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Fundamental Studies on the Digestion in the Domestic Fowl
II. Effects of the Grit on the Movements of Gizzard
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(Text-fig. 1; Plates 1 - 3)

i

b3

EERREY ITBLT, BOMLROIFEEICE S HLBEERNT 3 120D ERIIEE LT,
AROWETHI L L UG EEBICOOLTXBRBEETIIO, FEHANOWETRBOTH B L U8B B
IR D g s B IELR, EERRBE 2R L.

WAERLSETRE, BECYOEAUTHWT Lo B IRHERIC K > TERMNICHEET 208
BEEONBCEICEVERINS, o THBRBHOMLICERESEZAZHE L TED, HICL¥ER
LT iEbh 3.

17 BB, ¥ BICTRA S ORHRD D), IOREMSILIC RIT T HED KoL TR E L O
EMBINTLEY, HEEHE BENODBOBEFICOLTOMAERBBEETEOh TR,
HHITr — DICRAE LT ENMPDBESZ ICEE LB RIChE, FRCRR OO REREHSR
BOBESRRINIE AP, HERETEOFERSHBENOWBE [ELOBMENESHS D LEBE
N30T, BFAEFRBONEAPBOEERREA~S L& bic, PBREREL, TORNKRICE
g3 EER A R EE L, DESHEEBICRIZFTEEICOLTRIT LIEREMET S,

R B 5 &

D K B

ARBICHOIBIL, EERFKEEFBREHBFMAZICEOT, SRSy — Y HT,
W OMBEREITIE > TS MRBAPF40ES A 1 HUE, BBOKEEZHIE UcBEp X DRA,

RBOREIIROBEY TH 5.

WEOBEE#- 725 W AKKD, THOK « BEHEAFEERS L, hiE, FHICKBOEFERORF
FIRENABR T, MEEEATAMADOD Z2BITOHLT, XBBEETEL, HENLEBEE(AL
b0 6 FERE Lz, RBEREEMN L BERRR, — I L, A« BEREAFER
HU, KISHHITEREKE LD,

ZMRBOKREIIFE 1 52,2702, #252,3002, #3751,6102, #451,4802, #5%51,6202,
% 6%52,7502, THIRD DZEENH - I,



458 K & L]

T, HAOERARESBRFOBEFBDOEELOHERNOUBOFEERIELET 500, HEEET
ATEET HE 5 HEERICGRUBIZICILT.

2) # A 8 Ok

IR OKL » AR SFBERHOREIBIVZOREGHGHIITIFLVORBEBMEZRAR L., 4
DBREIIAE (6 Ay Vafia@BLIbDE, WIT8 £ v ¥afiii@ly 2Rk, i (8
Ay VaiE@ERLLbOE, FiTI02 v ¥a BEEET 2 ORI, £%30%, /M (104 >
VaEAHBLIzbDE, FIL20X y Vo faBilET 5 b0EBRI) 20% OE ARG L, ik
(202 v ¥ 2 AT OMEY) 20%%2MAl. ik, MEREERBIF~I v THS.

BRIITTROBEHM ) » FEIOA v ¥ 2 THL, BIT204 v ¥ 28 THREZ RO THL,

3) K Bk

RKREBWA 2IICHH S, B 1HRGEICDEESR USRS, & 2 WD SRR &
L7-.

KRR AMhOM O RBRFARHI WAL L, TORBREEBE TS LEDIC, ARMEZSHES
JUI0HED 2@, XEBEAETIE> 2.

XBBEEIATHS ICHE UTITI o 7248, 5 | HITIXHIDMERE ICHtEE N ) v 2 &R Uikt 28
H Lk, BHIXREBERTLE 2~ 3 BHRBIGER L TITE o /..

FOE2MITRE | PIFARETH, BREERICEES LD RICE | e RBICHEREETTE
7o, B, BEUPDBOHENICED 2FEREBEBIET 5700, WMk Y v 2 BEEBZLZTIC
SR TR AT IS 72,

U EB OB XBEHERE Lic 7 4 v 20 551 L7 HERBICOLTITRL, BBREIH®RDE
FEMG D E L RS U,

RBRRERBIUER

) BB

RBREBICH D, BRABOEEICE UXBBRETE > IR, RHOEREORETROBLRA
BIFOBTREEOXBRGICE ULOHEBPREY Shiz, THOBHMHORERROBDOIRENRERIZ
PL 1, Figs. 1,2 0in TdH o 7248, —Hid Fig- 3 OmE MG BEEIN. 7, HHOFRARTFOBR
TR L4 T, Fig 4 om THo 7z,

