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Sadato MoRriMASA : Researches at Home and Abroad on the Body Condition
(Especially, the Conformation and the Body-weight) to Fit for the Draught
Animal. I. The Body Condition Favourable for the Function of Equilibrium.

ABSTRACT. The present writer has so far verified that*the condition for the
equilibrium in the movement of rotation along the longitudinal section of the body of
the draught animal in station with the imposed draught”is

FDh + WpeDgn = 0 ..... Formula 1

[ F:the weight of the draught, Din : the vertical distance between the trace and the
axis of rotation of the hind-hoof, W, : the body-weight which participates in the
F-. ‘
D
gravity and the axis of rotation of the hind-hoof).

Based on the other experiments the following assumption is made : that when the

moment of rotation (=

Iy Dgn : the horizontal distance between the centre of
'ch

draught animal walks in draught, “the condition for the equilibrium in the movement
of rotation along the longitudinal section of the body of the draught animal in the
beginning period of the duration of non-support by the opposite hind-limb ( = the
beginning period of the duration in which one hind-hoof works as the major axis
of rotation) ”

F.DR®  + Wi . DB = 0., .. Formula 2

is of essential importance. (D5 : the vertical distance between the trace and the axis

of rotation of the hind-hoof in the beginning period of the duration of non-support
by the opposite hind-limb (Pe”™" ), Wg“h/ : the body-weight which participates in

the moment of rotation in Pe”™’, D‘;’,‘ih/ : the horizontal distance between the centre

bnh’ j, and

of gravity and the axis of rotation of the hind-hoof in Pe

that “the condition for enabling the animal to walk in relation to the equilibrium
along the longitudinal section of the body of the draught animal in draught”consists
of the two cases : one is the case of the complete fulfilment of the condition for the

equilibrium, and the other is the one in which the moment of rotation by the body-
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weight which participates in the moment of rotation in PeP™t’ (Wg"h' . Dg‘l’lh') is a

little greater than the moment of rotation by the weight of the draught (F . DB ).
That is,
| FDEY | < | WL Db |

With D, which is a factor in Formula 1, as the basis of the factor in the posture
of the draught animal, the geometrical analysis was made as follows (Hpp : the height
between the point of the attachment of the trace and the axis of rotation of the
hind-hoof, Dpnh : the horizontal distance between the point of the attachment of the
trace and the axis of rotation of the hind-hoof, «:the angle which the line of
direction of the trace makes with the horizontal line) :

Din = (Hpn — Dpn - tana) sin (90°—a)

— D (%*L — tan @) sin (90°—a)

DB can also be analysed in this way.

Based on these theories, “the body condition which can equilibrate the moment of
rotation by the greater amount of the weight of the draught”is assumed as follows :
1. Wpor Wg“h' is great, accordingly the body-weight itself is great
(according to Formulas 1 and 2).

2. Dgh or D 'g"}‘lhl is long (according to Formulas 1 and 2).

And in relation to this,
a. The body is long, and the trunk and the hind limbs are strong.
b. The conformation is the one which has the centre of gravity placed
forward.

Din or DEP™is short (according to Formulas 1 and 2).

w

And in relation to this, .

a. In the horizontal traction (a¢=0°) [In this case Dy is calculated as
follows : Din=(Hpn—Dpn « tan a) sin (90°—a) = (Hph—0) X1=Hpn) , Hpn
or Hg‘ﬁh' is low, accordingly the height of the body is low (according
to Formula 3).

bnh’
. H .
b. In the angle traction (according to Formula 4) Di: or B,;’—;‘h, is small.
ph

Accordingly, the height of the body is relatively small in relation to the
length of the body.

Here in Review I, researches and explanations made both at home and abroad are
collected according to the construction of the theory of this writer with a view to
contributing to the theorization or systematization of those achievements, and at the
same time to the backing of the theory of this writer.


sokyu


FABIRREICET 3 BRI T 2 WA OHEER 59

THE (1941) 13 [ & A7 O EDA E UTHE TS 55 210 5 BIEIH LTI, 371
K4V BEREIBERICINT, BrRFENLER2BEL, »o, HELIZM, 2
ICHIE D> 2 WM 722 2 MBI UE S5 T & 28D, DWITIRIMELIEIZ T ORFFTE®
X PFEUIIERICHASA T b COMEIRT C X2HIT 5 DICHEET, FifiicizEs
AAJREETH 5 0 b HNZ O HSeeeeee Jam&ImUmm(wm)mF%ﬁ%ﬁm,m@ut
DB Be R 5. AREER, USEN D 02RMY 30BN, DRI,
DUARNBDZRMITZ20IEL23DTH B, HREEL, BEBZH GEET 51T,
o T FBO TS, FHREEE, BOMKEL, EBIFHBI Y SEES T LD, §ES
HERL, SMREEL D L EMRCHEST 255, ZHUXICICRES, F1z, 2h i &fkE UTHSL »
T BITBERN, REEEEIHBREIE, L ICBET, BEVICHNE 30D TH 5,
b, Bk (961) 1 TRTOSMOESEELNOT, TR 17 E OREN, boL
{712, bBbAA—HEDEIZ2EAS LETCHRIIBETH S, ZhTHRIZIhETIC
%ﬁ&fa&uﬁwéwmaé,%&m%ﬁﬁ%wﬁﬁ%ﬁ<wgﬁhhb A (1961) X
5% DBERBNTHRBIRENT DN 27251, 2RRBELRSN, ER2ERET
AMEERNDERTH S EVIHEE TTL L H, BEOKBO > bitEIZILL, M
LEMNIEST 5, DRICEEULET 2HICh > TREOREMERBIKRE UTHRIRE2
DO B, WMEROZUD 2HNT, HEHZTRELAEEEZIEELHS 5.
EIRNTUIN B,

