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Effect of Dam’s Milk Production on the Growth
of Suckling Beef Calves on Pasture

Tadashi Kyuma,; Shizuvo Takizawa, Masayoshi TAKAHASHI
and Takeaki Kixkucwi
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BB R BROREB L I b, BT 2RBFREIOHR
B & B BT D 2 T 2030346364, 2Bk, F
EOTHEMBICRT Bt F«hHEERYERTS
BT H D7D, FHORBHBCHTHEEZOMD
i, WAFESTwbB,

FAEORECET AR, DEEMHSTLLRS
S OEENR R, BHD ShTwd, ¥, THE4S
O AR FRERCET AP POREL LT, RHE
LOFBREES Y OTHORE L BOBEREET 5T
DD, EREmCEERERLEHEL B, K
L, fERopigRl, S X5THEEREINELL
THEY, EMAFHE U L2 FHEREY IR ET
AR, BFEIhTERBVC & 35 TR
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WO, WHOR & D AR RBRERIC X B T4
CET A, FHOBEETEEE M2y
o, B, WILPEORE L RBRENE BRI
B LCHRE LY, 2ofT, FEORFER L TRE
OWHRENZ D TEETHSD 2 L uiEH L. AR
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T CER L. SR OFEEHIC T 5 HEEEN - B
BE-GE - FHEOMNBERIEIEDLE Y TH T

BEREOEW - KB FEE, WThb, BEREE
LEERR, Eie, HAKEHELCHRERE LBl
B3, BEE S IMBCTEEINTEETH D, FHR
HOUFEBRABEY, TNTU~15 ABTERL, @
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74 HIBRERARBHRRE #6058 (1979
ik & R+ 0 B R
B 4 EH K ] B % B\ e P F o4 OBE K
£ g B %
BB W E e B 2] B HE i3
1972 5 7 21%1.9 41941 34949 8
1973 14 1 2.8+1.8 420£46 342 8 | 7
1974 17 7 3.2£2.0 477255 31933 15 | 9
1976 19 2 4018 45457 277234 o | 1
7| 2 0 5.422.0 431253 13| 1
& B | 5 | 3.6+2.1 444:£ 54 e | 9 | 4

E. D APERERSEII4GEROFE CESELS.D)

MBI &5 REREA IR, MESH Ewnb108
THECD 6 7 AEAHEE, 15 L oBE4HT
AECOOHE M R2EAMEL, oM 7 BR25HE
B, B4 BE0E L T80E T, ARTE AR X
D HEETR DR LT - o

BB, B4 1Y D ERE30~35a D A TE
(Z27 7 r—ABEBF—F+— V75 AEH) ©H20
Be—8e L CRBHFROBM S L, Fof, i
DI DNIFFR R 2R 5 L isds o Foo o LIEF 00—
WL, BiEORBRE ST - THREBEE AT - o
EFIE, A2 v VESIZRAEL, Stz —v
YA L= R - BEER YR, BRoRBK S
R TP BB Ulee DIRIROBIIL, A KN4
ROemicd, SHaiE 0w 1 BMYBE (FEK
16m?) TEFEL, TOBIY, WKBEBE £ Clkis
THEALEL, IEORELE L5 A Lah Sk
T3l FHOMIIL, 45 1S0RBLEmL LT,
B S &R BTT 2108 FaLILA L
H"Cﬁo 7120

RERE T, DURRTEI O H B KB S LT
FORBRIETEELHRET 510, Llofiimyl
EREEERCE ST, F2RORT LB 0 FER 6
K EFHR2EERE LicoT b b, BT,
IERRR N1 3B DR KBS B A FBERE Wit %
FRECTTDN-DCP &L 100% - 85% - 710% D 3
KeREL, ILRHME 8 B% HARGER
TRENTWHDIDH DR S LRSS ED 2K K
S UTCEE 6 RIC X B R T » oo Tt L, HRERO®E
FgRrRic B R & 28 B R ET I N T o, 1972~
1974 BE D SRR HEDREIC 1T, HAMRBERE M1970%
B v, 1976~19774 85, A AR 19
TSR P VT 5o WADTH OHEEE 5B,
HHE 6. Okg KET 2 RERY AARBEEO LY

B2k MBS FloMRER

TR 0%

o EAE D BAMORE | T4 0
100/ 85| 70 | #5 | mies |t | WS
1972 1 61 0] 6 2 | 0| 1
1973 1 700 8] o 15 | ol 13
1974 | 6| 5| 6 0 | 17 |10 | 14
1976 | 7| 6| 6,19 0 |10 | 1
977 | 7] 6] 7 20 | 0o | 9| 1
et vl 4 [ 2] 6

BEL, chrziRBECine Ths L.

