33 i ' 40.67
12 59.55 . 25.84 59.45 : 39.64 | 54.54 | 36 36 | | | 67.63 | 49.64 70 18 . 33.33
18 50. 85 ‘ 35.59 . 49.55 1 40.54 | 51.24 40 50 | 67.94 i 40.46 | 67.83 36. 36
19 65.82 40.99  52.04 . 39.80 ' 60.71 | 36.61 ‘ 74. 40 | } 41. 60 — —
[£3] 4

Remarks. 1) : [27] x 100, 2): 2] x 100
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2B A B U TR TER AN OB KX , 81~ 3 BERCIIEHE)50~60%, &
e Hs30~40% ~ 150, 284 BSLIRE T EICEHE60~70%, BE#E30~40% L1 ->T 3,

B BEOKMORE, THOLEE, O BREA~OHELAER (5] IcdT 2 ER (6] &
CRIES (7] 0#ElE% Table 3 /7 55 L T Table 10 iIK/RL 72,

Table 10. Development of the transversal axis of rumen (%).

T Agein weeks | g 12 3 4 5

S Parts | -

Goat N |[671| 0610 |70 | {61 | [73 | 061 | [73 | (61 | [71 | (6] [72

11 53. 33| 48.80 77.39;61 70‘77 66‘73 53] 92. 16| 81.98102. 70, 87.39128. 57

12 60. 76| 37.50| 72.73 58.76 71. 13 87. 12\96 04105.56?33.33109.82133.93

15 53.57 — @ — \ ’ B - _‘ _

18 56.34) 48.19 75.91| 63.74 ‘73 63 75. 26‘96 91| 84.76104. 76/ 90.99120. 72

19 | 46.91) 59.77| 66.67) 67.71, 68.75, 74. 29i75 24 82.83195.50 ——! —
Remarks. 1) : *Eg—% x 100, 2) : —Eg% x 100

R AR T, AN SBHEONLOE X Th -1, BIBSHICREZ L DIPEITE LT, B
BNITA~T5% & 15 1) BEIE TIR92~97% & 15 > Tl B, 55 4 WL 128 5T & & B ST6E AR
L, 106%, 133%CT&H b, DO ILUFETI3 82~85%, 96~105% L 151, B BEHOE JICKEL <
1372, TSI 5 BSRE TIIFRA SZ{EATD S NS, HEEE TRAGE TREORBHLELS,
BISHOFENE L L, BI2ZHIME L FEERNL .

DLEOREERE D &IPEE ic, BT B i Hm & DA <, REOFE S £  PORR
BB NI C &2, BEERSEEO TR LD BB S N, B B RER~ ML S h 2
PDICFEENE LoD EREIN 5.

BB O RS, MR N 2GRS L TR L 7o, 2 O HIAR O JIFES (6 )
£100 2 LT, g1 @nnsp e, WER L0 SRER L7 o | <oy Table 11 ZRL 7.

Table 11. Development rate figures of the transversal axis of rumen.

| Age in weeks
Goat No. —

| Birth?) 19 ‘ 22) f 39) 4 52)
1 100 188 | 164 211 256 321
12 | 100 122 t 131 193 266 284
18 100 130 156 209 248 | 309
19 ; 100 145 ‘ 171 ‘ 207 261 —

Remarks. 1) : [6] = 100, 2) : [6] (at birth) : E]—-QLE—Q

%H@A%‘ﬁ 3 2E195 53 L5f%, Mo LER L 2~1. 3 CRBESOEIMC P -» TUEBICHEEL, 28
SR TN & HAERD 265, S4B ORE2.5~2. 765, 580 3 RN OTGELRL .
fﬁéﬁi@%%b>%3@wu% CHHETH » e T L3, XWEEHEE» S HERBFOHRSHRI LWL,
BRICHET Sh - A B EOINRICRL e LY I 3.
FE2HOFKEIC DT Table 3 k0, AREZ 100 & U THFEHEE A EE ST Table 12 0D Th
3.
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Table 12. Development rate figures of reticulum.

. i Measured parts
Age in weeks Goat No. | ‘
@ I N o (5
| 1 128 ! 129 f 108
12 137 109 | 121
! 18 144 ! 158 | 120
19 137 | 129 i 108
11 171 153 : 153
12 146 118 121
2 18 152 i 163 | 130
19 161 | 157 ‘ 150
11 184 159 f 169
12 209 194 158
3 18 200 221 150
19 193 214 200
11 228 174 292
12 233 200 233
* 18 211 278 170
19 239 257 250
11 240 224 469
12 242 227 ? 475
> 18 233 316 510
s o= | o m

B2 BOIGELHERE (8] Itk 2 BAMOMRIRETRS &, B 1BEARL3~1.46%, BE2H
oR51.5~1. 785, 25 3 EHEL 8~2. 1f%, 54 EDREL I~2. 485, 5 BAM23~2. 450 -7z,
EI2EOERIIE ] BERCEISE N L6 L 75 - 7208, MOILFETIE L I~ FICEE THRA EE
fLirED SN, B OUETIRE 2 @I 5~1. 6f%, 25 3BESRHY 2 1%, H4 PO
2~ 3L tE o7,

2 HEROREL, BRIAKICE ] B TRBALRED DN, 32 HEGK] 2~1. 5%,
53 EOHEL. 5~2.0f%, B4 EBR52.0~3.0fF, 2K 5 BHRHIS FHcEL 2

WOHORKRIIER, WAL LICHE I B TRBALED SN, B2 RGRUE TRANS
BIRE 1 RIC & D T AT, FHICESOEIMC P > TRBRSBERFGRA LT LA HE L. B2
13581 B LARCERRYSIEEL, BEBABGT AEIDREENEL LD, ETEREYD
WM 2 BOERAFELIES 2 1B 0 LTI h 5,

PEom<, XHEEROMEI LD HAERO BEIRESL L UIERFE AT - CIITFORBEEDHE
BRA MR .

FLEHIC BT 3 RBEOXHEBER, BRETLIEEOAMEERILTIC LT, BKRTE0FEER
BAEMRT 2 C LML 0T, RBBICET 2XKB|EEY: L OMEME, & ICRBERRICERYT 2
IR DFERAS I L 7o s Sl L 7.

. 8 OFYHERICBIT 5 HER
4 O BT RAMIC RIT 3 I S0 TR RBERO B3 21, & I R o BEIkER
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WEDEWICNIT T I DL TLELAISNTINE L,
EBHINORERICTENT, ERTHEERZORE . XBEZIT L DR /205, FHBICHHAT2H
FITEBALZZIEPEOSR T, MmoBGAIF T H~, BETI b E LS BEBIREL 2B IIELRE
L.

BT B 2 PE KB EEIRY, MtORE, MR TREL#H L L& bic, BEAH
DL THRRRL 72,

()£ B A & HSGlEWMESRINCS#AeTHL0L, BR29ES H 1 HHEOED LD
dio 158 (B8138) ©, HEHERHIT 2 C L2, ERIOFHCHALIZ D TH S

AL O SIS AT OFRER & BRI N LIHEH AT - 7.

22 HBFFORBIE O XMBEBEOFRIT, MOUEIEATELOTRSBH ONLD T, BHRO%K
BEBRHICXBBEATTO & L b, KEVUICHARME ZEBI BN E T - 1.

SIS O BHIHRE S I RIZ T BB A R~ 5 700, A% 5 ESE L 0RO L 2 EE O
WIS, FI2BAREE U T talBraiTo & & b0, BRHMABRZTT- 7.

B 2HAE U, BT MBI BOR L 0B JURMSHFERAREL, ARBREEE6AS
EL, BORBRIIE 7T BASRLVESERB LU — VT AAS L, ARBHHAESESLLT
HACERBR AT - 72,

BERILF RN & “EHEMORAEH T 2 B LRBABICIA L, SEN3EA 2 [[aS Lo, ERl
MEZUE T, FARAFMRACANTHRICEAS Y, BPONKBICEARAIEL, BARRLE
B,

FEOREUIH Y 20, £RAZLOMEHEELZ T L o= e T L, BIicREIcHE L TRk
s L, MBL TOFTcEt L7, SRIEY 2PHRREFRO & DA RE L 08, FEI8M L VBRD
A% E CORE 1L HEE L.

ﬂ%ﬁﬂmm%%m%,m&m%,ﬁ@ERB%,ﬁﬁl%f . SPENI AR H 2ER < EA RS

PrRHDOT, BEESRSIC L 2BELDE T B D b,%%®%ééﬁb?*t—bAwfé%§
L.

AR B 2 BASEICH®E T 2 BOBAROUE R E | 5 T, EaEHoEagEsD
7224, POBJAHRRBB—EL T T, HORMAKFBBEBE2 0B L VBRKL, 7T, &
MEABA Tl Lenkerr 9O FEIZ LD BBEET 7o o2 A0 T, ©— v 7% Juta L, KERBREIMEES
BXUKTRIZHE L, FEACHBT 250 OB L OBEL 72,

(2) f B # B SBIB3BOE2BEBICTHY 2 NEE O XHBEZEA PL 4, Figs. 20, 21 17577
L.

Fig. 20 [31&ARLSATO BG4 /R 0T, BRIZE1H, E2EHRICE SRORBYOEH )
g, BN 8y o hi, Fig 21 BiEEARY S5 oG © S o 117 (Pl 3, Fig.
15) iIC s TE U EEINRIRIEESEE 5. LIS HEWIIBEAE S TR L, 3 ERaH
O BHEOTHE TOY, BEICBEBEO RS NE I BICL D EHDSH T 5, b EEIEIBIRR AT
WMOBEKER T, AN LWL ESLIROFEIIUL, BI3BOHIRIICIREL 2 b0 EWEL &

B3 EGR O X EHEA Pl 4, Figs. 22,23 17/R L 72, X#BSW O ICHSESEREIC L 2BROEE
M5, B2HEGK LD ERGEEEL MR L 205, & ITEEREATT - o FES O (PL 8, Figs.
16,17) ichb~, HBERBICEL OERESBHON L, T b Figs. 22,23 (CRU ML, 2 {5k
TETSEHBPRORiEIZ5 - BB E 2L, T8 | BAlESOILESHEE Th 5. HEEZETHWEDFH
%mmmfgb<%v,E»%ZEﬁﬁ®ﬂﬁﬁﬂml%~@¢%§®M$_m«%LmM@W%%
DB

%4ﬁ ﬁki IWSBEAE T, EREIEE CELINS LB INS, B5ESHOXHE
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Bi% PL 4, Fig. 24 [ORL 72, MBEI2 B3 EDMOTMEE B L T, S ORI S HIEOEL,
AFaAERH LB,

BSOS SIS X D AT L, 4 TSI IR IO SR 1 R I TR R 7 B
B BIAT 5 C & AR CRHEERL 775, E5135 71348 2 SIS LI O HETEARIC 210538 5 H 70 Ls,
BIFONBIHEEN piRIc I HEN T EFRERL 2 & HREEE, BROIED KOREIC Eb
FICHD 21T, KT, B B X0 M X DRSS A, FESICHLHES - b0 HESNS
(Fig. 24). XHEE) 5B 1 BOBEIZ D0 TOMRES —F%E L TERTNIZ, Table 13 DY) =5 5.
HHELIPEO AR, ARAERSE Table 14 OED Th 5.

Table 13. Sizes of normally and abnormally developed rumen from 2 to 5 weeks of age (cm).

Measured parts

Age in weeks | Goat No.

I 23 | 5] 61 | 1

m oe L1009 94 I 7.3

2 120 | 13.4 11 9.7 1 5.7 6.9
132 ’ 1.4 | 112 8.4 | 1.0 9.6

| 11 | 1224 | 1.8 0.2 | 7.5 9.4

3 12 13.9 13.2 10. 1 8.8 9.7
, 13 ‘ 133 | 130 | 92 134 11.3

11 142 140 111 9.1 11.4

4 12 14.0 13.9 10.8 11.4 14. 4
13 L13.7 13.5 9.8 129 12.6

Y 151 15.0 1.9 | 10.4 15.3

5 12 174 1.1 1L2 i 12.3 15.0
B 16.2 6.2 | 101 | 147 | 142

>Reim;rks. 1) : with normally dervelorpéaﬁsiomach.
2) : with stomach dilation.

Table 14. Growth in body weight, withers height, body length and chest girth.

Age in weeks

|
| i N i
Ne- | Brm| 1 [ 2 03 4 |5 [ 6| 7|8 B
‘Body weight (kg) | 2.97 4.03 5.40 6.50, 7.90 8.80;10.00*11.10\11.90‘12.60
| 1 | |
‘Withers height (cm)| 32.8 | 35.3 | 37.7 | 40.6 | 43.6 | 45.8 1 47.5(48.0 | 49.8 [51.0
IBody length (cm) {31.0 36.4 | 37.8 }43.0 145.0 47.5149.8 | 51.5 | 52.3 | 53.5
Chest girth (cm) | 35.0 | 36.3 ' 38.0 \41.0 1 43.8 45.1|47.3 | 49.1 | 51.5 | 52.8
m@w@m@)i&% M@5ﬂf&%7jd&wswomm1momw
9 Withers height (cm), 35.9 | 38.5 | 40.0 42.5 43.7 44.0 453 46.1/48.0 1 50.0
‘ ‘ i 1
Body length (cm) ‘ 34.3 359 ' 38.5 42.3 | 45.4 | 47.3 | 48.8 | 49.5 | 51.5 | 52.6
Chest girth (cm) | 35.0 msp&wun 42.0 1 43.0 | 46.5 | 48.0 | 49.5 | 51.5
‘Body weight (kg) (3.50)] — | 3.90 4.40 4.80 5.40% 6.00 6.40 6.70] 7.00
|3 Withers height (cm) — | — 136.5137.037.2 37.538.0 | 40.1 | 40.6 | 41.2
Body length (cm) \% — 358 %n‘wa[ua QJiQﬂ 43.0 | 44.0
Chest girth (cm) [ — | — 1348350354380/ 39.8 41.5|42.0 | 43.5
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Table 15. Amount of feed intake, feces and nitrogen excretion in urine (g).

Intake . . .
Goat No. | Period Air dried | Nitrogen
Cow’s milk { Mixed feed \ Beet pulp

B o ‘ 7, 200 ‘ 65 | = — 218.2 ‘ 16.35
n» | — | 1,586 | 1,850 |- 922.5 1767

i | I \ 7,200 | 612 - ‘i 204.8 \ 15.83

} Jii ‘ — ‘ 1, 551 1,764 | 886.2 | 17.12

" o1 | 7,20 | 574 — 195.5 |  34.64

it \ — ‘ 1,449 1,825 929.4 = 37.47

Remarks. 1) : in 6 weeks of age, 2) : in 8 weeks of age.

Table 16. Composition of feeds and feces (% ).

Mois- Dry (Organic| Crude | Crude | N-free | Crude | Crude ..
ture matter | matter | protein| fat extract | fiber ash gen
Cow’s milk 87.63 | 12.37 | 11.61| 3.57| 3.30| 4.74 —| 0.76 0.56
Wheat bran 11.32 | 88.68 | 83.81 | 13.94| 4.55, 57.18 | 8.14| 4.87| 2.23
Fish meal 15.16 | 84.84 | 60.90 | 39.13 | 21.32| 0.45 — | 23.94| 6.26
Mixed feedD | 11.49 | 88.51 | 76.79 | 17.41| 7.05| 45.82| 6.51 | 11.72| 2.78
Beet pulp 14.22 | 85.78 | 83.20| 7.94| 0.99| 56.94 | 17.33 | 2.58 | 1.27
— \ . No.1l| 12.43| 87.57 | 75.19 17.94| 7.23| 43.20| 6.73| 12.38 | 2.87
f§ € ‘ No. 12| 12.28| 87.72| 75.21 | 17.06 | 7.59 | 44.11 | 6.45| 12.51  2.73
S |- \‘ No.13 | 12.65| 87.35| 75.11 | 18.44 | 838 42.25| 6.04| 12.24 295
| |
S|, Noll| 12.73| 87.27] 73.97| 13.00| 533 39.69| 15.95| 13.30 | 2.08
B \ S i No.12 | 13.59 | 86.41 | 72.76 | 12.75 564 37.8¢ 16.53 13.65  2.04
8 l * I No.13| 13.54| 86.46 71.33| 1263 5.47 | 36.89 16.3¢ 1513 202
Remark. 1) : wheat bran 80%, fish meal 16%, mineral 4%.
Table 17. Dlgcstlblllty of feeds in period I and II (%).
Exp. Dry |Organic| Crude | Crude | N-free | Crude
period Feeds Goat No. matter | matter | protein | fat extract | fiber
L
Cow’s milk 1| 87.08| 87.82| 89.50 | 94.45 | 86.16 l 66.09
. 12 87.46 | 88.20 | 90.39 | 94.46 @ 85.47 | 66.84
Mixed feed 13| 87.79| 88.50 | 89.90 | 94.11  86.33 ‘ 68. 40
I =
! 11 72.08 | 72.78 | 77.28| 76. 46l 71.24 | 66.09
Mixed feed L2 71.77 | 72.56 | 79.27 | 74.99 | 70.22  66.84
| 13 71.65 | 72.38 | 76.78 71.26‘ 71.19 | 68.40
| Mixed feed L1 | 73.08| 75.28| 71.65| 62.21 | 79.43  65.28
12 73.47 | 75.75| 72.45| 60.59 | 80.45 | 63.98
Beet pulp 13 | 71.79 | 74.80 | 70.45 | 57.71 | 79.87 | 63.02
I
11 73.97 | 77.21 | 61.05 — | 85.08| 65.03
} Beet pulp 12 75.00 | 78.33 | 59.33 — | 87.68| 63.03
| 13 | 71.90 ] 76.58 | 59,42 — | 85.41 | 61.41
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IS L OBIFRAROEAR, REHEED L ORPHMSHERLZHE L MR %s—#E L T Table
15 iZ/RL 7.

FHRBHRARICRE L el s L ORI O BRI A S L /o3 Table 16 OFO TH 3.

8T HARRL B K OIS EEA Sl B 2 4(bkE Table 15,16 O SH L, 81 HEBICHS
Lo 55, SO D TLe0 T RRBOMEROKREL MELEI DL ELONS
75, Morrison'®) QI X D AFLOMLE, MEME 95%, HMASH 98%, TIEHEESEY 8%+ H
V, HEHRERELIDT%AEHL, IREMIEEYLERCICRE-> TRAFHOMILELEEL
7. BT HIO M LT Tables 15,16 15 BH L, F72v— kv 7 OMERR RAFEOMLEL H
WTEEL, —#5L T Table 17 [t/RL /2,

REHIR R OB AZER, HHISEERD JUERHHE Tables 15,16 70 5 & ABIHIC #3194 5 &
Table 18 DY TH 5.

Table 18. Results of nitrogen balance experiment (g).

Exp ‘ Goat Feed intake Excretion Nitrogen
period ;| No. N{é’égd E%Z?t’sprlrzlli;)k.} Total Feces Urine Total balancei
11 18.49 40. 32 ‘ 58.81 6. 26 16. 35 ! 22.61 36. 20
1 12 17.01 40.32 . 57.33 5.59 15.83 21.42 35.91
13 15.96 40. 32 J 56. 28 5.77 34. 64 40. 41 15.87
11 44.09 23. 50 i 67.59 19. 19 17.67 ‘\ 36. 86 30.73
II 12 43.12 22.40 1 65. 52 18.08 17.12 ; 35.20 30. 32
13 40. 28 23.18 | 63.46 18.77 37.47 56. 24 7.22

(3) £ 8 XHEHESERLYNRILY:S JUEI3B0E&ESR O BRIREE BENICRET 2
723, Table 13 1 028 | Hithl, MIAOFREHSGERLT 5 & Table IS DHD TH 5.

Table 19. Development rate of the spindle and the transversal axis of rumen (%).

Measured parts
Age in weeks Goat No. ; -
P | O
11 91. 60 61.70 77.66
2 12 82. 84 58.76 71.13
13 98. 25 130. 95 114.29
11 95. 16 73.53 92.16
3 12 94. 96 87.13 : 96. 04
13 97. 74 145. 65 ‘ 122.83
11 98. 59 81.98 102. 70
4 12 99. 29 105. 56 133.33
13 98. 54 131.63 128. 57
11 ‘ 99. 34 i 87.39 128. 57
5 12 : 98. 28 109. 82 133.93
|
13 1 100. 00 145. 54 140. 59

Remarks. 1) : %%-% x 100, 2) : l—é% x 100, 3): %%% x 100
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% 7z Table 19 7 5 88115 & L UBEI2B 1N ¥ 2 85138 O BRINVREIA A FH L, Table 20 1T/RL 72,

Table 20. Development rate figures of the abnormal rumen to normal ones.

i Measured parts
Age in weeks | Goat No. — T =
| [2] 1 | 7
) ¥ 11 107 212 { 147
é 12 119 223 \ 161
5 | 11 103 198 ’ 133
‘ 12 103 167 ‘ 128
. 7 11 — 161 ! 125
! 12 — 125 1 103
5 11 — 167 i 109
12 — 133 | 105

MEIUFETRE | BESEEEE TET 2013, £E%SBEDMTH 2, EBISE TIRE2BSHTIRIC
BIBES TRET L, /881 BRI, 8L SCBHOEIDLI~L3ELIL TIN5, HI3EIEE?2
B TEICE O EAE T 2 15, R TR 5~1 6 kS <, 3 BEUETIENBICEDH,
B HOFED L OEBI2ZBIC AT, W38 3 IEONL 7S, E4~5 B TLIERELD, B
B L TE, BWIBASHRLURICBOL T RBLO~LTH CH L C LAMEREI N, BETETIIES
GR35, B4 BEIRLUETHEESERBBED SN T, HRILEOHES REL T 3 &
& bic, BI3BOEESFIICERBENE THRAL 72720, EICEESIEET 28 M5 52 7b &
YT 5,

FHELTO FERM %, Table 14 10 ZEGHHO KE, KRO MIMEE LD F 2T RT
Table 21 OB TH 3.

Table 21. Increase in body weight, withers height, body length and chest girth.

! Age in weeks
Goat No.' e ‘ - - —
| 3 40 5 6 |7 ‘ 8 9
Body weight (kg) 1.1 2.5 3.4 4.6 57 | 6.5 7.2
1 Withers height (cm) 2.9 5.9 8.1 9.8 10. 3 “ 12.1 13.3
Body length (cm) 5.2 7.2 9.2 | 120 | 13.7 | 145 157
Chest girth (cm) | 3.0 5.8 7.1 9.3 | 1L1 | 185 158
Body weight (kg) | 1.1 2.0 3.1 4.2 5.0 58 | 6.4
2 Withers height (cm) | 2.5 3.7 4.0 5.3 6.1 8.0  10.0
Body length (cm) 3.8 6.9 8.8 10. 3 11.0 13.0 © 14.1
Chest girth (cm) 2.9 3.9 4.9 8.4 9.9 11.4 = 13.0
| Body weight (kg) 0.5 | 09 L5 | 21 25 | 2.8 | 3.1
" E Withers height (cm) | 0.5 0.7 1.0 .5 36 41 4.7
| Body length (cm) 2.2 4.4 5.4 6.3 7.0 | 7.2 | 8.2
| Chest girth (cm) 0.2 | 06 32 50 | 67 7.2 [ 8.7

FRABERINFEOR 2 B GR X D BB BHIC B 3 AEBEIMORES Text-fig. 2 1Z7R L 72,
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No.l11
No.12
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Age in weeks

Text-fig. 2. Growth curves of the goats with normally developed rumen and stomach dilation.

ST 2 2R AL & MEA PSRRI NS ER) S L 248, SBISBEE L < H L B TR o Nz, Wil
T ORVETRE 2, TRROETORE LD, KE, EFEE L URHOFER T WRILTIC -,
Koo HImz il % - 72,

BISH IO &, WARHCHEBEAROBEARL T, #H4BEFRE THILEEL 2H
DA AT - 72, NTHHHOITEORBESMEMR TH - 20T, WARALREZ SN, T oE—MHE
B LB AT -0 7T, HESEHOIHIL L2260 EEEZSNE,

%B%®ﬂmwmiwéé<wﬂﬁﬁ%¢b<,@%@%L<%ﬁm@§%L,%oTW@MEE%
DM EREHIZRL, BEREORENER SN,

P X SRR S L O RREIE RS R & B OILR I RO Z IO FEE I ME» DBIRD H 5
PRSI S.

U O BRI S0 IT K 3 s 2549 5 7 Table 17 1 O AP0 4 2 81350 it
HoOHES Table 22 j 2R L 72,

FARBRIIT B SRR OMILRIZ DL TR &, 81 HOFRS X OEA RO MR &R &
LIaA EH A RH LA, BO0ERNTE SN IOMEHEIC ST, BISHITNRII it~ &
2 %EIp - T I, F S AR O M LERIZEISE D HIEES, HIEEE S E T EDERERL
7oA, AR &FEA EFBEATEDEIL I,

BEIEERABR O v — bV T OME{EERIZ, FISEINRILTIC M, T3 %, BBy, «
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Table 22. Effect of the stomach dilation in the suckling period on digestibihty of feeds (%).

Exp. Dry |Organic| Crude | Crude | N-free | Crude
period Feeds Goat No. matter | matter | protein fat extract | fiber
Cow’s milk Control | 87.27 | 88.01 | 89.95| 94.46 | 85.82 | 66.47
] No. 13 87.79 | 88.50 | 89.90 | 94.11 | 86.33 | 68.40
Mixed feed | pyifference]  0.52 | 0.49 | —0.05| —0.35 | 0.51| 1.93
I ;
i Control 71.93 | 72.67 | 78.28 | 75.73 | 70.73 | 66.47
Mixed feed ‘ No. 13 71.65 1 72.38 | 76.78 | 71.26 | 71.19 | 68.40
| Difference| —0.28 | —0.29 | —1.50 | —4.47 | 0.46 | 1.93
Control | 74.49 | 77.77 | 60.19 — | 86.38 | 64.03
i Beet pulp No. 13 71.90 | 76.58 | 59.42 — | 85.41 61.41
Difference[ —-2.59 | —1.19 | —-0.77 — 1 —0.97 | —-2.62

BHRERY T % DERERL 2. SBIIEOBBESORINCPE - THEL, HLEER 1SS
ZBEBLUIC IR IN D, MERIEHI % DEICEET, BRIIBALLHLEDEEZLI L.
P EoMAGREBRER LD, KEE O BEHKE D I12E & RIIE TR O M LRITIIFEA L EEBY
BIRE T ALS, EFRERNEOMICRBERSEELIIALT > Td, MEEASOBES IS
OEWESN D,

BARIC DL TEET 200, RUGALFOBAE YRS Table 15 & ) BH L T Table 23 /R 72,

Table 23. Effect of the stomach dilation on the amount of dry matter intake (g).

Exp. period I ‘ Exp. period I
Goat No. Daily amount of | Intake per 100 kg. | Daily amount of | Intake per 100 kg.
intake body weight intake i body weight
11 211.32 | 2,003 1 427.94 } 3,488
12 204. 62 J 1,987 J‘ 412.79 ‘ 3,498
13 199. 81 3,223 " 406. 86 ‘ 5,940

B HOEEY D OEAGY A RITERILEIC A~ TEI3ER0% 2, $RBEIHTRAELLW
10%FHHBERALRL T 5,

FUHD BRI BNAEY » O A RNC IR L BN 735k U 7o, EARO BN FE S O M-
I HANTHRESE LS B2 8L UKRICHL TEHESE LLIBRL T aen L HEI NS, C
DT ERMABRARICENT, EREITELUEHRRBLZET2CLh0RTHETEINS.

RIEEIRILE & RILE O SBAE 2 BT 5709, Table 18 & 1 g3k 1112E 0 BHEAH OHE
¥4 Table 24 1C/RL 72,

SHRILED BASFERICN T 2 ANEEERROHZT, B I TEEISTINRIITORICEBE
B, FRBMTHECRERIIEONAROERCIEE D, BESOMINCH > THEELSEMEOET AR
Ufc, HEARISTHTEIRLECEL, BISBNBRICIEEy, $BTHTR, BIHLD
EICHE L, WWABICEE S,

BAEFHOMIERIZILES bFRA EERDID - 1253, MLEEORPREREE ITI3 A X 1 HEEs
BHOND. TRHLEBBIINRIIEICH LB T Y, BTN UOERICGES S, B
Mo TE LI BOOBEASBEE SN 3.

REEMtEEREE R 2 &, BI3BRMRIL R L, 551 1193, 6%, SIS SR o Hkit2 1T - T
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Table 24. Effect of the stomach dilation on nitrogen metabolism.

[ . .11 Average | Nitrogen

E iod | Nitrogen Nitrogen | Nitrogen Digestible/| daily in urine

XP. Perio Goat No. digesti- bal tent; nitrogen £ 100k

bility alance | retention | ... " lamountof| per kg.
i retention | body weight

1 . 89.36%| 36.26%| 61.66% 69. 009“; 5.18% 2218
I 12 90. 25 35.91 62. 64 69.41 | 5.13 220
13 89.75 15. 87 28.20 1 31.42 ’ 2.27 798
11 71.61 30.73 | 45.47 63. 49 4.39 206
n 12 72. 41 30. 32 46. 28 63.91 | 4.33 207
13 | 70.42 7.22 | 1138 | 1616 |  1.03 782

W5, Lin L TIREBEMEHEBOWER R, BREFEOT TRESL & OICHMT 205, HBISHITHEENR

MO L SR HYMESOHEAIECRON 2 WA EHE L 5 L BB 5Lk,

REEMEEEO BN, BSE L OMAOKEREI L2 C LRI 5. T HHLEREE
DEEICHIET 5 1200, BERESLR AT 2858, RAESEICERERL, MiERELTSET
LT EMHRIEIND, - THEAROBHMIE T D, ERMAMBBRBEICTUEL, KOHRERRLL 350
LI EIND

RBEHZEROBEOT T, 59L& ICRBICHET S L3, MROHEBICELTLHL LT
H2. LHL/ES BRFEDBRABEA - NEEHOREONIRIL, £OBMICESRE L NMITTC &K
RInr.

Hy RRC BT T i, TZsh] EBRL T 2R BERROKEONTHTRIE, M bk
OFERZEL, BEEHOBALEL, —RLUTENLEZ2, FHBICHH 2BI3BoNRRRIZ <
NICESLLL Ttz B> Thr 2RBAROFKE TCRNBELRHICIE L b LHEEIN L, B
I BEOIIEA M BRI S TIIAREB TS - 7,

IV. B8 OHEEEICE T 5 3Bk

REEoREL KD, TOMBELBES 2R EELTS L, Mol toWES L U7
VBB, BIHEOGERS, 42 BROASS ST B0l T, PREEO MR
B L, BCEEEOTRHLEEOERICEIL b0 LBE NS

RBE IR IEEOETICN > ARSI & FAERE Ci)w@ N5z N4 OB &
%bﬁC%@.W@QMém%ﬁggwmaﬁhﬁgmﬂﬁ%%UQE@&LC,%%mcﬁﬁbm%
FARE R, HEBICERMICE -7 b0, HILEREERORETICLILOLMEEIND

Hafg o FHHRE,SILE & QK HABE L L RRIHICE T 2B LORTIZ L VS &0 LT,
FDEROBSTEIFEHOFHBEHEHR UL D TH A .

D 4 Rk O BEINEOER, KBERRREED B LR T 2720, FEOMBELEAITL, &
NI SRS HEE LY, RO BEIRES T OBYWOIE, Mibs JUBRRBNIC T THEL
Hste.

(1) = B F x KB WEAS0HE 4 H2080 X0 6 A27TA oA L 72 IU2EI6BE T H 5.

EEHIT BRI T B OIBE 2 K TINEA ERINICIES 1oy, 4BHCO» BIROBBEEATT - 72,

SR BB RYOIESEE, & CERNTEROSER FOREICIDES LD LEL T,
H#%2~3 A, SEEAA1T - 1otk HEMAELTT - o (8821, 23, 31, 345),

B B HEE CIEIC X DR DRICHIREIL T 230BRE L U, B4 2EIERMIAE (E48)
@@%%@%~%o%§ﬁz,ma@ﬁab,f@&igﬁﬁﬁéﬁot(%ﬂ,%,%,%%x

HIR: OB CHARONHMERIE L {MEECEC LEMBL-0T, HAERIDEAR
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D20~50% % H 7 —Fov A, 81 BRSEEEIC L ORDIRAAL, KBEEOHELN - (833, 4,
465) .

B4 H IEREEL 75 RBREET, WIEE AT ALWMILET, WEEBREE U (8832, 36,
37, 43, 458)

B2 ~24 1 L O33R, MEOKREICIVRBEORIHRAANRT 20 2HBT 2007
fsmEgIcHEL L 72,

BERILEREEAROR UL 5 b0 2B EEDRL» - 12D T, EERIHOEMFELBRLETIC
RBR L EML 7.