CHHIBRENTNBE ELA%AH DL, TATNCHEUIREDERICET 3 HFTIXFERIC
REEs 2 b > T2 eDIT, TOICHENEL S, MTE, EALoFS2HECRT CL
MBTET, 20Kk, ZhBEERINZONEL DY TR, BHTERIAS I 3ILES T
2X3CEbNs,

L& BEMZEIEIELCETHALETHATNE S, EERSNIICES +DkE
Bred iz, £z, MADTALEHTOVWTY, HERLD 2HBICTTFDTREL-12C
ERERDVWTOEEDZVE S IL@Bbh s,

EEHE, FEHRERER LREREFORER 5T, WELEDEE GEEES R K EH
) 3L 0B LxOBNRET, [HEBEOTATEEICET 25 217720, JATNICHE
UTREBEDHEGESME (&I, B (kE) KB 2 EBIEm2PHLPICT 2 EMTE,
ZUT, COEMICBUTABEE, COERMICAERTAELES L ORNDERECHBEDH 5
LENRIBNG, UL, CH6OEECONTR, 2NOLMESNE DD, +572Hh
D, KRDTICRIT 2 EHM D5 D> HNISV, CORHTE, EEOHEROATRIC
Lichivy, RO, HEZ2SBELTIEREL, 2h6 0BERm ST, KRIJFIKETS L}
i, BT, EEOBROESILELINLES, |
I. [EEEES O FEERE BRI EdRMt
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BEDTABNR, 2 OHICE < EEEBIC T 2 VEBEEI RIS H D, HEEmAEE s
NBCEITk o TIHRDbNE, ULIdisT, WABICEUIAEDEEEEE, Chb
B DM L (UaEEE) & OMED S/ USITHIERS B0, 2L TE T, EEEFHOE
B EB TR EEEZEIT DN TN C & ET 3,

$31C, TR DRI ABI 200 1B a OO RITEICE > FHEERIO TR ] 12,

F - Din 4+ Wp « Dgh = Oeeeererverereererenns ®1
THBHTERHAAL (F  FABIE, Dn: AT IE~®EE (HiZihe UCE) FEHEIE,

W : BEOEEREESE (=I5 , Do BO~BEATER , i, HEHU

ABIEGT A BEICE, [ RO (=HHo EEEMImIA) o ko SHrE A
5 B O T 4l |
F . DM 4 Wgﬂh’ . Dg}r;h’ S o YO %2
DEKMCEETHSC L (DY | RSHBERE (Pe ) O AZ [~ SHEEEE,
WE P D EOEEERISE, DY : P OEO~EEKTIER) , 2 LT,
[REBTATIFTHTE 5700 OEOREEICHE > BEEES OV E FOHEEE] X, o
FERESEEC A SN AL, b5, Po ' OEEDEEERESRIC L 3 6 i iE %
(W™« DY) 58, WABIRICK 2 BEEREER (F -DIY) X 0 SAERTHIC L 2E
ER b SHEER L T2,
F-DR™ | < |whh Do
s, R1MO1IEETHS [Din 0, HEOEBBERICERS 151 TD, 5 7% 19 @
171 %0 X0 T8 5 12,
Din = Hph — Dpn + tana) sin (90° —q) --ereereeeereeens 23

H .
= Dopn (—D’E% — tana) sin (90° — @) cerereeerrieannnns =4

DR 4, Chicizs - THRITTS 5,
ZUT, ChoDHERHZIHVETAELT, [TAFIEBOL Y RSVWRITK 3 AEEFEERICTE
U 2HEREE] X OO S ICHRT S EHTE B,
1. Wo 303 W mKkTHBZ&E, 0T, KUEZDLOMRATHBSE (K1
BLO21CEB) o
BEIHHORZLBEZ O LRDHTHA5INEDL, DL dic, MyEHIET>
D DLEUT, BRCEEEBSOVE LEEREZ2E T ENBDONE, K, DEITE
FaIL, TABIRIBREOEKENSEESBEZEZ 2L LICDNTOEL OWENH 3,
(7 -86) (8 +534) (9 +103) (10 - 89) (11 - 103)
REYNOLDS (1832) , YOUATT (1885) DYKES (1905) , PLUMB (1906) OBRECHT
(12 - 211) (13 « 66) (14 - 291) (15 - 55) (16 - 587)
(1908) , 43t (1914) PLUMB (1917) , AA&H (1934) HE (1942) , ANDERSON
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(1943), Fr1 (1948), #5% (1948), RICE 35k ¢ ANDREWS (1951), s (1959) 5 i
TIABIRAE (08 QHREOEN D OML.] LBNTV S, '

BFECHT BFTABIHDES : I&zlll\.IéZ)&;t [The walking draft of a horse is about 50
per cent of his body weight, while for a steady, continuous pull a draft of from one-
eighth to one-tenth of his own weight is all that can be xpected. | &, #&% (1947) &
FERDBaICE, EROTASIOBRELEL ONEHLES b 0TH-T, ERIETAZID
GHHiE, ZOBRIABINGEED 2001 ERMINTOEH, I—V 7K, 2 7EE
OFFEORERICL 5 &, 1 H 8 RNRTIEIREE» I I, JABINREED 8TD 1THE
10801 3NTN3DT, HRNOFHFICZKEZ OEZHANTVS,] &, SMITH &
]‘Xl ilzgzx‘)se’s maximum muscular exertion to be 68 to 78 per cent of his body weight, as
registered by his pull on the dynamometer, not on the load.| &, ‘53%14?1933) X &K
O3 RECRTHRERELL, »D, Bhch&hfl UTHE®Ts.] &, BUHLE