HETARIoW T, SRI2EE AT 5268 %
Tk BIERA S & PIRESE O 2R, 2V -7 74
FA4 v 7 (IR OBREE I, BlEBSHEE, B
TS L v 3700, T4 % HPh—Rpc g
HrAL, tveray KL ERARAERETS
BESAE A EE-L 0.8% ¥k 1.2%DHIREE LT
E1L 1,

3 PBREE®

(1) HEOWE _

HEEORE - RERBEYR DD, BEOKE
W, FHEELC HEERKBEEOFHICHIEL, T
FOKEE, EFEND L BRECORRBEERESL, F0
BEEELT 5 263 ¥ COBBIBFELIE L,

Q) WEBORE

B4 OWMFELRS 10D, WHMO B E% ok
THH 1 +2+3+4+8+12-16+20+ 2458H 03
0B E L c, BB, FHEOHMARIEYTS
EARUTC, 1B 48 6RMIEOHRBIL X B
BhREZEY: (calf nursing method) #141932:39 1z 1
-~ THEL, 4EOHARY S LTEELE (UT,
AHEETD) L, ok, AERECY . Tk, »



ABIED BRI D R4 QWL L WA T ORH BT 5 B 75

B U 6 Bl A BT 4k frik L CREICA L,

HAMELOMEERE S L. 1224 - 8-12-
16 + 20 « 24BEEICITE L - BAROTHHEE, FiR
A T, PHALELTS) &L, i, WM
180 OBAE (WT, BAEE T 12, FHHEA
Bk 1808 L TRdI,

o #& e
1 BofERE :

ST LAEES 2 B A R 2R  TOR BRI, 5

FEDLBOTHY, Ei, DHRETIGEROKRERIRE
LT AR AERERE, HIROLEITHoTm
ARG O KEL, £R ELEMERL, EE
HoRmE N 1, 100%X47ks (12%) - 85%
K35kg (8%) «70%KX18kg (4%) T, H#EKED
EF+251 07, 2K TRz (P
0.05) 2328 biviee #RE 4 O %A, 38keg (122D
Th b, BINRTEESD 100%K & RBETH -7
Stk 1 B OKER R (BE) 1, BESO
ma 100%%36ke ( 8.1%) «85%IK 39k ( 8.7%)

#3k BF o6k ELEAL GD

iEiRR| RN | % oM A W % | IEIRR M | SR | mAmO
B ﬁ%ﬁﬂ(ﬁ B 7 N N N » | 1 BHD )
AT a m wom| 1 om0 oE|noE | ﬁ\t@ moE RS E|HRERE
0o | s | 1| aso |ose7 | 49 l 441 | 443 | 47w 38 ~16
e e | D M| W7 ) sl i6 33 -3
@ w5 |EBE| 5| 40 04| 460 46 | 430 3% 44 -21
@ 5| 12 41 i 437‘ 435 | 439 35 3 +4
o | s 1| 40 | 4| a6 | 397 | 410 179 21 ~16
EU5 14 4 40 4% w0 | 4| 18 % | +8
W oE| 100 | eS| 17 | 326 | 64 | 333 | 37 | 350 | 389 31 +17
E. 1) iesil4BEMORHEEOHINE.
2) Srits 1 Ehs D24 ¥ T O E R,
3) a)e a)fic p<<0.05, b)x b)E p<0.010F %%,
(%)
10
—— YK
5_
LiEl
x4
By
0.—
[’
}E -----
._.5-
N e :g_'::::.a
5 R EPSr e
e Brmeen L
WM KO8 i % L 1
~1I0 —:') (]) 1 1'0 1I5 ZIO 2‘5 (€10
oy Wk %%

X HHRETIAER O FE LI X LN FE
%1 G EOENIHEE



76 HAL BRI TR

« 70%K28kg ( 6.3%) T, FEEICAHZEEZITLD,
0GR DB BT LI EHTC D - foo FEEDBE
Wx3lkg € 9.5%) TH oz

DEEHR2638H, ThbbBEMOEER, #KE L
FHOBWALRBLT, BEMc BN TIEATS-
Too T DREIDEMNT, IFERP ORI S X OHEAL
DR ERBIZ L D Th FhB it ot T,
A SR OHE, £XKEHDMKIZEE CRIL,
T DECHEINT DR ER LA, S48 OFE
T EBAOE RAPE) 11, 100%KizH~<85%K -
NBRAIC S <, MABINCH YT 2 OEE248% 0
EHEER (OB OGEY 100% L LEa) i,
10081899% « 85% R93% « 10 % K94 % Th o 2o —
T, BEEREROFRIE, £REL8BETRAIL, £
DETHEINEIR L, DEEHT14E8R O R 50 &
B 12, 100%K « BRI TG R v
<, EERE, 100%X 102% - 85%K 101% - 70%IX
98%TH > foo HIRBROEEI I LIk Uab BEFHN,
BT SR O 16BN, MG SKD 8 BLE
DEBAICEL, HEKE I0XK - 85% X OMARYS
Bix, B2 COmII4ER O EEICEE L, F0
MOKE, WIFhSFAL C48) bregkErEE Tt
ot Tihh, DMBONEREOERS, B
sl 2 BF06ERBICEE L, EEREEER
WERE Ul WHEL T, SIREOBRERSOBE
b, SIEBRIDELENC AN AEN O RERERE L, 24
HECOEERIL 107%ThH - o

2 THORF
IFFLI2GERI O FERBIL, R2MoLEkh, B4E0
BE COE - &8, THoEH, JEREOEEe k
- T, ThERERDBIMER YR Ui T7b%,
EDOTHE, BEOTFHICHNTEIHERL, ¥4, M
FRIMEFRCHTHIER L, XRS5 OM
FHIFREREOBETHIERT, BAMSLEoKE
HEMBFE UL BB L.