K48 oBREOSEI, 1 BEEXHEBRE 3B LT, $74H, RO
E%%gﬁ%ﬁifﬁ0L

THEEATT - &I, BEFELUCEEL, REEHRLBLCL2BELL0T, BloHE
IR £ OB OREAET BT M THEBL T~ L 1w, 438, BUE, FISBE L UEI6E D 4
2R 2 D MGERBRFARIONA L, B2 BB L VB 6ES T TRBEICHLEE, BERNWARBRET
Stz 3R, H35E, SS6E B L UEITRIC DL T, HOBESELIUESESICEU CHREBRE
-7z,

FRBRIIT RS U oI 2, 45, 1%L, B AN JUNEY, B8BEGNEEE LT
W TH B,

WEPLIZ AR B s R O BHAR OSBRI H - 720 T, RIUPEE SA—RTD DA 52 51720, Bl
WILE AL, BERE GOHRBOMIARL VAR L EHEON 2 ~3HI 2B L, FHO6RE T
100g, 20H % T 130g, 34H ¥ T 130~150g, 35HLI# 130g T 5. 72 B¥MFLIIMARE ICIER LRk
JIRFi 0. 5ml 2 fna THEZLL 72,

ﬁ@%ﬂ;%5LuMi9ma%é,?7ﬂ ﬁi@ﬁkbu—n—% rERICERIE, BB
MG T IR U 18 - 72 I O R BB EE LT -7,

(2) £ B & R A) HWEIESEE KEHOXHESOMBE AN X DIEE, 8RR
MEHIZTIRR D OMLEDS RS S, TR BBAR ORI NI 03 - 12,

ﬁ1%=$ﬁ@%%uMh%k%<%ﬁbfﬁ@,mlﬂ S TR BNEE < £ TRT L, BREED
B EE ORISR E THEL, B 1ERIC F’ﬂﬁ#”z@fﬂfzﬁ SRS, B2 HESRTREAS
iR, WEORELI L, FEIEERISER SN, & I 2 EARLIE T REC

sk, BIEE G IEFRTH D &Lémb,ﬁiﬂﬁt&% I BEREAYIC (EAE S AL 7B 38 &
7o, HEOINRIZE2H, 51 HalES,sEE <, S35 r@E» o A0 RERELSHREZE SN
72 (Pl 4, Figs. 22,23) . 25 4 185l O X#EEAGRE PL 4, Fig. 25 10/RL e, 882 HosHipeiR & 72
OULTE 1 HARDAIEICH LR - g4 2 U 7,

B2 B IO HEINERR L FEA CRETH - 0. B 4B o BYgor Pl 4, Fig. 26 (TR
Ltm\,%lﬁi%@%ﬁ ICHATE LS RE D oo, TNBFTRIEE | BE & RBICKRESICHED
£ BERII AN L, BRI RIME L e B2 B L, RERAETH - 7.

%3%-%4ﬁ_wdfﬁi IFELUCHRL, & ICHPLEDS0% % HRICEA L 2485465 w13, 4
BISH HICHPLHANC 305 3, B2 ABRICHE L, FAEHES AT - 2 &EW% T 5 < &8
gah, WCI7TAPBECIEAIISEICR S N 2R B2 B U7z, 3 7:20% %23 0 fE44ET, Ak
21HH & ) Ko HBlE 572,

#ESRE O BEESERY, HAERTRMAS PL 1, Fig. 5 i0/RL 2BYgIc BB—E L, FeRIIC
BEHSHRIR L 2l By o - 7. 81 ESI kwéﬁ&%iiﬂﬁj@#ﬁfﬁl,ﬁﬂ
fEE B SN, B2AAR; (PL 4, Fig. 27) TRABELVEICHBIIKEL, BERICSEORA
sy o, EIREBRELRE T, B2 ESKICHATRERBICTEELZILIZRY O N, AR
BITOBARGIC L0 FEIICEHESTRR L e b 0 S HEI Lk,
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4R BTSN BE OFEEOIRN S C EHBES N, BESKLDEI HSE: -0
WIRE, JOMBICEE L PL 2, Fig. 12, PL 3, Figs. 15,16 LFAA SERASTb S itl>, B8
SLIRE T FRANRIE Y B B - 7o, 58 4 BB 0 XSEEMTE PL 5, Fig. 28 10RL 745, H
4D Figs. 25,26, %72 852 BAW 0 Fig. 27 10T b FERAED, L <1088 1 B0 78
BNT 5, HIEEEAH bIEHRTH - 7. KRROUCEO XTI > T8 | BamERR L -
#5942 Table 25 DD Th 3,

! |
Age in Group Goat Measured parts
weeks | Ne S I A =2 A R ' B A e B B s R
" 43 | 1.0 53 | 25 | 25 | 99 30 | 49
45 10.2 6.4 3.3 2.4 8.3 3.0 | 3.8
Birth |
- 44 9.4 5.2 2.4 2.4 8.3 3.3 4.1
46 | 9.6 4.2 2.1 2.0 8.5 3.1 3.9
. 43 | 126 | 93 | 52| 34 105 64| 65
45 10. 7 8.3 3.9 3.4 9.7 4.5 6.0
1
3 44 | 9.9 7.9 4.6 4.5 9.2 7.0 7.4
46 | 10.3 9.0 5.9 3.9 9.9 7.9 8.4
s 43 13.5 | 10.4 55 | 4.5 | 10.9 6.7 | 7.3
45 1.6 | 10.1 5.0 4.3 | 10.4 7.1 7.4
2
5 44 10.5 | 10.3 7.5 4.4 9.4 8.5 | 10.9
46 1.0 | 10.9 6.5 41 | 10.2 9.5 9.9
s 43 14.5 | 14.3 5 4.8 | 1.8 | 7.6 | 10.2
45 | 12,5 11.3 7.1 45 | 1.6 | 7.9 9.1
3 1
5 44 1.7 | 11.6 7.5 49 | 105 | 9.9 120
46 13.5  13.2 | 7.2 55 | 10.8  13.6 | 14.3
- i |
43 © 14.6 14.5 6.6 4.9 | 126 8.2 10.5
4 45 1 12.8 | 12.6 7.2 4.7 1L9 | 81 | 10.5
; 36 | 13.4 | 13.2 | 7.6 51 | IL5 | 82 | ILI
| 37 4.4 | 142 | 80 | 46 ‘ 1222 | 8.1 11.0
| i |
] 5 44 126 125 | 8.1 ‘ 50 | 112 105 123
g 46 . 141 | 140 | 7.9 56 | 113 | 13.5 ‘ 15.2
| i | | |
! 19 34 142 | 141 | 9.9 4.8 | 110 | 13.5 @ 14.5
29 3 | 136 | 135 7.2 | 58 104 | 123 | 13.2

Remarks. 1) : the control group.
2) : the group, in which the goats were administered a certain amount of
milk through a catheter.
3) : the fasting group.
4) : the underfeeding group.

B) K& ICHRRUGER SR SMHEULTEOKRE, ARAZHE L 745113 Table 26 0 73 2,

C) MBI 2SR HNERRER SESOEAR, FEZERS JURSHER-HIEL T Table
27 \Z/RL 7z

BEIASDENG DI HBZIE O HTAE R IE Table 28 @@ Th 5.
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Table 26. Growth in body weight, body length, withers height and chest girth.

Age in weeks |

Body weight ‘ Body length

Withers height

|
|

Chest girth

Group “ Goat
|

Birth 4. 2kg 36. 5cm 37. 5cm 34. Ocm

2 4.9 40.0 39.2 36.5

31 4 5.8 42.2 40.5 38.5

6 6.6 44.0 42.0 41.5

8 7.3 46.0 43.0 42.5

1 9 7.6 46. 5 43.5 44.5

Birth 3.6 35.0 ; 36.0 32.0

2 4.4 39.0 i 38.5 35.5

34 4 5.2 40.9 41.0 39.0

6 5.8 44.0 43.0 42.0

8 6.5 45.5 44.5 45.0

9 6.8 46.3 45.0 46.0

‘ Birth 3.3 32.0 35.4 31.5

| 2 4.1 34.5 37.8 35.8

35 4 4.9 39.5 38.8 36.5

6 5.9 42.3 40.7 40.0

8 6.8 43.0 44.0 42.0

9 9 7.1 43.5 44.5 44.2

Birth 3.1 34.0 35.5 32.0

2 3.6 36.8 37.0 34.0

38 4 4.3 40.0 40.0 36.0

6 5.2 42.5 41.0 40.5

8 5.9 45.5 45.0 43.0

9 6.4 46.0 45.5 45.5

Birth 4.1 38.0 36.0 37.0

33 2 5.6 42.5 40.5 40.0

3 6.0 44.5 42.5 43.5
discontinued

Birth 2.3 32.5 30.0 30.0

3 44 2 3.6 37.0 34.6 34.5

4 5.0 39.5 38.0 38.5
discontinued

Birth 3.1 36.0 34.0 32.5

46 2 4.7 41.0 38.5 36.0

4 6.2 44.0 42.5 40.5
discontinued

Birth 3.0 34.5 34.0 32.0

2 5.3 39.0 39.0 39.0

39 4 7.4 44.0 43.0 43.0

6 8.9 48.0 45.8 46.5

8 10.2 51.5 47.5 49.0

9 10.5 53.0 49.0 51.5

Birth 2.9 33.0 35.0 34.0

2 5.1 38.5 39.5 39.5

36 4 6.8 42.5 43.8 43.0

6 8.8 45.0 46.5 46.0

8 10.0 50.0 48.5 50.0

9 10. 4 51.5 50.5 51.5

Birth 3.6 35.0 36.5 31.5

2 5.4 40.5 40.5 37.0

4 37 4 7.4 45.0 43.5 42.0

6 8.8 50.0 46.2 47.0

8 10.1 52.0 49.0 50.5

9 10.6 52.5 49.5 52.0

Birth 4.1 35.5 [ 35.0 32.5

2 5.3 41.0 } 39.5 39.0

43 4 7.1 470 45.0 45.0

6 8.5 49.0 47.0 47.5

8 9.8 52.5 | 48.5 49.5

9 10.3 53.0 ! 49.0 51.0

Birth 2.8 32.5 32.5 31.0

2 4.3 37.5 37.5 36.5

45 4 5.9 41.5 40.5 42.0

6 7.5 46.5 43.7 45.5

8 9.2 50.5 46.5 48.5

9 9.6 51.2 47.5 49.0
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Table 27. Amount of feed intake, feces and nitrogen excretion in urine (g).

Age in Group Goat Fe,e(i[ intake J Air dried Nitrogen
weeks : No. No. Pow@ered | Wheat bran | Hay? ‘ feces in urine
AAAAA milk | |
3 44 910 | - - 26.7 16. 836
46 910 | — | 34.3 13.753
9 |
4 43 910 — — 27.3 15. 456
45 910 - | — 38.5 16. 298
3 442 | 750 — — ] 27.8 13.678
469 600 29.3 7.124
4 |
4 43 1,050 — 38.9 21.959
45 i 1,050 _— — 50.9 22. 555
1 34 ‘ 910 963 — 231.0 | 41.755
2 35 | 910 1,048 260.5 | 43.329
|
6 36 | 910 892 - 298.8 | 25.697
4 37 910 641 - 171.8 24. 682
43 | 910 650 — 141.9 | 23.887
45 | 910 775 — 179.5 | 25.514
| _ 1
| 34 — 1,530 1,511 755.0 43. 786
‘ 2 ‘ 35 — 1,497 1,824 864.0 45. 409
8 | ‘
L 36 | — 1,317 1,356 662.5 25. 926
| | 37 — 1,220 1,742 | 766. 0 26. 143
Remarks. 1): white clover, 2): for 5 days, 3): for 4 days
Table 28. Composition of feeds and feces (%).
| Mois- Dry |Organic| Crude | Crude | N-free i Crude | Crude éNitro en
| ture | matter | matter | protein fat extract = fiber ash i g
Powdered milk | 4.12 | 95.88 | 87.77| 33.06 0.98| 53.73  —| 811/ 529
Wheat bran 11.66 , 88.34 | 81.69 | 14.69 4.46 | 54.57 | 7.97 6.651 2.35
Hay 14.13 | 85.87 | 76.53 | 15.44 4.52 | 39.12 i 17.45 9.3¢ | 247
Period. 1. Feces | i 1 ! '
No.43 | 12.14 | 87.86 | 64.21 | 37.38 7.62 | 19.21 | 23.65 5.98
No.44 14.26 | 85.74 | 72.87 | 46.56 8.54 | 17.77 — | 12.87 7.45
No.45 = 12.51 87.49 | 62.62  40.13 6.01 | 16.48 — | 24.87 1 6.42
No.46 7.75 | 92.25| 59.58 = 37.13 6.70 | 15.75 | — | 32.67 5.94
Period. 2. Feces i 1
No. 43 6.27 | 93.73 | 44.09 | 24.19 6.55 13.35 | — . 49.64 & 3.87
No. 44 6.0l | 93.99 | 56.07 | 27.06 6.44 | 22.57 ! — | 37.92 4.33
No. 45 6.87 | 93.13 | 49.82 | 25.75 5.07 = 19.00 | — | 43.31 4.12
No. 46 6.44 | 93.56 | 44.19 i 20.50 4.83 ‘ 18. 86 i — ‘ 49. 37 3.28
Period. 3. Feces
No. 34 8.99 | 91.01 81.39| 16.25 5.62 | 45.73 | 13.79 9.62 2.60
No.35 | 12.56 | 87.44 | 76.46 | 14.69 5.39 | 42.93 | 13.45| 10.98 2.35
No.36 | 12.50 | 87.50  74.86 | 15.44 | 543 | 40.67 | 13.32  12.64, 2.47
No.37 | 12.66 | 87.34  74.36 | 16.69 5.76 | 39.25 | 12.66  12.98 2.67
No. 43 6.12 | 93.88 78.66 | 18.94 6.71 | 37.88 | 15.13 | 15.22 3.03
No. 45 6.34 | 93.66 80.72 | 17.25 5.97  42.79 | 14.71 @ 12.94 2.76
Period. 4. Feces \ E
No.34  9.26| 90.74 | 81.56| 17.44| 6.61 | 37.88 | 19.63 ' 9.18 2.79
No. 35 | 9.35| 90.65| 78.60 | 17.13 | 6.63 | 35.37 | 19.47 | 12.05 2.74
No.36 . 8.48 | 91.52 | 79.78 | 17.31 | 6.65| 36.11 | 19.71 | 11.74 2.77
No.37 | 8.76 | 91.24| 78.53 | 18.25 | 6.97 | 32.53 | 20.78 @ 12.71 2.92
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Table 29. Digestibility of feeds in various weeks (%).
Age in Feed Group | Goat Dry |Organic| Crude | Crude | N-free | Crude
weeks eeds No. No. | matter | matter | protein | fat |extract | fiber
3 44 97.38 | 97.53 | 95.87 | 74.44 | 99.03 —
P 46 96.37 | 97.44 | 95.77 | 74.22 | 98.90
9 owdered
milk s | 43 96.93 | 97.81 | 96.61 | 76.68 | 98.93
| 45 96.14 | 96.98 | 94.86 | 74.10| 98.70 —
3 44 96.37 | 97.63 | 96.97 | 75.65 | 98.44 —
46 95.24 | 97.54 ! 96.97 | 75.85| 98.28
4 Powdered
milk . 43 | 96.38 | 98.14 | 97.29| 75.22| 99.08
45 95.29 | 97.25| 96.22 | 74.93 | 98.29 —
| 1 34 79.12 | 78.60 | 82.29 | 74.95| 81.10 | 58.50
2 35 78.92 | 78.91 | 82.33 | 74.71 | 81.55| 58.08
6 Wheat bran 36 78.73 | 79.19 | 81.49| 74.36 | 82.18 | 57.12
4 37 79.26 | 79.35| 81.31 | 73.14 | 82.53 | 57.43
; 43 81.87 | 82.02 | 81.46 | 74.58 | 86.21 | 58.52
| 45 80.90 | 80.75| 84.59 | 75.56 | 83.57 | 57.26
1 34 68.95 ' 69.88 | 60.62 51.95| 78.31 | 62.98
2 35 67.79 | 69.83 | 61.25 51.01 | 78.29 | 62.81
8 Hay 5
4 | 36 69.18  70.64 | 62.33 | 52.68 | 79.04 | 63.84
.37 68.22 . 70.32| 60.48 | 50.78 | 80.50 | 61.25
Table 30. Results of nitrogen balance experiment (g).
J— ‘ ‘ :
Age in | Group | Goat Intake | Excretion Nitrogen
weeks No. ! No. il:()iw:l?ﬁ; Vz?::t ; Total Feces | Urine | Total balance
E 3 44 48.139 | | 48.139 | 1.989 | 16.836 | 18.825 29. 314
46 48.139 | — 148.139 | 2.037 | 13.753 | 15.790 32.349
2 | i
4 43 48.139 ! 48.139 | 1.633 | 15.456 | 17.089 31.050
i 45 48.139 ! — 48.139 | 2.472 | 16.298 | 18.770 29. 369
3 441 1 39,675 | — 139.675 | 1.204 | 13.678 | 14.882 24.793
46? | 31.740 31.740 | 0.961 | 7.124 | 8.085 23. 655
4
4 43 55. 545 — | 55.545 | 1.505 | 21.959 | 23. 464 32.081
45 55. 545 — | 55.545 | 2.097 | 22.555 | 24.652 30. 893
1 34 48.139 | 21.631 | 69.770 | 6.006 | 41.755 | 47. 761 22. 009
2 35 48.139 | 24.628 | 72.767 | 6.122 | 43.329 | 49. 451 23.316
6 36 48.139 | 20.962 | 69.101 | 5.651 | 25.697 | 31.348 37.753
4 37 48.139 | 15.064 | 63.203 | 4.587 | 24.682 | 29. 269 33.934
43 48.139 | 15.275 | 63.414 = 4.300 | 23.887 | 28.187 35.227
45 48.139 | 18.213 | 66.352 | 4.954 | 25.514 | 30. 468 35. 884
1 34 37.322 | 35.955 | 73.277 = 21.065 | 43.786 | 64.851 8. 346
2 35 145.053 ! 35.180 | 80.233 | 23.674 | 45.409 | 69. 083 11. 150
8 i !
4 36 | 33.493 30.950 | 64.443 | 18.351 25.926 | 44.277 20. 166
37 . 43.027 28.670 | 71.697 | 22.367 26.143 | 48.510 ! 23.187

Remarks. 1): for 5 days, 2): for 4 days
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Tables 27,28 X V22, 4 BESONI, FEORTO/NEY B LU B BEFOHLEM LKL FELT
Table 29 IC/RL 7z, 754 28 6 B O/NERMILRIZ 2843, 45513 882, 4 BFOMILTEMLR,
OWFTIEE2, 4 EAFOEMEIITEOLEMNLEEH L, EBEFOLHEMIRIIE6 BFO/NEE
MLRA L TEE L .

AEABHIR AT 51 2 R INFEOEFEHEBR DR RE, ZBEANCEETL T Table 30 /R L 1.
(3) 8 HEHEBIVEEORELT > THNEEOIRIREEFH~, ARPOUHICET 5
HERELBBEORE, MEEEM AT HELATBROMR L OBEITNEIROWL TH 5.

A) REEDIIERE S LU %2 DEEE NBE O XHBEFER % Figs. 25~28 127k L 721, H#IR
MRREEHIIC L OFE L OHEESED SN, B 1EHIER 2~ 3 HEOTAHA, 452 #F Tl34E%I08
RHCE 2 P EOMDEITH O, AN bFE L L R RERIBICE > 0 o) B B BB IRR £ ikl
L.

BEBEOENIE I B TREIESEL Oy, E2HTHEEIBICHOMARNIDLL, i
1H2MEDOBILTHY, - THEIBEARALEOREBIZH 570010, FELEBHBNLELBEZ I
L 3BRBMBIOOT, MEMIZE I BT sb0 1 HEEEN 5.

IEHE IR T I3 A B 1 AR I RS RO B 21T > TH D, R AL OB TR RE DY)
BN CTESLEHA S LT 5. E1H, S2BTRAOERRKRNS L, FHB3BRKRESBLOIY, &
HOMEBERICERELRL, IR BEICHEANEIT O LMD,

HEHE S ORIGESFESIIRT 5 2 213, BICERICANROW TR 2FHERL, TOMBEEEILS
—EOMIEEEL LY, THANMOE I BRETICL - T, KEMRORHEEH-bDEELLNS.

5 3 B TEPLE D20~50% Z IFFLOKEIZE | BRIZHMENIIHRE L b0 T, BeICH~AZES
BEOBEERIAS L, & IK0% R E0EA6ESIIHHEENC b5 3, HRISH BICRBOBEhE &7 T
L, REEMESEESNTRE 7560 LBHEIN S, Marswars 510 243 BH T, K
BPEEX L EHRE T B, BIBRLREALITLORHPORMRE A2 &3, B BRAESEERL.
FicEHRAEM T o, KBEAFELILEEA LD,

1 HRARI AR L 7R, B33BI A% 2 ESE LD TRARL, 4ABIZLOBRKAERIEL
7. H44B ISl AMAMTRARK L, T 708468 TEMABICERBILL 7. HRERIIE I RO
Hhih—Kicts 0, B (pH 4.5 SMEOBRRAFEL Tior, 1 HBEEHILLENEY O b
BRICEHL T, 81 HElESE K OCBEREELSIZHEOIEL KL, KEOKMESEE TH - 12,
D XSICE ] BRSORPIT EEIGEN S ICEREEEABIE U 7208, —/F TREFESED S,

WABIMMOBIZ ST EII /NS o728, BEOREEE & HICHEBICHKEL, THAELE 3 BORE
DRricBbN 3 T &2 HRRES K UBIEEEENRBE L DHE L 2. ABROBEOHKENEBNICI &
12, B4ESEKT THAOBEETT - AR LN I N 2. T ABNE AT O 5 B EES BRI
~N, BEOETE L S ICRBICEREOFRENSBIET 2HANCH - 7o 2 &1, FBOMERTIE BARIZBRIRL,
T EEREO BHERAEETO Loy, AEHOYE X ORI HARESE LP>bD L
HE X0 %, BLaxTer %19, WARNER %156 150 piEEEEIOB5IC L D BAHEOW AL IHHLTED,
TAMATE 149 [ EERLOFEHTIC X © HEBIZ 2t %2 b 12 5§ Laf~, RO E LSRR L OREERL T
W5, KRBICBOL TRBSEOXBBESERE, S &, HEAHNORAEIZ L 2BEOFFIC KT THE
MR I, HEROTEAEMEK TILAEL /-

XGEEIC & 2 B OMIEABIEMICEBES 5725, Table 25 IZ/RL 2 88 1 BRHMORAEREELY,
1 BREHOIIRE A ER (1) K 2H0ER (20 OFIAH X UHARA 100 & L o £ ESROIK
REREEH L, —ELTERT NI Table 31 o@D TH 5.

T8 1 B S L OBEE O MEOIRIRA, HES (5 T 2 ER (6] 510 (73 @
#4H 5EH LT Table 32 [Z/R L 72,
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Table 31. Dilation rate of the spindle of rumen? (%).
Group | Goat Age in weeks
No.~ | No. Birth | 1 2 3 4
I
L‘ 43 48.18 73. 81 77.04 98. 62 99. 31
100 175 196 270 274
4 45 62.75 77.57 87.07 90. 40 98. 44
100 130 158 177 197
36 — — — — 98. 51
37 — — — — 98. 61
44 55. 32 79. 80 98. 10 99. 15 99. 21
100 152 198 223 240
3
L 46 43.75 87.38 99. 09 97.78 99. 29
; 100 214 260 314 333
35 — — — — 99. 26
1 34 - — — — 99. 30
2]
Remark. 1): L2 x 100
I
Table 32. Dilation rate of the transversal axis of rumen (%).
| Age in weeks
Group | Goat ' Birth 1 I 2 3 4
(610 | 7P| [6] | 7] | (6] | 73 | [6] | [7] | [63 | 7]
43 30. 30‘ 49.50, 57.17| 61.90, 61.47| 66.97| 64.41| 86.44] 65.08 83.33
4 45 36.14| 45.78/ 46.39 61.86| 68.27| 71.15 68.10, 78.45 68. 07, 88.24
36 — — — — — — — —! 71.30, 96.52
37 — — — — — — — —| 66. 39‘ 90. 16
3 I 44 39. 761 49.40 76. 09 80. 4—3’ 90. 43| 115. 96} 92.29] 114.29, 93.75| 109. 82
‘ 46 36. 47" 45.88/ 79.80 84. 89‘ 93. 14, 97. 06[ 125.93] 132.41! 119.47| 134.51
2 35 — — — — — — — —| 118.27| 126.92
1 34 — — — — — — — — 122.73| 131.82
6] C7]
Remarks. 1): £ %100, 2): E7d x 100
' 153 ' 53
L L~ ST o g - i \ 63 + 1+ 073
551 BEEESL L CBEEBEOES ORRICH S B OIE £ BT 270w, HERE——
=100 & L THBAROIIRERCEFE T 1 ig Table 33 DY TH 5.
Table 33. Dilation rate figures of the transversal axis of rumen?.
Group Goat ‘ Age in weeks
No. ‘ Birth | 1 2 l 3 4
. 8 100 163 177 | 225 i 237
P45 100 154 213 ‘ 250 | 274
3 44 1 100 195 262 ) 296 308
46 | 100 233 277 ; 399 410
Remark. 1): Eﬁ]—_t 7]
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kaw1w33zomL,%§ﬁcmu FEEHOMA W & 5 BEBEIMOR IC 2 T 8L R
%L, HEEmE Table 31 )RL 22 1<, SEI3BBEIBUCHATE L R, &Iz 50% 5Py
5@%%%1%1@ S CHEED87% % b, FH20%BE50H5TI380% &7~ Tix %, HIzgE?2
FHRFIZ98~99% & 1 D HBHICE L 7008, BEAB T 3 ESMEIC90~99% L7 b, WS TR T
B, lﬁ%ﬁ@@hiﬁ Ao b

%ﬁ%ﬁ@ﬂﬁ%ﬁu%ﬁ%m%2ﬁ%ﬁﬁfﬁ®2%,%4ﬁ%%fz7%&mctm,%ﬁ%f
BEABEQFIC2HBEOREINCE -7, FEMUBEL BLHESHIC 2, B4ASHC 245K, &
CICEEA68 CIIEE 4 EBIFIC 3.3 L o o, WR BA3BOILESKED - 122 L1, ERIZHROHE
CEES/NSN L, EMOBEPRELIHEHEINS. 51 BROKEOILIE S Table 32 125
WTRZE, BEIFHREBICREL, TROLLE2HESRKICERERIEHON I HDE 212 #ﬁ?éﬁ,
BARTIEO~THICRE I, FB I ADRGLIE T, 583 AHS B L AR IS 1 285D [
Sfehs, BARHIEARBRICE > TOHEMD THOR I ICIEE - /0. EHE CRIE4HOE4 Lu%
LEIBON 1 ADR S HRREBIRE—EL, M bEfED 8 ~9KoE xiciiklL, EIBTELL
RYEEREESRb Oz, BIE, B2 TARI AR TOXRBERBEOM BRI M L83 5
OEBRBICELL THD, FALEIBASKOARKER»S &, BRAMALEHEEDL 2~1.3f% 2 2

D, BE46E LEEE U HRERARL 7.

HEPRIRIEECE R A &, SEAHHIEE | HBREL 5~1. 6%, 28 2O 2 0%, 48 3 M2 3~2. 5%,
PR 4 BSEE2. 4~2. TREIC TS » 1278, ES3EECIIEE 1 A2 0~2. 3%, 4528 5H2.6~2.8f%, A3 H
SEELIRETIE 3~ 45 s 0, BLCIHRLE I HRS~ORIIC L 2 BEICNEITHENSB D ON S,

DL O BIEAS SR XRB B R S b —B L7,

B) NHB#INESFE I AT THE Kaﬁ@%mmxwéﬁﬁam%@%ﬁ&%%fo,w
Table 26 & 1) GER THE O AR I AR BIMER A FH L Table 34 1278 L, 3 7o B4 #5013
Text-fig. 3 D@ TH 5.

Table 34. Increase in body weight, body length, withers height and chest girth at the
final week of experimental period to those at birth.

_ ‘ :
Group No. Goat No. Body weight | Body length | Withers height: Chest girth
f

| 31 3. 4k8 10. 0°™ 6. 0™ 10. 5¢™

34 3.2 11.3 9.0 14.0

) 35 | 3.8 1.5 9.1 12.7

38 3.3 2.0 10.0 13.5

33 1. 6.5 6.5 6.5

3 44 2.7 7.0 8.0 8.5

46 3.1 8.0 8.5 8.0

3 32 { 7.5 18.5 | 15.0 19.5

36 ! 7.5 18.5 15.5 16.5

4 37 7.0 17.5 13.0 20. 5

43 6.2 17.5 14.0 18.5

45 6.9 18.7 15.0 18.0

BERIPEQFEEIRBLUD, A EFIRIC K 2 HARENG O ARIEINE OB 511 5

MERIC DL TIEE LA, B2EHTER, BIBLTFICE~sE LI E - @“7’&7}3’6%1#‘& B2EE
ORBHK TREO IR, 25 4 BPEIHRRICT LER31 848 %, H534546%, £E35553% & &L UHE38E
7% CThHh, BEIHOKNLRIGEE L, BIRIHERI~4BELD, TAE2HINBELETE
AR H—ORBEHAT- 20T, MABIUMARRNEOHMICE T 2 E&RENH 5 2 L3
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Body weight (kg)

S &

o———— Group
&—----e Group
X------X Group
o——— o Group

- W N -

No.32
No.36

No.37
No.45

No.43

Age in weeks

Text-fig. 3. Growth curves of group 1~4

MREZONDZETH DY, HBREHMZE L TR 4B~ THE L&Y Oz, IO

B 4R S BARICHER L /o0, TS | HAREHIC X 280 HERISh 3. 3 70b L4687
Bt 320 HIcB3E L RO K BIE NAERIT 2. 25kg, FEHHATE 6.4kg TH - 72D T, KEDFIVah:
HARRCLOEnon Tl RFEOEEXHEEOFKRIEROBY B TRE <, SEHAMEE
4B D SERES O LUEL TS, LT 4ESRO WKL 2.35kg L30T, HE32B0KLE,

F BRI L TR ZBROBARICEE 20 LHEE SN 2. 15658 3 BRI GBRAIC BT, MEPRIER

Bt BR» 5 BRA L 7225,

b UEBRERkBE L 1288, RERARBICLZLTHAS.

Table 35. Growth rate figures of body weight, body length, withers height and

chest girth at the final week of experimental period.

Group No. Goat No. Body weight | Body length | Withers height \’ Chest girth
1 31 181 127 116 i 131
34 189 132 125 | 144
0 35 215 | 136 126 140
38 206 ! 135 128 ‘ 142
32 350 154 144 158
36 359 156 144 i 151
4 37 294 150 136 165
43 251 149 140 157
45 343 158 146 158
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EREALFCHEREROFEEIC 2O T, R TR O X D HAER TN S 2 BIEECE R T Table
35uCARL T,

WEOBMER? &, B4R T FRA L OINED HEERF D 3~3.655 2 72 51225, SWIE, HW2WT
RANG 2HEAMCIETDE LSS -/, $ERIZES TR, B28H5HE TL2~13%, &%, WHE
T3~ HUFORINTBE 75028, F4RETIREKE, WL 5~1.6f%, KETl4~1.5/ L2 h, A
NOMEFLFEFLRL TR D

E1EL BIHOWREMOREGS, BIBCHATE L LR, HRFRICL-T BN TH
- fe.

53 RIS, BEEO L, HEIBBIHE3HEY, BUE, F6E THEIBRS TREAAL
7o, WESIUHRROMINEL T hoiEs %@%4ﬁ 59 2 inse % Table 26 1 D EH L
 Table 36 |Z/R L 72,

Table 36. Growth rate of the goats in group 3 to group 4 (%).

| : i
Goat No. | Body weight | Body length | Withers height | Chest girth | Age
i i I |
33 70.90 ‘ 7471 | 96.73 |  80.85 | at3weeks
44 7418 | 70.71 93.46 | 80.19  at4 weeks
46 | 8516 ‘ 80. 81 99.30 | 75.47 | at4 weeks

EIRIEABIIH L THRE, ARSIUHHOBMINIZE L H->T» 3, 71H520% HFHXILO
B335, |HMBH 1y RS T OEHHMICARE, KBRS $1C25~30%, HgBH20% OREE F AR L 72,
F7:50% RPL D ER46E TILIAEIS%, HE19%, MEH24% %5 -T2, FEIREEIHEEROIIT Y
HEBRIZA > i bH5 9, RBEVCICARR OIS E 4 Blick~F - o2 &3, FitoBRESK
ko THIHEEEIOND

PEOSERIDBIRNIER 3 ~4 0%, B22MRIBKLD, HIBI 2 ALEELT-2ILh
oY, BABORBICHANTELLED, TOHEBRBIIHH TRIETH 2 Z LHHBRAEI N, FE
REOBEHIIHESK I ~3 HHOZEEAS JUHARREZOHFE L CHLEEIC XY, FIEsE
PURIBIC 75 D, T OHFBIIBICHIcIhT o F, REcRkE ERL, 20BORBE L EPEL M
T LHEESZN S

%Sﬁ@%ﬁwﬁlﬁmﬁe X0, BRICHEL Ao bicEEL B2 5L & b0, HEN

WiRd 5709, WEMBICREELEZ 268E, RESARIKE->kbo L HEisn 3.

C) Mt RiZ T8 RBEERRELMEEOBREBET L0, RESIICET 2 M {LERRD
MEEREY, #ABROTEM b4 Table 29 / SFH L, S48 E M i Table 37 OFYH TH
5.

H2ESE LUEIRSORBICESE LB OMILRL, Mhd @R CHRBENOERIE{ B S
N, DAMERIREE ST, &Y, FEWI~97%, HMEHEIS~%%, TIEEMEFRYIO9% D
BERAERL 78, MBS TRT4~T6% T, ORI HAERTEH - 72,

BB L OBHOMIMCRICERD L T HE, BELED Tt cn, REEEOIKE
REBIZ L 23S b O Ll s,

HWo RS ONFEMNERER D &, 43513 AEMRMERY, oB490E CIOHBEREDERICED
AR L7z. 881, 2BHIE 4 BACILs, &Y, BEME X CTBBEERYOMICRSEI ITEL 12
ZHEMDH 57, BELLERLBOEEL, oML, RBEE L1058% IS T,

BWBHESD Y v~ N—HEMLR T, NEBOBALEL MO bERBEOHHL L TT, %8
EHIC—HL AR .
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Table 37. Relation between the stomach dilation and digestibility of feeds (% ).