(1934) i I_(’Zlé}.lgem;naximum pull amounts to 70 to 100 per cent of the body weight. | &,
ﬂ%(w%)uﬁgéﬁﬁﬁiwﬁm20$ﬁﬁm%§mﬁbfﬁﬁum«4%%mmmgﬁ

(25 IR
&Jt,it,ﬁ&mfﬁg%ﬁﬁ$[=~iﬁgﬁ—><m0]®$ﬁu%8i05fé

L72.] &, KARLSEN#s  'VOEIKOV (1049) (¢ [Using vehicle to test 9 “cold-blood”
horses over 50m., the maximum tractive force did not exceed 62% of live weight when
tractive resistance was changed, but when tractive resistance was unchanged maximum
tractive force was 70~100%of live weight. |&, HIiE (1950) iZ r%%v%%@m E@N LN
FEICEUL AR EHEC 2D 1IMETHLES bOTH S5, 1 H 8 ~108EHEL $
BB, FEO S ITNEID 1 OBANTHERZT AL LIC/85, IheEBRAE W
50 COBEBITEND DIIBOHATIEDITABINEETOTH2,.] &, BHILOH
B (951) (3 [ 0% 4 4 S AHC DR BICRY 3 BABE I B D 7 9%T b

(29 - 87)
red &, ABEOW 0959 1 (Ko SXULIER 4 010 g5 o0mme, T

27.8%Cd-1c.] &, PRAWOCHENSKI# ; of PIOTRASZEWSKI (1953) % ?%:ﬁz)maxi—
mum pulling power, expressed as a percentage of body weight, was greatest in ponies
of the Fjord breed (av. 100.5% for 5151,93.6% for ¢ 2).Gudbrandsdal (D¢le) horses
also showed high pulling efficiency (97.5% for 11, 81.3% for 2 2). The greatest
pulling power in relation to body weight for any single animal was displayed by a
Fjord mare (137.5%). The absolute maximum load of 640kg. was attained by a Dgle
stallion. The poorest av. draft performance in relation to body weight (36.2%) was
by Gidran mares. The av. figures for the other brreds and types tested (not less than

10 animals in each group) were as follows ; Silesian 82.5% (SN'd") ,74.5% % )

>
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Poznah 78.6% (2 2) ; Mazurs [East Prussian] 75.9% (% %) ; Lowicz 74.7% (S&)
; Jutland 72.49% (2 @) ; Belgian and Ardennes 69.9% (% ) ; Belgian 69.4%
('g") ; draft mares of UNRRA type 68.0% ; working mares (developed for team
work) 86.3% ; Schagya 67.3% (2 ¢) ; Hutsul 66.0% (2 £) ; Gidran type stallions
60.1% .The total number of horses tested was 751. |&, FF(1954) 62}:31]'_%)’% JABITNE—
BRICHEEDS~MICE 3RS I 2EBE T 555, CHIIEBEOEE T 1 H 8 ~108F A2
E2BIUDAHEETH- T,ERMICE S & T AT TSRS L THEINL , B Z O
75 A BEERRRIT ABINRIFREICKTH - T, BHTABNO 7~1051CE# L, BAEEICE
WEOARS IR IHULE S, e, BIEEL ALEBOIY—RICKERN2ET 3552
ETHYENTH L CeBEBICH - T C E a2 Ehid 5. ]&, PRAWOCHNSKI
¥ & of PIOTRASZEWSKI (1955) &i(a%f?ght horses weighing 562 kg. could pull a load
weighing aboul 77% of their body weight : Ardennes and Belgian horses (averaging
697 kg. for mares and 773kg. for stallions) could pull a load of about 69.9%, of their
‘body weight, while imported Jutlands of about 700 ’kg. averaged 72.49% for mares and
62.2% for stallions. | &, HREB L OEM (1956) & ?3 fzklfig)bc e ABRRITABITIOEIE
REB431.8~44.4%, ¥1937.5%, BEMME7.2~37.0%, ¥¥30.8%Th-12.] &, 12,
B X OHE (1957) 1% [ BERELORS SIS 30 ABNOKEL: 55 &, &k
127 TIN5 %RBETH 255, Lk, ASOEDIKONTIRICHEARL, £&#22H A THRS
WAHD3M%ITET 5] &, HEE 1957) & [ (fis')i%)ljj&ili/u Flo&MHIcE - TES DS, BE
FEICHET 2 EHALD 5, 4B HEAOMERICEAL S 2 DT AFIIIE LTI AT H
BEDSHB DRI THRE DK Y o~WALD T AT 2 H I3 0B E SN TS, U
U, B L Uik %~ % BETHEEINTHS.] &, B%, &, BB ), BE
@ , W, KT, B, e HES (1959) & MR AL HOEECHT 5 LE (%)
@ﬁﬁ@ﬁ%ﬁ%@%s%,%%ﬁ@%ﬁ%,$wx&4y@%3%@@otﬂa,gﬁ
(1961) i3 [HEEAEEDBEDIT AT, FTabb, HERAIATNZEEDISVIZN Y~V
ThaLINTVE, Ukl, EREORKTATIIIEEDKICEL, & IEHINCEE
BCBFEFELOD, H2VEZTNUEDTASINEHTC L8 Tas.] &, LR (1965) &
LRI AU AT, BTREEOL X 230~35% DEAICELT 3, HAY
AFITNLEBEREICDI > THRETE 3 TAFNTH 20, ChEZFBTREEDI0~12%
DOFEFUCHEET 2.1 BT3B, -
KELITASIHEDMBE ¢ ANDERSON, MADSON is Xk o8 SMITH (1940) 1t [A corr-
elation between body . weight and tractive pull of 0.6 has been shown in dynamometer
tests.| &, 9B (1946) 1% [ KR & TAOIEH & OARBIRIZ 7=0.6570.067 T 720 &,
Al O (952) 12 [REATHO Hts & BAY A 510 OMO R B,
BED,+0.658Th - 12. &, A, &R, BWE, IMUs (1954) & [KEOMEEH L (A=
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L OMITIZ+0. 920N EOMEBEBED bh, BRE1%THETH 3, HEEBROAKEICH
3 5 [ fERRE25% DE-EIT T Eﬁ‘i{ﬁ.@)’éi LB, BRAERRY (m2) =2.59«
(kg) +440THo1o0) &, 12, oI [BIC 4 B (HE300kg) 2600misHE L w5
RigRNBBICB T 2RAHE (BERIBEWOSHER) ARE &R T IEDHEE 2R
U, HEBIEENZ+0.98CRME 1 % THE TS 5, 2 OEEICHT 2 [EJR O EMIEIIERELD
%THELUET, BERFERN2RD2E, Y (kg) =6.24x (kg) +50TH 5, ﬁiﬂi@
FEICT 2 EH13520~710% DHEHIC H 5, ] &, AR, FE Z0HS (1955) ik I—f’f%%
MFDEFELRART AT E OHEBERENL+0.37T 1 %KETEE TH - 12, EBNTUS,
HEE (5 A31 £ OBt : KINGIRBBOKE S Z/ICANT, [HEE 0 A0S D8
BIRRRIT Y > TR BN B, '