A% 1S0H B OMAREER, RECHT4 157418

260 (1979

(ke
10

160+
140 -
2o
100 -
801

Gor

40F

% . i) 1 1. 1 1 1 i
0 4 8 12 16 20 24 28 (38)
Tkl 4
F28 AN T sTFEOEEERE

kg « #EF4 1441 16ke - BISIMET- 4185 22kgTh D,
HEDOHET 4 131£18ke - #ETF2E 127 £14kg TH - oo
IHFLIR2GER 250 (0~ 8:@#) - i (8~168
kD - B (16~243880) wwod 74 W1 Bl o B HE R
3, AR U, WHALEWORE L, HRET 4%
BE, BEERCHEB LY, BEOK - MTF 4
W, 2 HIHTH X D BRMPETEL, WEOR - T4
W, ERIETH X D BIISETE A EALRR L.
BURRET o U RIS -2 BEAG L 22 12B IS OB e &
(=R

WEFLEIA O B, B EOR T4 0. 70ke - HEF
40, 64kg « BIFIHET 4 0.85kg TH b, WEOHT 4 0.

57kg - MET4-0.55kg Th o Too BEDOHEIL, HFE

DEBEEIMETEL D 9.4% 5, JISETHTE
Ui\ HEFE X 021%Eh - T

BEFCET 52 FHOERERL, H5E0LED,
ER DG THS & BEF F2530.51 3.2kg (n=41)

B4E R H B TR MR (ke
Ao | i 3 0
L v % & M
O~88k) | (§~168E) |  (l6~248i)

# | 41 0.77 R 0.66 0.70
B B | GIERERETE 0.77 0.82 0.92 0.85

i | 32 0.69 0.62 0.62 0.64
; sl T 0.56 0.55 0.59 0.57
qE | W 0.51 056 058 0.55




REIED B3 B AR DU L WA TR ORE T % 7
$5% RBRES LD THOLIGAEE L ARGE ko)
wOIR Ok B o % E K ¥
S 5 : & @
1009 % 85%I% | W%E

i | I i T i T
& & 30.8 | 287 | 3.6 | 207 | 30.1 | 213 30.5 28.7
A ED 07 | 065 | 06T | 065 | 075 0.6 0.74 0.64
WK | 075 | 0.699 | 0.84 | 0.62 | 0.662 | 0.609 | 0.70 0.66
£ # 0.74 | o0.68» | 070 | 064 | 071 | 06| 0.7 0.65

. D HSBERRAR, S 18RO BB,

2) a)ra), bleb), ) cOiicp<0.050FE®.

3) wEh b EEFOTHo

METF-H=7328. 7+ 2.8kg (n =32) T, HET4H 1. 8kegk
%o toe DR FBKEEITITET 44 100%%30.8
ke + 85% [X31. 6kg - 70% K30. 1kg, MEFAFH 100% X
28. Tkg - 85% [K29. Tkg - 70% [X27. 3kg L 7c b, WEF4F
DG EIEETFP A, #E - HEFETRIZ SRR

BEIIFED DD - o
ﬁﬁ%%D%%mﬁlméi-%%E~m%zmkﬁ
B0 BAEER, HE - T4 E b 100%K - 85%
K« 0% X DIRCAEL 7n b, #ET 40 100%X 0.68ke
ET0%K 0.61kgiizFEZE (p<0.05) 2°d » oo &
7o, RAMOMFEREERC L5 T4oBRERE, 70
%X CHE « METF- kAR ER ARG SR L D E
<, MTHrAEEE (p<0.05) DR, 105X
» 5% R OBATITL LAMDEMIE B - 1o

3 WEAMIs s HARKER

MEELI24BM B0 B HA B O— B R, EE
« R D SR HE Y & 2T U T R AR 2TE IR DT
2B, BIMBIVEO6EDLE Y Thotos Tixb
b, A% EECEASoRGAAERCEL, T0oR
UBRPT THAEB LR LI, TOH, 2~ 48

B, Pk 1 EE6% - 2EA26% - 3ME 4% - 4
EALGET %C, 1~ 2 BRI D8% % bz,

HEBEBO AL, BEALELRT LEES 3.8~
10.0kg - 45 6.4kgT, MFAENO UMA T 2.2~
6.0kg - SFi5 3.8kg L7ch, FOMDBABIHS
DWD BT Lo THANI4E % COWALER, THEA
25.03+ 1.1keTh b, 180E Mo HRIL A 905+ 182