‘ Feed Group Dry Organic Crude Crude N-free Crude
r ce No. matter matter protein fat extract fiber
\ Powdered 4 96. 54 97.40 95. 74 75.39 98. 82
2 ik 3 96. 88 97.49 95. 82 74.33 98. 97 —
P m Difference 0. 34 0.09 0.08 —1.06 0.15 —
Powdered 4 95. 84 97.70 96. 76 75.08 98. 69
4 milk 3 95. 81 97.59 96. 97 75.75 98. 36 —
[ Difference; —0.03 —-0.11 0.21 0. 67 i —0.33
Wheat 4 80. 19 80. 33 82.21 74. 41 83.62 57. 58
6 b 1,2 79.02 78.76 82.31 74.83 81.33 58. 29
"% | Difference, —1.17 | —1.57 0.10 0.42 | —2.29 0.71
| 4 68. 70 70. 48 61.41 51.73 79.77 62. 55
8 | Hay 1,2 68. 37 69. 86 60. 94 51.48 78.30 62.90
‘ Diﬂ'erence‘ —0.33 —0.62 —0.47 —0.25 —-1.47 | 0.35

Lo RIc XD, ABPOWIIC s 2 HEOIIRR, MEOMEECMSORESILH LD L
WrE L 7.

[ZB5E O LHERER B Y & BBk H D, F ABRMOMEY OFKE I I HEREEY, &
U B AEERE' 19, HEDRO BEHE S 0% S DB I N A C EoEME O T S, IR, 82
BRIBEHOMPOMN L, F—FHEZKHOT THEL, FREHOMEHABRLEHSE LUE SRS
IKfT-72DT, RINTFEREEO BIHIROBECHS T, ERAROERICHIGT 2 KHE O bEs
DS 12, MICEES b O SHETL 72

FHECEBEIGR L 2 FORBARE ORI, BELHIOETICL2D TR &A¥BAL 72

B0 BRIRSIER I RIT T BRI T 5 72, Tables 26,27 X H #ESOBAL YR+ BE
L T Table 38 iz /R L 7.

Table 38. Effect of the stomach dilation on the amount of dry matter intake (g).

c N G i 6 weeks 8 weeks

roup No-. oat No. fDaily'amount of | Intake per 100kg | Daily amount of | Intake per 100kg
\ intake body weight intake body weight

1 34| 246 4,134 378 ’ 5,684

2 B 257 4,179 ] 413 ‘ 5,942

3% | 237 [ 2,590 | 332 { 3,250

. 37 205 2, 240 i 368 \ 3,556

43 207 2,339 — ‘ —

45 ‘ 222 2,792 i — ‘ —

£ 4 RO B A R 2 6 A DEAER CI3AE 100kg 240 2.2~2.8kg T, F 1-2834E 1T 4. lkg, #8535
FTIE 4.2kg THY, WARFRDOBAR TH - HE3TED LYERICHM LT 5, 28BS
CHBWT, SH4EUS 3.3~3.6kg A L7h3, 8834813 5.7kg, #8358 T3 5.9kg Th b, 1 B,
SH2BR 4 BT L T TR DB A AT - 12,

B EBIGROINTEARBS OISR AT, BMAAEY O OBABRNSE ) -1 L3, BESO
WAL DELUCEESDZNCE BLU BROBAIC K 2 MRELHNT SN, ATEOMBREEL —%KL
tz.
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D) Z=FEAFRTZTHE RO SEIESSERBC I THELBEKT 200, Table30 XD
SESRIC BT 2 SHEERR, BFHEREAAM L T Table 39 [Z/RL 72,

Table 39. Effect of the stomach dilation on nitrogen metabolism.

Age in | Group | Goat Nitrogen | Nitrogen lNitrogen Nitrogen : Nitrogen i !?aily
weeks No. { No. intake in urine | excretion | retention | retention nitrogen
i retentlol
3 44 | 48.1398 | 16.8368 | 18.8255 29.314% | 60.897  4.188%
46 | 48.139 = 13.753 | 15.790 | 32.349 67.20 | 4.621
2 | * |
4 43 | 48.139 15. 456 % 17.089 = 31.050 64.50 | 4.436
45 48.139 16.298 | 18.770 = 29.369 61.01 4.196
3 44 | 39.675 13.687 | 14.882 | 24.793  62.49 4.959
46 | 31.740 7.124 | 8.085  23.655 . 74.53 5.914
4 | |
4 43 55.545 | 21.959 | 23.464 | 32.081 . 57.76 4.583
45 55.545 | 22.555 | 24.652 | 30.893 55. 62 4.413
1 | 34 | 69.770 . 41.755 = 47.761 | 22.009 31.55 3. 144
2 35 79.767 | 43.320 | 49.451 | 23.316 37.15 3. 331
6 36 69.101 | 25.697 | 31.348 | 37.753 54.63 5. 393
4 37 63.203 | 24.682 | 29.269 | 33.934 53.69 4.848
43 63.414 : 23.887 | 28.187 | 35.227 55.55 5.032
45 66.352 | 25.514 | 30.468 = 35.884 54. 08 5.126
Pl 34 | 73.277 | 43.786 | 64.851 , 8.346 E 11.39 1. 194
i i i !
| i
g | 2 35 80.233 | 45.409 | 69.083 = 11150 : 13.90 1. 593
i 4 36 64.443 | 25.926 | 44.277 | 20.166 | 31.29 2.881
37 71.697 | 26.143 ° 48.510  23.187 | 32.34 3.312

BEEBEORNERRINIBEOE 2 BSS LU 4 ESHB CHERNITFHAN O ERTH - 12

, B4 RRWICER T AEAARL DR L, $IRETEMICHIEORB LT - T 5, & IT50
o BIC LI L - 46 R s BRER OFRE A A R L 72 © B 1, BB 1 BRICHE L it o 8K, &
FERHICEEINAEROIBEICEC LD LHEEN D .mzﬁﬁﬂ%* L AR HOEARME UKD
OEEEF ONLDT, BEMOBHEMBRE IR HAEL Z EBHEEIN S, BOBEFICBLTE
lﬂ,%2%@%ﬁﬁﬁﬁﬁﬁ&ﬁokM$§&ﬁb,%4ﬁ&%ﬁﬁ%§ﬁckﬁﬁu,%4ﬁ@%
FERICR L, E1BRN4E, F2RTRNSHOETARL:, S8MFHBR T, B, H2EH
i3, MABONKRBOERICIET D, BOEGIOEIIERENE L LR,

B, SESORBBERSOLTRS &, ARBR TAKERNIAHH L 0T, SECEEEEL

T2~ 3 EEPEARIIL f2 /2%, BHOBHKRUIBB L 2> T 5, LR mﬁﬂ%%@ﬁme,
#2584 31.86g, B 4iE5 35.31g, HH6ASHY g ARG, ERUBEHEAHOMBLR T2
bAdiBR I UEE 2 B #ﬂ5u,%4Lnﬁﬂﬁm,%6@%1%43%@?$%%§umaaw
% TN L 7o B3R, ARREORELEA 5729, HRICHERM ﬂ9£%m3n5%%,m%ﬁ
Vo RESFEERIKEE A IR L 12,

RESFEHRIEIEE 2 S, B4BSTIIESE, BIHOERSIRA SED SN,
BEBSTI, WABNCHASE LB 6765, 2T L TMEOEREHH L. $E8 ST
I3 4 BT ﬂb%lﬁlwﬁ,%zﬁlﬂﬁ@ﬁiﬁﬁﬁ%/J,%thﬁﬁkﬂ% CHRM RN L
CHEMMU #-. BB 1B, 852 BRI RaSHHE, SR L, HEREMREIITEL 2ORBICH 5 LEUE
INf.
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HAERERRIIEOES TIEIE I E, E28NI, BIROWOEIGEE L., B8 BSTIEES
4BHCL, EIEO3H, B2BSHOBTHBICILTD, BEEHBICELTHELI DR LN
BRI NI,

BT REME, BHBRLOICE2ES TR, BIRICHATA LELBOHEL, B4AESTE
AL B - A BUHARL, & QICEHEEB S AMEEEEZRL T &id, BiRom< BRICHTHE
DREREHEEIN .

D LDOHRD» SHBFREICRONIFEBEARE, BICHKEN T Uhicd DIRILE, & icliflics
5 EEEHOKEIC L0 BHICK BT R OIRIEZ S, ThMBRERICERE 2 I T IciEs b
OrWEEONG.

V. £9BIUKBEERICK 28O BN THAICES T 2 2R

WS RBEY TIEIRIBSRIEGED 70, WL SIS BB CEHERE 4 Bl T 50
HERELOGICHEIE, B2BICKTT 28I 2, BRE~OAMORERKIZ, MEHEOHIREIC X OBk
FEIN, TOMBBERERES L EQICET I 32 EPHREINTE D016 ¥ SO K
1T IRY O FHE 125199, WSRO S BT AT EE SN T B, L L/ESERICHH O #18
U 7-5Ed, HEEOEITICES T, FIERILERT 20 503, LR X » EREE~
OBATR I KB E A~ RBUDAR & ORIC L TRPIOBE T 25/ ThN 2 HhBIC SO TREES TR,

FHH I LORBEOYEM L L UM LISRER 24 98 T 5 720, EROXBRESHICREY L L UEE
VOBENWNEIAM NS L L b, MBYOBESHEORGEIC X 5 BRMAIBI L H~, AEHOWMI
T DL THRETL 72,

(& 1 B IARCs» THERE, SO MAEEEA L, REEPNCHET
SN BRHAERHE T 2120, BHIC L W REALO MRS T~ 7

A) EB T B HAER 2B EAFB L 72 IUE 8 T A AL 008, Al b RS0 ME -
BERL7c b0 TH S, BB, HI2E, HI8EL LUHBIISRE 2ESHRLYD, 8138, BUE,
FASE B U6 IIE I AL L DHE L 72,

FUEIHIC B0 THETZATR A BELL 7088, NKEEPRICHE T IN 22T~ 2700, H2BESHL DS
4EBRICE LM | BEEICRERAT - 72

[ETEZEELO B R TEOLOHITEICIE, BHBR/NY ¥ 2% FH L 7o % 7 &0 (6. 5mm x 20mm) AT+
L7k, XMEEEERRBEZT, BEMEIZLD, 172 v4 DOBEO &SI TIN5 5
ERET DL LB, BTV BEHEL, 29%E L0 50%0 3EICH D BRI AT - T, BA
ICB 507 v v OBENMRI A & DEe B L -

BT VSRR EEEZ THOTICE S, 98 X OATREs OBAICEA L CAOBAEREL, HF
DNREZ QBRICEAL, 77 2% E LR HEOFAIICILIA%L, BROWTEBOLS D4
F-THFE LY, BBBHEIHICOE255D0 P22, KIOWEETHRE L

B) BRSO ICER XBEEIC L #59 Y VO ERWE T O R%%A R4 & PL 5, Fig. 29 o
B CH2, IRHLLE I BRERIC3 s, HE2ERIC ] 7, B4ERIC ] » T SR 7oA R L
T5, COMBRRHOEEBIC LD, # P VviZ BN THEIT 2 C &8RSN, $7- Fig 30 -
RUTICE2BRIC L 7, HABRIC4 7 BBEIN, WA OHE L TRE L 2 9 7w bid,
FRA LD RIEBEBER LI EHPHBEIND., BIBEICILE » e W F i, WIEEICE 4 B~
T 5T LD, HEIBEDRKEE, FL4BASHBI2EL JUBISE THEEIN;. B3ER~OWFOM
BT, HEERARFL TH 7 2V OBREAICEEIO 2 A DA S SR L L1

FHEIUTFIC 2 7 VB 2470, BEFMA A X$EE L 0 8% L - #84 —# L T Table 40 <57
L7, 372 CORBRIDBHEIFEIC DT ZHOWTHE LUOW FHIA 4 EE T 2 & Table 41 i@
DTHb.
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Table 40. X ray observation of the capsules!) swallowed down into stomach

from 2 to 4 weeks of age.

évge(::f{? ] Goat No. Rumen : Reticulum | Omasum | Abomasum Remarks
11 3 1| 1 —
12 —_ — 2 ; 3
2 i
18 - - - 1 — Oesophagus 5
19 — — 1 4
11 4 1 - } -
12 — 1 — ‘ 4
18 — — — i 5
19 — — 2 % 3
3 43 1 — - | 4
44 — — — ? 5
45 — 5 j — —
46 _ 1 } 4 _ from omasum
i to abomasum
11 3 1 — 1
12 ! - 4 — | mbomasam
18 — — 5 — ”
19 — — 3 2
4 43 3 2 — —
44 — — 1 4
45 4 1 — —
46 — — | 5 — %
i 1
Total O - S | R 35 ' Sum total 95

|

Remark. 1) : 6.5 mm. in diameter, 20 mm. in length

Table 41. The place of deposition of the swallowed capsules during the suckling period.

Portion of Goat No.

stomach 12 18 | 19 43 @4 45 | 46 | Toul

«, | Rumen 10 1 0 0 ‘ 4 0l 4 o 19
2& | Reticulum 3 1 0 ol 27 o! 6 1| 13
22%  Omasum 1 6 6 o 1 o 9| 8
§§ &  Abomasum 1 7 9o . 4 ‘ 9 | o0 0] 35
” Total 15 15 10 15 10| 10 10 10 95
wS| Rumen 66.67| 6.67| —  — 140,000 —140.00 ~ — 20.00
_5g Reticulum | 20.00 | 6.67 — — 1 20.00 | — | 60.00  10.00  13.68
°2% Omasum 6.67 | 40.00 | 50.00 | 40.00 = — 10.00 = —  90.00 | 29.47
SS&  Abomasum | 6.67 | 46.67 | 50.00 1 60.00 40.00 90.00 | —  — 36.84

HEBCH T 50 7wV OMKFEAAE RS &, SUSIIH 2B, HISFTAREIAGRIV O
FaAEAE1H, B2EICHKTL, @SB ESORINIE-T, B1H, B2 BICWTIED8m

v

ZESHTEE 2B AR 15, H3BIM8 A 25, HIBHR8TARIBPELLT
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B1HE, B2E~WE L.

BIE, B2ERIKCEISE, HIVBELIUBHMTREE T LV, H128, 68 TRBWT
LTH0, KBBARYWE FRMEMAIC X DARD OFESED S,

BEV T eV DRBINT 2WTHAZ R L, 51 520%, H2514%, HIF%BLUE4E
37% 13D, REBERICII3M%ITEE IS,

HEHHDOE 2 ~ 4 WSRO FILETIE, ERLERDOL 3B Hiciks n, SRE®%cE4F
RABITT 20, THREIBICIETZCELIBIERAAHEKEIND C BRI NT:
FRGRICET 2 #BOH 7 VPN I £ EHIC 3 #1544 Table 40 & HEH4 % & Table
2 DB TH 5.

Table 42. Relation between the age and the place where the capsules were
swallowed during the suckling period.

Age in weeks‘f Rumen [ Reticulum | Omasum | Abomasum |  Total
Numbersof | 2 | i 1 4 7 15
swallowing ‘ 3 1 5 i 8 6 21 40
capsules i 1 11 | 4 18 7 40
Rateof 2 ’ 20,00 | 6.67 2. 67 46. 67 100
swallowing | 3 | 12. 50 : 20. 00 15.00 52.50 100
capsules (%) | 4 i 27. 50 i 10. 00 45.00 17.50 100

BIHE, WMLE~OWTRE2ER2T%, B3I HEAE33%, H4ESHBLTHY, BSLLHIT
BN RS I OEEICHMT 2EABED o NS, LHALESESY, HM4T~O T8 2:851573%,
H3EGH68%, 554 BEHRG63% LKL L S, AEE TR ANELEEL TE3E,
BEIEANETOEHASZ N EARL T3,

WESTER®) |3 A58 O BAG R [EIEADEL Claie o 4, 1 E, S2HICH T T 2 Lh~, 2 7- HEGLAND
EHEDD, 0~36HFOMTH T vV ARBME & HICHEF I BE B3I E~, 1P e VOAEF &
HIEETHE, TOREICHEBEEIRTE2IBICAZLBLUTHLS, F2~4B8o0ICE3E, &4
BB T3N3, BE L7 7 2V IEEss 6.5 mm x20mm T D, AREOBBIAET
H27HEBLOND. B> THEICH > TIHIZEE O B A BB DR T DA L8B4, I3
DIEAICS L 505, HEBE~OW TR MM IR 2, $AABPOETIC-TBIE, 52
~OWET % 15 2BIAHBED 5N, REEORKENTRLRINT:

(2) 8 2 & B AEHOETICH > TREICEFEE OBIE S BIIT 2 10560, WAl
BER, PERESICHALTL20LEEINIOT, BAROESDIC L 2W TR A, #5324
T OTURELIEZ THRT € L b, BRBREMAMEHN2 & & bic, BHIC XD ERER O FIELIc K
BTEBIC OO THBR AT - 72,

A) KERITH ) FURYERSGHE (FINES G (8538, 39, 40, 41, 428) AHELL 7025, fih b
ALWHEADO DT, L& 1BBMBE LD ARIZEY v — N — 0 HAET 2 EBIIC I L 7255, FEEIRME,
RFMRIBIZBIFTH - 72, &ﬁbt@%%ﬁkaﬁKﬁbkké§@ﬁftw$iwmﬁﬁ§@m
FAERLT.

8B 5 No. 6 ~No. 9 [3/NEMICHEE/N Y ¥ 4 30% 2 WA L, KEMATHD &b+, FIEZ
DOFRICL, MUBMTIHBL 2B —EOE S ICUM L THE L7, 20 No.1, No.2 i3k <@
<5 No.4~No.8 [ I#ME<, %7 No.93RROBIFTH 3.

MBI 2 1 ¥ A2 L2 Bic, No.l, 54, No.7, 54, No.9, 14 2T
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Table 43. Sizes of capsules and dumplings (mm).

: Capsule and dumpling No.

123 45 e 7 8 | 9
—_ - i - I
Diameter | 5 7 7 7 |7 10 { 10 | 10 20
i |
Length | 5 . 5 7 10 | 15 15 20 | 92 _

F Lo, BSOS XEEREIT-> THET 2 L &0 BEKTEREBERE 1T - 2BE X O T
DYIEAFT - 7. AR THRE L ICHIL 2T, EAREES ZUEN Y v —N—Z2 HHICEARY L,

ABELNT2 L 5 BRI MEZLEE & IR B HBR AT - 7.

2) BMESRRASHSE FESOUETHAEZMEL TH3b0E, BALAIT-726 O BREEAE
L 8Ba, = OTIEA 28T 270w, 265, HBBIK > THEATT- 2. b BEW68R
Hefe | 4 B HIZEESL AT, BIEAES X OBA 2 B — N~ ARG L, 828513 1 HE 120g oRilg
BPAE 1 ORBICIEWL, AEARHOTIASHAREKE LD &b, BESGELEHIZERSL
Hic.

BRI IR 7 S L OIS AR 2, WER Y U A2 INA A EBEEEEHOSNRICBEL,
HEABED ICXBBEL T, WREA AT~ WY U AZRINL 2 BESEOKR SRR,
w57 ESig 50g, SIS 100g Th 5,

B) EEEEWICEBE ) BEHEB WA BT 5 BEYOM TN A BIE L 2 HEO—H%

Table 44. Observation of the capsules swallowed down into stomach at 1 month of
age during the suckling period.

Portion of a?ﬁp ;31;:1_ Goat No. ‘
stomach pling No.. 38 | 39 40 4| 42 . Total
1 — — ‘ — — 2 |3
7 - = = — — 1 0
Rumen 9 1 1 . | — 1 1 ‘ 2
— ! i
Total 1 0 [ 0 1 3 ! 5
1 — — — — — 0
7 = - | - — — 1 o
Reticulum 9 . 1 ‘ 1 o o ! 0
! {
Total | 0 1o 0 ‘ o | 2
T — — — — 0
— 1 — — — 1
Omasum ; : o . o _ . 0
Total = 0 1 i 0 ‘ 0 0 1
T ‘ 5. 5 3 23
7 | s 5 2
Abomasum 9 ‘ . . i . L . . 0
Toal | 10 | 9 | 10 | 10 8 45
Sum total 1 LT S H S VO B 0 55
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Pl 5, Figs. 31,32 ic7/R L 7-.

Fig. 31 (HtiX#5398) 2#¥5# No.9 L ¥ No. 7, 1 #3881 HRigEsmic ik v, o S5mize
THEIBRICEDON S, HEE HRERICHE -7 No.9 i3, HIZE2HRIKETT 5T LEK
&7, F/c Fig. 32 (BLAEE405) 13 No. O g2, oW EMRBTELIHFRCETL T3,

FHHERIFEOXBBER S LUXBEHIC LD, ZBEYO WAL —fEF R i Table 4 i
DTHD

FIEERLER 5 HBICIT » B EHBO XBBEMERD S b, T ORENLXEMGE~ Pl 5, Figs. 33,
34 TR L Tz,

Fig. 33 (Bt3A4839%) oM< E 1 H, HE2BRCHRTHET LT3, LrL/ESEE29# RS
VB LUHFMHELE, £E2E0X5MICHBE T 2REoBEINIL, B3H, F4E~OBTER
o8 o 7. Fig. 34 (BLEASE415) 1388 2 B IURERF OB T, B2 HWIC No.3 5L No.4, 14,

Table 45. Observation of the capsules swallowed down into stomach on the
5th day after weaning?).

P ‘ - :
01:)tf1‘on Goat Capsule afxd damplmg No. ‘ Sum
stom- No. 1 ‘ 9 | 3 ‘ 4 ‘ { ‘ ' 9 total
ach. ) | |
38 50 2 1 — — 4 i — 5 4| 2
39 5 0 — 5 — — 4+ 4 5 4 27
g 0 | — 2 5 3 3 5 5 5 4 | 32
g 41 5 0 — | — 4 5 5 ! - = = 19
M 42 5 4 — — ‘ 5 l — 5 5 28
Total% 19 o 15 7 8] 23 9 ‘ 20 ’ 17 |1
38 | — 3 4| - = 1 =1 = 1 9
|
¢ 39 — | — | - - _ 1 1 — 1 3
_3 40 — 2 — 2 2 —_ = — 1 7
2 41 - = 1 1 — - - = = 2
~ 42 — — — — — S — — 0
Total 0’5!5 3| 2, 2 1 o 3| 2
| |
38 — — — - = — - | = — 0
39 | — S - — — — - - — 0
; 0 | — 1 S I S S R R 1
<
g 41 S I I R L R L 0
o 42 1 — — - - — — —_ = 1
Towl| 1| 1| 0| o o) ol of o o 2
38 - — — | = — — - — l - 0
g 39 — — — — — — — — — 0
E 40 - — S — — — - ‘ — 0
& !
g 41 — — — — — — — — ‘ — 0
= 42 — — — — — — — — 0
Toal | 20 0| o ol of ol of of o o
Sum total 20| 15, 20| 10 10 250 10 20 20 1

Remark. 1) : weaned at 1 month of age
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Text-fig. 4. The course of ingested milk.

Course .
Course II.
Course II.

Course IV.
Course V.

M.

Sucking milk through a nipple

Drinking milk from a bucket

Drinking gruel milk containing a large amount of starch
from a bucket

Sucking milk by means of a suckling pail

Drinking milk with hands which served to limit the swill

TRAUTMANN S5150) 13 {7112 C PR & ATEDRL £ 1A L IRy 2 5 T 12, MBI O M b1 52
155 LML, 7o WesTER'S) QB TEEL TH O, BIEOBKFHRIIBL TRRSARSERSNS.

8 11 D N & SR PL O B TR AR L 7o BB

LWEIN S,

THHKOBETHE1E, B2HIIKTI 260

BIBIE4EITHAL, BIETIHELIE, E2HIIHAL, <O NRLIERMBD SN,
ScHALK %1%) WErse 216516 (38 C, LSS & FIIE TRBSBEMRELREL TE D, WIEIC

Table 46. Time and numbers of deglutition for feeding 500 ml. of milk.
Feeding Time of Numbers ofi .
method | G023t No- Age diglutition | diglutition |  Fortion of stomach
10 at 2 weeks | 2™—54%¢C 593 | Abomasum
1 15 4 weeks 1 —36 244 Abomasum
16 2 months 1 —18 221 Abomasum
Rumen, reticulum
14 2weeks |1 —I5 132 , reticulum
I 17 4 weeks —48 64 Rumen, reticulum
20 2 months —27 56 Rumen, reticulum
i 11 4 months : 2 —I11 183 I Abomasum
m 4months 2 —35 205 . Abomasum
| |
15 7 months | 2 —08 357 i Abomasum
v 10 7 months | 2 —20 324 . Abomasum
15 6months |1  —25 215 Abomasum
v 18 6 months | 1  —30 228 Abomasum
' |
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Table 47. Relation between the deglutition amount and the course of ingested
milk into the stomach

Amount of

Portion of stomach ‘ a deglutition i Age ‘, Feeding method i Goat No.
. o 893 4t 2 months I l 20
Rumen, reticulum I 7 81 4 weeks I 17
Rumen, reticulum, 379 | 2weeks I | 14
2.73 . 4 months i 11
2. 44 | 4 months ‘ I 12
2.42 7 months | v 10
2.33 | 6 months A% 15
Abomasum : 2.26 i 2 months 1 16
2.19 | 6 months v 18
2.05 ; 4 weeks 1 15
| 1.40 3 7 months Y% 15
; 0.84 | 2 weeks I 10
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Table 48. Amount of dry matter and stained oat particles in the rumen contents
(g/100g rumen contents).

Hours Dry ! Stained 10mesh | 20mesh | 30mesh | 40mesh | 50mesh | Less than
after oat

feeding matter particles and over | and over | and over | and over | and over | 50mesh
(Before) | 10.43 | 1.6600 | 1.4370 | 0.1837 | 0.0221 | 0.0173 — —
2 10. 39 i 1. 5268 1. 2827 0.1512 0. 0802 0.0127 — —
4 7.08 | 0.9730 0.6747 0. 2733 0. 0206 0. 0044 — —
6 8.85 1 1.1725 0. 5455 0. 5437 0. 0821 0.0012 — —

24 9.91 | 1.2212 0. 2351 0. 4557 0. 3297 0. 0930 0.0734 0.0343

48 10.77 | 0.8199 — 0. 2444 0. 3879 0. 0804 0.0213 0. 0859

72 10. 57 0. 2816 — 0. 0400 0. 1461 0. 0286 0. 0524 0.0145

96 9.10 0. 1064 — — 0. 0496 0.0192 0. 0252 0.0124
120 | 10.23 | 0.0342 | — — — — — —
144 7.14 | Trace — — — — — —
168 9.22 | Negative — — — — — —

Table 49. Percentage of stained oats to total dry matter in the rumen contents.

e 2 e o m e n|w [w

Stained oat | 15.92 | 14.69 | 13.74 | 13.25‘ 12.32} 7.61 | 266 | 1.17 | 0.42
Rate of | | |
(rematns) |(100.00)) (92.27) | (86.31) | (83.23) | (77.39) | (47.80) | (16.71)‘ (7.35) | (2.64)

100
90
80
70
60
50
40
30

Rate of remains (%)

1 1 1 1 I

L 1 n
0 2 4 6 24 68 72 9 120 14

Hours after feeding

Text-fig. 5. Rate of remains of stained oats.

B2 ERIC IS8 77.39% DM Z R L, BRSO OMKIE 28 & 72 0 REEE RSB SRl
W, BRI D XY E L, EICT2RRIE T 2 BROKE LD, BEOREE & bicE]
BA» O W%~1ERT S0siinE 2 ¢ 2R T 5, HOHFEIT 6 BREICHEEEE OMR 23y,
1 B 550K T 2 IC 3 RMAET 2 < L MBI N, BRICHET L oA 4850018, 4
AR OB I BhoMilT 2 b0 LHis N5, THbOEHICH T L A IO B HNEY
L LK EARIPINIE, BREREZRD, TOo—BT OB I BI0E3E, $4HcHRHT 2 6=
CHAKRRLH, BRIOMERTI60LEEZAS.
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MGANALLY %519 (3R Qa2 Ic 5 2 TR~ MR, BA» 5 2 BR-Ic50% Ak Lios, k4
BRIT7THBCEOBELUCLRL, KERBREARUEREZBTHLING, FLIIETRABOBERLS
DOMFFERIITaA LR LTI N E, BEDRIECOWT, B H5h50AEOBERA,
BAH2SME CIRAROKI30%, [EEME L TH50% & BT, BERSARE L LSO,
EBAKEA T TREOREEZT->- TRy LHEEIN S,

AL 7 Yu e 13 B NME A R T 10 B IR E B IC K 2 BSPMER B L OIBHIC X 5 BEBRAOVEFH £ 52
1208, BT RRNBNE 4 EK T 372, Table 48 L D HEHMEHOFRIFREIC BT 3 20
FEREICNT 2HA % RE L Table 50 iC/RL 7z,

Table 50. The crushing degree of oat chaffs in the rumen after stained oat feeding (% ).

Hours after 10 mesh 20 mesh 30 mesh 40 mesh 50 mesh Less than
feeding and over and over and over and over and over 50 mesh
(Before) 86.56 | 11.07 .33 1.04 — —

2 84.02 9.90 5.25 | 0.83 — —
4 69. 34 28.09 212 0.45 — —
6 46. 52 46.37 7.00 0.10 — —
24 19. 25 37.32 27.00 7.62 6.01 2.81
48 — 29. 81 47.31 9.8l 2.60 10. 48
72 — 14.20 51.88 = 10.16 18. 61 5.15
9% — — 46.62  18.05 23.68 11.65
120 - = - ~ — -

Aufa e ORRAFNT BT SIHBIIMMTH D, HRIVGE TRIOAMABO N L DPBIRA L2 EDT
Untehs, FEREOFEHRE & ICgEBICI0AMM EoHERRIRD T 201K L, 20HH, 30EH L#ip <
B N TIT RS S ic B S 5. FBAAFNEICIE 0B &L LD & S LTI 56.56% T
B o778, 48HERTH%29.81% ic1s D, 24RO VRICHADT 2 DICK L, 30EMLIED b DHi47. 3]
% %, 24RERIE 0K 2 FEENCIEINL 7o, AR 7205 R84 AT H I e 0 F AL s i Yo e S 7o
2%, SOEMEAIERD/NTIRIV 2R L2 -> T %, IRMEH TR ET0AMABL/NICERS 1, 308
MLUT O OpsileRE 75 - 7.

1 BAROEEHT SR, HO0 b0 SO b DICERRBITT 5 2 L8RS H, £0D
EBRIRES CEAMICIThN 3 b0 KBTI N5, - ERMERES K UBRED> 5, &5 0iE
Friz BN X 2 BRER S - TRBERT 28, W TICX DS HicRIh, Hiiciz-
7R 2 1 B ST 2RBAERE L TIT S 729, HEOHBIZZRENSH 720 b I & D 8
XN/ &I b D EHEEEN D,

PLEOEEIC LY, B I FIN A, EABMRRELIRICZEICHIL, T 0RRBIZEH
Yo~ YaBtF DM T 3 ¢ & AR L 7. T AT ENMHEARICKRBORE & & & 107 EIOTE
HAAZIBERIND LRI,

(2) 8 2 & B SHOKSEENE] BRMR IR T HEERET 5700, it X
SHEE —~ MOV AEBE L, BIEIORES XUEEEARAT REE, B1EBLIUES
BOWNAYE R, HRAMHROSGEEN TH~5 & &6, TEARORHOREBIZH S
PSRRI IR A A~ T,

A) EERAENCICAEE MBI R 6y U AR L EBGLILT 28{TH 5 (365, B
508).

MIERRYI Y F— T VIRIC I DRI L 7. 4 ERAYREREIHICH T — T vERBAL
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TEEL, THbhE NEI~6mm OB F —FVOEHIS ~6cm 20 2 { Bihx g2 b 02 OF
FOEAL, FOTEXHBEELFT, PL6, Fig. 43 ITRL MWL 75 — F v O 4 §~OBERAL 4
TS 1o BAREUE 4T - 72,

okl AR AFE S K OREEABE L, FUkiERICITO LY,

) RREEIOREE L O E4B~OBITHE BALKIREESE 1 BLVEIE~BITT 585
BxF~2 e, 81 RBCHE L SRR, BT o v T L o3 50g £ EE36B IS L,
EA®30Sy, B[, 130, 265, 305, 6R§MZO6ME, F1 B IUEIBOREYE
BFHL, MEANAYHCHET 2E50RZEEL:. TRHLLMBERAYR 208 247D, 138
R U & D HEFRER 2D i UG, %1 7 — @i cmss L.

RERE ORGEICPE S T E AP OfPE 2 5L % 7o 5% % Table 51 1Z7R L 7.

Table 51. Numbers of chaffs in the rumen and abomasum contents after stained oat feeding.

Hours after Rumen contents (20g) Abomasum contents (20g)
feeding 10 mesh 20 mesh ‘ 30 mesh 20 mesh 30 mesh Less than
and over and over | and over and over and over | 30 mesh

1 5 2 — - | = | —

1 3 : 3 2 — | — —

13, 2 ; 2 5 — | — 1 92

2 o 2 3 - = 5

3 2 } 3 5 — % — | 13

6 L 1 7 ~ | = 11

2) WREPEIOKEIE L VB4 EH~OBTHE O, AERSEONROBERELHRE LS,
B BICHET U Bs 4 B~BITT 2R BT 2 1 D FREEE A7

PEAEPRHI € — bV T AT o v L TYE L R L, SORM ORI B L 72 b D4 HIZ60H
i TS, 60RMILT ORERERREL, S0EM L D60 T TORS S OMFEAEML-

B OB ZT, BABELICE — MOV 508 24 5 — 7 v A HL, 508 0% |
TrCHRE U, 8554305, 18R, 163[305, 285M, 3K, 6MsfI&O6M, HIFB LU
4 BRNEYEERIL TH~ .