C-»
S

TTABIT (BB % ~4 mile/h OFT, 1 BI0EMEIEE) , S EE (mile/h) , p
@ﬁﬁ@/wﬁu(ﬁgzﬁmmﬂlm%éowAMﬁ>,C:iﬁa&la HiE (1950) i

[1E10MMH, 1RH1~4 <4 VOBRETH L E, TAFINRBROERNZTRTLOTH
%

P=

CF

S S v
S LR EEHRNEREORE, PRZOE XDIABIN, CEERT2.5 Fi32.5~1 Vi
HOEXOUATNCHED 8D 1~1081] &, BT 1954 13 [HE0 KING E0s
BB BEALT B TATINIESICREEIT 2 &0 5 BEREHRLT,

P’ = CxP/v

OHZEATVS, PP=KOoHE v OO AN, C=2.5 CEEEE) , P = 2.5mile/h
ORDORDITABIT] FED %~¥Wo DREZ) , v= BOHES (3h~4mile/h DL 3 3 |
L, Ty MRESHEERENE, [BEI500% s K (19630ke) OEHs 1 B2 57 A L OES
T LS, ZOKEDI0D L, T/abb, 15082 K (W68kg) DIABIIINDGZ T b,
KR - THBIEOEIZ2RD, CheBHEERCEET S,

1500 > I

2.5% 4 X52807 14—k X T 10 = 33.00074 — k- #2Fe4 APS)
6 0 2
CheREieds e,
680kg
4000m > —=& = 75kg +m - ¥ (IPS) F7ziz (IHP)
3600 ®

( .
1 &, M (1950) 1% CHBE Y ATINE BEBRLELHT 30T, KOXT, EohEp s E
PR LE 5,
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k
ps = 4000 x HEEBIKE o0 gk |,
3600 < 75 4
(43 « 221) .
$12, HE (1951 & [BOLEOBE (181.1m) 2HEECLTEHPE L E, 680kg O
EBW1IBACZ 25, ChIREUTEOEN2FENICRONICE - THIET 3 L 25TE
5,

thEkg _
‘W‘“J%ﬂ _I&y

-84) , (23-131)

ﬁﬁmrﬁ%mﬁﬁaﬁmﬁmﬂF(@)uo%@%ﬁﬁm;afﬁifgé

- - vy -
F G 400(5) 2158

G=mEBoHkE (ke) , v=8EB0HE (m/sec) , T=1HOVEERR (r) , 217U,
%ﬂﬂﬁ%Q,%Egﬁﬁﬁﬁﬁﬁéﬁ,Lﬁ@Fﬁﬁi@@EWNWQ%é&?éd&,
A (1964) & TRoF@@EEIRNICk-> THEHIN S,

HEHIE = —

Z:ZAFEX—2—CHEUURER, d: 01 120, ¢ 20HE22 0 O 12/,
W kE] LN TW 3,

BB E LCHERS 3HBE FASIN : I (1947) & | BE I ERREOSHD
BREROFREZE Qo —~BRICEANS, Thbb, a—vADT v b AbbTEEEDE2
%hlmf%,ﬁ%u%%w%ﬁu—vﬁLeLLTE%@%Q%ﬁﬁﬁatwmcmﬁ@g
Am&%% &m(wn>mr%%m%w—&m%x&aéawimJt OBRECHT (1908)
1% [Drafter is a heavy set horse. | XT3, BHEAEEREERESEE (1938) Tk
5 TEBOEMLOMEICET 5] 10k [BBaEESr 5 | &, RITERERE
L0 HEEEEEE] 0k [BEIREOH2 b0.] LE~BNTN3, I (1949) &
%%%@%&%%%?5&,%~m¢§w%mv%5c&,%E%mamacau%ﬁmgn
LN T LT, RENENE WS L EER—TBERMES, 7205, MIELHBELE-
TE-TEHT, EBREIFRELUTEB-> TRARMIESI I TDRH Do IE2BICHEI0H 58
ADBEY EABICAELTRE-> T,—TRIEBUEFAATE S UY EUTES D, Ud b &b
ik & LTHRIDD 5T EThB,] &, M (1959) REREEBEEICELC 2] &, A
R(HM)m%%gﬁﬁ%uﬁﬁééémwiij&ﬁ&fméo