(k)
RS

—EEORINH D, S~I2ZBEHTCETEEL, CE#MEESD,  n=27)
BEE LB R T, 1GEMG OB 2 Lo 01234 8 16 24 L)
Too AMEMED BABHEBY, 1208 FR R WA BEER ENRECR

L, BEBABCETIEL, SECHTsE4 T ®aE AR b B AEEY

6% WA BAELBAE (k)
7 #e P ] i
3 5 @A E
TR K | 2 | 1 20 2%

B f B 6.4 5.8 5.1 5.5 5.3 4.3 4.0 3.8 905
B OB M| 10.0 8.9 8.3 8.1 7.9 6.6 6. 4 6.0 1268
& K i 3.8 3.2 2.9 2.8 2.8 2.7 2.6 2.2 610

BEHHCS) 23 % | 2 25 26 | 26 25 31 2




78 FALREA BB E

keTh ot HARBIMIAMZ LS LCEGBES L E
<, TOEBREII2I~31%EL, ELRAROLEH
PREL D227 L K& L, WA EGZEOKREVWBE TS
B ERRD LRI,

TEFLETEA 1 ~ 4 BEOTFHEAE (1 - 2 « 4 BOF
BHHAE) LRIABLOBGAL, FiRoEEHTH
D, WHEEX0.93 (p<0.01) DD TEWHRELER
Bdhh, EREA Y =150X+72 (Y%A Eke, XV
IO P EAE k) BRI, Tibb, HL
WoRAER, WAOHOBAE)» DB VEE THEX
haBZ EXREINI

4 FEOEXRLWIE - FHORE

BEDERTHER (n=8), 2Ek (n=115)
JEXKEE (n=28) DIRHEHT T, ThZThoH
HEHEYTRTE, E5ROEE D Thole Tink
b, FEKE, 2ER- 3EXRIEI DHELLDIR
HIBTHERBL, SDK2ERY, 3ERMLI D
VHAETHR LI ZhooERHEE RIS BILED
2L, WAROBRE L D BRI TREN ST
A OFHHARL, WER 4.0kg - 28K 5. 3%ke - 3
BEUE 5.8kgThY, WERSE 2 ERY L FEE
(p<0:01) BB -tedd, 2ERE IEHELECITESE
FEMNTL I o T

34 OERETIER I D 7T ERE ¥ ToOLERIE
U THERT4BRF O RE - AR - 740 DG &

#6035 (1979

TR B FIERS D 4~ 5 R E THIMERITH Y, %
MUY EDERTIHIFEEL T iz BEREDHE T3,
WERE2EREZ, WThbEEZE (p<0.01) 2%
b, FTRBEOKER, 2ERE IERE (pL

0.01), 3iEk& 4EKRH (p<0.05) LIEEXEND
72
(kg)
1400 |
1200
St 1000 |~
At
800 - * r 0.933*"
y=150 x+72
n=27
600 |
71 13 1 1. 1 1
0 4 5 6 7 8 (kg)

WoRL AW oo B &

EV1. 2. 4 Bk o VEAE
F4E WO HAE : RAROHG

I SIEHOHBER) #RTE, B7HE0Ls o
D Tholee Tibb, B4 OFEEL, FER 328ke L SERLLE(n=)
IBERDVEDCHE - T 4ER 460kgE TR ML, F a ol
MO 7 BR E CTHENEEL T, AU BAE |
V2, WMWK 796ked BEERAETICRE - T 6 Bk 1. 170 \
kg ¥ CEMEMIENT 2, 4BAPDTERE TO i -
EINZ D oie AU FHOHBEERT, WEKRO. 54 3Yu p<0.01, x p<0.05  #pEk & 2 Bkl L)
kehs BEERAELICHE - T 5 B0, 76kg & THML, % 012 4 8 12 16 20 24 GE)
ML 7 R E COEITDTed o T &M % B R
DX SRS OKE IR - FEOBRGED, ®E5E ERFIOBAERE
B1E BERCIDBEOHE  BAES IUTEDBGE (ke)
B ® 1 2 3 4 5 6 7
B i) 17 21 14 11 0 10 10
B 4 fk ED | 328230%F | 380£38%F | 41836 | 460+42 462+32 461442 455+18
WO B 796:150%F | 983£168 | 1039170 | 1134122 | 11594123 | 1170+194 | 1148+158
TFHOBRBERED 0.54£0.10%% 0.6420.10 0.670.07 | 0.700.11 | 0.76+0.13 | 0.7540.10 | 0.730.05