Jui e — OV TRIEER THOK L TEIET 2 700, BIEICBFSE Th - Lk sBAT SO
fDETEFT 2> S 78 L159, BRMICEHRILI8Sh - 7. BREYHO © — bror 7 O HBIRI 4 AR
IRERIC L D IRD 5 BFEIZATTHE L 72,

— ZLEBEMERSED SRS,
= ERLUTEET L LELICEEREED 3.

Table 52. Observation on the passage of stained beet pulp? from the rumen to the abomasum.
Hours after feeding
%o 1% | 2 1' 3 6
Rumen contents + ‘ +H 4 i + i +
Abomasum contents H l ++ +H | + + i +

Remarks. 1) : comminuted to 50~60 mesh.
2) 4 : exceedingly large amount
++ : large amount
+ : a small amount
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+ : BLCEBRREZED 5.
t: BEMRSEEED 2.
i BHENRSBERY, AEYPHREBZEL6 D,

Har — POV TREROE 1 B XD 4 B~ OBTREBA B L 1ok z Table 52 ic/RU 7z,

3) &1 HARY B4 FRAYORET OBEMEOHE BARORBORRBICHSE 1 BREY
OERRES JUBRLOMHL THEIBAED, B4FCBTLENTORBERES /0, H6
B, SO EESE 300g, wE400g 25 L, BAK30S, 1, 2RH, 3HH,
6 B5RY, 243 6 [, 1 FH LUEABNEYEEML, ARYHO RN 2RO TR, &1
OFE 2 BRI TS L, TOEBAMEL . T OFRE4L Table 53 1R 72

Table 53. Weight of feed particles in the rumen and abomasum contents after feeding
(g/100g contents).

Hours | Dry 10mesh 20mesh 30mesh 40mesh 50mesh Less

of than
feeding matter and over | and over | and over | and over | and over 50mesh
- % 6. 103 3 2.735 1148 | 0.549 0. 587 0. 307 0.777
E 1 5.835 : 2.219 1.175 0.835 0.626 0.243 0.737
§ 2 4.958 | 1.963 0.945 | 0.634 0. 594 0. 301 0. 521
E 3 4.875 1.775 1.025 0. 589 0. 558 0.312 0.616
g 6 4. 440 1. 367 0.924 0. 570 0.620 0. 246 0.713
=4 24 3.935 | 1. 102 0. 835 0. 462 0.616 0. 294 0.626
::_, % 2.713 ‘[ — 0. 225 0. 293 0.814 0.177 1. 204
= 1 3.074 - 0.179 0. 303 0.833 0. 364 1.395
S 2 2.960 — 0.098 | 0.310 0.775 0.477 1. 300
g 3 3.571 ‘ — 0.198 | 0.372 1.025 0. 433 1. 543
E 6 3.325 1 — 0.284 | 0.298 0. 906 0.373 1. 464
é 24 2. 786 l — 0.119 0.319 0. 708 0. 294 1.346

B) £ % BEEMHOBSOBEONEC LS 81 BREYOE 48~ 0BTRME%E Tables 51,
52 Y DEEY 5 L, HEGSOBHAE 4 EICEARRK 1 RBE 305 S0EMLTONNT sy HET 20
LT BICIEE o1, —HE— FoOVTERTIE, 81 BRRE%H05ICE ¢ BRAYSHRGLT R
T AR RICEBEROMBSEEI NI,

HEEARIDOE | FRNADROBEHED, FRO % $h, Bl CRe~BREICERINIE
%?&otﬁ,ﬁ%ﬁ@®ﬁ@ﬁ?ﬂfﬁﬁ@%®ﬁK%KM@<m@,wﬂmﬁﬁﬁﬁ§<ﬂ6ﬁ@
HEEINT, THE4EREY TR, BEIBRTER KD, S0EMLTO/NTRTRBD LN, €D
BRI 5 C L BB I, f- THEERIZE | Bmiuc e, BEEC X 2 BRMER LR
Jrctg, BIENOEIEABETT 00 ¥MIN 5.

v MRSV TRFRE TR, B4 ERRYROEEN OHBRBIEERSOBA LR, B5E
S0 EL D CEEINBSIEBICEAD L, 2BRBTRELE, B4E L CRALERSED N
b, B RoSr P i3 50~60 B OB LTS L oy, B BLOBECBTOREET LD, 8
AFICHMA LIz D EHESEL 72,

1 E L DAL, ICEEFTT 5 C & 4& Czera 013 XHEIEKIC X DAL, £ o R & X
HMET LD, REEOWER Y v AR HEEEREIC S 1B L0ESE, B4 BATLC LR
HLT D, G- TRROFR TS | BRNAMORROBEEL L HIcH3E, H4FBBTLLLD
LE#Ean 2. Lesker 593, 81 EH5 0 0BBREBRIPHOBEIZ LS LORMBEL - TED, &
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HERER» S b EESIN.
WIFLOEIBICBITT AR, EIFTOMELRIT 2 LBUREI SN B, E— b
MIRIBERHEICEE 4 BRICSROMBAE R C &5, BFREEITRE S HicE 0T8T 26BN
WZEpHEES NI,
REORBICHES B BB L UE 4 HNAYOBIREAZET 5100, ENAEWRICNT 24
B2 88 U 72 YT O FIA % Table 53 & 0 i L T Table 54 127K L 72,

Table 54. Comparison of feed particles in the rumen and abomasum contents
with the time after feeding proceeding (% ).

Ii?:gs 10 mesh 20 mesh 30 mesh 40 mesh 50 mesh Less than

feeding and over 1 and over and over and over and over 50 mesh
a 1 44. 81 18.81 9.00 9.62 5.03 12.73
g ‘ 1 38.03 20. 14 14.31 10.73 4.16 12.63
§ 1 2 [ 39. 59 19. 06 12.79 11.98 6.07 10. 51
g ‘ 3 36. 41 21.03 12. 08 11. 45 6.40 | 12. 64
g 30.79 | 20.81 12. 84 13.96 5. 54 16.06
~ 24 28.01 | 21.22 11.74 15.65 7.47 15.91
%' 1 — 8.29 10. 80 30. 00 6. 52 44.38
E — 5.82 9. 86 27.10 11.84 45. 38
; 2 —_ 3.31 10. 47 26. 18 16.11 43.92
2 3 — 5. 54 10. 42 28.70 | 12.13 43.21
g 6 — 8. 54 8.96 27.25 11.22 44.03
2 24 — 4.27 11.45 25. 41 ‘ 10. 55 48. 31

B 1 BNAEYIIBRKORE OREIC L O AR BREICERI N TRCEASED S h 328, #H4
HRAY TIRGINLSHEE SR SN, TbBE 1 BRAYL 2088458 L 15Uk
FAUBFRRICE O TEB0%WNEED T 05, BAETRIBEHOL DI, =0KEI50H
AN OB EEIT TEW SN Th D, BIEHARRIEBD T EBERINTHL ST EARL TS,
- TEA BT, BIEICH O CEEIC RIS AL AR 7 RAED A HTEFTS 5 C LR SN S, &
7B 4 BRAYOSEI BSHM Th > 72 2 13, 88 1 BRAciToh 3 K85 X 2 IR, 5
BT L DRI ZBPMEOMNITH 2 C LATBT 250 TH D, & < ICHEIREIBEHER I
BLUHBGEREIORRRE LR L, MWERART 5§53 FIc RELEELS 5 LBEzN B,

ULOHRED, B8, 5584 B~ OARKOBITRHE I AE OB & EEELESZY O, 0
REVEHDRLREDENC o~ RSB B8 4 B AB1T T % © E TR Nto. B - TR BHEIC A4 M08 c
LT#Ed 22813, REEOMUEREZR T 20 Lhdisd EpicB4 BIcBiFT 20 TEE L1
< FRREERICURERZR L, ok, RESAINZ, Bl TEsfn] 275 & =2, SaL
TORPREDRNIEE 1 B X O E I i T 2 SHMT S, EREE BRI~ b0 L BRSNS,

M. 251 8ics0 2 RS OEIGIC BT 3 3R

BB T & 7o AR E PRI 51 2 SRR O 2L 2 SRS I Y83 2 720, bkl 2348k
HERCANTHRICHRAL B ML, TORDEIETE~2 E b0, FEICHER Y » A2 B L
THE L, BAROXMERINCHARY AL, MR v 4224882 L TERNICE T 2B RS
ZAba Tz,

(& 1 &2 B 51 FEEsEL THNCGREES L Ol S8 AR TIA L, —5E&
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FFRIEIC B LT A 1T, SRR 2L ARG L 72,

A) EEBR G EHRIEH LB T RROE 1 BEEL2ERL, FHETEECERIC
ELI0H B X DT > 1o,

SBREHI RV — © U s BSR 2 Fl 7. 15 SRR S0 B @238 - 7oK S IC80R AR
D ZERC 2B DTH 5.

SEBRABITIER2. 5em, B X 4cm O F 7 2R AI0EFemME AT, FESXUTHEER
L, COHNCEE2g RMNATRD, MR TH3cF ok, BEAEL T 5 1 HEEduciAL 7.
REARBRARAEO T T 4 HEEPICEA L 24558, KEEOBRBM A RONBEFI LTIk
s, FEDT DBAIZIRYD S ir -7,

SRERAUE A NIRARS, 12050, 2485, 36R:R]s L OB R ICHLY L, ARV —Er R
AIKTEL 7288, —RSRA T > 72, T WIE LT, bovd—ovz i F L7 ki B30k E Bk
L, 38°C OIERIZER - BT AT - 72, 15 BRSARORENT B AREARIC 7J<7{}‘P§HP3%7%®§7K:!5
S UORBHP CEBH NSO BT 2L 6ELONDT, %i’ﬁl 15 %0V — ¥ U ERST
stkhcZEmk A2 InA T 1 A Es:, /KEE, L 7288 a0 L TR L

SRR I R HE O B NHERFIC B B2 kAR RS 12%, EHERE (No. 1) @v*ﬁ}ﬁ#b, W= ¥R
LIAREIT AR A B L, SEBRARIC AN THEPIZHEA L, 3R, 6 MR, 1265R], 2485, 363 -5
A8 EE T L) HY L, HENNEBERG MDD JTHNC L DEERL, FORSELETI~T,

B) E s I BPUCA LV — EUERE K OUERBN TR L 7oV — E VRO HTRE
HLi2 Table 55 0D =& 3

Table 55. Composmon of lupme hay in the rumenl) and mcubat0r2) (%).

o ) ‘ . ‘ Dry Orgamc Crudc Crude \ N free | Crude é Crude
‘Mmsture’ matter | matter | protein fat | | extract ! fiber | ash
Lupine hay 1175 88.25 80.96 14.57 | 4.32 41.45| 20.62| 7.29
Lupine hayd) 37.83  62.17 | 60.26 10.62 2.67 21.93 25.04 | 1.91
52 12 | 37.21 i 62.79  60.43 = 15.31  3.51  19.72 21.89 | 2.36
S | i :
S8 24 33.75 | 66.25 62.94 18.51 586 16.79 | 21.78 3.3l
2.5 § 36 36.66 63.3¢ 59.76 21.35  5.95| 12.51 | 19.95  3.58
T2 48 35.83  64.17  60.04 ‘ 25.71  7.33 i 8.77 ‘ 18.23 4.13
25 | 12 38.45 | 61.55 59.10 | 10.59 | 2.45 21.63 24.43  2.45
A | : ‘ 1
=3 24 38.64 | 61.36 59.31 | 10.58| 2.74 22.68| 23.31  2.05
5 36 38.40 | 61.60 | 50.65 | 10.69 | 2.57 | 22.85 2354 1.95
Te 48 38. 22 ] 61.78  59.77 | 11.16 2,71 22.75' 23.15 2.0l
1 i i } ! —_—

R;ﬁarl:i) : into which lupine hay, enclosed in the experimental tube, was put
2) : lupine added water was maintained at 38°C
3) : comminuted to 50~80 mesh and then water soluble nutrients were taken off

IRHEZ F U THT - 7B SR 13 Table 56 D TH 5

Tablc 56. Changes of cellulose of filter paper in the rumen (%)

Hours after | ‘ |

putting into (Before) 3 6 12 ; 24 36 | 48
rumen | ‘ ‘
Cellulose ~ 81.61 | 81.58 | 80.28 | 79.10 | 71.04 ‘ 68.91 | 62.24
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1 BAMEPICET 5V — €U EERRORMORERICHE S SRRSO &S

gy 57w, Table 55 X D WAKYHOERST & L THAELL T Table 57 1Z/RL, # 7-8EIRD ORFEAY

Z{t#x Text-fig

.6 ICIRL 72,

Table 57. Changes in composition of lupine hay in the rumen and incubator

at various hours (% on dry basis).