GEDENWCLICERI DLELLSNDIEDIRIEFABIN (212U, T TR, HED
%%ﬁacawﬁsma%zema%%%&aﬁggfgﬁf,m%-mm%%@%mwmo
TehdFarceeds) tAK (1949 & [FEEAFERHBAE OHBED S 5, WEASEKS R
EfEBE] , r = +0.778 £ 0.010 2 RTIIEE T, BICHEIEREDL 32 23 4ES 31T
IOV BOHELMEY —BERT 2 ENH 5, 2OM, FEE Wik r = 0.621 4= 0.016,
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HREEEHIZ v = 0.709 £ 0.013 Th o120l ERNTVE, BEHBESESS (1938)
EHBHEEE ] 2, | HBICHT 5 BEEAELEE, WE13.00E, 44110 05LE,
FREE, FE4E115. 001 B, A4%112.0B E/s Al L, EFE, EAE118. ouL, 71%116 0Ll k.
&, BEREBEQ2NDICK 5 [FHELERERBHRAEIEE | iz r{iﬁ‘bzﬁﬁén@@aﬁ
EEEFEFL113.0L00 E, ERBEL4.08 BT, wﬁa%us 0D b, E#EB118.00 k, /ME#:
B116.0L k.| EEDENT 3, HE (1933) 13 FEE%?OJZ‘W;%WC@J%&%%%A?MC
Hﬁj@@i BBREKRL22BORBEIAELTERS 5.1 &, F1z, B& (1933) & FB@
f%ﬁé#ﬁ%ﬁ&@%kﬁﬂt*ﬁ%aﬁ%@é@%%m@‘oj &AL B, BE, LS (1960)
W [EOKEE E & OMHEBEIL r = 0.98 (BBRE 1 %OHEEE) Thol.]l &, Fio,
AES 3 [HEE & KE O 4 B OFHEETE & OFEBIRENS +0.92, B & /KH OFHE - BER
c‘:UD*EE@M%Ui +0.89 (& dig, fﬂfﬁil %@%Aﬁ@)fﬁ)') 720 t RICKETTS (1923)
3 I—Breadth means weight. | &, @% (1907) , GAY (1914) s /J\{)_\', 32?[971223 R PLUMB

1517y, ANDERSON (1043) , Fe13 (1948) ; m& o0y , THHE 1959) 51k [

EMHBENS O I &, P (1925) & F%)ﬂ#bi%ﬁlﬁwmi@%bdﬂ\%0>7b>ckmoj &,
%# (g919;13%3 1% %%Em&:ﬁmm@mm Dbk, ] ERNTV B, BEEEHA (19(.’3;7?
i [BRBEBEEOHEN S OBI ] EEDLN TV, ARBIOHH (1952) 3 18
%%m@oa%m@cmami%aaau P = 0.538THBATER B ERL T 5. &, A,
B, EREHES (1955) RREMEOBM &%ﬁbihémtdﬁaﬁé(&gg.zﬁf +0.35 (19%7k#E
THBE) Thotod &, FAE, KB, VI, #EEMNS (1956) 1 [1BEFED Bh LRAML

= | — 5| x FEEt (2 DHEB0m) o/, 9k #ET
B | L A L | commirzns+0.34 (1%kiTH

B) Thore] &, SO (1926) 1 [EFORIBOMIKE § OhEi.] &, L (1949)
i T ABIEER OB RE L LT, 3 ﬁmmﬁﬁﬁm%ﬁima%ﬁmlo&uf H
WO L] &, B 4510907) . ﬁ\Aaa (1934) THH (1959) 513 [Em B
WEOMIWNE, BE (1933) a;r ‘“E&Uﬁ@;ﬂéﬁ%ﬁauﬂﬁjmxm%uh@%@%ﬁﬁmc
Ew bl L T 194 i (RSP BT DI b DBk e ] &, TR & 005 (1952)
i I_%%@EO)H@fhiéﬁhélﬁt@*EE%&i7‘~"+O 3B3Thoiz.] &, A, FE, 2B

5 (1955) i W%%*D’—“F@H@ﬂl c‘:%ﬁﬁ/ﬁ'[ﬂc‘:oﬁﬁﬁﬁéi T "-I-O 47 (1 %/KETER) Th
Sizel &, WA, KEE, /NI, HEREWHS (1956) &i F%%ﬁuﬁln ommE %ﬁﬂ:$$a OFHES
BBz +0.46 (LokETHE) Thoic,] &, REYNOLDS ass2) . KA (1934) 5

2 BBEBHHIE OB &, REVNOLDS (1882) , g (1907) , A H (1934),

R (1950) Bt [HBEREMAE. b 0L, &, =F assy) T2 22 e
gt K LB ORMITE . | &, BES X OEE (1952) 18 [SCHmOEEDES A
BlJ3&E OB v =+0.374THEE/RIECHEEZR L TV 5 O TEMEMINZIEVIE EWT AT SIS

BRNC EWRS ] EIBNTUV B,
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2. Den®BOEDRY BATHBZE (R1BL 21k 3) o TOTEICBEEALT,
a. EEHER(, EBRBIUCBENENI &,