U bEoBgh S BNORBOBEHERELHET 2 &, EETOXEENIRE, BEEEZRENLSR
T, Figs. 1, 2 TRHBTDICEBR UCBETEZZH oD T, BEMNICEIPDENELELLEL., £

DEHIRIED S KM U TR BN O L BE U7z,

Fig. 4 OMBRRERAZRE LIZLIC D ST, Figs 1, 2 LFLIRLY, HiHEA MR
WSS HSMTHBIL S 5. 2 BERBEIHEARRSEODESXEERI L, BELKEE
EUIEREHEIN .

ULROBE#EREP SREORAFHOBRHENICRDBOEERELBLY, BELTOMRHTY
BILBXLOLIEBERINI., —FHEOFEBFOBTIHBERNIKEIERELKEEYTIREOZE
OWBBHERE L TOAE T EEEA L.

A—F%EH T ICEIOBOHENORBOBERBICHENBEEIN L LT, BoMKkickY
BEAND S OO IIRICHTROMENH 5 72 LR SN,

BICHBAERE LIS Th, S ICRET 2WHERNT 2 852 5N b, hMEZALAD
BOBEICRIPBELLBALESOLIONRARINSZCLE, HEALSOUBONEDORLES LS C



B OMIICBId 2 ERAPIE 459

EERLTEY, FAREHEENETNEIETHAI.

TENIKA - e PO E I HYEMRICRY, Kaver 53 BRBOBE SR> 72 | FROBTH
BRICHBOBFEEZEZRELTEYD, 2RRICHOESH B L S OO ERBOEREIZ MkEIc
S0P, BELUBBOE, BEHICLS bOPBABEERECRMHOLTED - 7x.

2) # & R B

B 1HICBT 2RBEHORERRIE, HRABRIAXEIIORNLZ IEHOKEH. HITHokExHE
BERZBENUTEAE UMIOSE D SKET 2HANHEIN, SRS 4 B~ 5 % T 1B
AR RICII Y B ORAENED S,

ChitkR L% 2T, HBREIERBHREBICKNOERELEATEEL, 2 KHE~ 3 BE%ZICE
AMDOBDERERORT EBHEIN .

Fl—{E R TRBROBRGATHOMOKZOEMOEERRIIE LI RILY, BDBOBEICLDFEAD
BT 2 088D 5h.

KEOCHOFRAENE LM LELALTELE, PBOREBSICHABONEOXBBEOIHRITES L
T, HBENORESRH ORI EPOELRITT T EMNHEMI NI,

3) hEEB OB

fih BN O EEAS B BIHEBNC RIZ T REETASD 100, A—HRABICOLTBBRSII% OB ED
XBEGEREEIT I > 2B RO B EMEN S, HBOEBRICE T 2B EREEOZAL, WHIHE)
BB L CEHRFHEEBE UCHERIIROMY TH 5.,

(1) WEB5iHORnEES

TEICBEECHLIZOLBICOLT, fiHBEESICE S BBEROZIS, RO 3EHDED)
RIAmE L,

A fREMMAEE PL 1, Figs. 5~8 (/R Uiz, i BEBNI KLY (Fig. 5) »oEBEGE & dicEHE
BREICHELICHEE (Fig.6) FithkiMomBEIC LTRELABEEZLEL (Fig. 7)) ROTEER
Bi%ICHEE B L RIRFIC LT i e 5 ERE (Fig. 8) &igo 7%, kg U THIEBICHE 5 IRRED
#£INA, (HERB, #1535, F55)

ACEBIHENE B L, | oI 2 mfTisbhi.

B : ZEBAII AR LT FEBRICHKAT 208, EBYIMR D TRIBICEST U, 48T Fig. 710R Ui
TRt d 2 BB G SER BT 5. T OEBRBORENME A PL 2, Figs. 9~12 TR L7z,

HENIKIEAO B (Fig. 9) HOKREICHBET M i HICEEH LT HEI3%mL (Fig. 10) RILT
BEIIHMUIALET, HEERICELEEZEDIIOMESIES (Figs. 11, 12) 2B Lok, K
IHICE 2 BB I h 5.