Organic Crude Crude fat N-free Crude fiber | Crude ash
matter protein extract
Lupine hay 96. 92 17.08 4.29 35.27 ‘ 40. 28 3.07
52 12 96. 24 24.38 | 5.59 31.41 34.86 3.76
S wE | 24 95.01 27.94 8.85 25.34 32.88 5.00
£E 5 36 9. 35 33.71 9.39 19.75 31. 50 5.65
mo 3. 48 93. 57 40. 07 11.42 13.67 28. 41 6. 44
8 8 12 96. 02 17.21 3.98 35. 14 5 39.69 3.98
& {§ 24 96. 66 17.24 4.47 36. 96 37.99 3.34
§ 2 36 96. 82 17.35 4.17 37.09 38.21 3.17
3 8
T = 48 96. 74 18. 06 4.39 36. 82 37.47 3.25
50r —————— in rumen
==—==== in incubator
109~ -a _ Crude protein
~~~~~~ w-—e—————0-——__2 oCrude fiber
-—--*N. F. E
S 30
o
2
'g Crude fiber
g 20
g ————— -+ Crude protein
8 e
N. F. E.
10 Crude fat
Crude ash
— e --=———-&—————-=¢ Crude fat
= T - ®Crude ash
L 1 | — J
% 12 24 36 18
Hours
Text-fig. 6. Changes in composition of lupine hay.

BIEICHRALLBBROV—~ UG EBREV— Cr RO E AT 5 &, A TR O &
EDICHBERESTBD SN B0, BETRIRA EFERDOZLSED SNsL, 318H 5B REHATH
D9 % RETE TSRS B X ORI T B - 1.

HIEEPEEESRY 3 B SRR 2R TR 3 I, 48RERIE TI3A 6 EIA U, HLEAE T 13 240 R 2 1,
VBREKWIHORPERL TR, ABHEEEYORDH & ICHEETH - 7. CNEORSHH
REBRBOFELVFE LA AR L3, BEPICBALERMEDIC L DRI NI &3]
B3Nz, oIl 22 R MEAE, Mg S JOHKSThH Y, MEMBE TRBANICHL
T2REBICHYL. 6, 48RFAIETIIKN2.3M5 L 10D, BREEBAL - & OREINOEAARLTHL 3.
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FEAEOHINIAAERK E & b ICABROLME Z @A L 2 HEHORA, A CHIRE L -8R
BIC L BEEREIEION, B BRAHOBEKREAEIOIRD OBICDIZTS T L 2RNBL T3,
FUASHE 5 K VLIRS O BIn3 KIS NAY, IR B X OMAEDSERRBREAIC X D EAHE & A
WCERORE, Bk EICE -1 n HEEINS.

W BB ORERA A T DA O ZRRIC B 2 SRR OB ARG 2 720, BARTO R
T AIRABDRIEILHE LV, #RGOM{tEA Table 55 X Y H i L T Table 58 /R 7z,

Table 58. Digestibility of lupine hay in the rumen (%).

Hours after -
¢ Dry Organic | Crude N-free Crude
intxz)u;:;rrxllgen matter matter i protein | Crude fat extract fiber Crude ash
12 —1.00 0.70 ‘ —42.74 ‘ —30.30 | 10.94 | 13. 46 —22.48
24 -—6. 56 1.97 = -63.58 ' —106.29 =  28.15 18. 37 —62. 87
36 —1.88 2.65 } —~97.37 | —118.88 44.00 21.80 —84.04
48 —3.22 3.46 | —134.60 | —166.20 62. 57 29.47 | —109.77

SRERAMA DV — B2 RN, WSS B X CH@HE SRR OB E L b et hn o8
MBS HICRY DN S, WIAKIESEFEY 3 24R5 5428, 15%, 485 T62.57 % it ah, L7/-H
A T3 2462 18. 37 %, 48HERIEE T29.47% DR T H D, UM I3 TIAHEIESSRY O M LRIT s,
WPESMC IR E - T %, MEAE, HIEHS L OHIKS TRAGROBRIC L D MbEBATH - 7.
D E PRI 51 5 25{t% B3 725 Table 56 7 & &R N3 2 4458514 % Table 59 1R L 72,

Table 59. Rate of disappearance of filter paper in the rumen (%).

Hours after !
putting into 3 6 | 12 24 36 48
rumen i | |
Cellulose | — | 1.63 | 3.08 12.95 | 15.56 23.74

AN SRR 2 B8, 61 9% D IRNTI T 48R RIAR1C62. 24 % L 72 D), IHHIA 1 1 2M[IE £ THFRA B4
[bhszaw Hhsts, Ui L24R5RIIC1312.95%, 48R IH% T1323. 74% 28R L, AR THMEE O
[bhsh s DIEFICIThbN S T E MR I N7, Hares) |3, PiCv— 3 GRS LT~ TmER
MRS MBI DIPIC 85% s E I CIMART 2 C L 2 BIEE L, %7z Gray®) 3, FTafpd iR D70
%HEE 1 B CRUEMRTThN D LR L T 5.

AEBRREITE 1 BT OBBOMLERL: S c B, BA, BIPSoEMEeZd Ty, #-T
HRIC B 288 O L E RBRABROMILE CRABOBHASRLE D EEZ 5N b0, RKEHE
ARALOBID E L TIRIEFERESHERIC L DfThbn 5 & L sl S 41, SEICARR TR L0 2L EOHEIE
BAhfTbn T2 L fMEh 3.

(2) 8 2 & B JNEERNICET 3ERRSOZEFENCHEE N Y v A 2R THE L, i
BN Y o A AEEE LT,

A) E BT R Atg VEN FARRBL 2 IIPEE 85 (WMAI2B4E3H25H A, A& 28kg) & & UEB
95 (FAFI284E 3 H10H M4k, A& 25kg) 4 fHu>, MAM294:4 J24H X0 5 8 HicE 5 I5SHf%,
PERII0E (4 H24A~5A3H), A5850 (34 H~5H8H) &L THEBREIT- .

B3 /NERE 400g B L U E — bosov S 400g iICHESRD 3 %104 B HER/ N Y U A AR £ S BA
L, HoORMRICHE L.

51 BRAY ORI A BAI0SRICIT, T OMREIC R, 2R, 4050, 6, 12W/Hs &
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2485t 0 7 FlFTL, 5 HFEI#ERE L 7.

BRI 7 BB AFINCRD, MEBAET U TR L 76, REiRgssL, BAEL L
T—Reo s KUBMEE/ N ) v AZTER U, BB/ Y U & OERIZROITESNC L - 12

Sk 10g AN ERAL U 728, BMERETHIHI L, 2 O¥RIIC DL TRBRISRL AT - 7288, Bk THIHL,
BRI 7RI A LR CHAME L, IBIRICABRER 2 A2 THNBVURRER N U ¥ & 2 1hi&e L, A UIKILL
THEL o, BEARBIC L OMEAL 7B~ Y U 22 FER L 78558, 89.14% Th - /.

AHBRHIC BT 2 S ARHCERELL 7312 1T, 5L cflomMtR2REL, 51 BNORDTE
At & HefARaT L 7.

B) ERHEREMICEE  ARBICHO RS L OB O HES S2 Table 60 OB T 5.

Table 60. Composition of feeds and feces (%).

Or- [Crude Crude | N-free Crudchrudc Pure ?BaSO4

Mois- | Dry ganic| 1 ]
|protein| fat |extract| fiber | ash |protein

ture |matter
~ | matter |

Wheat bran | 11.32 | 88.68 83.81 | 13.94 | 4.55 5718 | 8.14 4.87 | 11.58 | -
Beet pulp | 14.22 | 85.78 | 83.20 | 7.94 | 0.9 56.94 17.33 | 2.58 | 7.02| —
Mixed feed!) | 12.40 | 87.60 | 81.07 | 10.62 | 2.69 | 55.39 | 12.37 l 6.53 | 9.03| 2.59
FecesNo.8 | 10.29 | 89.71 | 68.95 | 9.56 | 5.73 | 36.22 | 17.42 | 20.78 | 8.37 ! 6.94
Feces No.9 | 11.48  88.52 70.07 | 10.42 | 6.16 | 35.37 | 18.12 | 18.45 | 9.31 | 7.45

Remark 1) : wheat bran 48. 5%, beet pulp 48. 5%, BaSO, 3%

ARAERHIRAC 5 1 5 & T OB AR O R ICERELL 7 B WA O S HikE 5% Table 61 (273U 72

Table 61. Composition of the rumen contents (%).

Goat | HI?turs Dry !Organic Crude | Crude r N-free | Crude | Crude | Pure | BaSO
No. | fa d(?r matter | matter | protein fat | extract fiber ‘ ash protein | DA%
| feeding | -
1 88.23 | 76.94 | 21.55 4.43 | 41.41 9.55 ‘ 11.29 | 13.25 1.07

1 ] 87.98 | 76.62 21.81 4.55 | 40.56 | 9.70 ‘ 11.36 | 13.67 1.15

! 2 87.35 ‘ 75.18 | 21.17 4.84 | 39.59 9.58 | 12.17 | 13.25 1.22

8 4 87.86 | 74.52 | 21.05 4.59 | 38.53 | 10.35| 13.34| 12.95 1.34

6 87.81 | 74.11 | 21.25 4.89 | 37.56 : 10. 41 | 13.40 | 13.00 1.46

12 87.13 | 72.57 | 20.95 5.03 | 35.81 i 10.78 ‘ 14.56 | 13.16 1.59

J 24 85.25 } 69.44 | 21.38 4.95 | 32.19| 10.92 ‘ 15.81 | 13-90 1.71

% | 8141 76.18 ‘ 20.53 | 5.15| 40.18 | 10.32 ! 1.23 | 13.02| 0
Lo 88.33 | 75.86  20.29  5.84 | 39.28 | 10.45| 12.47| 13.401 0
2 87.95  75.60  21.31| 5.00 $8.94 | 10.26| 12.35| 13.38| 1.10
4 88.16  75.33  20.64 527 38.03 | 11.39| 12.83  13.24| 1
6 87.89 | 74.71  22.53 | 5.68 | 35.33 | 11.17| 13.18 14.31 1
L2 87.75| 72.86 21.18 | 5.93| 34.10| 11.65| 14.89 | 13.74 | 1
24 85.37 | 70.31 | 21.68 588 | 30.97 | 11.78 | 15.06 | 14.05 1

Table 61 L O ZERIUR O B A O barium ratio® Z5H L, BAKOEREIICET 2 FESTO
2GS (BB 1 EMER) 2508 L T Table 62 127RL 72,

AL - REARI O | B AIC B % 5324, barium ratio | & O BHL L 2o 8BS 1L, 35
FEBRORHIC & - TARY OMESBEY SN 3. 7 BABOR—FEIC BT RS L R
HoD,
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Table 62. Changes in composition of the rumen contents at various hours after feeding
(Digestibility of feeds in the rumen by barium ratio method.) (%).

Goat Ii(}ltl;: Dry Organic Crude Crude fat N-free Crude ‘ Pure
No. | feeding matter matter protein extract fiber ‘ protein
1 7.23 7.34 5.81 4.35 | 8.86 5.60 3.96
2 13.18 14. 38 13.85 4.11 16. 14 12.09 12.28
4 20. 48 22.67 22.00 17.15 25.71 13.55 | 21.97
8 6 27.31 29. 41 27.76 19.08 33.39 20.15 28.11
12 33. 54 36. 51 34. 56 23. 67 41.80 = 22.95 . 33.20
24 39.55 43.53 37.93 30.19 51. 36 28. 44 34.38
1 s 4.48 522 | —-8.76 3.8 201 LL29
2 L 14.01 15.19 11.31 15. 51 17.38 | 15.02 ! 12. 20
4 | 24.19 25. 64 24.40 22.99 28.83 | 17.03 | 23.54
9 6 30. 51 32.22 24.13 | 23.72 38.42 25.23  24.04
i 12 36.70 39. 66 34.94 | 27.37 46.44 | 28.78 ; 33.43
24 43.71 46.78 39.10 ‘ 34.12 55.55 ' 34.15 ‘ 33.76

JEAr | SRR RIS & bICFRA EZbs18 <, 2B MG CRII~1T% ORANGRE . 4IHE
EE D BRI E LB OBEAZRL, A MICREBICERRAY oh2RkICiz D, & ICAlEkE
TEESED QLS ERE Td - 7o, HICHHOREE & b IKERFIED L, ER2EE TR0~
49, ATHEIA4~AT % 13RS U, % 1o MUBE I E38~39%, #E[E34% N4, HUEH30~34%, TiHE
PEMEZS W51 ~56%, HLidhHE28~34% SER L DMK T 5 EARL T 5,

EABO B0 RIC L 2 MEMHE, OANESEEY B L0 MO 2 Lot 4 Table 81 LD
Text-fig. 7 12/RL 72,

sor Crude protein
__________ N. F. E. "_.aNo.Q
50 —.—-— Crude fiber -~ oNo.8

Rate of disappearance (%)

0 L \ o " s

1 2 3 4 6 24

Hours after feeding

Text-fig. 7. Disappearance of crude protein, nitrogen free extract and crude fiber in the rumen.

MBERIEO C NSRS OB LR 5 &, BEAKROHERIC X > THWN X DIESIcHEL, =<1
A PEIEESHE M o BT Hs T, SR AR A & > Tl 5,

TAMEMEZEFE Y12 B N MUEYC & D B IC3E SN, SREERIZERE X DN S, o AEHEY
EIZHREDOFRHAENZ EBIC R, oS TRIEELLLD EBEIN S,
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FRAAE T AR EFEMIC BRI HAREEE & /2 L3, BRMESOERAER4I1IC% T 12
B, KEICHEIFBLOMET 200 LTI 5. Mies!®), Barcu® %3, 851 BERETA I €L
0—XBLURY b—F DB FTHN B LML, McANALLY 13, A% v e — X 5B
CANTEIBITHA LR, EhIC ke 24 8E L T35, MarsHaLL!®) BB+ v
SV, ThEBHEVIWE,S ST 5o B1I B TOMINZ LML TS, 81 8ok
IEERY, HMMMEIBEBEA 2O OIS C 213, KHABROKEEL S bHEINL

HEABIC DL TRZ &, ERI2RMEK35% RN, 240571#38~39% 7588 1 B L Ok L7z, ME
HEOHAICHA TMEAESBABORME ERTH -2 &3, BERBED ORI & 2 Bk
EAHOWIMC L 26D EEZ 5N B,

BIBICHT SN AREBRAICER SN TERIOBEIT 2 £ L bic, BeRlxicash, B
REDHHS 20 EBED SRINEORBAA R TE I B LI OMNERT 260 LEEINS. -TDM
IZB T 2EBRTOZCOMEEZNICIRT 2 ¢ LIIHRET, & IKHBNY v aigEE L8s,
NY Y AERALFACHATEIBIOBET I CEARNRE LTS, CO/RITOLTIT, BN
VY NI B B oD LS, FERBROFEREVE Bic s 2 ARRDZILOBEsHER &
na.

BEUEROMIEEE 1 BRICET 2 b & % ka3 2 725, Table 60 X 1 barium ratio
R L, BEEHEROMNEREZRE L T Table 63 /R 72,

Table 63. Digestibility of feeds by barium ratio method (%).

Dry Organic Crude N-free Crude Pure

Goat No. matter matter 1‘ protein Crude fat extract fiber ‘I protein
8 { 61.77 ‘ 68. 27 . 66. 34 20. 19 75.60 47.49 i 65. 33
9 ‘ 64.87 |  69.94 f 65. 85 20. 19 77.79 49.16 | 64.18

PEK U 7 Bkl A MRS EY O RLRIZEE 8 B75.60%, 9BT7.79% TH D, % foHhHe T3
85 47.49%, #8595 49.16% L 75 - Ti> 3, Table 62 (7R L 7- B A 2454 0 B NARST & Higd 3
&, TITAMEIREFYIIE 8 B51.36%, 485 9E55.55%, MM T2 8E28.44%, £9E34.15% T4
- 7OT, 5L EROMILE, 81 HMIC2HSEOMEIC & aIAMRERYA 7 B, K 6 ~
THBRIN D LHEES NI, 15 BIEAMBHE O BARRS L MR TR, AIEFRcEI Lo
KUIRDTHY, BETIMERL 72 RABL DER LB TH D, &> THEORIHEICIIAR
AT HLED & 5 208, TIAMEIREHEM B X MM O MLIZE 1 HORIBES KRS L T EoHEfle 51
7z.

IV. 881 5ARORINCEIT 25858 B EEOHMESBIIC &IiZ 3 s

BIREICE L TREEIC KO BRMABOISRIL 2 C AL 10, BSHEOMEHSINIC MIZS
HEC DL TOBIIERIRA LTHNTORLOT, BRTABCHES NS Z v a — 2k X UHPBIY
OB THHIRA SN TORLRELASERESHRIC L OEAMICE L, = ORIREA ARG X D
WD LEbic, B HNAYETRICHRL 2 BRICEE L, B8 S ORINE Fi~ 2 12 b ARER A
-7,

(1) £ B F & AP AEER6r AUEAEBL: Y58 TH 2, &L, 2, 3,
5, 68

BRI B BHOFRIC & SIIURIEE T~ 3 7o, (VBESENCR L TEAY L 728E, @K
WAL TR E 2N 7o MSUE - & DR Lo 7284, Q)RS O EERKELHHEBA0 3 >0)F
BICLD, va—2B8JURKESZ . 580 BE5H305, 1R, 1R5/R805, 256, 3%
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e, 4MRE, 6Rifds ko224 9, FimAfT, MR MR L OIRRERELERL/

Fsh TR 250g, ANERE 250g AR 2S5 & L ICERAAMICRA S,

KHERICA BRI, THSEECEEEICEO RS L UMARRESEHETWEL, A48
Bo7.

FAa -2k L URBEAFE S BABREOBIEERIC I CRAL, TR X ZBRIEERE
200ml 24K TR | kg 2% 0 ORAEEL T WA Lvto, B RERIERE L kg 4D 2~5g TIRNMAEH
SIS - 7 DT, WFI0RHITIEML TEA 4. 2200 3 — 2BIGAER OB 2 BE B O BuBiiR
HE S Hild 2725, FESEIE (KE2,280g), 25 (K& 2,620g) @ 2FII>LT, LR
ERETT - oL

MBI L 2B T, B EABIGBREE 1B, E2B0 28 ERALTIT- .

1B | B AR, L) ENAYA RSO ML, BREMIRETHEL, KIEHE
L B Bagsas FiL T ORGSR O KD AERLE - o8, RE1kg MDY s va—21g B LURE
0.5g % 100ml OPURS ML, HEECEME L .

B2 | BHA TR RBERAAREL:. TOHHKIE | R LT - 18, #7—
FUTHBONESESE L ol LRAA L, WEIL THRAD2HRL, < ORIELTiR s BRI
2 TREL T, B BROKDE HRE2RY Bi L 7ok, AEl1kg ¥ rva—22g %
KO | g A MaRE S0ml ITEsERL, vy — T2 Ao T | BEEEICRS L. BB IIEdEER
FRREA - 2R U 2,

AL ST, BS6305y, L RER, 1 eS0T, 2 WA, 3 Mg, 4R, 6 RERIERO 8 [ETTL,
MR % BB L 7z,

sz A HTIC B 7o A PR T L SERR, FRRTHEBIRE D 5 %D BRI S kD IHifg# Y — &
AFERBICERD, FRIMAFF, Foun-Wu #12 & D EREM L il S0 TR s £ RREHRE
EERLI.

[k 72843 HAGEDORN-JENSEN FE5)(T L 1), % 7o BRFEEEHE T13 Van SLyke REEE £ A0,
BELHERIC O VT —CAER S TES IRBH ARE~/ A ) —IC K OBEL 7
(2) £ B # 2 (EAmesicdmmeTo, MEss L OmRRESRerH 2, Hes
L THRIE L 725553 Table 64 O@EY TH 5.

PRl it L kg 4D Zova— 2 3g, B#HE g ARE L THA B MBER S & UM RRER
B4 —$E, T Table 65 /R L 72,

Table 64. Blood sugar and blood urea concentration after feeding (mg/dl).

| Goat No.
Hours after - -
feedin 2 6
e Blood sugar | Dot UWed | Bloodsugar | Dot ured

(Before) 64 | 14.6 I 55 | 12.5
1 ‘ 66 ‘ 14.5 53 | 13.7
1 i 65 13.9 54 14.0
1% | 59 14.3 56 § 13.8
2 | 64 14.5 54 ‘ 14.0
3 64 14.7 53 ‘ 13.5
4 | 60 | 14.0 52 : 13.2
6 ; 59 ‘ 13.5 50 : 14.0
8 54 ! 13.7

24 66 i 13.




270

AN =

L4

Table 65. Blood sugar and blood urea concentration following feeding of concentrate
added glucose?) and urea? (mg/dl).

E o Blood sugar Bood urea nitrogen
;é Goat No.2 | GoatNo.6 | Rabbit No.1 | Rabbit No.2 | Goat No.2 | Goat No.6
3 <€ (Concen- | Rate Concen- | Rate Concen-| Rate |Concen- | Rate |Concen- | Rate (Concen- | Rate
T | tration figures| tration ﬁguresi tration [figures| tration ‘ﬁgures tration (figures| tration [figures
ool 65 | 100 5¢ 100 148 | 100 157 | 100 145 | 100 | 13.2 | 100
Y 64 98 56 104 197 133 | 180 115 21.2 146 | 22.5 170
1 65 100 55 102 229 155 189 120 1 24.8 171 | 27.1 205
115 67 103 55 102 185 125 1 209 133 26.0 179 | 28.5 216
2 64 98| 52 96 165 112 | 186 119 | 30.5 210 | 36.5 277
3 60 92 | 50 93 158 107 } 164 105 | 27.7 191 | 28.5 216
4 63 97 53 98 156 105 ‘ 152 97 24.3 168 | 22.2 168
6 56 86 50 93 147 99 | 149 95 | 19.1 132 | 20.5 155
24 64 98! 55 102 1 150 101 154 98 | 14.8 102 | 14.3 108

Remarks. 1) : 3g glucose per kg. of body weight.
2) : 1g urea per kg. of body weight.

ova—23~5g, IRFE g 2 RIREICHEBL, BUKEEOD BT T WEke L 7 BBORERIER: —I15
L T Table 66 |c7RL 72.

Table 66. Blood sugar and blood urea concentration following solution of glucose
and urea feeding from a bucket (mg/dl).

Hours o Blood sugar B Blood urea nitrogen
after Goat No. 2 No. 2 No. 3 No' 5
feeding | Concen- Rate Concen- | Rate Concen- | Rate Concen- Rate
tration figures | tration | figures | tration ! figures | tration figures
(Before) 62 100 63 100 86 100 12.5 100
% 64 103 66 105 88 102 25.2 202
1 69 111 70 111 87 101 29.3 234
115 67 108 71 112 93 108 311 249
2 67 108 70 111 95 110 31.5 252
3 58 94 62 98 88 102
4 62 100 63 100 85 99
6 64 103 62 98 86 100
24 65 105 64 102 83 97
Dose 3g/kg glucose 5g/kg glucose 3g/kg glucose lg/kg urea

TIA—A1~3g RRI~5g ZWMUT, HEEMT 7 I LD Wk Lo B0 #RA
—f&L T Table 67 7R L /-,
T3 = 2% SURKEBERICEN S LUERICEALT, 81 BICET 3WILE B L 7 fRE—
$5 L T Table 68 2R 7-.



Table 67. Blood sugar and blood urea concentration following solution of glucose and urea feeding through a nipple (mg/dl).

§ Bloood sugar Blood urea nitrogen
Hours | T
after Goat No. 1 No. 2 No. 3 No. 2 ! No. 3
feeding Concen-| Rate |Concen-| Rate |Concen-| Rate |Concen-| Rate |Concen- Rate (Concen-| Rate Concen-/ Rate 1Concen- Rate |Concen-| Rate
‘tration figures | tration | figures ‘tration figures | tration | figures | tration |figures | tration | figures | tration | figures 1 tration | figures | tration | figures
“(7137;6;;)‘ ‘‘‘‘‘ 60 | 100 62 ! 100 | 66 100 78 100 85 100 88 100 | 15.8 100 i 10.1 100 | 12.8 100
Y% 71 118 73 | 118 85 129 96 123 103 121 105 | 119 | 20.7 131 28.6 283 | 35.1 274
1 84 140 88 142 95 144 98 126 119 140 125 142 | 26.3 166 = 43.9 435 | 47.9 374
1% 95 158 79 | 127 88 133 108 138 103 ‘ 121 101 115 | 34.2 216 = 45.1 447 | 54.0 422
2 77 128 | 72 116 83 126 90 115 89 105 94 107 | 41.1 260 | 57.1 565 | 64.0 500
3 66 110 68 '; 110 80 121 82 105 80 94 82 93 | 34.9 221 ‘ 47.5 470 | 58.1 454
4 64 107 66 106 60 91 83 106 77 91 84 ‘ 95 | 26.5 168 44.6 442 | 55.4 433
6 64 107 63 . 102 64 97 85 109 76 89 85 } 97 | 19.3 122 ! 34.7 245 | 37.9 296
24 62 ‘ 103 | 64 ‘ 103 64 97 78 100 79 93 90 } 102 | 16,7 106 } 9.3 92 | 14.5 113
Dose | 3g/kg glucose 2g/kg glucose i 3g/kg glucose | lg/kg glucose | 2g/kg glucose | 3g/kg glucose | lg/kg urea E 2g/kg urea 5g/kg urea

ML R O B X

1LZ



272

X

=

#

Table 68. Blood sugar and blood urea concentration following solution of glucose and urea
applying directly to the rumen wall after removing contents completely (mg/dl).

Hours | Goat No. 1 Goat No. 2

a darfltienris- Blood sugar Blood urea nitrogen Blood sugar Blood urea nitrogen

tration Concen- | Rate Concen- Rate Concen- Rate Concen- \ Rate

tration I figures | tration figures | tration figures | tration | figures

(Before) 72 100 12.2 i 100 70 100 11.5 100

B 105 146 29.7 | 243 123 176 32.4 282

1 114 158 33.8 277 155 221 34.5 300

1Y% 104 144 30. 4 249 134 191 39.6 344

2 99 137 32.5 266 125 179 41.0 366

3 87 121 31.1 255 98 140 42.5 370

4 72 100 30.7 252 78 113 42.8 372

6 73 101 32.8 269 73 104 43.2 376

Dose 1g/kg glucose | o 5g/kg urea 2g/kg glucose 1g/kg urea

(3) & & ¥ REIANLMABERTTHD, HERES L 288052 500D T,
HEEEE A5 L 2 BOBABR OB OREIT S R 5 L0 MPREEEBRONES BT 512
¥, Table 64 11 = DMEMEEXRT 1T Text-fig. 8 DBH TH 3.

or 191 Blood sugar
e T Blood urea
80r 'z 181 n‘}‘éro;en
= ook w7k
g e
~ 4 No. 2
%o 60 § 16W
=]
T s0r = B —— N6
< = e
DA S UE dpllon | e ommmmmeo R
Z] 3 J B i it No. 6
5 30f 5 13f
8 20 S
= o 121
= I~
1000 11+
0 100 , . 4 L s )
041142 3 4 6 24

Hours after feeding

Text-fig. 8. Effect of feeds on blood sugar and blood urea concentration.

BARRHORERIC K 5 MEROMERIR, 525 Kl 66mg/dl, BEH 9mg/dl, #6ETI3H
U < 56mg/dl, 50mg/dl T&H D, 26 B ITEOCEERL 2N & BEIR D150,

FoMAARESEHER TR, 28 13.5~14.7Tmg/dl, 68 12.5~14.0mg/dl Tt b, 1.2~1.5
mg/dl QEBUCEE F, MEEEE ARICERIC L 2BEBROT L EBBY Lht,

1) W(EEOMEBICL2EE Jva—22@ECBEA L TRE LSS, KCERL THREE-8
BB LUKCBERL THE TRE LB ORIURIE L ZEK T 5 7, Tables 65,66,67 L1 852 B
#E 1kg Y 3g 285 L BRO MEHE OB RIAHER % Text-fig. 9 1CR L 72,

T3 — 20T & D MEEIL, BESFNCRE LU TS2 2 BB JUBML TRKE LH-EER
FRA LERPBED SN0, AE TR LD-EETRES HICRL - aBHZRL T2, 412
DHAEE kg %D 3g OREMS T MBHEIC (MBS L 5<, $HEEI kg 4D 3g BT S5g D
ENCHRIE LB L 1e 1 R~ 1 R¥E3053#% 12 10% AN o A O F 5% 7R L 7253, Text-fig.
BITR LU ERBO MBHADEE L FA EELRD SN,

LA
=)
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1001
* .
90k F Feeding with concentrate
/', . e Feeding from a bucket
: N T Feeding through a nipple
; .

80F ; % (3g /Kg, glucose )

Blood sugar (mg/dl)

Nors1n52 3 4 6 24

Hours after feeding

Text-fig. 9. Effect of glucose feeding methods on blood sugar level.

Fov T — 2 OBIIEIC £ 3 IMBHEOMEIC DL T, B RANKINGG s G@E D 7 v — 25T
BB ES O 20, [EEETRFNONEN T EAERHL, 3/ Scuamsye® 3, ZEOKEO
BEOES I RN FRT 5 MU T 5, BeLL 83 4Lk 1 kg 24 1) 8g OFS TEIRIALO M
RO -FA Wy, 27 DoucHErTY E30)3, FB I UETRALL 3.7¢ ORARS T LEVBES
N, 1.5 THEEDONRLLEHRHUE TR, - THEIHLSORNE SROBEOBICR -
THRbh, MEHED FR3H 25D EHAZINS.

Zova— 2 AR LA EIC X DIRERE L BE, WEEICERE M s MEHIZE L < LR L,
ZOMERFRO TN EFA LB L. T30 bRERE | B~ 1 R30I REHIC I D, DREA
HrsRAREE D, 2~ 3 EFRIBRICIIFRA CDILEBIEREFEICEL 2

fEsEt O BIMZAE Lkg 240 1g DHE 38.5%, 2g T 40.0~41.9%, 3g T3 42.0~58.3% T
h, WEBROSZLEABLENSE L, $hEKELHET IEABED SN, EICEIFo3g
BoHAERBEETH - .

PLEOEERE LD, FLERROES ICHE L MEROBMMBRED SN, TOMBEIERED I VI — 2
Bz kA MEHEOMBICEML TE L, Fva—2dRiNsh s & 4MEL .

FEWEROBSIC TV a — ApE 4 EICHAT S C EREMOMBTHS L THD, HIBICHETL
ooV — A%, KR E RS L DRI TThN S Sl L 72

BRI LI, HAVIREKEEBITA-KI V=R, BEO L HABERIC LD ZH
CEEAHEIN, FVva— RO TEEEST, TORHBEIEELOMINEN IR LWL, &
72 LIS ORI S BB ICE S ML S D LHTEI NS,

SIAEEIC & B RFEOWMIC DL T, MAARZEERROME LV EEKT 210w, Tables 65,66,67 X
D W R A i %, Text-fig. 10 [Z/RL 72,

M REEERITASEONRIC L D E»DERSED LN DD, TOWBICIITRA LB A RO
O, (AN b REERSMAREREEE S LR L, 2BEBCESHETRL, TORKEICHS O
Ak, 24MBRIE T RICE L, KE kg M0 1 g 2RI BAKREOE2S, H6513 2H
BIZ I SRID210~277 % O HIINA S S 7z, 2 EBRABBL TRAE L 708 5513 BRI RER
REEIRA 2 L, WA O0MmBIRIE L 12 D, 4SO BICHEREM L, 2 IF 1038 I TRIE MRt
AFE ), THFEL 7. WET % 2 COMPREEHRBONEEL, MMOBMBREFEA LERNBD ST,

FUERBRIEIC £ -7 55 2E, BIBR MR BEMS G, -7, LI HEIB T HEIkg 4D 2g
B I Sg AR LD RIS - . MRS BRREOKBRPE AT ICADL &, BHIIMERE
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7
O{ Feeding with concentrate
A ——— Feeding from a bucket
60f SN -------- Feeding through a nipple

sof SN
;KNQZ(lg/Kg)
A \\'\\/No 3(2¢ /Kg )

-4,

40

30+ No 315g /Kg, urea :

20—13:’v"v,v No‘ 6» 1g /Kg ;e

No.2(1g/Kg )

Blood urea nitrogen (mg/dl)

10f )
Ot .
0 11542 34 6 24

Hours after feeding

Text-fig. 10. Effect of urea feeding methods on blood urea nitrogen level.

PR A AL UBYET 2 S L, REPBOFRNGREOHMDIEEY, 7o =T AHVN A~ OB
IMCE 26D EHEL T3, KRB TREFEROBERAAERAE LD THREERER LI
ED D, REDEAB/RACE > TRABELARBIBLEIMEZNS

FEBEKIC X 5 MAREEBRBEOME L, 1g BT iﬂ%@ﬁiaﬁﬂ RABREOHE LFRA
EFRERICHER L 7253, HESROEIM x@ﬁ?ﬁ?%ﬁiﬁ%m%mm%bant.2~5g&§f
O 1 REBICEBED374~435% 1L, 2 BEE D BEEIZ500~565% 12731, 6 FEREEIZ 510 Tz
BEERD245~296% O EEE LR T 5 C LB ON T, R - TREFERIERIC L D MAFREEE
BELUIHEINI O LM IN S,

IRFEBERIC BT 2 MAARREEOHER X, s va—2# 5L R DASHNC X 2 R4 R/
Nz, IREDPERIS 2 RHMKE EBIKELIBICAD, BRMEDIC IO AZTITT v 2= Y 4
HRL, BUChBERCRIA S, — BT EREL DR SN/, TR TRBCHTARI N,
NI XD MARRFEBE A E T 5 70, FUERAIC X O RESE 4 B ICHA L B mAREBE & [E
UCHERA/RT DO LHEESIN S, T AEIkg 40 1g 280N S-BoREREIL, BAT
BT E= YOO, HREIDERINEN, A7 E = v @B RO R~ O ME
BURICEE 5729, COREREL 260 LM SN, EHEDOHS 2 REHFR 7 > £ =+ ORI
MRERIERIC X 2 BEFEE O RN EEI NI,

2) |IHARBIUC DL TOESE 1 HEUCHHS L UERBAICL 220V 3 — 20WIL 4 ZE S
% 72% Table 68 L U MR E QR RIIHER % Text-fig. 11 iZ/RL 72,

Tova—2iRE 1 kg M0 1 g ZHBECIBRE L7 85 1 Bd, BART 72mg/d]l Td - 7253, k1
EMEIC 14mg/dl b75D, 158%iNL, 4WERIBICHEMEICE L. 7 2g HNEADE 2 BI35E
I Bk, MBS 230U, AR 70mg/dl A3 1 BEf#%IC & fE 155mg/dl L75b, 221% 0
WS Sh, WMINTE ICEFSHERARL 2. - MEEEOHBIERERED 7V a0 — 285345
FERICES—H L, THICKDEIEREL D 70— 2DBINAESICITHI S & &SRS L.

Tsupal®) FIUF:TH1IENEEBEICLD V3 —20BNATERL, 7 RANKINDD ZD{BE < D
BRIES 01 k0, KRO V3 —2ORAHSORICIEE I HX 0BRSS N 3 C LAsfEHE o T
2%, DEROBFETREI BB THAERICIDE»ICEEEIN 720, BIETORIUIELE D
LWFESNS.

ﬁ%@%lﬁwﬂ DT EBHET 578, Table 68 k0 MmAFRFEEFIEE ORERIHERE 4 Text-fig.

ICRL 7z,
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Text-fig. 11. Blood sugar level following glucose applying directly to the rumen wall.
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Text-fig. 12. Blood urea nitrogen level following urea applying directly to the rumen wall.

R EHRERAOSE 1B ((KE 1kg 241 0.5g) 3ikAAal 12. 2mg/dl 73 @7H#£305) 29. Tmg/dl (T3
L, 1 %I EEE 33.8mg/dl L1750, BEBA LSBT S LG HBL, Ah b EED 249~
269% O EEE A L, BRBEAOCE2E (KE kg 40 1g) TRIEAFID 11. 5mg/dl i3EEAR
304%ic 32. 4mg/dl X751, HEHED282% DHINAERL, WEREORELE &b ICHET 2BHASBRES
n, 6mER 43.2mg/dl TH Y, AN b EHEDI00~376% DEMERL T 5,

CLEFO&RE D ET, REOWIGHEEIIZ Vv — 2CH UEBL C L 2RL T 5, Tsupal®® [3&
BEORETIIEED SHRA EBNA L, 5 %BETRINMBTbhicEMUTL S, KEABRICE T
1, RFEOHED S OWNGERE LB T BB o,

w1 BAAY AR LS BERATEE L 7.6, RELFEICERNDS 20 IIBREAOES, BAM
BT X BOMRSER R IS DRES R TR TR, Ty E=YICOEINTIRFEDOZ IO TERICES -
¥, REAVML THRELBAICEIEEI S B oNT, KLEE T 550 LK
Nto. ZERMEYICED 7Y = YEsELT, BELD 7Y s vRRBICNE N, mAR
FEHSE T D, IR R EE S B & VIR T 20w, MMHRAEBREOHER I3 EH
BROBIRIUBEELY 250 EHEEI NI,
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V. #B1EHNBERBICBET 255

1 BICHEBT 2 ERED, o OREAH FoBE, s THMEBERAROERAEMEARES
Zicdh, BARY LD BEREREZ MRS 2 5N IR EO B Z 5 L2 Eo% | §RAYIC
DT, AMTECRGET 2ERNRY AL & E BT, RAOMMIEEATTL, ZO/MKR, BHE
NLEEEL L7 2V BRRSIC SO THAEL 72,

(1) RBAERLCICHR  CEIGELEBHNYE 284450, 81 BRAY L o AR »
F—F VBT, #ERNE TS 7 PR ERL TEEL 2.

A) BAAWAR LD @EROMMIEEE  Ferser® (3255 | HRAWIKANZ TEOL, LEKH
D7 T Y Y AFECHRE LR, il r BEHBE RO FRUKE A TIRE L, EREET 0
FORIFT 32T L, SEREIERICIRET 20T, BB L THMEiT- T 3, AmEaBEsL
1o kSR, WMEBROFE - AREOK S XICER S N @R 3 L OB & DB 7S - o o5
HEDSFRD TIHEETH O, FEROMBIZHEYLROGMEN ORENED SNt T &ITHERIE DL 7B
DBEREYNZ EHHEF ORI Z /- 72,

MEROMPLIREOBRIZRE & 15 2 KT OREAHSE 2RO D $ 2101z, 859 28N
DINTF~7z,

BEER U 7o I/ NE B, KRR, KB, BEBLUONATERETH L.

HRAEY & O BEROMMTEIIROTTEIZ L 0T - 7=,

51 BN 500g 12K 21 A A TR L, ZES — ¥ THORB L A SRS Ui
HECTHUBEL, KA L TRED 7 5 2 aICBEBEERMBE T 2RICHE L, KTHEL -8, thil
ek s S0cm HE 3em D F 7 REICH LiAS, KEMATEIRBL, @ERAEKRICRES LY,
WERD A 7 ABEOEFIC L L s OEICROGED , Erkk L CHEERAL B 2.

#5 L ARNC & 2 MEERBOMES L UM EEO #5512 500 TERBRATT - 74554 Table 69 2
N7z,

Table 69. Numbers of infusoria in the rumen contents of goats on various feeds.

Goat No. 1 Goat No. 2
Date " Numbers Consi ! Numbers | .
of infusoria | onsistence | Feeds of infusoria | Consistence Feeds
June 10 8516mm3 Normal 9211mm3 Normal
14 923 Thin | 987 ”
18 1,054 Thick Grass 1,125 Thick Barley bran
20 895 Thin Hay 1,243 Normal Hay
22 981 ” (Difficult W 918 Thin (Difficult
Average 042 infusoria ) 1,039 ot
July 1 2, 596 Normal 1,421 Thin
3 2,464 ” ‘ 1,254 Normal i
5 2,727 Thick Wheat bran | 1,080 Thin i Rice meal
8 2,798 Normal 980 Thin
10 2,874 Thick (Eeasy to ) 1,356 Normal (Eeasy to |
Average 2,692 |separate | 1,218 |separate
) infusoria | {infusoria/

HERIORE 21T - 1288 | EREWH L D BERAFNIRET 2 ¢ L IZREETH - 7278, /NS
DEFITEEOHERS K <, & ICHBERIIMOERNI A~ 2. 582 RUITHEETH - 72, 77 KR
BEOEARAAY T OMEROTHMIBRD TH - 1215, REDD1H - 12,
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R ORI - PR - E AR A T/NEEMEIO b O TH 5. 1 BITHEL @B A B
Wil 725550, INEO Entodinium O & 0=, KED Diplodinium |8+ £ U< DIOHED & DRFRA L
BT, F G ORI RRY T o . TRBESIET SR MR B U L C i ALY
WIEZ BT 26 E L7z,

B) B RO I T EKETEO A TRMERE AR L 7 B RIRD btk e Table
70 iT/RL 2.

Table 70. Composition of infusoria separated from the rumen contents (%)

Moisturei‘ Dry ‘ Organic | Crude | Crude Carbo- | Crude | Pure
i matter ~ matter | protein | fat hydrate‘ﬂ ash protein
Infusoria | 10.49 & 89.51 | 86.69 | 38.29 i 5.19 | 43.21 ‘ 2.82 | 36.47
Ondry basis{ — | 100.00 l 96.85 | 42.78 5.80 | 48.27 | 3.15 40. 74
i i i

Remark. 1):carbohydrate% =100% —(moisture % -+crude protein % -+crude fat% +-crude ash%)

15 BBV L STuTZER BN T L D EEL, $oBKMEIEKSS, HMERE, NSRS £ & CHKST
&5H4100% L HPERR L TRIE L 12,

W%EWEFIE@MBE%’V kST 2Ty v 2 AT ALMEERBRETT) & &b, ﬁh%‘#&t&?
FEO 7€ 4 2B LUk, EEEEAEER S L TRERNS SO/ DL T FIRICEABR U 72,
TR RO TBRIC L DFT- 72,

5oV TG L 725061 0. 4~0. 5g 12 =7 v v 0. 2g, ZEiEk 96ml, 257% AR 2 ml I, 37°C o
SR 4B B L, 25% MR 2 ml BN L SEIC 24RSRIIME L 7o Rid L FRHFR D EIATER
LTEH L., SR Table 71 0D TH D

Table 71.  Artificial digestion coefficient of the protein in infusoria and