MEH, COCEIBERLT>EOMEwENH 2, hROKRNIEL  DUERST (1922) i
rlgiNl'%ER stellt,, des ganzen Leibes Linge” noch allen anderen Mallen voraus. | &,
B (1937) 1% rﬁ%ﬁ%%&iﬁ&ﬁﬁwﬁi&moj &, PRAWOCHENSKI # % 08 PIOTRSZEW-
SKI (1954) 1% (1@6',&‘%?2) best type of horse for agricultural porposes is a lo7zg—badied gnimal
of medium size (500~600kg) o] &, &R, B, BH, L5 (1960) i3 [ROERE K
E@4ﬁﬁ®ﬁ@ﬁﬁ&@ﬁ%ﬁﬁi+0%,%étﬁ@i@ﬁ?amﬁ%%ﬁu+o%(a
BIT, BHRE1%DOHEEETH ) Tholil LTS, %%mﬂﬁ%(wwxﬁ%%
%w%%e%ofﬁﬁkﬁmé%ﬁkﬁtﬁﬁgﬂn(w%)FE%@%%&%bm%ﬁ%ﬁ
@J,%&Eéaﬁ@ﬁmaﬁ%(m%)Kiérﬁ%mﬁmﬁaﬂmﬁﬁaﬁﬁj,%ﬁé
m%%ﬁﬁ%ﬂt(w&)r§®&ﬁhiﬁiﬁﬁﬁj,%~@$%ﬁ ﬁ BEIESITEE
bf(w%)mbéﬂtrﬁﬁﬁﬁgﬁj %%E%ﬂﬁ% ®rﬁ%$£ﬁﬁj%murﬁ
BRRETHAL L] LEDLNTH @ ;ﬁ% (1942), /J\é (1949) i3 [BRRIRETDH

%C&.) &, KRUGER (1957) i1 [SCHAFER “(1936) hat bei Warmblutpferden in
Zugleistungspriifungen gewisse Beziehungen zwischen Rumpfigkeit (Rumpfbreite
Rumpftiefe), relative_ Hiiftbreite, relative Umdreherbreite, Rumpflinge und Zugleistung
festgestell.] &, z%%fll&gu) & TREICH b TSR AL D 4 BoOMLO.] &,
# (1956) 6irﬁﬁiﬂ&iﬂﬂ5®§b‘ bORBEEATH S, E-THELD ¢ﬁ>%5%i1ﬁ?" 1&,
EE (1933) i Fﬁ&;i¢mﬁ%a>gu§Ef§ g, &, PLUMB (1920) & rfrhe general body
conformation of the s‘falhon of draft horses should show plenty of length of middle. &,
S (1914) 13 [HBICH ) TUHREBEICAT 3 b3 ZME L. &, B (1939)
i BB HEICE , REICRION: Mt BB LTH- TS o &, 312
AR [#HEOBROMKRIIZ 62~63%IC LT, FRICHULEL.] &, WA, FE 2iEH
5 (1955) (& [BEHIE OB L BAYASI L OB 7 = +0.35CHETH Y, KEOH
B2ROTUBERERRIABINE OREBEDHRES +0.26 TEETH - 1. LTV 5,

ERBIUCREOBONE (oilL, @#HomIK2nToEREE, [0, #HERERS
R BRI BN TEY DT HLIALBEETIELVMHLDT, TTTRERT S,
"+ PLUMB (1920) 3 l-('i‘l};élgéeneral body conformation of the stallion of draft horses
should show closeness of coupling and strength of back.|&, JIH (1941) i ]‘(}%qul?;:@:,%
REED b OB L, Y, OF, WESEERLAUL80, BHiHELCHh, HoMER
B LALL, EBHOLA bb(\Sg)'?zﬁ)i’L:702.6§;§61%$71)>6q260C LS, W hiZs s
ol &, LR (1947) kt [TABHEELENIREELE LT, TREEDOLU-») LTHR
BT &l &, mﬁ(wm)mrﬁ%u%%%%bfﬁ@%<ﬂgm L&, BEDFEL
TWAENS LR, B BREOHANEICIIFEFUTEILEY, U3 BAONH-
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TREY LABICHELUTEALLLTHD, 2L, FEOBHEABIELLM- 5D LTHMAIC
BAWDZENITETH D] ERNTIE,

b. EODHFTICHEAITHS &, 7350

COTEICERLT, 2¥0OWMEWED D 5, HAYES(1930)13 [Bodily weight especially
in the fore-hand, is an advantage in draught ; for the greater it is, the more effecti‘ve
will be the push against the collor caused by the centre of gravity falling beyond the
base of support. |&, DUERST (1931) &i(lz 4V‘Vsill)' sehen iibrigens auch beim Pferde, bei den
Last-und Zugpferden, sich diese tiefere Aufhingung des Rumpfes ausbilden, weil
dadurch der Kérperschwerpunkt mehr nach vorn verlagert und so bessere Zug-
wirkung im Kummet erzielt und gleichzeitig die Bewegung der Hinterglieder entlast-
et und erleichtert wird | &, % (1933) & [ 404 KV, #x—XEkE [72<re
—%—] LEEIEICHL, FEIEL UTREZZAE VTR S 3HAd 2 HICENE
AAICAIET 5 C LB D 0, F@ﬁ%&iﬁ%ﬁ%ﬂ%i@m@‘5&&CE®§% b DI RIT
BRzY o1 &, E%(w%)urﬁﬂwﬂmm% i, —Encn S e s, BikoAE
DUHHIRS 5 L ORLEOOMEL 124 O, FlMBEOME BT 52105 CEHTE
3ol &, IR (1947) 1& [FHuTH cﬁn%ﬁ%@‘%%ﬁ@b& 03, ﬁjﬁj:i»em &, B
%Bféorﬁmwﬁm%wwimcemmomJa,ﬁ%(mm)@rm%$

(= MEARE-BEREE ) poon s RAKCR TRARO—BORMICES D21

5o FERHONBERR12% T 5. &, FRSIOHE (1952 13 [ BLATEO BB & 1
ABITIE DEBIE v = +0.523 T E O IE O HEEEH3ER w%n,whmwﬁga%%$&m
%ﬁ&%%w%5Ct%mbfméd&,@ﬁ(w%)ﬁrﬁﬁﬂm%%®%§ﬁﬁﬁ§<
EDOWAICDHE OEEWMRTH 5, o> THTIRIOHTHEI ) dBBITHEHL TS,
L, A (1918) i [FREORAES L TR IERREN b 0hLl.] &, 0 (1920