E. D) BPEEERSEITDERCST 24E CRBELSD)
2) HBWGERER»SRBESY CORMBE Mo 2)

3) ERROZE*p<0.01, *r<<0.056%,



LB | B ST B A RS O WM LA T4 R B BT 55 79

5 IR X » W R OBMR (kg

IEEROXBRE 104K « WHE T, HMEEES st
DHBEOHILEREBI, BOROLBITHoR TR 47&*

. . e F

b, BAEREAMLEL T 105K 05K X HE L 6r 100% X
SHEBL, HBIAB% 4 BT COHILERE, WELH ®OSF 0%IE
B (p<0.05) ¥H ot FHHEHAREE, 100K 6.0 4F
ke + 70%I% 4.9%kgT, WM A HEE (p <0.0D »° 3f (r 20.05)
ERENY (o i - - - - o

IR o R RKEER I, BRI OWMESS DHMIT
IARIEYHE TS L, FEDEBITH Tz, T
e, HBKEFICHRAEL L& T hid, 100%K
1,113ke + 85% X1, 107kg - 70% X 1,066kg TH D, #
R AEE - o, BERERSEOBAIL,
100%1%1, 115kg - 85% X1, 032kg « 70% K. 937kg TH b
T0%ZIT100% R X v & 178kg A 7n< (p<0.01), ¥z

Sr Mt B #

$6 8 AERREIOREAEC L S AR

70% K1, 204kg TH b, 100% K b T70% BAsds L
AT D o T WEHE I L - TRARIL, 26
ELT, AE (P<0.01) K& Thokdd, SREKET
D 108K, #xinl, 8BBR « WEEOBFTH

WEG S OB, 100%K1, 111ke « 85%X 1, 138ke - ID, BCTOBIK T, B R 5 K937 £ 156kgic
#8% RBMEK S W OB AR (ke
T RO s % x i ) R -
AWM 100 8 | 70 :
M oW ® 5 1111+ 194 1138+ 144 12041187 | 115321829
Mo OE B 5 11152108 1032+198 937 £ 1560 1029 % 166>
& th \ 1113+ 153 1107169 | 1066+ 172 1003+ 174
. adra), bdib), ¢)kcOMDED<. 055,
BOFE HARLFAOOMEEOREE
1) WEEHIRO B A = A RGE O - EIREK (a=27)
. g 4, i
K & — % 3
] i) Hr il #® i}
"B f K 0. 88%* 0.52%% 0. 30 0. 80%*
BOHR OB @2 0.061 0. 300 0. 458 0.197
I (S 0.106 0.052 0.032 0.079
H 2 B (ke 5.5+1.1 5.0£1.0 4.140.9 5.0+1.0
2) &SRO B A8 X B RGED OEE - ERGHR (n=2D)
3 ¥ g D b %
=S on
T |16 | 20 |
OB & 2 | 084t | 0.88% | 0.85%f | 0.80% | 0.41% | 0.41* | 0.11 0.07
B O R B @® | 0.083 | —0.234 | 0.008 | 0.017 | 0.011 | 0.09 — —
B OS B B 0107 | 0.15 | 0103 | 0.105 | 0.102 | 0.107 — —
V. 1) BHAELA BB 1B 1 B %0 Mk,

2) Y=bx+a (YirAHfEke, x1308Eke,
3) EEREOBFEME ** p<0.01, * p<0.05



80 FAREERBRSTIARE #6085 (1979)

LT, HEBEK] 204+2187kg & 267kgS <, Bigk
Binks L (P<0.01)
6 WIAELTHORE

(1) BHELTHOBEBGE

WAMDO BB L T4OBMEEL OB, £95
1 DR THERRD bt Tihobb, MAMM4E
M el (0~8HE Pl (B~16B#) &1
(16~2488) D 3HHT T, RPOFHZAAEL A
WHEEE OB 545 L, BTH#10.88 « B HE0.52 « #5317
0.300#ERE2H v, BRI H VIS owTL ik
0.80 (p<{0.01) OE WM AR DLR, TOEIERA
i, Y=0.079X+0.197 (Yi: B #fkEke, X XHE
&kg) Thote

THK, FEEFHO IR SERBFITER 1 EEOH
WAL OB, BB 5 FEM OB D
HEERD L, 2EBROHEENL0.88 (p<0.01) &
LiEi<, TAED 8B TRV BB 2R 1o,

(kg) k * KT
1400] R BT
R T A(e), META(0)
R L HETE(A), MEF4E(A) °
1200
#w
L
1000 N
; Heor 0.856% (n=24)
gooy Y =1542X 24
B r 0.760** (n=41)
. Y=1761X—101
600
01 05 00T 08 0. (k)
- Bt &
FTH NRERSCEITBTF4D
H¥EE L RAEDOBIR
(kg)
1600 |
1400+ °
A 1900t
1000t r 0.612%% (n=27)
° Y=1508X—123
800
o
=]

0.8 0.9 1.0 1.1(kg)