various feeds by pepsm (%).

Crude protein i Digestible protein ‘ Digestion coefficient
Infusoria 38.29 32.03 i 83.65
Casein 82.76 81.88 | 98. 94
Fish meal 50. 59 45.75 ‘ 90. 43
Soybean oil meal 40.75 38.29 | 93. 96
Wheat bran 14.62 11.62 ; 79. 48

) HNAMHmOMERKENDESR B BRAMOSERIMIINET 2 % < DFFFES B0, Al

LR B NAYIH & D A RO AT L ERATT - T 2O TEEA B, T Ok Entodinium,
Diplodinium, Isotricha J& D FEHEH ¥ L < R 26 OAEER XL DL TESYT S T LE G-
P, o CEHT, HPARYROMEREEF R R D o, MiTEEL Entodinium J@& D ¥l
WAVED, = OO @EREE WEL 26, BIRIILD ERAER L AR A B L 7o,
Diplodinium |83 ¥ Tfd 2 LW RHETH 72D T, Entodinium J& = ORBAIKIZ DL T [AREIZEH
%k, Diplodinium |%oOBITVERABE L 72, 1535 @k % 50 SR T s HBRT, FERIC &
e OIRTEZ 1 ~ 2 IR RE L 72,

PRl R OO BB - VBT R BUE L 7oAl A Table 72 127U 7o

D) SEAMKEREO 7 3 / BIR ERAETMRT 2BEAEO T T/ BRI DT, =Y
ra< b5 7HEICLD AL
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Table 72. Relation between the numbers of infusoria and the infusorial protein.

Ni]’:?lg?;si;f “ Entodinium Diplodinium ‘ Total N. Protein
4041mm’ 4041mm’ Imm? g, 5me 65. 68
983 983 — 8.4 177.5
1, 567 1, 567 — 38.8 242.5 ]\
985 s ; — ‘ 25.9 | 161.3 | Average
1,000 | — 2.3 164. 4 ; Entodinium
67 | 5% | 121 338 | 2113 |
961 712 | 249 70.1 438.1
1,943 1,528 { 415 847 529.3 |
1,187 ‘ 925 262 629 | 3031 | Average
- |
| 1,000 147.3 920.6 | Diplodinium

D) GUEIOFRBE : MOMTEE U 7o @B B 1055k 6 N HHER % T2 THKST R L 7248, WUTIeE 25
- ik LUR U< 10f5R D 10% KBE(L/ N U & 2 %102 THIKSHEE L, E588 < HaFn UBE 12 Bl 4 1 &
U TN Y o A4 R 7o B0 % WUE TR L Cat & L,

2) ReR=ZBRT RS 5T 0D o s n v by 5 TR GHAERAT C ) £ L,
—RIGE LU KT FREA T - 1.

—ORIG EFEIT PRI No. 50 —JOTAEE (3 x40cm) O—ify b 5em OEIC BEME <Y T
HElE S L, BBEAT- 7.

ZO0T EFER BRPEIAR No. 50 “RTEHMAE (40 x40cm) O—FE D 5 x 5cm DAEEIC R A ff
BELD, BEEEZT- 7.

BREABANL, ) 7=/, @) T=2/— (T2 —n 43+ AK1#+0.1% 7> E=%), (3 n
TE v, BERRBEATE (4 1) 2RO TEEET- 7288, 73 BOBEEGREKL LT0.2% =&
BV 2—T % — VIS AEBE L 95°C Ot ¢ s L TS 2 BEEo REEAHEL, fEl—
FIFTRMUZBEAT T B0 R & Mg L To L 7.

3) KB R SERIKSEARRIC RSN T B kOB T 3 /BRD R fHAE —#EL

Table 73.  Amino acids contained in infusoria and its Rf values with paper chromatography.

\\\iciluvent Phenol Phenol ) n-Butanol, acetic acid

Amino acid . (added ammonia) 4:1)
Alanine 0.54 ~ 0.58 0.56 ~ 0.60 0. 38
Valine 0.74 ~ 0.78 0.81 0. 52
Leucine 0.85 0.86 0.67
Isoleucine 0. 86 0. 87 0.61
Serine 0.30 ~ 0.32 0.34 0. 26
Threonine 0.50 0.49 0.32 ~ 0.36
Glutamic acid 0.18 ~ 0.22 i 0.27 ~ 0.29 0.31
Cystine 0.15~0.19 0.25 0.13
Lysine 0.43 ’ 0.80 0.16
Arginine 0.50 ~ 0.55 3 0.83 0.23
Tryptophane 0.80 0.77 0.32
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T/Rd & Table 73 O ThH 5.

(2) 2 2| 21 BAAYHLDEEROTEEZ, HERZEE L BROERAEY TR, R
BERL X 7o BRI ORTEN S < IREECd - 7ohs, ANERE, B0 = BEMEHEAOBE B FA Lk
(CHUAD B ASTRET B C & ASHISE . E F KOS R R AL EOSTHET A REEO HHIC N,
T BN T, SR & & b ICRIES 2 RIKE K2 IR L CAKPE L 7o, ARG
TRk L T 2 FEDSITFREENE o 7.

SYHE L 7o S BUARRIE Table 70 (2R L 7 B5IC MBI E38. 29%, MUENG 5. 19%, Bok{t#43.21%
B FOMIRS2.82% Tk 1, % 1o MEEES6.47% T, HEAEDS. 25% SMEAE TH -0, Frol
RIEK YR O MR E (342. 78%, SIEEEI240.74% T & » 125, R 48.27% <, BUARSIH
BLRZBICAE ST 3, BAESRICEAFKUERAZ S C L1, B EI L foliiE T
3“m,ﬁ%ﬁ””“wﬁﬁﬂ&©®%é%5bé§®t%iéhé.%%EWﬁmKowT,%%%m
(M 34, 92~47. 10%, BREYE25. 59~44.82% L $R1, % 7ofNCD IR MIEAESGRIIRIIC LD E
psb b, FHI51.90%, &1M37.43%, 7 AAMEIESERY 37.25% (H), 51.20% (%) t#®UTHD,
AERER D B AHL AR ME—BL L 7o B AR L 72,

&%EW%EE®%%@KOmT,&fvym$%AI%mﬁﬁ%%éka7lmﬁbkﬁm
HAEEEOMLRIL 83.65% TH Y, HEAVICH~15.29%{ERTH - 72, T REKEAELY
10.31 % (& ¢, /INEREEAE LD EPITEL C EAHRI N,

McNAvGHT 1D I MIE £ & O AEEEOMLES, T1%5 L091% WU, SUREARI EAE
HE&UM%L%wc&§%ﬁb13U,m%mwmu%mﬁmﬁnszﬁmwmﬁn,%@ﬁ%@
HWABBRICKE25D ¥ MEN 5.

BB OBE L LT OBERAEEES Table 72 JOBRFEL TR LS.

s 1 B py7es | mm? 24 ) Entodinium 8 1, 000fE{AREE 3 2 54, HEHEARE 0.1648/dl 27520,
itlwmmmmEf@@m@mm@umaﬁsﬁgg@oymym@g§¢m5,xa%wgl%m
$@Wﬁm%@f&ot®f,ﬁ%%%ﬁﬁ%é%ﬁ%mwﬁﬁwﬁofﬁﬁ®ﬁ%itﬁmb,Hl
&%E?nm,mﬁﬁﬁﬁﬁ®m%mﬁu%2wa¢f%5ﬁé,ﬁ%ﬁﬁ%¢@ﬂ%ﬁﬁﬁ%m%
%g&ﬁiént.itﬁ@ﬁﬂ%ﬁ%®ﬁ%ﬂﬁM$%IN%MWT@U,cw%ﬁuﬁmkwmw
EWIVEAGHTHEICNS.

%lﬁmﬁﬁénéméa@ﬁﬁwﬁﬁmg<ﬁm,ﬁ%%#u;DEﬁWm§ﬁ§mué£&T5
s, WEEEOHETHEELLT Entodinium, Diplodinium J&% T 3% 743,62 L < |z Entodinium JRI3%
ﬁwﬁm§n,it%ﬁ@ﬁgwDwmmmggﬂmo@ﬁw%ﬁﬁ%§né®f,Em@mmgf
BESE L 7o AR B L D ETIC B RC 70 D, REAEOMBICRIL Db 0 LYRisn 5.

SERAEERD SR BEE 5 JUCEBICEY By, & i Diplodinium @50 WG, HUA
HEVEOHIMCENL 2 b D EHBEIN S,

ScHWARZIT |3 B P 4as# 0 20% s k2R L AL TH D, BEE™ bRAKC20%L 285
LWL T, %7- Fereer® [FEAA | mm® 240 00fEAEERT 2 56, Yool HRERTHY, %
t%%ﬁ@m~w%ﬁmW%%&bfmé.cn%@ﬁ%m@n%%l%Wﬁ%@ﬁﬁimﬁiémw
%%@%%%%Nt%@f,m%%ﬁgﬁtomfﬁnfmﬁw.ﬁﬁﬁtﬁmf,ﬂ%ﬁt;&@ﬁ
Wk AEAEaGRERREL

EW%HE%@7E/@EW@kam®w<,EW&@%%§HK7Z/$M79:y,NU%
n4vy,47n4yy,zvﬁ:y,ﬁw&zy@,az%y,va,7w¥:y,bufb77
ULV DIETH .

BRI ISTEIRD 7 2 B A b, TOME T E/ AVEVROER, FTR/E/A
Wﬁyng,%/72/?ﬁwﬁy@1@ﬁféb,ﬁm72/@£iﬁﬂﬁﬁﬂ7z/@ﬁ&lg
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HpBHiahi, TARBEBET 1 7VBRINY Y, adoy, 4Vadvy, 2vt=r, VFoH
JUMIF L7700 6 EEZEHRAL:., BRSDRHRALDIEREO 7 1 VEBEDHEL - EHLETL
5. FHBTRINERTH -0 0 ER/INEPHAAT- L HNAYH L DML -k TH 0, Bk
HOERICE LT LD EHEIN S,

B BNICHEY 2MEREOBIRENER, NBRECHEMOBOEHEORIES LTI
O LYMrEh s,

VI. %5 i
(1) B1BICHBITFIEROFR, BiITELOBMAELICET 35

(1) REBICHET L ARG TR 2808 1| B X 0BT 375, DUSHRoRaL &
%Kﬁﬁ%~%§f0%ﬁb,@ﬁﬁﬁﬁKEMEEﬁ%WK%%Lk.ﬁ%ué%@mbt@%ﬂn
ML, TOBITRIEERNICITHONG T & 83 57,

(2) ﬁ%ﬂ%ﬂ%@$m%ﬁ%%mmﬁﬂm,%@@ﬁﬁszf&émﬁﬂHﬁ%mm9?5b
TORS SRURLR 25 2 fE BT BIINT 2 BRI RE8% & - T, WREHEH 2 & BRI NI

(3) BRI | HX OB 4 HABTT 205, RARR TS %S 4 §IcBFL,
FIRIOMEEIBIC L VB | BOME, BIFRIBICIZEE RS2 51t

&) 21 BNAEYHORENT 1L, BEREOHMOMKBE &L ICERIN 22, 54 5REYHROERE
P OFRBIIEICIE—EL, A ESOBMUTONT T 5N, FEFIBEIE 4 8D DN,

(2) B1BICHIIABRTOE(LICET B8

(1) 1 BITHA L IRABRARA OBIRIO RS20, & < I a5 240 R <19 3 %1,
%ﬁ%&fu%G%HQL,itﬁm%mﬁﬁﬁﬁf%2%,%%@%fu%3%ﬁ9bk.%ﬁfu
RABZHGHITI3%, 48R T24% DM HED Sz, ’

B HTHUEDIC X0 R OB EIRIITHND = L TS 7o,

(2) RHEREVEI B A4 R TR 6 I, 48RRI Tid 59 L UEORIINA TR L, SERASERIZBA
UMl 5 L ORI CHITE L 72 B D B 1B O BIANs R < 41.7-

(3) 81 HICHET Lo RSN EAR 4 MG L ) AR ORRS0E L CRAOBINARL, 24850
BTREZN 48, MR 4 ), nA SR 5 ~ 6 ) 3 X COHUHERT 3 210588 1 B 1 b s
L7z,

(3) 1 BAORKICAET 3R HCRSEOEENBKICRETTEHE

() Zova—2%2KE1 kgD 3g DR TRILCRARES X UKICER LS B 752, [EHEIT
BaA SZAEDIE 005, ERKOBE T 1 ~2¢8 OBST & MBEHED FF25 3w bh, =ONERE
D MUBHE DHERS & BE—3 L 7.

ﬁD%K%IEKAokﬁwn—ZM,%Wfﬁmwﬁﬁéhéﬁ,ﬂﬁ&ﬁ?ﬁ@%ﬁ4ﬁmﬁk

U, HEEERARSEBBICID v - 20 TIRINE NS b0 2 Ml s h 3.

(2) R%@%@&K&DM¢R§%§@&%K@%AE%%$%&%&HM

R%u%lﬁwa%wxbyyf:vmﬁM3ﬂ,%%m%&m§nt&,ﬁwﬁimé&§hm
$ﬁ%ﬁ£m%§5tb,mnwﬁﬁﬁugé%éém¢ﬁiﬁﬁuﬁb%@%ﬁ#é@&%§§na

(3) WEIQ%D1g®R%%mmﬁﬁbfﬁ§%k%é@¢%%btﬁ,ﬁb<l~5g%ﬂﬁf
RE LTS TIRASEEELSTY SN,

ﬁiﬂ%IET%ﬂK7V%:%K%M$n,%%ibwﬂ§n,m¢7>%:*%§ﬁ%§b,C
NHRFRFOFRRICH 3 LHEHIIN 5.

(4) ﬁw:~xggﬁﬁim%lE%;D&ﬂéﬂéC&%%%bt.Lmb@éﬁi@&ﬂﬁﬁm
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A OEEIECEDONLY, FLERCRFAOETERS DBUIR E T 5 C & 03D
St

(4) 1 EAMERBCKHI IR

(1) WEREEENAYH L OIS 258, FEL L2 ABEOMHMENT ORIELP < 72HITid/h
RO BAREYERETH Y, T IR KA DR U TR L 2o Bl 2 KIS PREES #, EDL
THARAHEYD 2 TESFERIT L - 7.

(2) MEHAKLRIZ HHY 96.85%, HURITH 42.78%, YABEH 5.80%, RKIL¥) 48.27%, ¥AIKGY
3.15% & L OHUEITE40.74% TH b, RIEEAEO NLH{EHEI283.65% Tdh - 7.

(3) HARDFHOMERKEAERI, 1 mmd XY Entodinium Jg 1, 000f4{kEE 3 2 54, 0.16g/dl
<&, Diplodinium &% Entodinium JED#95. i3 OB EAEHT 5.

1) HE»SIESO 7 3/ BAMRL, JomRWET 2 /7 BIZ6REE Th -7,

AL BB HILCRET R

1. %% =
I, BIVEICH TR EEICHT 2 SRR LT, E OMLAERIZ > TRETL 7248, I8
REOMEFICH1:0, fEOSENISHRERINEE ORREA-FIZZBEL, TOMERCAET S
HEA#HELTNIEE oKL EEBET 5.
AECIIFABRESNEE ML RZ T D TEHEL .

. ZLEEARIC B 3 IMPLE S A B T A RIZ I 5%

SRR T I 513 B ARMIACK I & 0 BHIICHE D SR AT - T 205, A LIFRLEE BRIHAL
D SMITEA L TIEC L D AT ORE AT Z R AENTHBEEE I NS,

L L/ESIBFFO A LR, Fts o v S AR TEBERE S 2T 275, SBIIEICR U2,
ke ARSI A A 2 LSS T AR S ¥ B RS TRENHRABMA RS0 7T, AL
FLUCE LN O DS G T EE S e 5972 D0 TS TH5L, Wese H191355 v O R
IR A AT THSLL IR, RO N VIFRLOEE & D MU EOFEEL R DB EHE, e
ALEXANDER?) |3 AE%24E % TR T, KEEIMZ N VR E FLEMEILE SRR EES D &
HWLUTWL B,

s e ) N A0 855 L TIT O IERLEE L, EARIEILI O B TR A AN AU A L TT O
Fek & & R 5 70w, WWHFEAT, GH2ARICRAS ST, ERRLCICHt ey
B,

()£ B F F HEEPREOMIE 28T, AHREREILETY, 17 IR LD HER
iRV AR

SREAL 2 HAA TS, BRI O Sy DIERLENIC X D, Fotho 1 BRIl L L, HEBIXT
i PHEE 7 BRI (S5 1 885 A8 H~14H, $H2H15 A24A~308), ABHT A GBS ALSA~
21[, #2135 A3IA~6 A6 R), MAM2ARK (145 A22A~23H, H2H6A7H~8R)
LL7o, 1 Hces | B ILEERL, 8528 T SEETL AT, 2 T IR 1Sl B2
PLETETLIC & U AR AT - 2.

BRI A TR AMIED 1C L1 Sesns{bilsr g (90x90x90cm) (TUAL, iz A9
B I B CEBIHDE S L D c Lz, HEOREL RO FABE I ATHROGHBRICHE U,

TP EIL AEDORI6% L L, | B4EMAL, 3 @REIChATEZRE2MEL TREL, BHICE
Ay, BARLFRL CEAREZHEEL 2.

S5 ERD SR —ERT OB, ABIARR ORI A S L TOhET - 72
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(2) £ B& # 8 AUBRUEROEARS K OHGZERE L —FL T Table 74 1R L 72,

Table 74. Amount of feed intake and feces.

| . . )
Perio dl)‘ Goat | Feed intake Air dried | Body weight (k&) |\ feeding

[ No. “ (r:r?i‘ivks } Hay feces Initial 1 Final method

. ] . B l . . i

9 ‘ 17,1008 7078 382.8% 5.98 7.00 | nipple
2 7,800 555 282. 4 6. 63 7.50 | open bucket

9 1 9,000 | 646 356. 6 7.70 8.50 | open bucket
I 2 9,600 | 886 432.6 8.40 | 9.40 | nipple

Remarks. 1) : Each period consisted of 14 days. This permitted a prefeeding period of 7 days,
followed by a 7-day experimental period.
2) : from 37 to 43 days of age.
3) : from 51 to 57 days of age.

HEAAETRL B K CHEZE O3 RE R4 Table 75 (TR U /e,

Table 75. Composition of feeds and feces (%).

} Mois- | Dry ‘Organic Crude Crude; N-free \ Crude Crude| Pure
‘ ture matter] matter | protein | fat l extract | fiber | ash | protein
Period. I, milk 87.74 | 12.26 | 11.44 3.39|3.35 4.70 — 1 0.82 3.19
Period. II, milk 87.49 | 12.51 11.66 3.60 | 3.30 4.76 — 1 0.85 3.40
Hay? 11.76 | 88.24 | 81.57 | 16.88 | 4.66 | 35.69 | 24.34 | 6.67| 10.55
Period. I, feces No.l. 12.69 ‘ 87.31 | 75.30 ! 14.23 | 4.36 | 33.29 | 23.42 112.01| 11.70
” No.Zi 9.79 190.25 | 82.34 | 16.69 | 4.37 25.31 | 35.97 | 7.91| 15.23
Period. II, feces No.l } 11.21 1 88.79 | 76.93 | 16.16 | 4.36 | 28.89 | 27.52 |11.86| 14.56
” No.2| 10.98 " 89.02 | 75.77 | 15.57 | 4.55 | 33.44 | 22.21 |13.25! 13.06

Remark. 1) : chinese milk-vetch hay
Tables 74,75 & O 4 {51 O 1{ERAFE S 111d Table 76 0D TH 5.

Table 76. Digestibility of feeds (%).

Period ’ Goat ‘[ Dry | Organic Crude Crude N-free Crude Pure
| No. | matter | matter protein fat extract fiber protein
|
I i 1| 77.63 79,24 84.87 93.94 i 78.26 | 47.90 85. 12
2 | 8237 I 82.71 86. 84 95.70 | 87.34 | 24.81 86.01
I 1 ‘ 81.33 ‘ 82. 60 86. 69 95.25 | 84.89 37.59 | 86.12
2 | 80.58 | 8221 86. 40 94.50 | 81.29 55.45 | 86.54

(3) 8 B AEABRIEGREBsDRO 0, F—HBRICE CEIELTH T, 2 EALED
TEDSHICFIC T HELD &, O UAESOMMICLES BB ORI & 2 BN ATH 2 LEES
N72OT, MBPLEALEICE DB L THRERATT - 12820 5, MALESEREN e ibic Bz 48
B oL THEHZAA 7.

NATHERARIC MIZ T IHABEORE +EEK T 5720, Table 74 X ) ZHARM O HA R4 Text-fig.
13 1Z/RL 72,

ZWFEOLRM TR, BHABRAHE L TREDNESI6%IC1L 2RIZ L7120 T, HARSNA TG
DEARICRIITHERRBAE RO LD LHERIZN 2,
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Text-fig. 13. Influence of milk feeding method on the amount of hay intake.

NATE B3 Table 74, Text-fig. 13 1C/RT M1, FLEMILELTT - 2 B EEFIL 21T
- 7EREREEIC o, AN S BIINATRL T 5. 378b BILMIERLE S 1 27, 4%, EEIIHHS7. 2% Hfn
L.

SIPEIC DN TR S &, EHIE GBI, B 159.4%, $E24559.6%01ME1Y,
LI 2 BBRELHINARL TL A, E2ERB T, WEMIIEEIT > o0 BAROMBE
Sers L, SIHTIEMILEC L L ZROBRAZIT, A THEME ORMICH S TEREIC L 28
ABRORIINE S - T, BEOBARNE L CHNEAZbOLEEIND, $BIBRBR2FL
R OBAEEATT - 72729, FLEMIEIC L 3 BAROHINIERTH -t FA L.
SMERREAEAT O N VI X 2 BEEOSBA KR FEARNSBAY 5 2 &3, WHOM S W
QHETIE, HAERBEICWTT 5720, BESENL, HihdbRePRINCFIERAILES, £
OBOABHET N T & LT 2R, FIIPEICE L T H MBS AR TR S & 2H5F S HEE S
ns.

KesLer 2599 13 TR EOMIEL T, HE, MENEREZ AR, MIERIC X 2 HE:E 2 U
TR IR T 505, AMBOMSRLD AT, EARICKIZIMIEORBIUNRD 2 LB 5N 5.

Table 77. Comparison?) of digestibility of feeds in two different milk feeding methods (%).

Goat \ Dry : Organic Crude | Crude | N-free Crude Pure

No. | matter ‘ matter | protein fat } extract fiber protein
1 ;. —3.70 ; -3.36 | -—1.82 —-1.31 | —6.63 10.31 | —1.00
2 | ~179  —0.50 0.4 ~1.20 | —6.05 | 30.6¢ . 0.53

i
Remark. 1) : calculated as follows, Digestibility in nipple feeding (9% )—Digestibility in open
bucket feeding (% ).
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FHRBIOAI 5 £ NATEEOPI MIET WRLIEO BB AT 2 72, Table 76 12 51>
WREFLEO M LE 4 s 1113 Table 77 @D Th 5.

AL 7o A PRLRST O MR, S & O AIAMEEFEY ISR SN 5. I
TEEFLANIC s, SISO BRI 1 8131031 %, 528 71230.64% 2 <, PLETETLIEC L O Mgk
HEOMLIRFELLMEL K, TR UANAEEEY T I SEMILE 1 86.63%, 528 76.05
%P EMAM LD E <, HEWHEEITS & aAMMEEY oML 8HE T ¥ 2 A3 > r-.
U LZE S o SRR O 1612 (R ERLIE O B FA A S 3% S s lo,

LTI, $BELL 7R 4 BICHAT 27205, 551 B REEM A A FEE RS A R L C
EEZTTO, WEWHETE, 81 HI0RA LR ORM L BU R 28R L L CEST 2
Fodh, BETIHHBHEOMELSEL BT 25D LHERMIN S, & < I08 2 B OHEHEDOMLAIET
LizC &3, RBESTDUREATT > TOROE T IO ERILEET - 72720, B RS hg,
BLUEGEROUAEREEDZFIFAL, MGHEODIREFRA STFb 1Sk - RIS 3

HEHILEEIC 5 TARSEMEEY OB T 4 3EAARL 722 213, Mo M LED i Fic
B, OBURHE X O A EATIA SRR S~ — BB T b 5 - L BEI N 3

DEORERED, B 50 TR OBAROMINERY, FRICENMAEDIC & 2 ME%HE D
MIbEBIRE LY, MBREEOEBRLRBRELBERT 2 -0 OWIBEREFONr VS L 210 b,
AEHALOTES BT 26D BRSNS,

. oSS L UOTEBOHENRAV I TIC RIS

RBFRHEIEFERNC X OBRAETTERRL D, WESOMEIIETEE L0, THYE S FHo BB T
WEMT L T REEPICER D A3 08, BESTEL ML MRS T, BUCE DA TERALT S O T,
159, FROEE, BEOBEEICLD, HACHEH B 5™, - T HAREOESZ HEEE
BREICEHEBLENMEITEOLEEZEONS.

TDXSRMED, AW FREBL T2 120, BEEGES oS 2RE5L, BaE,
FAmE, HWEBNOICHRRAREST 2L & 607, 81 SESABL TR FEZO AMAIEIL, &
BiEER, AEEL X UOBBSWRELAEL THREL 7.

(1) £ B B & LS8R | BIo RS (& S5cm) 23 58l 280 (888,
¥, fRHE 42kg, 2ES0%, KBV, (AT 38kg) T, MERIBHEIFTHD, =7 HEBOBEERIIE
ﬁf% -7z,

A) BEEL BB BUERIRNINERE, KB, REM, AENBIURAEBEREOSEETHY, AN
LBUR TS L/,

MR CRRARMEE LT 545 5 ARENG I HA, SRREL LTHY o — S—BENG i sE
HEIUWMBOSHEETH 5. ToMEROMNNIC X 2RRE, WFANII MIZTHELI 2 720,
THELZAHPEIER T 3 em £ X ¥ 30cm I Y7 L TR 5 L 7.

B) IAKH, BERORE HEAE 1008 £/ 7 VIZANTHREG L, HMAMHKED 81 5~
BWEIOEW R4 2 2 COMBAREST 2 L & 610, BARAAl- TEARAEH LA

C) MHWBER, HWRGAOHE MAELIVHETIZRE 2 2 TORIZITbh 2 BE R 2 2R THIE S
5L EHIC, % ORRAERIEL .

BYSERL & IT/NERE, KBS X ORI, MR AR 2 kD Im BRI S 2 T OdICELY
A%, DB THETOTRES RIS L 728, W10 TR A b 30T, EAFEEE S 0582 & &
NN, FE EHWEL S UTRB U, AEY, EBEE IR & SRS e O 1% B
%b,ﬁ*%mm%%%Dm%ﬁ&,mﬁﬁfum@éﬁcT%Tbtw%Tm@@ﬁtLT%Mht

D) ABEOH A TREOBEN: - ATOREGE W RREED BENG 01 M T A A FRELT 2 72,
B EEMEE X CABERSEHT 2 TERAAMEABL THRL 7.
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W A SRR AU £ D B S A TEANT, KB T — o 2PN EH L, SRE
BORME 2T — > FITERD, BEABL TARSHZED B LB L 72,

E) HEAMOME UL 2AMEEHI / F22H0T, HESLIUORIZHHT L 610
ERARE L 7cts, AMOKTEERE Mvt — v i B THAEBRIZ L ORE L2 8B, jti‘iﬁ@
AT, MoK E B 0 ADEES L, —EOANWEERARST, BROAKORETETI NS
<, FEDEAIDOI IR AUECEHIE U 7o, BRI X Ok aREREL 72

F) HERBEOEE FAROERRDSWRI AR L D BARAYRL THEL 72,

(2) £ B # £ BEGRSEE MK 6 I > CTRMOM TR BE L 7ok, &
EloEES L OESOMERIC X 2EZRZECEBD oNLL,

ErBNOWE TR 58 2 @R pl s NS EEN A L TRAMZEH L, RO THE 1 HoEHE L OB
Y)s, ASEICIUREEB AT - 7508 | HbR (55 2 BUUEBI O ERT) 2, WP 5570 bRk
BEAF 2~ T H oMU s, BIBICERT 2. £0RA PL7, Figs. 44~47 1R L 12

AEEOE (Fig. 4) 8 &F0T WM AL, Al HE LUKy (Fig. 45), B BFTLY
BOHENT—EORMOMIES 130 (Fig. 46), Wi T A AL OFENTH I BRSO Hsh
(Fig. 47), WP seicBgisn, 1B T I 23R4 8L 1o,

MEELS X OIEEEIOR, IR, ROk, FERCTRRRLMERERIZ 0B Bicaie

Table 78. Observations of prehension and deglutition under the feeding of various feeds.

| Amount?! ) " Per one deglutmon") Bolus
Feeds | GNc;at of feed ?éhmeisgn 1 Number | Time of Size¥ |
‘ * | intake P 100 of mastlca-‘ mastica- | diameter x .Welghtl)
i | tion | tion | length |
Wheat bra 8 418 3Mimg0*c 497 | 18.8%C | 2.4x 6.1 93.1 g
€ n 50 | 37 4 25 . 35.5 | 25.7 2.1x5.7 | 8l.2
Rice bran 8 21 3 58 420 | 2.9 | — | 66.4
1ce br 50 29 3 40 38.9 | 19.5 = — | 86.5
Barlev b 8 7 2 08 38.5 110 —  24.8
arley bran 50 10 3 42 56.0 | 21.3 — | 36.5
Sovbean oil meal .8 62 |1 54 220 107 |3.4x 7.3 | 1112
oybean oitmeal 50 54 2 25 | 244 132 26x 55 102.4
Ground | 8 78 |3 24 | 356 18.2 |3.2x 56 1279
round.corn 150 3 |2 16 | 283 128  25x 52 | 63.2
Rice straw 8 20 |2 56 | 5.2 | 172  3.5x1L1 725
(3cm. long) 50 24 |3 26 | 536 | 180 1 2.8x 8.8 | 77.6
Rice straw 8 28 |5 51 89.2  34.1 3.0x12.4 | 111.4
(30cm. long) | . 50 20 |6 50 93.7  39.0  2.6x 6.8 | 78.8
Rve grass. ha 8 37 16 37 7.5 | 39.5 |3.0x 9.2 | 91
ye grass, hay 50 40 5 49 86.4 | 33.7 | 2.8x10.7 |108.9
R ; | 159 3 06 29.8  17.7 3.0x 9.0 | 279.1
ye grass, green 0 | 14 '3 43 325 220  2.5x 8.8 | 2050
al b 8| 42 4 59 | 729 , 28.4 3.2x10.1 | 99.5
over, hay S50 | 505 11 83.4 | 30.3 2.9x 8.8 126.1
a N 8 . 195 l2 16 | 253 120  3.0xIL3 | 239.2
over, gree .50 168 |2 25 | 27.8 138  2.6x 8.8 |199.7

Remarks. 1) : 10 boluses, 2) : whén 10 boluses were degluted, 3),4) : average
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He 2700, BIRIEIHSENTHIC > D OB A2 6 DABRTH -7, THICK LR, K
ERTE, oo TREERZD, BASHENHEZTY, ZOEBICRRO AL DR OH
1 i T 2REBTHET 42 C BRI N, EQIARERTR COBBENEETH - 12,

T L ABOREL REE S X CHERORENL S 0121 T 1 FElT >RU, PL 7, Figs. 48,
49 TR L 72,

Fig. 48 | i/J\ﬁ%’ﬁbE%?b 7ehs, RBE, REMTLMAMKLIEECH - 72. 7 Fig. 49 3 EER
WTH B, MOMEEIT B> THBIEBIIFRA EERBBD SN - 12
ﬁﬁﬁﬂaxvﬁﬁﬂ%%@b,wDWT¢ %ﬁ%ﬁﬁé,ﬂﬁﬁ@,ﬂﬁ@ﬁmﬁn%ﬁzi
UREBEZEB ICERZHE L 7R % —fE L T/RYT & Table 78 0fEH T
%ﬁazxaﬁﬁﬁi@@&%Mé&ﬁzbt%ﬁ%&_\ﬁﬁﬁkxvﬁ%mﬁ%%&MEut%
A4 Table 79 jc/R L 72,

Table 79. Percentage of salivary secretion, moisture content of feed and bolus (% ).

Goat Moisture content
Feeds N Salivaly secretion?) — —
o- ‘ Feed | Bolus
8 | 127.07 \ 12. 55 | 61.98
Wheat bran 50 119. 45 ! 1255 : 60. 72
Rice bran 8 216. 19 | 11.10 | 72.27
T 50 198. 28 11.10 70. 98
Barlev b 8 254. 29 | 12.15 | 76.00
arley bran 50 265. 00 12.15 | 76. 27
Sovbean oil meal 8 79.35 13. 50 ; 52.32
Y 50 89. 63 ! 13. 50 ‘ 54. 69
8 63.97 l 10. 30 45.53
Ground corn 50 76. 56 | 10. 30 49,38
Rice straw |8 262. 50 14. 34 | 76.67
(Bcm. long) |50 223, 33 14. 34 ; 73. 84
Rice straw 8 | 297. 85 | 14. 34 | 78. 66
(30cm. long) 50 294. 00 : 14.34 ‘ 79. 27
8 146. 22 } 13.07 65. 00
Rye grass, hay 50 172. 25 3 13.07 68. 13
8 136. 90 r 14. 00 65.17
Clover, hay 50 152. 20 : 14. 00 66. 48
8 75.53 82. 65 90. 25
Rye grass, green | 5 42.36 82. 65 88.10
- 8 2267 | 876 ssel
Clover, green 50 18.87 | 85. 76 i 88. 27

Amount of bolus (g) — Amount of feed intake (g)
Remark. 1) : Amount of feed intake (g) x 100

5 Uikl s Ao SENT & ORI, MEOBELS LOBBIC KDL R 5 T 0, IR
BERIZIORBOON, FAFOIHBOBHASHMIA SN, F1b b/NEBIZKkEMZ T2 )i JEH L
TTMEIRTH D, KEH, EEECIREOER S 2 BRI ES CHARS N BE TH -7, £
TOARM, RERUIEER AR U T (D AR ME MRS 12D, & QIC KBTS ROMKH R IR
RER U7,
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HIEIRIOR, FREUMTOERIC & L AOBHRESE L (B sy, T OIRMEe% PL 7, Figs. 50, 51
R L7, Sem Wi L TS L o BE Al (Fig. 50), YIMIL 72 2 DR ST, FhA CHAFMN
FICE L M7 RIEO R S S RRM S N 508 (LKA SRS, ZE00&E), 30cm Uit L 7-REEE
DR TIT (Fig. 51), FHL {ERsNREBIBIE NS,

545 5 AWED ABE Fig 52 IC/RL 1255, AMIOEMREE I RAR, HHE SRR ME
REETH D, FEOREERIC X 2EREMBAERDONEL, FHI e —N—, HEHEAROKER Fig.
53 DI < T, FEANOREL HRHE 2 BEOFRICEE 9, MRS, Rk~ Tonnis
DB OIS, 545 5 AEHATIOFRRBIT, H7 o N—FREFRA AR TS - 1
(3) 2 B #ESANOERARIC Y 2 AMOW FIREABE LRI, ASMOWTIER
O s Y, HEEBEHOREOBRBIIOATHNG LRI NI, THDOLE2
B, 51 HoEBEHO KR T, B0 BHESSERIN S, fo TRIIZKTSH]
BT, B2EHA~OWTRED SN, -0, A FESICE 2 BIERIC L O ER%E
BEHLAL, BABEINIMICBEFEOEREYHFICEAL

AW TR Figs. 44~47, QSUJEnE7% Figs. 48,49 1T/RL 7251 <, HIERL B J U KB, KM
uﬂ@%ﬁﬁﬂ@,ﬁ%ﬁﬂ@b@@%%%otmﬁﬂ&mb,%IEK%&Téwméﬂﬁﬁﬁmw
R x5, L L/ESKME LUK, & CAEEITIE, XD ERCHE TIRRO B
Hid 2 Hshn = RIE CHE R X4, Wk FREED I & A EIE N7z, »o 2 W FRIES 5 RT, KZMi
AR ICRR SRS L, MR CREERIRE 20, WO Ak, AESICANERL TREOEE)
KB T, WM AET L RMOBHICREEZ S b0 LN 5.

KA WE TIRRE S & 5 Table 78 10/R L 72 At © FT, FBIREIT FEMO NI & fRO BT
2, REICHELES C BB, & ITEROBAI X - THEEEDO L MRS B IRTRIRE S
2 5kl SRR OB SO R, MEOMREZEEL TRAT 2 08NS L LBESNS.

Table 78 iZ5R L 7= 1<, fEARI MROMEE, BRSO IDRLYD, 7o HRARE, WTHL.
ﬁ%@%ﬁ,ﬁé%uﬂﬁ@@ﬁém%bené.bmb%é@~ﬁﬁ®ﬁﬂf@%—ithWéﬁ
LT n, &AM aielc & 2 2B EETRKA LM, BSTRBEESEDONS LT
EESEMOAE XICLY, BESREARCIDEESNS LYBLL

ﬁﬂwﬁﬁﬁiﬁ%%wﬁﬁﬁﬁu&&T%@%%%?ékwTﬂkmioﬁéﬁﬂwﬁﬁﬁﬁﬁ
W) DIRANERE, IHRIAE & OB, % 70 BURERTY O o ekt IRRFAIECE B L T Table 80 (2
AL

Table 80. Effect of the various concentrates on prehension and mastication.

Per 100g intake Per minute

Feeds ! Goat | e
No. Time of | Number of ‘ Time of . Number of
? NOUE e Feed intake S
o _prehension | mastication | mastication |~ """ 77" | mastication
g | gmin-ggec o gqp | yMmim-ggsee | gp38 159
Wheat bran |50 ! 1 56 99 11 35 | 84 83
o 7‘77 o | | |
Rice b g |18 53 | 2000 17 23 | 53 115
1ce bran - 50 |12 39 | 1,341 11 12| 7.9 120
Barley bran | .8 ‘30 929 5114 |26 11 | 33 | 20
y |50 37 00 5600 |35 % 27 158
SR - R S S — ! - | -
Sovbean ol meal B | 304 3¢ | 2 53 | 32,6 123
ybean ol meal' 5p | 4 29 452 | 4 o4 | 223 111
T g T [ 1 \ T
g8 | 4 2 | 456 | 3 53 | 9229 | 117
Ground com | 55 | 6 18 | 786 | 5 5 | 159 133
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BRI ORARIER, HREWICL-> THE D OHENED SN 5, FROBESIC X DRERS
B EImE S h e,

HAHEREM D (100g) OFRAFRMIIERE, KEFOW SRR LE L, NERE KB, K
ZROM S MHRICIE I >N TYERICERB 2 BT 28R, & ICKERBIZREHDS8. 3~9. 95,
INEREDB. 1~ TRE DR A B U7z, KRR TII/NEBICH AL 1~2. 35T dh - 7o,

FRAROIEBEREAE RS &, FREPEDSEMREEIC N TE L <A, KEH, EEE, IEH,
A, FERONFIC MO BEmZRL 7o, KBI/NERDL 4~ TR TH D, T RERTIR/AINERED
S fEH - 1,

BANIRER Y D OB A RN, MIREESRERERIC T8, & QICAERIIREHO | #licE
EI, THICK L, BAREEOIHMMAIENT & BORRARL .

Y E DR X DI ZERIORAIRED, SRTERASRARERAOBNZ L 0, = 7o8REkICIR
OHERIZEIDE LSRRI EBBHOND

FRAR OIHMAEIRCE L CIHBEEE L, ABNICSZROFSRZERL TH®TT 288 Th, 08T
DHAT ZHA T HERARICIMEOR MM {, MO, HRBCLOREINS LD LiEH
+o5N 5,

MR OB BT 5700, Table 78 kv BRHEAR D O FRARKME, THWEZ, IH@HRE
B K CHNIREE Y O OIRAE, TH@ABE 5 LT Table 81 ic/RL 72,

Table 81. Effect of the various roughages on prehension and mastication.

Goat Per 100g intake Pcr minute
Feeds | No. | Timeof | Numberof | Timeof Fced ntake ‘| Number of
| prehension | mastication | mastication | =" ! | mastication
Rice straw 8 | 14™IM 40%¢ | 9 560 : 14“““- 20%¢ | 6.88 179
(3cm. long) L 50 |14 18 | 2233 30| 7.0 179
Ricestraw | 8 |20 54 3,186 |20 18 4.8 157
(30cm. long) | 50 | 34 10 4,685 | 32 30 2.9 144
8 17 53 | 1,932 |17 45 5.6 108
Rye grass, hay 55 14 33 2,160 | 14 03 6.9 154
8 11 52 1,73 11 16 8.4 154
Clover, hay 50 |10 22 1,668 |10 06 9.6 165
N 81 s 187 1 51 | 513 101
Ryegrass, green 55 | , 35 226 2 33 ; 38. 2 89
o 8 | 1 10 130 | 1 02 | 8.0 127
Clover, green 50 | 1 26 165 | 1 22 { 69. 5 121

RRELZ Sem 5 LU 30em Il L C $45 L 72854, RIS OIRARGRE, WIS & e
FLCEMEL, FERHNCIERER S 720>, 30cmbJiiRREEIT 3 conbMTRGEL Iz o, £RAIC i%S%iL4
5, BS0BTIE 2 450 RBRMAEL, IHMER TILE 8 EI3]. 26%, 50812 2. 15D - 77,

BRI O OfBARA R 2 &, 3 om IKFREEIL 30cm UIWTREERIC Ha, 25831, 447, 508
B2A4FETHY, MULTEZ 2 LEARREL (WM 2@AsEL NS

U L/ESEBREMSIINL T, BN O O IHRER0L #1c @mmmﬁrbt ICHEE I, B
- THRILIS 2 C LI X DIRAVBEB L1500, MBUCIHBAIT-> THWTT 260 S HET I, 2o riE
fE%e (Figs. 50,51) 12 & ZBEpMRAB E & < —3( L 12,

FREE D LMt ORI BAREL, HMRESICEL CHEARIT L, ANOBERIRIEIC ISR & i,
RBZRE CIRARAR ORI, [BE1T) D HESMMHIHICITS C EERICL-TL AN E S, B



B3 DR EAF BT 289

BoOJZEsERAR ORI BB L KT T T s,

R ORI NI THBIIONT, 54752, H2a—N—ORE5HMBOMBEL DR &,
R, HHL G ICRARRE OB AECRMNAE DT THE { OB AT, RARMSE < hh 5 HH
ZIRL T A, FHb 5 RAFRZEIIEGFNCIE L 2[5O RARETH O, IHMAEETIEK 1 ~ 3 HR
D RIS RS v, BN D OEBAR TR, HREZENRRFHICH~ 4~5 8% <, TR
AR S SR SEOSSIC L OERAIARL 72, FEIC DL TR 2 &, SRITIRERARE S RERORYLIC
ML, FRHNCIEBIAIZS 9 4 IR, BNIRERRY D O BHREBA BRI RARICH~, SRR 7~
8H% <, TPk TIHMERI M ICHING 2 2 & A S

W L HROANIES RS &, RIS RAICRARRRY 6 ~ 9 1%, 2iFHY 8 ~10fF 0 Bikf
BIAZZEL, @K TIRANSI0~I3M5 <, $HMERY D OEARITIRARKI6 ~9 4%, TR
¥97~10f5 8T H - 12,

B X DOEEREOME, HARYEM D © AL BT 20w, Table 78 L1 AWM,
MHY ARG O IRE R, BEATHEREY D OB AR, THE@M B BUE L T Table 82 [Z/RL 7z,

Table 82. Comparison of prehension and mastication under the feeding of
hay and green grass.

i Goat ‘ Per 100g intake ‘ Per minute

Feeds ! No. Time of | Number of ] " Time of Feed ntake Number of

o ! | prehension mastication| mastication | ! mastication
g | gomin. gysec. 920 gmin.ggsec. 4 g8 109
Ryegrass, hay | 50 16 44 248 1 37 6.0 154
R L8 14 108 1 04 89 101
Y BTA, BTECN 50 | 14 53 130 1 28 6.7 | 89

| 1

a b .8 %13 48 202 1 19 7.2 154
over, hay } 50 | 12 03 194 1 10 8.3 165
Clover. green 8 8 13 91 43 12.2 127
ver, g .50 10 06 116 58 9.9 121

WS L OFHOBARAGYRE U THET 2 &, MACBRA RS D) OFRARGRE, THRERHIR
AR SR b ICHEASTFENCHATE L, @A % < m2HFEsA» Sh, & ICE 85 TRM
N2 ERNOINT S - 72, T AEERY D OBARIFENSD , T RHBEK CREELS
o te, FEE KUWE T, BRI L THEEL THRAR, SR bR EFIR
Fehh, BEREIEARAZED S MICOEsH 2 EWEL .

PLE OSSR L O MR FREIC X 2R AR BIZ 3T, RO MM S 2 103K S BT X5
MOBEIZLOPEINLI b0 LT EN S

RO RS & OTEEs BRI RIC NI 82 5T 572w, Fig. 79 kb EBARITNT 5 K
Sk s Textfig. 14 (TR U 7z,

BRI ST IR B A U o Rl X O B M HE SRy o h, BRI DL TR S &, RERTRHER
B2 5~2. Th, FBH2. 0~2. 2%, /INEREL 2~1. 35T b, RHREDRCIHREENC N TA 7 <,
KEKHITIRIBAROK85%, ERENTO%A/NTH - 12,

R O S A BN B C Lid, RAROINE (A FEZ <, 2o LisloiRpnkhT
R 2 I L Sl 7o SHERE s, & TR, KOOSR ISR Z L ESER SN S,

WHREDEL O B A R i s D8 2 113, SEIOIAM, MR AASTH D, 7 DERE OIS
Atsiatoy LHERIE N B

INERE, RO ﬁfEﬁé, KEKIER S 155 tUHER A Sk L kg ffricid, D &b Tkg L LOWE
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Text-fig. 14. Relation between feed and salivary secretion.

W LTI, WRAfTS b0 LHEESN 2.