8 TR LTI 5 4 BRIk CRELI b OpEw. ] &, B (193D 1% 68
%m%ﬁmﬁkmw&m Eﬁ@ﬁﬁ R DERE 2 #RMERFL T 5,] &, BONNE-
FONT (1908) i3 I—Le cheval de harnais pourrait poosseder les mémes qualités de
conformation que le cheval de selle ; il n’en serait pas plus mal pour cela ; mais ces
qualités ne sont pas indispensablesi son adaptation ; aussi, pour lui, peuton se
montrer plus indulgent sous le rapport de la conformation, pourva que I'ensemble soit
harmonieux et que le geste ait du brileant . C’est ainsi que I'encolure, nous l'avons déji
dit pourra é&tre plus massive, pourva quelle soit greffée haut et bien portée.| &,

HAYES (1930) i r'izli;eeg)art—horse ought to have a heavy neck as well as massive shoul-
ders.] XT3 HREHRAI1929), BERSEFILE/EEE 19381k 5 [EB0
%%&%ﬁw%¢%ﬁﬁL%M%me%ﬁémn(wm)F%%&Eﬁ;@iﬁﬁﬁj%mm
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[BBIBERTHAH L] LEDLHN, ﬁ% (1942) ) /J\E% '(Qo49) Bz MEBEREET
»HHT E.| &, REYNOLDS (1832) iz FA horse required to move heavy weights ought
to posses Prominent shoulders.| &iR~<_Tu 3%,

3.Dn BBVEDEY BITHHIE (R1BX0°21k?) » COTLICHERLT,

a. KETAB] (a=0°) OHBAEIIE (COEED Dn 25ETHIE, D= (Hpn —
Dyt - tan @) sin (90°—a) = (Hpn—0) X 1=Hpn &/25%5), Hon % B0 FHE 58
BEhCE GU3»s LT » N TiR, FEMBENI S, _— ,

b. BEUABIDSBEIE FAp5LT) . Do BBV — S AITHET
L. OVTE, HECHUTHEAEROICN TS ST L, "

Wk, thoaskdrd KQ‘O“VCﬁ“\KﬁiﬁUQCE@H‘ UTOEQMEHEND %,
REYNOLDS (1882) i [A horse requlred to move heavy weights ought to be ’near the
ground’ ]

&, &Aﬁﬂ (1934) 3 rE%%@{i VIHETH - THRERAR L VBV &, /B (1949)
12 Wﬁ%mm&*@% BTl HEEZBOBEHRVELEBLUTERETH D Ur s VR S0
EWVNHTLET, MUEMOHETEAE, EFETRIML ) FICRVESBL NS L
Ba.) &, W (1959) 18 [WEEIERC 2. B EETE CTIEFISE LS &2,
OBRECHT (1908) it I—(}Il}.léml)leight of the draft horse should result from depth of boby
rather than length of leg : in fact as a rule the medium short legged horses posses;s more
endurance than those with long legs. | &, GAY (1914) & (|§7S.t2111]§%lity of equilibrium  is
the measure of power ; therefore, the essential features of power horse type are those
which contribute to or insure stability of equilibrium and muscular development. One
of the factors of the former is low station. Low station, determined by shoutness of
legs, increases the stability of equilibrium by . bringing the centre of gravity as near
as posible to the base of support.| &, BB I OFE (1933) i |£7]5U%)SBURG (1927)
R ABIIZ OB OEBICET 5 L LD TR AHIEEE LT, I LTERDO DL,
(REAR 5 S EFICUTHRO b O Ll k31T, TABNRMBEKRICLT, KE0ms b Rk

BO—MBFICHUVITABIREPICKREECE, E72, X4 (Sudan) HHFOR=—137 7

7 (Arab) L h 3 FARFIRITUT, v 7RIV h L OBEFLIC U TIREL 75 5 HEE & IR
COPICRNE 5T L R ETRENY .| &, ¥iz, FES (1938) 1% | Kk FIELIC LB
RERKITASIIROYET AR NORAE/ N 21c#b 3§, FEICHT 3 B@%ﬁﬁgﬁjﬁ% GHie
A%, FEMEICUTEMZS 2 ICHMEST 2§ OO L, ] &, HARPER (1915) i& [In form the
heavy type of horse is low set and the legs rather short, so that the distance from the
chest to the ground is abaut one-half the height from the withers to the ground.| &,
PLUMB (1917) 12 (IEI:}Te) form of the draft horse : The depth of body through the chest,
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and the length of the leg, should be much the same, these proportions giving the
animal what is termed a low set appearance, bringing his weight comparatively close
to the ground, thereby enabling him to use it to the best advantage | &, CAMICI
(1934) % r(g gz)od artillery horse should be fairly low set ; the distance from the
sternum to the ground was found‘ to be equal to -about half the height at withers. | &,
ENSMINGER (1950) X l_](?%gr&?gr) rather than speed is desired. In order to possess this
power, the draft horse should be blocky or compact, low set or short legged, and
sufficiently heavy to enable him to throw the necessary weight into the collar to move
heavy load and at the same time maintain a secure footing.| &, RICE% X (*ANDRE-
WS (1951) 1= %%)12%% power calls for a lwo-set animal. | 3R~ TW3, HEEHHEA
(1923) (eix THARRSCERTS 5 & )¢ BFRIERE A BEERICEL (1959
M b it [TREEEE] It (BRI B T5530,) SEDGR, HE 1939) &
%§§QVFVy,%l—f&ﬁ%FT:va—a—Jt%ﬁ%%ma<,ﬁ%ﬁ%@%u
BREEOR L ) RBREERICERL Do) &, A (1949) 1% | B BB BEmETH
i b, Budee@Er» <, HbESE T, ERIARBICHELUTPRPRNEOMNLV.] &,
KRUGER (1957) I(—6]93'US)FAU und Mitarbeiter (1956) fordern ein,, Kubisches “niedriges
Fferd mit guten Charakter bei Geniigsamkeit und Langlebigkeit, und weisen auf die
Bedeutung der Muskelfldche hin. | &, PLUMB (1906) i3, (I}Qfﬁg) general conformation
of the draft horse 1nvolves a comparatlve shortness and strength of szbj &, GAIDAB-
UROV (1949) i, I—In order to provide tractive force the draft horse should have legs
that are relatively short in proportion to body length. | &, 43 (1914) 1% r-ﬁﬁﬁjﬁfi
ZIMERIFAICE A5 $ BEHAL UTEEFZY ] &, DUERT (1931) i I_SO kom—
men wir konstruktiv mechanisch zum Schlusse, daf} ein Mastrind runden Brustkorb bei
niedriger Aufhingung haben muf, wenn es iiberhaupt viel Muskelfleisch an einem
langgestreckten Vorderteile aufweisen soll. Aber auch ein Arbeitstier kann so sein,
weil es dann stabiler und zugkriftiger selbst mit kiirzeren Beinen gehtrig auszuschreiten
vermag. | &, DUERST (1922) & F(]%lélifg;tsprechend zeigt weiter die Frequenz, dal3
schon von dem Oldenburgertypus des Karossierpferdes an 70% aller Stuten meiner
Messungen langrechteckig Sind, von Schrittpferden sogar fast 95% ; | &, /MR (1914)
& I'%gﬁ%&cm%@ﬁtib\ﬁ%%@%%ﬁﬁ“éoj . BE (1933) 13 BB EREO b
DEAET ] &, HIE (1950) & Wﬁ%@—@iﬁ& UT, RBIREAETHS.] &, BE
(1983) 1% [BEHRAT), BAMNT O FHERE I BRI 5 M2 5 R