R
E8E JES BT sT40R
HkE L BAEOBR

0.6 0.7

12870 2 EHEOBIRIET U, 20~24:81BH0
XHEBIMFED BT A 5 Tog
THOBHGEECNTHHAE OS5 R, BT
% - HI27% - B0 % Th D, 2B TH6KIC
Bl ¥, BAE: ABGERMORIER:bR®
Bk 1 Okg RETAHAE, 1EHE 7.1kg . 28
7.4kg » 438 7.9kg - 858 8.9kg - 1238 9. 6ke - 1638
9.8 « 20;810. 0kg « 2438 10. 2kg T, BB EBIZH - T
Wiy R U7,

2) BIABELTHoOMEE

D RfEsEoBE

THAMORE B L FHOAHBGE L MR, Rk
WMEORE - T4, BTRCRL. Thbb, &
Hg & HBEEOHEEY, BET40.86 - #T-40.76 T,
EBERECHEE (p<0.0D) BFEDBH, ThEhom
BRE, BT HRY=1542X —24, MEF4Y=1761X —
101 (Y BHfdE ke, XA BLks) THotn,
AR OFERE « BURREICIZ AR R b o 1o, MET4
T4 L AIREO AR CRE T 5D, 50~
110kg 12 5% D BABXMEE Lz,
IhERHIR, FHEOEBR BB B, HTFE
1,093 £221kg (n=48) - MEF 4 990+ 190kg (n=
44) T, METHEN 109kg 13 £ 4 L, TEORILEIIL
BREE (p<0.05) MH st

2) REESO%E

A 12EE D DRI ¥ TS LTS (o =27)
DORAE L BBEEBORMERIL, E8-0LkY, WEH
12 0. 61DEAEEE (p<C0.0D) #3828 biicas, Bl
BHEOBAE L EATHEEMIMEL, BT 5
HABOFEEIIG TH oo FIRIE L ABKER
DOEYERIL, Y=1508X — 123 (Y3 H# 4 Eke, X
A ERe) ThHY, BFALCEAE, BILEHN 150
kg Ais T, HRALEWEAOHRTLLZSRER
DHBERETREETHZ LRSS,

vV & 3

1 SHHBRHoRSEELDWT
IERRIIER 0N EKHES 100% - 85% » 0% 1%
BLTHEL, TOMORFREDHERE » R IR,
SREKBEFIC R SR LKL RL, FREAH
BENS LI LhL, FROLRBEERE, £RKHE
CHEBREN T BSEBR) 2 &hb, 2ok
5 IRIRIERINC BT 2 R EHINE DR, HERI0S
Fokiw Kok LIRE A G OBEELERL TV 5 L
b, Thibb, BELZOFEDE, HERNA



ABIED BT R 2ARE oW LA TEORBRET MR 81

WARRE LR L R ORBEMINOKI L T DR
CAELDC LW, ¥BEOsE O KBRS, B
132K - Bk - i S OEHBEERELL, Thik
a8k TH B T L5, EERIORBNRIEFNIC A
LR EEOEEE, 1005 KR, 85%Xh #913ke
DL, T0BEH0kgDWAH TH - I LHE IR Do

TR DOEGEREED HEET LT, BARREERE )
BESE LT 5K IE U, EIRED o A E 2 IR
L, #REPBELLERAEL S ), GEHFCHEE
SRk RInE¥ N5,

IEERBI4BMD =34 ¥ 55 E% B ARREED
120% & 80% THEE LSBT X B L7, B0 FE
BT, 120%E0EEREN oD, FHOEREFE
RrREs <, EERAOEREL, BREEOREE
BV THE LAl LRI TV D, ThE
ARBOBEL GEELD L, HRRIMOMEEKIENRT0
Y~ 120% OFETIL, TEHRE - BRBEOVWThOBSE
b, FHOEREECIKYFELRVY, BFEHRD
HEREEETIENL, ERETIRS TS LR
LTV 3, '

SuEETE BN o FREBEA B, 4~2lke DR E K
B EREMOZIIEE IR o e, NBEKOBIE
EATRNERIC S o Tze L LEARTE, £EEL6
~ 8 %R, FRMABFOFELEKRLLT
R o Toe & OB OAEZE, Ot 5 EEN
EERPNFORB SR ED D LBHhAH, O
OB AED BB A E {, HLRT LEEL,
Tl TR T0% XK D o O3V B BTk -
foz E0%, HUEEORBEKEIERREOKBSREL D
LER ST L b, IEFEROERFC LY, SHEE
CRATR D OEERA RS - el LRFEET 5 LBbh
%o

BAIRGEMC B 5 BEAEOEBR, RO
SRR DI Wihd 88 TR EEE
RL, HMEESERE, ILRIGEE TR iR L T
Who REAMICETS DX, HEHABFR TI2E, H
RS SR CLGEMBETH - Foo BILICEFHREIR
AT B0, T OMBEOBA MBI X - THERIER
LEBATFRT AT, —BNEERTHY, D
BOETOFRERVIFENINEERTNE?, L
L, Stk OMEEB SR T, AERAEELL, |
EHLEBR, ¥, BRTHI3CWABLETIHERE
b otoo < ORBRERIT, AFBRICHADIDDL
EEAHILIh X D ETELEREEETE L, Ak
BOBFERELHEIND 2 EISRIN T B 253038,