AT ARNCHATH 25 ORMEZZE L, | 2MICK | loESsEmE Ini. /2, BHEEDOR
FHEL D RTHHESTAfTebhiiukMEsgmIni. (kHE, $35)

C: EBRBIIAR, BREELRLD, SHABZOHEMEORBREBEINT, KitolE
B THHGEBDBIT s b 2 P BB EBRITH 5.

AEHI AL LU BRERH THEIN - BRREIE (Figs. 7, 10) IR INLh o 7. TOIRE
ffyiiefg & PL. 2, Figs. 13, 14 35 X ¢F Figs. 15, 16 (TR L7z,

Fig. 13 13Mki-OM& TH 0, EBhctk > T, Fig. 14 o B i hmig L%, igEd 3ic
WEL, (R, ®245)

T, BOBICBHT, Fig. 15 IR U-HEERED S HEPILE, fRcEBETEBRET28mE
Jeiea Rt U7tk (Fig. 16) HICikIEIcE 2828 Lz, (RAB, $65) .

A BRI D B W OUIEF I E IO NA TH - 7288, kBN EL, 1 2RIk 2 Bl o:E 8% #
UGB E L,

AEEENCRT A B EHIIHBELEOEABDIRHCENS, LILOEBROD S DITHATIHEL



460 X B L)}

BAOTELEHESNS,

DRSS ORRABON SEHIZ, WK HOBEOHEDL D, 3 EBHUOMIALIET S C LV
Fahtz, L UESBEBE, KSICRBRBCI TR oERISEE S, HIGERHRICSD
ZBBEREOLBICESHAMIE LIHET S EBBRINT

2) BWEBRS®ROMNEES

BRI ARICEEYE LDk, HEESHEEE LIHERIC 2 LT, T 0 RENEERGE
Pl 3, Figs. 17~20 33 & ¥ Figs. 21~24 1T L=,

Figs. 17~20 {3 PL 1, Figs. 5~8 L [A—H#tRE (G 15) OMRTH 5. i BEENCES BERBBOE

fid, tkikm (Fig. 17) »oEBBEE & i BRNBOBEIREY (Fig. 18) BiCbfEiITH L
TRERE (Fig. 19) O%ic B33 2IcilE UTERS (Fig. 20) L72p, EHICHE L THRIEBICE
B RBIIN GRS 2R E T ARG SR I,

% EEHORBII S EAT & IR BBIGHESETT 208, KIEBORMAER L, T Fig.
201k Lzt BBESGIIGH UTEHREAZR2 L, RHEEEIE UEREZIBABBII N, k7,
BN | I 3 MfTE S L EBIE L.

Figs. 21~24 {3 PL 2, Figs. 13, 14 IGR L7 L A—BCHEIh LB EESHHO BEELEZR L
75 B E B3 Figs. 17~20 1C7 L& 4 A UEBIC X D WHHZEB 21T ) C & BB N5, 94ib
BRIEY (Fig. 21), BEMEBOBE (Fig. 22), BERE (Fig 23), BEHRENE (Fig. 24) o—&EoD
TR 7S BERG HER I N,

AERBRIPBBREHOHEESHICARHIN - BEBY&E, KIEH (Fig. 13) oBEMEICEHT
BEIWAT ARSI SEEINIGRER D, WEERE T BN BEtEEETE5 &
EHIGEENIERELY, BHEREL, BREESHOEELEED, 12M4YN3HEBE L.

¥ 7z, PL 2, Figs. 9~12 (% 3%5) Figs. 15, 16 (356 5) IR Lt RBOWBE 5% OH HEHIX
Figs. 17~20 3 X ¢F Figs. 21~24 (TR Lo & [ USRI & © I EB 0T 3 5 C L 2 EE L

VL EOBIE R MG R AT o 1284 D7 4 L AIKDNT, DRSS IIRICE D 3R
HEREEOEMERRTHIL Text-fig. 1 DY TH 5.

DHAERM SR ERICE T 55 B EBEEESHESED Shie, DBRSBROBEEED S RIH
HEBT, HOXBBEERE XL, EHNESRAE L CEBERIN. COEHI,
RIEEAD & BB IRIBICE 2 M OB LIRS IOE B THET U, RO TREEHBICEET 5 BN
WosiEy, HEIHRALE Uk, B ICnE UKIEBICE - .

ChitK UTHBENITHDBEZE U OIHEESNT, @BNSESREE L 5 B8P, Bk
SEHBERBOERIREETE L, FIUBEERICBEE O ZRIVSIGHEIC L 2 § EOREBGII4E
{HER3hn, T, MhoftRBRBOTS, —EHEAPII0H~60E2ZE L, CEHIKIEOR
Mg LLEL I EMBEAINT.