ez D TR 2 &, fEOES, A5 OREIC LD BESWRREBE LOCERSBEHOLND.

FEgE% 30cm )T T L T A5 L 7241, EBAROK 3 MENT DR WL 723, 3 cm ikt
L7c8BA TIREE8H 2.64%, 28508 2.2f5CTH 0, RIFICHT 23 WEIEI3E 85 88%, 20 719%1C
1kZ -7,

HEOEEATIE, H8BRAR Lo, ERL4ETHY, FHB0BRRAR LT, ZiELSER
DERIK AW LT hs, FREERIZHE~NTEL (Duh- 1,

FHEEADOBIC DL TRS &, BRTRRARICH UBEE cD <, ML L EARDIN20% RSt
ORWETH -1, KEFOBETRHES8E 76%, 505 42% TH 0, HFHEAICH 85 3.34%,
S0 2. 205 DB BAESFW L T 5.

P EOFER Y RS, oS, B, HBRRSICEESH D, FEUTHWEE, TR
BlICHAL RN D C MO TH 5.

BRI RO T ARG T 23 »0 T l, BIEOKITEGRAREL, BREAEEL, BRAO
ERE OB ET 2B BB AL, MEYORET CFREE2E52 2G0ERELFHENERLEL
T 2D T%%129) MERIOM GO BB DL TR, BRWERD E2 D & FSEET 2 DEXS
LEEZIOND.

RBFE TR EEORY], VSR ERICHEEN L C L IRAOFEETH LY, 20 Liddad
BOMBRIDRL L, MEOREBOELICLD, AROEVHMRES X CBKSWERRLZY, Th oy
MILERTHICHE SN 2cn LIEER LN S,

AHZ B L 2o SRl AR O RER 2 18 U - SE I ARAHET I N 201020 T, fEKTaRE &
URIWKTER L DERT 27w Table 79 1 b fifkls L AT SR % Text-fig. 15 12/RL

AWK &R O IR OBRKOBARELZ R 2 &, BEEES JOHRFEOREIC L L b o
BEISEDHoND,

BIEERTIORRERI O BRI ARERIO B L D KT ERSE <, & ITARERIIT6% NI TR Y

<y ROTARETL% RS, INERCL % AN TH - 1o, INERIRIEROBAIC L BT Al RERIC 72
DBHDITILL, REBMTIMEEE VB TREL 20T, ZIROBEOBAZET 20 EHLL
, TIORROEBRIC KERCEC AR E 52 b0 s HEEI N D, & QICRERARBUKTGRIZ
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Text-fig. 15. Relation between moisture content of feed and bolus.

FREEANCIR G L ¢, K TRESEANME DD, Th/ER THERANICE KT ERARL 2.
B> TEYREIEIOBA DA T, AIZ61~76% DRI ERITI - THRAfThNh s b0 LYl h

FRR AT T IR AL X D ABKIERIZE L S s, KERIS2~55%, TigZR46~49% THET X
NT 35,

PLEORESE L R OFRADEE, HEAICHERZER L, WRIFE: 72 2 AWK G, ik
FRICEH SN 2KDERICIEEEZETH Y, MEOMRICIDBTESN I D LMESINS

FLEDELC I BRIB D & O 2 EA T 2O ARKS &R A $65~79% O T, %ﬁtg%~%
% CH o1, FRERITRUMOBEIC L 2HEIFHBALERHONT, 14~T19%TH D, HHI 13656~
68% T -7, HHANLEFHEOKIEGRDOZER, KAFHII0%, SEHY3 % ICBE 30,

PLEORE L 0 MR O AKIERIT, FROEES XU OKTEREICL VA S, HEl
SR RSB AT bR B i, ZROMK AR U TH TIN50, HFHOMEKITEREE
ks BRLC I, FRA SIEROBAHTS { & bW T AIREISRBL 5D, EM«WT*H EORE Rt g
5.

KABOE LY, FROFEEL XURBIC L > TRARBICRE L HESRBY S, T4bD5
R OIZARIE I RO, Mok (I h s @t,&%%% BEER ST ABRC
12, FRAINEAERIC T 2BKICE0L TS, AUEROERAMARE L 2 LICRADUERCET S
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KU T A S OTENE, RO, AOGRRRRRCBEECREL G272, & CQOHMERS
O, YL TEA 25, 2OBRST 2,200, FIZFREBARLHENE Ly 2REI3H 205, H
Wt ATO T T T 22w ERS W<, THMEOWEL DLy, KBEHERCEY 2
RERAZOHEC, IRRBICRBAET 2 2 Epllch 2, - ERREBRERICHS, KR
R RIF 0D, MAREHMIE Ly 2 it L fEE S,

IV. HERIO G ORI A B O MBI 3 3 %

W, BRSSO HAROREIZEL, FRARDIC L TEAROMINAEN S C L3, KBRETHE
FEICHEESHETH 5.

AN B CHER ORA, W FORBERERINOE %, fEFo/KFIEREICI D IEESH, M
Wi L 72354 CRBUVESE Y O BRI HEINT 205, EWEE, ESREEE SO L, RO
bFAFTIEL, FHRBERTWMENEL DR SRR L.

HEE DY 5D REIEC DT, FiscHEr 84903, RABEZE TREUNT 20202 3 OWREE
THZIYEE, Tv—Y U TEZTOE T EXBAERRES (, ML THRS L B4 0BARI
WPOULERUTL B,

LSERRE O 40 = HRI SRl CLII AT L, BE, BESE TR ZOE £ TRESTHON T 205™, M
Hlo#mEoRE:, FERE, BERS JUNcEESBRO S 2 KBREELAFER L It LTk
ETNEbDEIEEEINS,

B Ry D HEROBESORELEARE L URBIINMETHELRT T 570, REEEOR
BAME L CGRABAETT - 72,

(1) £ B B & HEASWREK2-E0EAREL 24t 28 GBS, 5188) %ML,
ZNETN 2mETFORABIRD IC L e MBIKINEL, BEE AN TICREE L.

AABRITIAFIS2E10 15 X W I2H13AE 2600 %2 4 1243, 1 EAAZ TS AR, AEABRIORRY
ELT T .

AGRERICHE S U o BN /N RE, OB L OREE T, RS MEA AT 15cm, S5cm, lcm iz
UL d 0, BLOMPHETIORZEBT 2 THL, WRIRIBIC Lz box Moz, Hakaist
D RS Table 83 OB T& 5.

Table 83. Composition of feeds (%).

|

. i ! | Dig.
Moist- | Dry | Crude | Crude | N-free | Crude | Crude g
Feeds ! ure | matter | protein| fat | extract| fiber ; ash “ ;:(:‘tgfn 1 T.D.N.

Rice straw | 11.97 | 88.03 T 5.11| 1.52 | 38.48

| 30.40 | 12.52 1 0.82| 39.51
Wheat bran | 10.58 | 84.42 | 14.16 | 4.61 | 56.50
i

| 8.62| 5.53 11.47 67.25
Rice meal | 10.22 | 89.78 | 15.50 | 6.63 44.24 8.84| 14.57 10.54 | 39.06

15 B EEELO 1S Morrison RO QMR E B THEHLAZ D TH 5.

FAENLNERE, KR SRR U FR eIl s & 700g 252, RS AREHIC ARTcRE L 7.
AR EHPHOREARICRARZIEL, ME5RIOPERL THEIHL .

KB L UBHHE (REBRGIKS, Al 0%&CRE) BHBEO—BIcE s, BHICEIRS &7,
R OO 2, UIFEOMBIAZBRL THRDORIZ 2~ 3], &M CHEBEEL, FEOF
BEAPIEL THAR L, BRICHEIZ{THh LY.

REPRREOBEL 2MEML /2. 851 BB ARBBGS HE, 82 @BIRII0AIcfT->7.
BHERS & O KB TORRBIA AT 2 L L 61T, 81 BEHIEAEA 2R5R6%, /082  HAER
4 BB 2 [T - 7o, BIEIBERERE, THMBEIBOE O i BT S A O ABRIcHHIh 23 T
DR (RARIER) %, MBREAER LR o, KEL TIHBAFT - T 3 /i I0E#HIE L
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(2) £ B #£ B AHBHMACBY 2 BEHES LM O S R4 Table 84 12, 3/
BN DL TRIE L 24584 —F5 L T Table 85 [Z/RL 7z,

Table 84. Amount of feed mtake in each pcrlod

Exp : Goat No. 11 ‘ Goat No. 18
eri Date Concen-% Rice Body }Form of Concen- Rice Bod Form of
period | rice | Y ce
trate 1 straw | weight | trate straw | weight r
| straw | straw
Oct. 20 8! & 32058 g g 338k .
I L | 7,000 ' 4,037 (o | 7,000 3,304 ) locm.
29 ! 32.6 g | 342 ong
Nov. 4 326 | 330 | Gommi
i ! | 7,000 4,065 Lo 7,000 966[ ! o
13 33.4  lomg | 3.9 |nuted
—_— - : - l —e
Nov. 19 315 | Gommi- 33.5 | som
m 228 7,000 427 5 & o | mutedd 7,000 | 3,467 343. o | long
Dec. 4 | 3.8 | s | T .2 |
v ! | 7,000 | 3,807 1 loemis | 7,000 3,330 ) ICm-
13 32.5 ong | 34.5 ong
Remark 1) : comminuted to 10 mesh
Table 85. Observation of rumination.
‘ ]‘ Experlment 12 Experiment II%
Goat | Exp. | Obser- | - - ; -
: ‘Tlm Of;Nul';]beI‘; Rest ;Time of‘Nul';l;)el‘\ Rest
No. perlod‘ vation | Time? ‘mastxca i Time?) mastica- | ’
tion ‘mastica- | period | tion xmastlca- period
I | tion ‘ ) | | tion |
! ' hr.min sec.! sec.! sec.} : sec.
I 1 11 16| 59.7 . 61.4 7.0 |1 30| 54.3 ‘ 57.3 | 4.6
PO 51.4 | 52.0 8.2 | 46.5 | 48.2 59
o 11 54 545 | 57.2 8.5 2 03 57.1 | 58.1 4.5
2 44.0 | 455  10.2 5L.4 | 513 6.8
11— ‘ - — o
1 2 15 461 | 487 | 51 2 28 475 | 493 47
o2 ' 43.6 | 42.9 | 5.6 41.5  41.9 5.6
v L1 43 545 | 556 5.1 |1 51 558 | 57.5 | 4.1
L2 46.1 | 45.4 6.5 | 51.5 | 53.3 5.3
| l 1 1 50 583 620 45 1 55 553  59.4 | 50
| 2 465 | 48.0 5.1 49.5 ‘ 513 | 6.4
| ! B S T A ! o L. N - _ _
- 12 17 460 | 472 88 2 10 439 4.1 = 87
| oz 42.4 | 43.3 9.4 | 423 ‘ 42.8 = 8.8
‘ - S - . e IR ‘ - — I
@ g | 1 |1 55 885 6331 60 1 39 506 | 55.2 | 4.3
1 ‘ 2 | 450 4.3 | 6.5 48.7 | 515 | 6.8
[ R . : P
- 1 I 1 45 559 | 60.8 | 6.1 (1 25| 50.0 | 53.3 | 6.4
| 2 | 46.6 | 46.0 | 7.0 482 | 50.1 [ 7.5
i | i ]

Remarks 1) : when the first rumination occurred after feeding
2) : on the 5th day of experimental period of 10 days
3) : on the last day of experimental period of 10 days
4) : observed at 2 hours after feeding
5) : observed at 4 hours after feeding
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ITHEE EE T 57, Table 84 X 0 #EEHH
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Table 86. Relation of various forms of rice straw to the amount of intake.

Rice straw

No. 11

No. 18

. Amount of intake !

Rate of intake

;
Amount of intake |

Rate of intake

15 cm. long ’ 3,807 8
S5cm. 7 ’ 4,065
lem. # | 4,037 ;
427 |

Comminuted ‘

100.00%

106.78

106. 04
11.22

3,304 8

3,467

3,330
966

| 100.00%

1 104.93

‘ 100. 82
29,25

FABRYEAITE O ARSI O B AR EL I U I (AR 100kg 24 1) OEA H &% Tables 83,84 L0

BH L T Table 87 ic7/R L 7=,

Table 87. Relation of various forms of rice straw to the amount of dry matter intake (g).

No. 11 No. 18
) Intake Intake
Rice straw — Daily ; } Daily
Concen-| Rice | amount Concen-| Rice | amount
trate | straw | 1ol per 100kg trate | straw | 1otal per 100kg
|body weight ! | body weight
15cm. long | 6,272 | 3,351 | 9,623 2, 989 6,272 | 2,909 | 9,181 | 2,700
5cm. »# 6,272 1 3,578 | 9,850 2,985 6,272 3,052 | 9,324 } 2,759
lem. 7 6,272 | 3,554 | 9,826 ! 3,033 6,272 | 2,931 | 9,203 | 2,675
Comminuted | 6, 272 376 | 6,648 2, 141 6,272 850 | 7,122 | 2,185

I bic 15em, Sem B LU 1 em CUHT L 72354 O BRI EIIEY 4 kg 94, 55185193, 4

kg Pﬂ&* THho, Hg@w%‘?@ﬁﬁ i%i@jly\ﬂ&wu@bnt&b)

CHIENLRRETH/EL

B TR RARYS B L < D1z, H1IE 427g, 18K 966g TH D, 15em UINTHE SRS A R
XL TR 1 #, 188 I3 SICEE L,

ARBHOBYRARICOLTRS S, WM SHBIEAEL

T 6.3kg OBAAETT - 7253,

T

EIRARI AN L TS LB Tz, 8118 3.4~3.6kg, 5185 2.9~3.1kg T3 - 7=,
A 100kg 4 D) O LWMBA AR 118 3kg 4, BIBE 2. 7Tkg AN TH D, #IIEE & BE—H

U7l AR 72,

WIRER A GBI O TR AR 581195 0. 4kg, #5185 0.9kg T, (AT 100kg 1) 44
PIH RIS 2. 1kg, $BI8HF 2. 2kg I ¥, fLORBIHICH~, #1145 0.8kg, #1850, 5kg A5
<o RIS 3 I, EBI8EAY 2 BT

ULo#ERiD,
LD oI,
E2SELVN/ITIRN

FREDIE D FEREYS RKBIT K
LT Table 88 17k 72,

B BEBRIAKER 13 AR Rl

KO BRE s

D55,
BAREL JUEALYERI iﬁﬁ%@ﬁu%ﬁiﬂ’ﬁai, UlroE S oS s hinn o
U LESKIRIZ U B A I BAR OB H
Sy, IPFEOMIFHRIC b@ & m o it sn 3
MiZ T EABET 272w, Table 85 L 1) {EAHO I BB 4 —IE

B,

BHoN/C LR, MRREOKS TR

MR ERE O

Hid T, oINS
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Table 88. Effect of the forms of rice straw on the time when the first rumination
occurred after feeding.

i No. 11 ; No. 18
Rice straw ‘[ ! I
| Experiment [ Experiment ]I Experiment I | Experiment [I
15 cm. long 1 hr. 43 min. ‘ 1 hr. 51 min. © hr. 50 min. } 1 hr. 55 min.
5cm. » 1 54 L2 03 i 1 55 1 39
lem. 7 1 16 ! 30 o1 45 |1 35
Comminuted 2 15 2 28 P2 17 ) 10
|

DOBAS L 0BIET 28 H D, i lem INFREE TR L 2EMmARL .

SRBIEAE LT, KB S | B~ 25200 ofcid, R H0EEIE 1em )
WHA SO | HEopc LEFISTES, BLRBOLEAE, BRGSO 2 HBED 2 K285 &
BT %, SISERSIBITHAT, HEBBmRE 0SS <, 1395~ 2KH1757 O RIZB
KL 7.

T EREER I REEERIC LV BN b0 EEZ SN L, UNIMEOBARIL Table 88 C
RLIHCFRA SN HLDT, TOHSOBIRESHOED, UMORIIZX 560 & RTHELALL
LEA LS. —HMERECES ORI, BARSDUh - I EBIUEMTHE 22 L
BCEEINTR LD EMEING.

Pl OFERENEOME L M TEKT 2 RO TH 5.

FAROIEBESE | cm PIERETEDR L, bem Y c ZThh s b0 & HERlah, Al
TR L VBB & BRI N B0, 15cm YIMTOSEE O M BBMILEN 2 HIAERL 2D EEA
L2, %1 5cm PIEIRGE T3 15em Yl & O 1 U B KEIBERRRE A BN 2 AR L. T D
Ao TR S5cm 0B X OREE, lem B i 3em B OR S OMED L 5 2470 IHR
E3T I B TFHES O T, 15em PIFOHE & A UBREOMMfTHhi s &0 LIS, £ OKE
15em DEXDLD LD, Scm DEIDLDOHNL DB RIBIZE 5720, KEBEKRD BN M
MARLIZEBALLD.

7 BSEARAIT M O BN O RESABRASIEH XN 505, T OBMEIZ DL TIHEBEC SOOI HE 211
T 35 1) 10,29,30,128,141,12,163) . Brrz!D |3 7 BIBAIARF R X B O AR OMIR, FRPRIRIC LD BExh b L
DOEMAE - - T s, CLars® iz Lhld, HCBAL 25 5 EEIT D AL BRI Y 2
R E 12D, T OBRBORAENEL L THHINS LR LTS,

BYKAE S OBE 1T BB ASBIES 5 C &1, BEMOBPRIZ L - THHS»THY, —UKTL
THET A, TOEICIABBREE TRALIZILTY, GEAULAAEAE LD, BIUMILE
WMEPEREERT 2HEMCb 5 &3, BETSZTHSH .

FREDBGOIED KBz RIT T84 £ T 2 72, Table 85 1) AR I HIGRT (IHWRFH +
il A% LT Table 89 (2R L 72,

FRE2 15cm, Scm B L8 Lem (280l L TR S L 7285A OMHMBR B G T mEGT I, #Ilfis 3
LSRR SN, DRMRTRAEOUNREIZ L, MH@RRSE <, HREEAD D00
BT L, & I EEER CRARD OERPBED SN D.

WIEEIC TR 2 &, SBIBTERERSORET 12 —H L cHn4ARBwE <, BI85 TR
ML URE R IC N, BUOKRIEL E > Tl 5.

RS T2, BMFEMESECEAC S 54, NS THEECERISTED ONL .

R IO 2 EHIE OBA S L EENE D, TR, TEgEEsd L, REfsE<ES
BiflARL7Z 2 &, EAHAEED ORI BT, H2AANELERL 0T, BROAKIE
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Table 89. Effect of the forms of rice straw on rumination.

G E Experiment | ‘ Experiment II
oat | Rice = - :
£ Timeof NUEPT) g e Lo ame Time of NI
No. | straw E mz:§t1ca- mastica- | period | nation mzti§ct)1ca- mastica-| period | nation
O 1on tion cyclen | ton tion cycle?
| sec., sec. sec.| sec.| sec.| sec.
I5cm. 1 54.5 55.6 5.1 | 59.6 46.1 | 45.4 6.5 52.6
long] 2 55.8 57.5 4.1 | 59.9 | 51.5 | 53.3 5.3 56. 8
5 . 1 54.5 57.2 8.5 63.0 44.0 45.5 10. 2 54.2
cm. 2 | 57.1 | 58.1 4.5 | 61.6 | 51.4 | 5.3 6.8 | 58.2
11 \
lem. # 1 59.7 61.4 7.0 66. 7 51.4 52.0 8.2 59. 6
’ 2 54.3 57.3 | 4.6 58.9 46. 5 48.2 5.9 52. 4
Commi- ‘ 1 46. 1 48.7 51 | 51.2 ° 43.6 42.9 5.6 49.2
nuted | 2 47.5 49.3 4.7 ; 52.2 | 4L.5 | 419 5.6 47.1
15¢m. 1 | 583 | 620 | 45 | 628 | 46.5 | 48.0 | 51 | 516
t’ longt 2 55.3 59. 4 5.0 60. 3 49.5 51.3 6.4 55.9
‘ ‘
| Scm. # 1 58.5 63.3 6.0 64.5 45.0 47.3 6.5 | 5.5
| : 2 50. 6 55.2 4.3 54.9 48.7 51.5 6.8 “ 55.5
18 ‘ ‘
lem. 1 55.9 60. 8 6.1 | 62.0 46.6 46.0 7.0 | 53.6
’ 2 50.0 53.3 6.4 56. 4 48.2 50. 1 7.5 ‘ 55.7
|Commi- 1 46.0 47.2 8.8 i 54.8 ' 42.4 43.3 9.4 | 51.8
(muted | 2 | 4309 | 451 87 | 526 423 | 428 8.8 | 3.1

Remark 1) : time of a rumination cycle = time of mastication -- rest period

1 EIANER L O BRI N Do ST a5,

MARRRICE T 258 1 [AIBE D IHWBRGR], N3 EISCE 2 UM AR O 28 2 Bl o RE iE 1c W — 33 2 Ha
EIRLTR 5, - THRMER S T, BMAICHEE S Lzobi, UKL TS L EaIc s,
RBBEFRCES LT LD Shr,

HARZRG ]2 O O RBSIRAR & K O BANIINE T B 2% 5, TREOB 5O K BIRBIC B 3
HEEERT 510, Table 85 L0 1 43H1M Y OIAMBEIR, EHER S X 0 100 AR B4 2 BRI
U BCBIR I 399 B IR IEHA O I A % B L T Table 90 (/R L 72,

RERIC BT 5 1 3HM 0 OIMERI, SIS RERMEEL &0 | BRIE61~63M, 25 2 [HHiE59
~62MTH Y, UMOREE, WMIHC X 2ERIFKA EED SN, 728188 71248 | [HHE62~66
@, 252 [ERES~CIMTH O, 281 MAERSBERRME T, UNREOBAE L0 SR uEIERL
7o s, UMTRAE DM TRIRA LR, AREIIAIY S & 108 2 EHEOBS1s, 1  EE
U, HBEZHSEDOBHERL T3

BARTIRMR IS » O3 [413 100[8] O U< 55 1 [HHIEI2~98F), £8 2 MHIEIS~10280 4B L 12 5, )
KRR LU 2 EAMECHE CHFFBMSED CHASEY 5N 3. - T K BIHS O EE 12 FR o f)
WrDE I BIRY5 <, WP K ORAROMIC X D SN H 2 LHEIIS N 25, = OBEIRIES
AT, BEA UMEIC LD IS TN 5 & D S s 7.

LOYRM O o AR T, UIBRTEEOS 1 [BlE 1 H, B2 MiEw L IEch D, MEmE
BEE LI WE L 1~1 20, B2 M HE 1L 2~L3ATH D, HERIE & ICH 2 FRES D OEERL
7o THUT RO BIRRREE 5 L O A 4 B2 458 U 7o 48 2 FMIEMEA 2> © 212, Table 89 12571
30 MRS 72 > T b, T D e DN B ORERI 2S94 2 2 BN S 4172, B - I SRR
RECBIEIC £ OME LA, TR, FAEIC LD RE SN S~ S © LR ARBOSEIT L 0L
BTHS.
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Table 90. Effect of the forms of rice straw on rumiation. The number of mastications
per minute and the hour elapsed for 100 times of mastications were calculated

Experiment II

‘ ‘ ( Experiment I

3} |

: - RIS 8 =9= 5 wge -~ 28 =38 = =
Goat | Rice S iy 838 gzl 898 yls ’ °e5 & 835 :20.9‘ gl g
oz 8 BEIE SEesgR E°S I gRE E_SEej8RIECR
No. | swaw | § 'ESSE3TEEERES DB S9E 3558 HERES D[RS
8 2 %58 E.FE272 %y 53y ¥ OELTESE Eog
; E8= Z2a wSEX Bl zEa = Z& <SEI®E
B 0 | | sec.’ %! ‘ sec. %
15cm. ‘ 1 61.2 101 | 98.0 9.36  59.1 | 1.14 1015 14. 10
longg 2 ' 61.8 .00 | 97.0  7.35 621 | 1.06 96.6 | 10.29
Sem //} 1 63.0 | 0.95 ' 953 1560 | 62.0 1. 11 9.7 | 23.18
"2 el 0.97 | 98.3 ' 7.88 . 60.0 ., 1.03  100.2 13.23

[ — . : ‘ S S
tem. »| 1 6L7 | 090 | 97.3 [11.73 | 60.7 | 1.0t | 98.8 | 15.95
cm 2 . 63.3 1.02 94.8  8.47  62.2 1.15 | 96.5 12. 69
Commi-| 1 | 634 = 1.17 947 11.06  59.0 | 1.22 ' 101.6 12.85
| nuted 2 | 623 115 9.3 9.89 60.6 | 1.27 | 99.0 13.49
15cm. 1 | 63.8 | 0.96 | 94.0 } 7.72 | 61.9 \ .16 | 96.9 | 10.97
longl] 2  64.4 100 931 | 9.04 | 622 107 965 1293
_ . o i i | i .
5 ,i 1 64.9 | 0.93 924 |10.26 | 63.1  1.17 | 95.1 14. 45
Cm"i 2 | 65.5 .09 9.7 1 8.50 | 63.4 1.08 ' 94.6 ' 13.96

18 : " y
| , 1 65.3 \ 0.97 9.9 [10.91 = 59.2 i 1.12  101.3 15.02
cm. 2 | 640 | 1.06 93.8 |12.80 | 62.4 | 1.08 = 96.2 15. 56
Commi-| 1 61.6 ' 1.10 | 97.5 19.13 | 61.3 = 1.16 = 97.9 i 22.17
nuted 2 | 616 | 114 l 97.3 19.82 | 60.7 | 1.17 = 98.8 | 20.82

IHHE R I 3 2 RO G 4 RS &, WKHRE CHEBIBRSDONSHED SN 5H, &I
LB L AMNEL0% RIS, 88 2 [ARIEL14% RN Th - 7o, SIS LRSERATE SR8 1 AHIEL~20
%, 2 MEHE2I~22% O TH Y, M b ERERL:, KIEHOREBEETH 5513, K8
R A Bl o0 T T 1%, L'@‘% CEMAOBENAE ML, L TNBETI CEARTOOTHY, R/
o THINHE 508 1 IAMRNE TIRBEREICH L, MBPERIES SMiEsn s

PO LD, 15cm, S5cm kS lem IZHMFL TS L2 BEE, M%Hf@llw@ﬁ%ﬂ\lf U IAf
BEICE L LN <, SR DRSS T UM L 2 B A T Hes, MRUBRERE R L, IHRIER0
WDT 5 LRSI,

FMBOUNOES IC LD KEREIELOLEROLL I LI, UKMORICIGUIHESE SN
7T D 7o S S A7,

V. #f i

(1) ILBBACHITBIHAENEERETITHEICRE TS

(1) FLEWERLES L BT VIEEEIC L D AROMIAATY, HEEBIRA S E8H, &
PHEARNI IS EF L OS] R T 27 4%, 82 HIEABRTIE 37. 2% N L 7.

(2) PLEWEILIE L MEEMEILIE & 1T - 2 BE OEILE L SN AT EEOMRE, MRS L UaE
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SUMMARY

In view of the fact that the fore-stomach of ruminants plays a significant role in their digestive
systems, nutritional and physiological studies were undertaken on the digestion in the rumen which
has a close relation to the feeding of ruminants.

The results of those studies are as follows.

I Methods and Discussion on Collecting Rumen Contents
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Experiments on the methods of collecting the contents of the rumen by permanent rumen fistulae
and catheterization were tested with goats.

1) The rumen fistulae-operation was carried out as follows:

Along the lumbar from the last rip of the left side the abdomen was incised, and the skin, the
muscle and the stomach wall were sutured. After the adhesion, the wall was incised and then the
canula was inserted in the rumen wall.

2) Four catheters of size 12, 10, 6 and 5 mm. in outside diameter were inserted respectively to
the rumen from the mouth. According to the results of X ray observations, the catheter of size 12
mm. showed a tendency to go near the rumen fluid level, size 10 mm. into the ventral sac and size
5 mm. and 6 mm. into the ventral sac and reticulum. That of 10 mm. was the most suitable for
collecting the rumen contents.

II Studies on the Development and the Functions of the Reticulo-Rumen

1 Observations on the Normal Development of the Reticulo-Rumen

1) Five kids, from birth to 5 weeks of age, fed on a ration of milk, grass and concentrates, were
used to investigate the development of rumen and reticulum by means of X ray observations and
indirect photography.

2) In the goats at birth the structures of rumen and reticulum were very small and the rumen
presented a globular or an oval shape. When a small dose of barium sulphate meal was administered
through a catheter to them, the rumen swelled surprisingly and began a slight movement. The
rumen moved more briskly as a result of introducing air into it. It is deemed that the air inhaled at
sucking milk may be helpful for development of rumen.

3) At the age of 1 week the rumen extended downward and occupied about two-thirds of the
abdominal cavity, but there was no solid food yet in it. Even a large amount of milk was sucked in,
the milk did not enter the rumen in this stage.

4) At 2 weeks a little ingesta and weak movement were observed.

5) At 3 weeks the ventral sac was quite filled and the contraction of rumen and reticulum was
noticed, but not strongly. It was deemed that some of the ingesta was swallowed into the rumen.

6) At 4 weeks the regular cycle of contraction was observed. After 4 weeks of age the digestive
mechanism of fore-stomach seemed to be nearly full grown.

7) By measuring the increase in the sizes of parts of the stomach through the photographs of X
ray observations, the following results were obtained:

The spindle of rumen developed until it occupied 90 per cent of the abdominal cavity in 2 weeks
old kids and it reached the abdominal wall after 3 weeks. The growth rate of the spindle of rumen
was such that at I week it was about twice the size of that at birth time, 3 times at 2 weeks of age,
4 times at 4 weeks and 4.3 to 4.7 times at 5 weeks. The development of the dorsal sac was relatively
larger than that of the ventral sac.

8) The transversal axis of rumen to the pelvic cavity became at 3 weeks about twice the size of
that at birth, 3 times at 5 weeks.

9) The major axis of the reticulum was about doubled at 3 weeks and tripled at 5 weeks. The
minor axis was doubled at 3 to 4 weeks and quintupled at 5 weeks.

2 Experiments on the Reticulo-Rumen Dilation during the Suckling Period.

1) Comparative experiments were made using two normally developed goats and one with the
stomach abnormally dilated, which condition the author found in many experimental goats. By X
ray observations of the stomach dilation the following facts were ascertained.

2) At 2 weeks of age the rumen extended downward to the abdominal wall and showed greater
development than did the control goats, and also strong contractions and ruminations were observed
in this week of age.

3) The reticulum presented a shape like a walnut or a ball and the atrium of rumen took an
abnormal form as if it were pressed.

4) From 2 to 9 weeks of age the same feeding was undertaken to the three experimental
animals to investigate the differences in growth between them. It was found that the goat with the
stomach dilation was much inferior to the others in growth and in weight increase. The body weight
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of the goat with the stomach dilation was 50 per cent of that of the control animals. However only
the abdomen was observed to be dilated remarkably in the former.

5) Digestion experiments with milk and concentrates in 6 weeks of age, with concentrates and
beet pulp in 8 weeks were carried out. In the digestibility no remarkable difference was noticed
between them. In 6 weeks of age dry matter intake per 100 kg. body weight was 3.2 kg. in the one
with the stomach dilation and 2.0 kg. in the control kids. In 8 weeks the former ingested 70 per cent
more than the latter.

6) The rate figures of nitrogen retention were 28 per cent in 6 weeks of age, 11 per cent in 8
weeks in the experimental goat, and 62 per cent in 6 weeks, 46 per cent in 8 weeks in the controls.

7) In the daily amounts of excreted nitrogen the experimental one excreted about 4 times as
much as the controls did.

8) From these observations it was suggested that the stomach dilation in the earlier age of suck-
ling period, which brought about the heterotaxis and abnormally pressed other organs, caused
functional disorder of the internal organs.

3 Experiments on Promoting the Dilation of Reticulo-Rumen during the Suckling Period.

1) In order to investigate the effects of the stomach dilation in suckling period upon growth,
digestion and nitrogen metabolism, the following experiments were undertaken by using 16 newborn
goats.

2) To cause stomach dilation, the goats were divided into 4 experimental groups and managed
as follows:

(1) Group

(ii) Group

: were the fasting group for 2 or 3 days after birth.
: were the underfeeding group for 10 days after birth. The amount of milk
intake was limited to 14 or 144 of standard feeding.

(iii) Group I : were the group in which the animals were allowed 20 or 50 per cent of usual

amount of milk through a catheter to the rumen from birth.

(iv) Group IV : were the control group of standard feeding.

3) The following results were obtained by X ray observations:

Stomach dilation, as compared with Group IV, was noticed in Groups I and II at 2 weeks of age.
In Group III it had already been found at 2 weeks. In 3 to 4 weeks, however, their appetite failed
entirely and they had violent scours and one of Group III died.

4) Groups 1, I and III were observed to be slow growers compared with Group IV. The rate
of body weight gain of these groups at the final week of experimental period (9 weeks) was 50 per
cent of the latter and the growth of chest girth and body length were retarded, too.

5) On the other hand, no noticeable difference was found between groups in ability to digest
food in these digestion trials in 2, 4, 6 and 8 weeks.

6) The amount of dry matter intake per 100 kg. body weight in the experimental goats was 1.7
times in 6 weeks, 1.7 times in 8 weeks as much as that in the control.

7) 1In the nitrogen balance experiments, the goats with stomach dilation showed low rate of
retention. This effect corresponded to that report in the above-mentioned publication.

8) From these results of the experiments it is assumed that, without support by the abomasum
which had been depleted by fasting or insufficient milk feeding, the reticulo-rumen descended down
relatively to the abdominal wall; furthermore, the emaciation which the goat with stomach dilation
suffered affected remarkably not only the digestive organs, but also the whole growth of body.

o

4 Experiments on the Influence of Age and the Methods of Diet-Supplying on the Course of the
Swallowed Bolus.

1) By means of X rays the course of the swallowed bolus was investigated with goats of various
ages after birth on fluid and solid food.

2) In the first experiment using 8 kid goats aged 2 to 4 weeks the capsules (6.5 mm. in diameter
and 20 mm. in length) were swallowed respectively and the following results were gained:

The rates of the capsules swallowed down into the rumen and reticulum were 27 per cent at 2
weeks of age, 33 per cent at 3 weeks and 38 per cent at 4 weeks. The rate of swallowing into the rumen
and reticulum in the suckling period increased with age proceeding. But during the period from 2
to 4 weeks of age, the rate into the rumen and reticulum was relatively low: they deposited in the
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rumen at 20 per cent, reticulum at 14 per cent, omasum at 29 per cent and abomasum at 37 per cent.

3) In the second experiment 5 kids at 1 month of age which had been fed on milk alone were
used. Various sizes of capsules and dumplings were administered and their courses in the stomach
were observed. The dumpling of 20 mm. diameter was swallowed into the rumen and reticulum.
The capsules of 5 mm. diameter, 5 mm. length and of 10 mm. diameter, 20 mm. length were swal-
lowed into the abomasum in almost cases. In the test on the 5th day after weaning, nearly all of them,
regardless of shape and size, were swallowed into the rumen and reticulum.

4) Comparative experiments were made in two cases; one with an animal on milk feeding,
while the other was with a weaned one at 1 month of age. Offered wheat bran containing barium
sulphate, the latter swallowed it into the rumen, but the former into the abomasum even at 7 weeks,
but at 13 weeks of age the former as well as the latter swallowed it into the rumen.

5) In the third experiment 9 goats of ages varying from 2 weeks to 7 months were used to inves-
tigate how the method of administering liquids would affect the course into the stomach, by feeding