BERSEOABEEENINT, MAEEGSRESTE
<, EEELKED D, EREHOTOSX T, B
FEEOBET L, BN CROBmI4GEROBEY
ERTET, EREPOFBKRENMELS TE D LA
bib,

ARBL, BIPOXES R L THRCHAEL T
55, SR RT5RBRBEY L HEL T, BT
BT REAER, WERRD, RPCEEHEEE L
BT ET—HKL T 5B, I TRET SHE1, Eibk
P FB B I BB RECLBBILD Y, KR
B EART X 5, R L FAER, THOWELE
AR, BANFLATHLOFREYEEL, i, &
P TR E LD L AT D,

WEE 1, BANOBARREOHESTY, HED
Bz AENEEL, SHRBAMKE TS0
HEEMIED bhies, Chik, WEE, tRRE
BEEH Tl ERRL, BT BWABEI PR 5T
T ERBIELT, 2R OBBRHERBEOLDIET bR
HLDEHEDBRD,

BIABOREL, WHAOLHRELOFEELNEL
L, FOLERY, A4E kgL TTDN 392g - -
DCP59g M T2LIRT B2, ¥, HhT5
kB, SB1I2BMEE F CHMAELSL, ThATF
HEDRECKELEEL, SLCEERECLBERTS
b, HEEOC OfEE, SHRTEE CEELR
HTH D, fERDD, —RICHIRTEICE, BRLL
TRESNEHET L ETbRTw3, LiL, ¥
e EEARTE, BERFEERREL Y, SR
MPMERFC B & b & TR Vv, Hie, WEET
W, ST AN, RECH L COHEMRONEY
DELTHZ D, TOMABTRCHNOEZERID
DERB D, DIEEEHORE & 0EE O LKA EER
EHE D,

2 FHDRBIZDUWT

) FHRORERE

BB BT 5 THORBERT, BFOERE, T4
DM, FIRAOBEIL L - T, ThEhBRIEBELRL
Twd (2R 25, HAAH R X OFIMBET- 4 O
PgpoE GRS TV, HABEEEL T,
BEEBYEEEEEY R LTS, kXL, REOHE
AT, BAMEER CETRENMETL, WED
He o METFA, TEILIRIEOMESMEL, EARTEE
LELL BRI, SRTEESNDTHIL, —Richf
ShBZLnE o ThY, FELVOHER Th
12, SELATRORMEERTL, 3~ TERCRIES
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72 b, FiRA0. 74~0. 80kg - = 0. 73~0.84kg - £ 81 0.
83~0.97ke THote & LTH D, & HED JIMETLE
AT B BRI YR SR T B,

TFIC 3510 B T DORFEEE, FC R D
BREZRBE LT B EE % BB, FEDYERITRE

BRI AU, BRI 0 ~ 2 BT, EOW

AENS <, HBMIERREEL RS, 3~ 8@ElT
3, WIBEOWA LM 5D 5\ BB 5D
SRR DRI e DI B ME TR & 72 b, 128
BRI, FLERDICBA 5 AR b OB 2
HY, BIE-EOBMEELESL, BISREER BT, 9,
B % B % HBBIIC L o THREREET L0 L
Ezbhb,

L ORBEEL S LI, BUAER L LTS
M TFHEORBRIE TS L, BEORAE, WHOE
M, BEHOHEFMT L - THERD BTN E D, Fhb
ERAETDE, HREREC X5 TEOAMGEL, B
REHCO. 30~0:49kg, ATEHTO.54~0.65kg O &
FCH b, BIEHEEOBAE, HREHTO. 54~0.88
kg, ALHEMTO.59~0.80kg D FE L SR T340,
i, BMREHE LTEEShATEORE R, &6
THEShATFEOREL D BN L 3h, 2EER
TR DBRY b LIRS NI L 137
T, BEDY L, FTAmEORERELIRL T
%o FRBTHBORLTEOREY, LROIKT 40
FEEES LT, BEOHE - T4, miEr
DFHEGECEETH b, BIEET 415, RErT
<, FEOHE - METHIE TR B H M % 5% LT
Do

B EERE UCERE SRS THORERBY, &6
DEE L BT T, HZOBMAMS ST 5 EED
EBNLE LN EAVEETH D, TSRS E B
BENRKEWEEZ DD, Z0@d, HFEOIEE N
BRABERELT, EHObOER =2 ¥ ik
Wk, BHEOWALBSPIRNT &, R X 5%
HIRERENEL bR D, BELT R, FhvH
B X 7R BT RS X T T4 D s
BB EIREINTNDO, ¥, WKFEOEETD
BhZ, FECHLTAECEDN, BRSEEEOR
B, TLASMY EE Y, BIAKORELIERT IE
BHRLBEND LT B A HME S T3,