(=4E2) 100~106%0 b 0 £ 7, W5 RBRWE LESRHEEHLO b O BeE Ly
& - 17~18)

BEDH ORFBELFED $ OIHICHE Y25 TR &, %ﬁ(m%>ur&mt
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U TEE IOV THEL, ﬁﬁﬁa(gg%g;%(:ﬂ?éhbli, S 8117.3%, 2117.2%T
Ho1z.1 &, MADROFF (1936) i [The large Nonius is an excellent artillery horse,
the small is especially valuable to the small farmer. Measurements of 323 animals
belonging to both strains gave the following mean figures (large Nonius given first) :
hight at withers 165.11cm., 158.28cm. ; body length 170. 82cm., 161.25cm. | &, (R
(1937) 1% [ AR O b RE b B O AN TRE104.9% T3 U, B 114.3% T -
Tol &, T, B, FEL (947 & | REOKERER SREOHINO § © K
KL HD102.2+40. 22123 U, 85 O SR D § 0105.60.23, #HEBICHET 3 § D104, 5:00 13
Tosi.) & FE KL LB, HE G, HE @, WA 952 1k [EEOHK
BICHY B HE I MATIELS. 3, EEMNMEIIR.6ThoT00] &, SRR (1946) i3 I_SETTEG—
AST DItk % &, ﬁiﬁkﬁ?éﬁiﬁﬂ)tbi 1ZEEIS%ICH LT, EE83% TH -1,
&, E@bi@imu%maﬂ%%ﬁ@®%ﬁmﬁﬁaw§®% Tabb, BRELTA
5173 & O OHEBIRENL +0.193T, HFOMITE T AL OBERZENELTBDONG, &
72, WABIFEA (150kgBi ), i (130~140kg) , /v (120kgllF) IKXBILT, HKICHE
THHOEEROVFILRDTAH S &, TABINLERELEL ORI —EDOBENED b
g%gb%%§$®¢%®%@ﬁﬁhﬂﬂ@%ﬁ@%ﬁ%ﬁbfwamlb FHHE (1959) &

ARG EAEORBERE UTRO X S ifme RT3, $2bb, AEREME & 2w
<, (Eﬁ-g?i) s HiE - BECHKRICHT 2EANEETH B.1E, WA, 5, FAEHS (1955)
 [BEMEOERBEIERIAFINCHUTr =+0.30L 0> FEOHEBIZRL, REDH
FrHEATY, +0.258 0 S BROREBERU TN 3, KT 3 RIEEICIE 5% b ks
BNEULTS [IFTEL] LS FORBAREOBEEL LT ZELNES5THB.] &
TS,

FRICET 2 BRS ORI E, MRS OFEICIIEDR 1HBBA LN LM, BEL AN
IOKFFABIICBN T, MAKS ORWICAETABIOHELRS T, FERENSKT, i
PELTS, D »30ia DY 2/ e T2 RV ERN (X31ck ) KEhTLHRNLE
2R TIR <,
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(1) FEREEE (194D : MFOWR LEH. B, EEXE

(2) KRUGER,L., (GHZH#E) (1960) : FROMMENR, ®ARK, EENS X OOHEOH
EMEICHREEIC & - THET 5 T LT T, BHFIABI SR E58)

Q) HERATEMBE (1961) . : BAICHIT 2 BEEOER, BT, #HEH

(4) EEECEA (1961) : REBEDIT AL IBBICET AMAE—BEL UIcBBIT AB 20T 1055 OLHE
—BRAERE (BREZ 10

(5) EEBUEA (1962) Ejbt&ﬁmwnm%mUL%Amﬁﬁ%#comf@%ﬁmiﬁo%mk
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6y FEEE, FERL 1957)  BAFIMACET 205, F5W®, FORE LES | ELOBR. FE
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6) =FE (1887) : 4. HE, BHE ;

69 DUERST, J. U. (1922) Die Beurteilung des Pferdes. Stuttgart: Verlag von Ferdinand
Enke
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