milk in which barium sulphate suspension was contained. Following five experimental methods of
feeding milk were employed:

(i) method I : feeding milk through a nipple;

(i1) method II : feeding milk from a bucket;

(iii) method I : feeding thick gruel milk containing a large amount of starch from a bucket

(barium gruel meal);

(iv) method [V : feeding milk by means of a sucking pail which was invented especially for

this experiment;

(v) method V : feeding milk with hands which served to limit the swill.

Under the feeding of methods I, III, IV and V, milk was swallowed into the abomasum, but with
method II, it entered into the rumen and reticulum in almost cases. When the amount of a milk
deglutition was more than 8 ml., it flowed into the rumen and reticulum, about 4 ml., into the rumen,
reticulum and abomasum. If the deglutition amount was within 3 ml., it entered into the abomasum.
The amount of a deglutition at the time of swallowing milk or liquid is a significant factor in deter-
mining the course of flow.

III Studies on Digestion and Absorption in the Reticulo-Rumen

I Experiments on the Passage and Mechanical Digestion of the Ingesta in the Rumen

1) In the first experiment an adult goat on normal feeding was given stained oats to examine
how long they would stay in the rumen and to what degree their chaffs would be crushed.

2) The percentage of remains of the oats intake in the rumen was 83.2 per cent at 6 hours after
feeding; 77.4 per cent at 24 hours; 47.8 per cent at 48 hours; 16.7 per cent at 3 days; 2.6 per cent at 5
days; little or nothing at 6 days. It was deduced that the quantity of ingesta moving onward from
the rumen was about 14 or 14 of total content per day.

3) Concerning the rates of oat chaffs crushed in 24, 48 and 72 hours after feeding, the calculated
data from the samples taken from the rumen were as follows:

(i) after 24 hours, 20 mesh and over: 56.6 per cent

30 mesh and over: 27.0 per cent

(ii) after 48 hours, 20 mesh and over: 29.8 per cent

30 mesh and over: 47.3 per cent
(iii) after 72 hours, 20 mesh and over: 14.2 per cent
30 mesh and over: 51.9 per cent

4) In the second experiment two adult goats fed stained oats and stained beet pulp comminuted
to 50 to 60 mesh were used, to investigate the passage of rumen ingesta to abomasum. The samples
of the rumen and abomasum contents were taken out by a catheter method.

5) In the abomasum there was a small amount of stained oat chaffs of 30 mesh and less noticed
at 90 minutes after feeding, but the comminuted pulp was discerned in large amount even after 30
minutes. The passage of the finely crushed and ground ingesta from the rumen to the abomasum
seemed to be fairly rapid.

6) The feed intake might be churned and crushed into pieces during their stay in the rumen,
but not in the abomasum.

2 Experiments on the Changes of Composition of Foodstuffs in the Rumen
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1) The first experiment on the changes of foodstuffs was made with a fistulated goat. The glass
tubes (20 mm. in diameter, 40 mm. in length) covered with wire gauze in which some testing materials
such as lupine hay meal and comminuted filteg paper had been enclosed were put into the rumen,
and after 12, 24, 36 and 48 hours they were taken out for chemical analysis.

2) The following degrees of digestibility of lupine hay meal were ascertained :

nitrogen free extract crude fiber crude protein
in 24 hours 28.2 per cent 18.4 per cent 63.6 per cent
in 48 hours 62.6 per cent 29.5 per cent 134.6 per cent

It is supposed that nitrogen free extract and crude fiber were fermented into some volatile fatty
acids by the vigorous microbiological activities of microorganisms in the rumen.

3) Cellulose of filter paper disappeared to the amount of 13.0 per cent in 24 hours, 23.7 per cent
in 48 hours.

4) The second experiment on the changes of foodstuffs was carried out with two goats which
were fed the experimental diet concentrates with barium sulphate added as indigestible index sub-
stance. The result obtained by barium ratio calculation indicated that dry matter disappeared from
the rumen at the rate of 40 to 44 per cent in 24 hours after feeding, crude protein 38 to 39 per cent,
nitrogen free extract 51 to 56 per cent and crude fiber 28 to 34 per cent.

3 Experiments on Absorption from the Rumen, Especially the Effect of Feeding Methods

1) Experiments were carried out with 5 adult goats under three different experimental feeding
methods; the jugular blood sugar and the blood urea concentration were determined in each case;
glucose and urea were fed them together with concentrates in method 1, together with water from
a bucket in method 2, and with water from a nipple bottle in method 3.

2) When 3 g. glucose per kg. body weight was administered, remarkable rise of the blood sugar
level was observed only in nipple feeding method. This response was in accord with that of the same
experiment carried on with rabbits.

3) In the case of the administration of urea, on the other hand, there resulted a high level of
blood urea concentration in every feeding method. Although a goat which had drunk urea solution
(1 g. per kg. body weight) from a bucket got poisoned and died, no urea poison was caused in the
case of nipple feeding.

4) The absorption of glucose through the wall of the rumen, of which contents had been removed
completely, was observed when 1 or 2 g. of glucose solution alone was applied directly to the rumen
wall. In 1 hour after administration, the blood sugar level rose 158 to 221 per cent; it returned to the
normal value in 4 to 6 hours. From these observations absorption of glucose through the rumen wall
is evident.

5) As for the blood urea concentration observed with the same experimental method, it increased
immediately and presented 269 to 376 per cent in 6 hours after administration; that high level was
maintained. It issuggested from those responses that the rapid absorption of urea through rumen wall
occurs, and lasts for several hours.

4 Experiments on the Rumen Infusoria

1) An experiment on the separation of the infusoria from the rumen contents under the feeding
wheat bran was made in order to study the usefulness of the rumen infusoria in the nourishment of
the host animal. The infusoria was composed of 96.9 per cent of the organic matter, 42.8 per cent of
the crude protein, 5.8 per cent of the crude fat, 48.3 per cent of the carbohydrate, 3.2 per cent of the
crude ash and 40.8 per cent of the pure protein.

2) The artificial digestion coefficient of infusorial protein by pepsin was about 83.7 per cent.

3) If the population of Entodinium was assumed to be one thousand per 1 cubic mm. of rumen
contents, the amount of protein of infusoria origin supplied to their herbivorous host animal should
be about 0.16 g. per dl. of rumen content.

4) The amino acid pattern of the infusorial protein, separated by paper chromatograph, was
alanine, valine, leucine, isoleucine, threonine, glutamic acid, cystine, lysine, arginine, tryptophane
and serine.

IV Influence of Feeding on the Digestion of the Reticulo-Rumen
1 Influence of Sucking Methods on Feed Intake and Digestibility
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1) To investigate the amounts of the consumption of hay and its digestibility, observations were
made using 2 suckling kids one month of age. Equal amounts of milk were supplied with an open
bucket to the one and through a nipple bottle to the other, and Chinese milk-vetch hay was fed freely
to them.

2) Feeding through a nipple bottle stimulated the consumption of hay, so that it was 27.4 to
37.2 per cent higher than the consumption by the bucket-fed animal.

3) As to the digestibility of milk and hay, the nipple feeding brought better results in crude
fiber, but somewhat worse in nitrogen free extract and no difference in other nutrients.

2 Influence of Feeds upon Prehension and Deglutition

1) Two goats with rumen fistulae were fed on single feeding of wheat bran, rice bran, barley
bran, soybean oil meal, ground corn, rice straw, rye grass or white clover. In each case, the feed
intake, the time of prehension and mastication, and the number of mastications were measured. Also
the swallowed boluses were collected by a spoon from the fistulae to investigate their weight, shape
and moisture content.

2) Before reticulum contraction, the bolus was strongly casted out through the cardia to rumen.
Rice bran and barley bran, however, did not take the shape of a bolus, but formed a pulpy mass
which seemed to ooze out.

3) Soybean oil meal and corn were ingested better in amount but masticated less than the pow-
dery concentrates such as wheat bran.

4) On feeding with rice straw cut in the length of 3 cm. and 30 cm., the latter was found to
require longer time in phehension, besides, the number of mastications was greater but the intake
amount was less.

5) On feeding of rye grass and white clover, the time of prehension was long and the number
of mastications was great in rye grass, whether grass or hay. Green grass such as white clover was
swallowed without good mastication.

6) The rate of secretion of saliva during eating was estimated from the water content of the
bolus. The content of saliva in the bolus was 64 to 90 per cent in the case of feeding of soybean oil
meal and corn, 120 to 127 per cent in wheat bran, 200 to 216 per cent in rice bran, 254 to 265 per cent
in barley bran, 19 to 76 per cent in green grass and 136 to 172 per cent in hay. In the experiment on
rice straw, 223 to 263 percent in “3 cm.”, 294 to 298 per cent in “30 cm.”. The production of saliva
increased when the straw was cut longer.

7) The water content of the bolus was 46 to 55 per cent in coarsely ground concentrates, 61 to
76 per cent in finely ground concentrates, 65 to 68 per cent in hay, 74 to 79 per cent in rice straw
and 88 to 90 per cent in green grass.

3 Influence of Cutting and Grinding of Roughage on the Amount of Feed Intake and Rumination

1) Rice straw cut 15, 5 and 1 cm. long and comminuted straw were fed to 2 goats and the
response difference between them was observed.

2) There was little difference of feed intake between the three kinds of cut straw. On commi-
nuted straw, the intake amount was less than the others. Intake of dry matter per 100 kg. body weight
was 2.7 to 3.0 kg. in cut straw, 2.1 to 2.2 kg. in comminuted straw.

3) No great difference was noticed between the times when the rumination occurred after feed-
ing. It occurred in the shortest time on 1 cm. cut straw, and in the longest time on comminuted
straw.

4) No noticeable effect on the rumination was recognized in three cases of cut straw. However,

on comminuted straw, the time and the number of mastications showed a tendency to decrease.

g £ x M

1) AGRAWARA, L. P., Duncan, C. W. & Hurrman, C. F. 1954. J. Nutrition, 48 : 29.

2) ALEXANDER, O. F. 1954. Aust. Vet. Res., 30 : 68.

3) Anison, E. F. 1954. Biol. J., 57 : 400.

4) BarcHh, C. C. 1950. Brit. J. Nutrition, 4 : 361.

5) BARCROFT, J., MCANALLY, R. A. & PuiLripson, A. T. 1944. J. Expt. Biol., 20 : 120.
6) BECHER, E. R. & TaLsorT, M. 1927. Iowa Stat. Coll. J. Sci., 1 : 345.

7) BecHER, E. R., ScuuLz, J. A. & EmErson, M. A. 1930. Iowa Stat. Coll. J. Sci., 4 : 215.



310

8)
9)
10)
11)

12)
13)

14)
15)
16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

34)
35)
36)
37)
38)

39)
40)

41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)

PN % E

BeLr, F. R. & Jones, E. R. 1945. J. Comp. Path. Ther., 55 : 117.

Benzig, D. & PuiLripson, A. T. 1957. The Alimentary Tract of the Ruminant, Oliver.
BercomaANnN, H. D. & Dukes, H. H. 1926. J. Amer. Med. Assoc., 69 : 600.

Berz ; MancoLrp, E., 1926. Handb. Ernihr. Stoffwech. Landw. Nutztiere, II: 200. Julius
Springer.

Brack, A. L., KLEIBER, M. & SmrTH, A. H. 1952. J. Biol. Chem., 197 : 365.

BLAxTER, K. L., Hucreson, M. K., RoBerTsoN, J. M. & WiLLson, A. L. 1952. Brit. J. Nutrition,
6:1.

BLAXTER, K. L., Granam, N. M. & Wainnan, F. W. 1956. Brit. J. Nutrition, 10 : 69.
BrowNLEE, A., 1956. Brit. Vet. J., 112: 369.

Brockmann, C. 1935. Der Werg der Schrundsonde in der Vormigen des Rinde., Inau. Dissert.
Hannover.

BryanT, M. P. & SmaLL, N. J. 1956. J. Dairy Sci., 39 : 927.

BryanT, M. P., SmaLL, N. J., Bouma, C. & Rosinson, I. 1958. J. Dairy Sci., 41 : 1741.
Burrouchs, W. & GerLAUGH, P. 1949. J. Animal Sci., 8: 3.

Burroucss, W., EpingToN, B. H. & BeTHKE, R. M. 1949. J. Animal Sci., 8 : 9.

Burroucns, W., Gavy, L. S., GERLAUGH, P. & BeTukE, R. M. 1950. J. Animal Sci., 8 : 214.
CasrtLE, E. J. 1956. Brit. J. Nutrition, 10 : 15, 115.

CLaRrk, R. 1956. J. S. African Vet. Med. Assoc., 27 : 2.

CowMmLing, R. S. & TrrcHEen, D. T. 1951. J. Physiol., 115 : 210.

Conrap, H. R. & Hisss, J. W. 1954. J. Dairy Sci., 37 : 512.

Conrap, H. R., Hisss, J. W. & Frank, N. 1958. J. Dairy Sci., 41 : 1248.

Crang, E. M. & Hansen, R. G. 1952. J. Dairy Sci., 35 : 631.

Czepa, A. & STiGLER, R. 1926. Pfliigers Arch., 212 : 300.

Czepa, A. & STIGLER, R. 1926. Fortschr. Naturw. Forsch., 6 : 1.

Davenporr, E. 1897. Ill. Agr. Exp. Sta. Bull., 46.

Dosson, A. & PuiLLIPsON, A. T. 1958. J. Physiol., 140 : 94.

DogiEeL, V. 1925. Arch. Protstenkde., 50 : 283.

DoucHerTy, R. W., KLAvVANO, C. S., Dicuson, W. M. & Kravano, P. A. 1956. Cornell Veter-
inarian, 46 : 398.

Downig, H. G. 1954. Amer. J. Vet Res., 15: 217.

Duncan, C. W., Hurrman, C. F. & AGrawaRra, L. P. 1952. J. Dairy Sci., 35 : 505.

Duncan, C. W. Acrawara, L. P, Hurrman, C. F. & Lurcke, R. W. 1953. J. Nutrition, 49 : 41.
EBeRLEIN, R. 1895. Ztshr. Zool., 59: 233.

ELLENBERGER, W. & ScHEUNERT, A. 1925. Lehrb. Vergleich. Physiol. Haustier, 3 Aufl. 281. Paul
Parey.

Erspen, S. R. 1945. J. Exp. Biol., 22: 51.

ELspen, S. R., Hrrcucock, W. S., MarszALL, R. A. & PurLLipson, A. T. 1945. J. Exp. Biol., 22
: 191.

ELspEN, S. R. & PHiLLIPsON, A. T. 1948. Annu. Rev. Biochem., 17 : 705.

Eusesrs, A. N,, Scuaw, J. C., LerFreL, E. C. & LAcksmaN, S. 1959. J. Dairy Sci., 42 : 692.
FERBER, K. E. 1928. Ztshr. Tierzucht. Zuchtungsbiol., 12 : 31.

Fiscuer, R. C., Durreg, F. W. & BounstepT, G. 1940. Wiss. Agr. Exp. Stat. Bull., 449.

FratT, W. P. 1955. Thesis. Cornell Univ.,

FrarT, W. P., WARNER, R. G. & Loosty, J. K. 1957. J. Animal Sci., 16 : 1021.

Frarr, W. P., WARNER, R. G. & Loos, J. K. 1958. J. Dairy Sci., 41 : 1593.

Frourence, P. 1833. Mem. Acad. roy. Sci. de inst. de France, Tom, 12.

Forin, O. & Wu, H. 1919. J. Biol. Chem., 38 : 81.

Garrup, W. D. 1956. J. Agr. Food Chem., 4 : 625.

Gray, F. V. 1947. J. Exp. Biol., 24 : 15.

Gray, F. V., PiLorim, A. F. & WELLER, R. A. 1951. Nature, 167 : 954.

Gray, F. V. & PiLgrim, A. F. 1951. J. Exp. Biol., 28 : 83.

Gray, F. V., PiLorim, A. F. & WELLER, R. A. 1952. Nature, 171: 347.

Hageporn, H. C. & Jensen, B. N. 1924. Biochem. Ztshr., 140 : 538.



56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)
82)
83)
84)
85)
86)
87)
88)
89)
90)
91)
92)
93)
94)
95)
96)
97)

98)

99)
100)
101)
102)
103)
104)
105)
106)
107)

FHE OREAHEMIPIIT 311

HacGeMANN, O. 1891. Landw. Jb., 20 : 264

Harvre E. B, Duncan, C. W. & Hurrman, C. F. 1940. J. Dairy Sci., 23 : 953.
Hecranp, R. B,, LamerT, M. R. & Payne, L. C. 1957. J. Dairy Sci., 40 : 1107.
Heavp, P. J. 1953. Brit. J. Nutrition, 7 : 124,

Hermann, H. A. 1936. Mo. Agr. Exp. Sta. Res. Bull., 245.

Hisss, J. W. & Conrarp, H. R. 1958. J. Dairy Sci., 41 : 1230.

[RHE, KR#&. 1949, HE=#. 20: 65,

IHE, K7, 1949, A&, 20: 130,

B3, K7x. 1950, HE=w#H, 21: 21,

R, K&, 1952, AERW,. 23: 85,

[REAIE, 1953, JbRFACH. 1: 315,

JRYEATIE, 1953, JBRFEAcK. 1: 522,

[RyEAyiE. 1954, JERIFACE. 2: 176,

[LHEAIE. 1952, PLA—HEE L ME, HAEE.

HorLunp, S., Quin, J. I. & CLark, R. 1948. Onderstepoort J. Vet. Sci., 23 : 393.
FHOE=. 1951, HEfkE, #EE.

EHREAM, 1949, SRR, =R,

YEiE, fgiE. 1951, BMETREUS. G.2: 139,

BE, g 1959, A%<, 29: 319,

famibk, 1959, H¥|R#W. 29: 313,

mid, #A, EiE, 2H. 1953, BAEEEs. GT: 163

i, BiF, K. 194, BEHME. G.8:75

FYT, EFE. 1955, gfr. 29 : 833, 916, 1956, (k. 30: 47,

YL, REE, FRL. 1956, AESW. 271:77.

MYLER. 1959, BERW. 29: 1

PNT, ZeF. 1958, #&{L, 33:4

AT, 7%, R, 1959, gl 33:249,

ML, BB, 1959, HE&#E. 30 : 166,

KELLNER, O. 1926. Die Ernihrung Landw. Nutztiere, Paul Parey.

KesLER, E. M. & Knopr, C. B. 1951. J. Dairy Sci., 34: 145.

KesLER, E. M., Ronning, M. & Knopr, C. B. 1951. J. Animal Sci., 10 : 969.
KEesLEr, E. M., MaCarTay, R. D. & Knopr, C. B. 1956. J. Dairy Sci., 39 : 542.
KippLE, P., MarsHaLL, R. A. & PaiLLieson, A. T. 1951. J. Physiol., 113 : 207.
King, K. W. & Moore, W. E. C. 1957. J. Dairy Sci., 40 : 528.

B, T, 1959, gk, 33:737,

S, M. 1959, Mk, 33 : 867,

FH O£, 1952, yuw 7T —, [KIEEE.

LenceMANN, F. W. & Arren, N. N. 1959. J. Dairy Sci., 42 : 1171.

LenkerT, W. & Haseck, R. 1930. Wiss. Arch. Landw. Abt. B,2 : 517.

Lenkert, W. 1930. Wiss. Arch. Landw. Abt. B, 3 : 631.

Looswy, J. K., WiLLiams, H. H., Tuomas, W. E., Ferris, F. H. & My~arp, L. A. 1949. Science,
110 : 144.

MancoLp, E. 1926. AsperHALDEN, Handb. Physiol. Arbeitmeth. Abt. IV, 4, 6-2:1810. Urban
& Schwarzenberg.

MancoLp, E. 1926. Handb. Ernihr. Stoffwech. Landw. Nutztiere, Band II: 107. Julius Springer.
MarsuaLL, R A. 1949. Brit. J. Nutrition, 3 : 1.

MarsHALL, R. A., ArR~NoLD, P. T. D. & Beckker, R. B. 1950. J. Dairy Sci., 33 : 399.

HBRITT, 1952, SURILEERE, HEUSE 1%, WHER.

Masson, M. J. & PuiLLipson, A. T. 1951. J. Physiol., 113 : 189.

McANaLLy, R. A. 1942. Biochem. J., 36 : 392.

McANALLY, R. A. & PaiLripson, A. T. 1944, Biol. Rev., 19 : 41.

McCanprisa, A. C. 1923. J. Dairy Sci., 6 : 347.

McCrymonT, G. L. 1951. Austral. J. Agric. Res., 2: 92



312 AN = L)

108) McGriLLivery, W. A. & Dvg, J. A. 1950. Amer. J. Physiol., 162 : 434.

109) McNavucHT, M. L. & SMmITH, J. A. B. 1947. Nutrition Abst. Rev., 17 : 18.

110) McNauvcuT,M. L., SmiTs, J. A. B., HENrY, K. M. & KonN, S. K. 1950. Biochem. J., 46 : 32.
111) McNavucGHT, M. L., OwEN, E. C., HENrY, K. M. & KoN, S. K. 1954. Biochem. J., 56 : 151.
112) MicHAELs, S. J. & McKiInLEY, R. E. 1954. J. Amer. Vet. Med. Assoc., 124 : 26.
113) Mices, J. T. 1951. J. Dairy Sci., 34 : 492.

114) fAREAE, I8H. 1954, X#MEHO® DT & BUGILE, &R

115) Moir, R. J. & WirLLiams, V. J. 1950. Austral. J. Sci. Res., B, 3 : 381.

116) Moir, R. J. 1951. Austral. J. Agric. Res., 2 : 322,

17) #FHAk, i, &fF, MmN, 1957, BEHEE. G.13:59,

118) Morrison, F. B. 1951. Feeds and Feeding. The Morrison Pub. Co.

119) Nanceront, L. L. 1954. J. Amer. Vet. Med. Assoc., 125 : 451.

120) ParTHASARATHY, D. & PHiLLiPsON, A. T. 1953. J. Physiol., 121 : 452.

121) PuiLLipson, A. T. 1939. Quart. J.Exp. Physiol., 29 : 395.

122) PurLuieson, A. T. & McAnaLLy, R. A. 1942. J. Exp. Biol., 19 : 186, 199.

123) Raperr, T. & StAajanoFF, I. V. 1955. Arch. Tierernihrung, 5 : 331.

124) Rankin, A. D. 1940. Cornell. Univ. Thesis.,

125) Reep, F. M., MoIr, R. J. & UnpeErwooOD, E. J. 1949. Austral. J. Sci. Res., B, 2 : 304.
126) Rem, R. L. 1950. Austral. J. Agric. Res., 1 : 182.

127) Rick, R. F. 1954. Austral. Vet. J., 30 : 29.

128) Ross, I. C. 1931. Austral. Vet. J., 7: 122.

129) FpEie. 1951, FKEFEY, HRHE.

130) SanBorn, J. W. 1893. Utah Agr. Exp. Sta. Bull,, 21.

131) SANDER, E. G., WARNER, R. G., Harr1son, H. N. & Loosti, J. K. 1959. J. Dairy Sci., 42 : 1600.
132) Scuavrk, A. F. & Amapon, R. S. 1928. North Dakoda Agr. Expt. Sta. Bull., 216.
133) Scuamsyk, P. 1951. Nord. Vet. Med., 3 : 355., 1003.

134) ScunaNTz, J. D. 1957. Amer. J. Vet. Res., 18 : 73.

135) ScHEUNERT, A. 1924. Handb. Biochem. Mensch. Tiere, 5.

136) ScruUBERG, A. 1888. Zool. Jb., 3 : 655.

137) Scuwarz, C. 1925. Biochem. Ztschr., 156 : 130.

138) Sisson, S. 1953. The Anatomy of the Domestic Animals, 456. W. B. Sanders.

139) SeerBER, I. & HyDEN, S. 1952. Nature, 169 : 587.

140) StArrors, H. 1926. Arch. Tierheilk., 54 : 525.

141) SriGLER, R. 1930. Wiss. Arch. Landw. Abt. B, 4 : 613.

142) StiGLER, R. 1949. Deutsch. Tierirztl. Wochenschr., 56 : 170.

143) Swanson, E. W. & Harris, D. 1958. J. Dairy Sci., 41 : 1769.

144) Tawmarte, H. 1957. Tohoku J. Agric. Res., 8 : 65., 1956. 7 : 209.

145) HERMER, 1945, Hr#gv > b7 o BEEEARM, R,

146) ZEEAERIESR, 1943, 10: 21,

147) BROAREREZCEHE. 1950, M3ubEairs, Wass,

148) TrAUTMANN, A. 1932. Arch. Tierernihr. u. Tierzucht., 7 : 400.

149) TrauTMANN, A. & ScuMmIDT, J. 1933. Wiss. Arch. Landw. Abt. B, 9: 1.

150) TrAuTMANN, A. 1933. Wiss. Arch. Landw. Abt. B, 9 : 178.

151) TRIER, J. 1926. Z. Verg. Physiol., 4 : 315.

152) Tsupa, T. 1956. Tohoku J. Agric. Res., 7 : 231, 241.

153) Userwy, F. 1930. Wiss. Arch. Landw. Abt. B, 3 : 4, 368.

154) MEGE. 1958, FEOAEFHY:, BB,

155) VAN Sryke, D. D. & New, J. M. 1924. J. Biol. Chem., 61 : 523.

156) WARNER, R. G., GrrppiNg, C. H., FLaTT, W. P. & Loosir, J. K. 1955. J. Dairy Sci., 38 : 605.
157) WARNER, R. G., FLaTT, W. P. & Loosit, J. K. 1956. J. Agric. Food Chem., 4 : 788.
158) Warson, R. H. & Jarrer, I. C. 1944. Comm. Austral. Bull., 180.

159) Warson, R. H. 1944. Coun. Sci. Indust. Res. Austral. Bull., 180.

160) WecnNER, M. I, Bootn, A. N., ELevenjem, C. A. & Harr, E. B. 1941. Proc. Soc. Exp. Biol.
Med., 47 : 90.



REE R BB 313

161) Weisg, G. H. & Anperson, G. W. 1939. J. Dairy Sci., 22 : 697.

162) WeisE, G. H. & MILLER, P. G. 1942. J. Dairy Sci., 25 : 529.

163) WHEesSTER, J. 1926. Die Physiologie und Pathologie der Vérmagen beim Rinde. Richard Schoetz.
164) Zuntz, N. 1891. Pfliigers Arch., 49 : 483.

EXPLANATION OF PLATES 1-7.

Plate 1.

Fig. 1. The sleeve (d) used to close the fistula opening consists of wooden (a) and metallic (c) plugs
and a rubber band (b).
Fig. 2. The rumen-fistulated goat.
Fig. 3. The catheter inserted from the oesophagus to the dorsal sac.
Fig. 4. The catheter inserted from the oesophagus to the ventral sac.
Following X ray photographs show the stomach of goats from newborn to 5 weeks of age. They were
taken indirectly from the left side of the animal. (Figs. 5-19.)
Fig. 5. The stomach immediately after newborn.
Figs. 6, 7. The rumen and reticulum after the oral administration of 5 ml. barium sulphate meal
through a catheter directly into the rumen (at birth).

Plate 2.

Fig. 8. Photographs of the movements of rumen and reticulum taken continuously at 3 seconds
intervals under the administration of 10 ml. barium sulphate (at birth).

Figs 9, 10. The dilation of stomach under the administration of 10 ml. air (at birth).

Fig. 11. The dilation of stomach under the administration of 10 ml. air and 5 ml. barium sulphate

(at birth).

Fig. 12. The rumen and reticulum at 1 week of age.

Fig. 13. The course of milk ingested at 1 week of age.

Fig. 14. The stomach at full-fed milk at 1 week of age.

Plate 3.

Fig. 15. The rumen and reticulum at 2 weeks of age.

Figs. 16, 17. The rumen and reticulum at 3 weeks of age.

Fig. 18. Photographs of the movement of rumen and reticulum taken continuously at 3 seconds
intervals at 4 weeks of age.

Fig. 19. The rumen and reticulum at 5 weeks of age.

Plate 4.

Following X ray photgraphs show the reticulo-rumen dilation of goat during suckling period
(Figs. 20-24.).
Fig. 20. The stomach dilation of goat at 2 weeks of age.
Fig. 21. The stomach under the administration of barium sulphate meal at 2 weeks of age.
Figs. 22, 23. The abnormal shape seen in the reticulum and the atrium of rumen at 3 weeks of
age.
Fig. 24. The abnormal shape in the reticulo-rumen at 5 weeks of age.
Following X ray photographs show the reticulo-rumen dilation promoted experimentally in the suck-
ling period (Figs. 25-28.).
Fig. 25. The stomach of goat in group I (fasting group) at 4 weeks of age.
Fig. 26. The stomach of goat in group 2 (underfeeding group) at 4 weeks of age.
Fig. 27. The stomach of goat in group 3 (milk feeding through a catheter to the rumen) at 2 weeks
of age.

Plate 5.
Fig. 28. The stomach of goat in group 4 (control group) at 4 weeks of age.

Following X ray photographs show the place of deposition of the capsules and dumplings swallowed
into the stomach (Figs. 29-34.).
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Figs. 29, 30. The swallowed capsules and dumplings at 3 weeks of age.
Figs. 31, 32. The swallowed capsules and dumplings at 1 month of age.
Figs. 33, 34. The swallowed capsules and dumplings on the 5th day after weaning which has been

Fig. 35.

Plate 6.
Fig. 36.

performed at 1 month of age.
The initial place of deposition of wheat bran containing barium sulphate in the milk
feeding goat at 7 weeks of age.

The initial place of deposition of wheat bran containing barium sulphate in the goat at 7
weeks of age which has weaned at 1 month old.

The series of X ray photographs show the course of milk into the stomach affected by 5 different
feeding methods. (Figs. 37-42.).

Fig. 37. A sucking pail invented to use in method IV. Left: a nipple. Right : an open pail pro-
vided with the nipple.
Fig. 38. Method I ;into the abomasum at 4 weeks of age.
Fig. 39. Method II ; into the rumen, reticulum and abomasum at 2 weeks of age.
Fig. 40. Method III ; into the abomasum at 4 months of age.
Fig. 41. Method IV ;into the abomasum at 7 months of age.
Fig. 42. Method V ;into the abomasum at 6 months of age.
Fig. 43. The catheter inserted from the mouth to the abomasum.
Plate 7.
Observations of the bolus swallowed through the cardia into the rumen.
Fig. 44. Shows opening of oesophageal groove.
Figs. 45,46. Shows appearance of the bolus to the cardia region.
Fig. 47. Shows the bolus casted out into the rumen.
Following photographs show the swallowed boluses collected by a spoon from the rumen fistula.
Fig. 48. Wheat bran bolus.
Fig. 49. Rice straw bolus.
Following photographs show the degree of mastication. Left: the mastication degree of bolus,
Right : feed.
Fig. 50. Rice straw cut 3 cm. long.
Fig. 51. Rice straw cut 30 cm. long.
Fig. 52. Rye grass hay.

Fig. 53.

White clover, green.
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