R O EEHERRAT O BRBBRBOEIL, EHEH L X CERKIEREEN S, DBRER
THEEBHEERICH LT, RENFESEMEINS.

D EIROGEESOBEMERED S, BEENODBIEEL IS L T EESHEuESE L, B
FERHEAERICL, 2OEHRAELEFEICREABH S EEREOH, DBEIHEEHOHEMTIE
FREYE UTHENRICEEZE 2 RIEIT 0L HKIN 5.

B I BOLTHENOABEOEREMIL, & UTEEKBMUGHEIITEbI S L HE LI, »
AR UL E R TR EBR A ICRBIRGE S £ R SR &b s, BRH S 0LIIHHE
DR OBMIHIR ST bhisn LR Sh, 89« SHEERERONLicE Y 5 Frirz Y
DESE, F 1o, Surre®) [TE B S0 U LEE R LT 5 & OGS S TR O 5 B BIE
Wk E»SHEIN .



BONALICB 5 HERAIPTI 461

. 0 0o & Q \

~ Time (second)

i V00200 090-—=0

"0 00000—0

| T T |

0 5

P Lo 1

25 55 60

Time (second)

el 00N \
NERVARN N\

Time {second)

Text-fig. 1. Shadow sketches of the outlines of the gizzard movements before feeding
grit (I) compared with after feeding grit (II). These were sketched from
X-ray photographs taken continuously at 2-3 seconds intervals.

A : Unsufficient round shape but typical contraction.
B : Slow and weak contraction at the position of reverse shape.
C: Weak contraction without reverse shape.
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SUMMARY

Experiments on the effects of grit feeding upon the movements of the gizzard and the prehension in
the fowl were conducted with hens kept in the cages which had been fed no grit for 5 months before
trials. Those were supplied with the experimental feed (grain- mash feed: 6-8, 8-10, 10-20 mesh size
grain and mash). Hens showed great individuality in the amount of intake of coarse grain of feed. The
gizzard of each hen was respectively observed by means of X-rays.

1) The hens which retained much quantity of grit in the gizzard consumed more amount of coarse grain
than hens that retained little (Fig. 3) or no grit (Figs. 1, 2).

2) Six hens which retained no grit in the gizzard were fed grit before supplying with the experimental
feed. They consumed much amount of coarse grain. It was suggested that feeding grit affected the
amount of intake of coarse grain of feed.

3) The gizzard in which no grit is retained presented slow movements and insufficient contractions (Figs.
5-16, Text-fig. 1). The movements of the gizzard after feeding grit recurred at regular intervals, increas-
ing in frequency and vigor (Figs. 17-20, Figs. 21-24, Text-fig. 1).

4) It was ascertained,therefore, that the grit in the gizzard played a significant role in the gizzard move-
ments as well as in increasing the amount of intake of coarse grain.






EXPLANATION OF PLATES 1-3.

Plate 1

Following X-ray photographs show the gizzard of the hens which consumed a little (Figs. 1-3)

and much amount of intake of coarse grain (Fig. 4).

Figs. 1, 2. Retained no grit in the gizzard.
Fig. 3. A little grit.
Fig. 4. Much amount of grit.

Followings show the movements of the gizzard before feeding grit (Types A, B, C).

Type A
Fig. 5. Resting period.
Fig. 6. Begining of reverse shape.
Fig. 7. Reverse shape.
Fig. 8. Unsufficient round shape.
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Type B

Type C

Fig. 9.
Fig. 10.
Figs. 11, 12.
Fig. 13.
Fig. 14.
Fig. 15.
Fig. 16.

Plate 2

Resting period.
Begining of reverse shape.

Abnormal contraction.

Resting period.
Abnormal contraction.
Resting period.

Abnormal contraction.
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Plate




Plate 3

Followings show the normal contraction of the gizzard after feeding grit presented by the same

hen as shown in Figs. 5-8.

Fig. 17. Resting period.
Fig. 18. Begining of reveres shape.
Fig. 19. Reverse shape.
Fig. 20. Round shape contraction.

Followings show the normal contraction of the gizzard after feeding grit presented by the same

hen as shown in Figs. 13, 14.

Fig. 21. Resting period.
Fig. 22. Begining of reverse shape.
Fig. 23. Reverse shape.
Fig. 24. Round shape contraction.
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