Q) BHETFHLORE

FHOMRNC L B HEE O£, WAL A
, BEMECIREEIME L 0 EREETL. 7~2. 5kg, 180
HIBE E T18~2lkg KX\ & DWEMNL  H1n1826),

AWE CIRERAEL 1.8kg, 180HIG AEIZEED
FHTI3ke, WEDOTHFTIkg ThHo oo 180H Wik
ERRAREOMEL D AP Sh oD, AREDTF
ORI TR WD EE 2 5 H, PIELBE
3, AKX B MEENCH - 7oo HFEDORE AR
FHE LD OR, #BT5 X5 T4 O E,
TR L ORBCS ol L E—K L TR Y, E1HE
FHEOREEVMETE I D4, BHOFMEELEL
SEREBEELZLNS,

Q) BEOERETHORE

TER LOBRENOTHOREHRIL, $2EC, *
S WERDD 7R ECHERS L OT40 ARk E
R, WHELHRE TRSR U, METFEORE,
RETHOREIVEL BR, 100BEECIIET
426kg, METFH1Thg DER LU 5, X LICRET
FORBEEEL, BROVEDE bR EIRD, 13
YERYETHEL VB, ZhbOfkFiy, F40H
WEE - 180EBEED, BEOERIETICHE - T
ML, 5~7TERTEARKS LTEHE w020 L
BIE-HL %, 2hil, B2 251, 840w
HED, BEOEREELICHINL, 4~ 5EkRici
T ThUEDBEREZEN RSB L LEELT
%o

4 BHOEBENEETHEORE

IEIRRH DR HREE 100%K -« 85%1K « T0%Ric 31+
LTHDOREER, - HTHE L 100%K X WBYE -
0% EDERER EH » T ey, DHREDFE e
BERAT - TR, BRHIOENR b, HEREIVE
RBETH-TBHRE, BEABEC L TFHORGUE
BFRD bz, FRRIMDOENRAKEL, Sk ows,
B U TR TR £ SR, 251, SRS
B LTERBRETHE LTI WALRE (TLoR
B) BRI ILCEBREINTL BN 2, KRB D
B, SRR D OERBTH DS, =AW
BT DWAREY, FHORBEEPLOMBRBOREG
BEOEBEEH Th o LR LT D, FRIEESR
HDRBNIEC X o CFHEDEREELE Ul oic s
ERDHBIRI S, HRAMONEKRENT L DR
FREET 8BS, MEHOBARET I b, 4%
DWABLBLCREL BT LEESRD,

3 WAPCHITAEAEOHER

THEAM O BELEER, ABEOBE & AERWMILE
BErTLdRbhdy, FLAECE, SEAAECE
TEONGHEH L VA LB, Fi, FOBOIBE
Th e CHHBPHAR O L, BEME (AR
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B) ik, BEEEALERET OISR 1~ 2BLR
$, FOBOIBERIEBRPRET LT, BRES
S, WABMMAEVZ X EE LAY, BEE (B
FAfE) DML ABRDE, 20X 5 A kT A H
AEHRBOREE, BERECOWTOREDY, HH
LOOEE L IZIE—HL T 5,

TR s % BALBHER 2 S DI R D &, &
HEATIL, 1R 2~ 481, W% wET H5—@ko
HALBWONES bl ZoERELT, < O
NEFP» OREICBTT2 M HEM T L
b, WHEBEOAENELbND, T, ZO—BHER
WEREBLHE, BAENEEL, 4E»HI12ERD
VHCHEIRSE Ll DY, Bdie X A RARORMR L
L a4 bR, LEEOEAE FERREHI IR Ty RY
2%, Furg DDAV 7 5 — FECOWT, 4 HOEMH
DEBRECEBCHT L RABNENTHZ L2BDT
Whe ChOOWAIICKT 5 AAERB ORI, &
FOBEIITD BTN &b, Bkt %
HABHBOBH L LE LB,

BELE, 1HER10.0~ 3.8kg, 248 6.0~ 2.2
kg OFIEIH b, WIAMEBLC, ZOEEHRIIL23
~31%% 3 X0, EFCEEENIRKEVWT LERL, €
DERCHEORRE - SRS ELBERTLN, Th
BARERLTHIRMIAEIICIAELERESRS D L
Bbhb, Th, THORHELDARIE, WHEOH
he kO BENREUHC L - TEETHD & LR
BL TV,

AR 35 BEREORI B, #E - HEC KT
LT 610~1, 168kg, i 905kg, FERED K TIL 726~
1, 168kg « T 090kgThH - Foo BB LD &,
FELDO1217kg X b7 <, EAPD 1, 033ke, FHH
LD 975kg IS IEHBIL T3, BRI R
ST, BRI AE AR L 6Tikg, ~Vv T g —
FE 1,033ke, FHELVIBENME 9Tkl L, FT,
MeLron S, & v v V —# 806kg, 7 v 7 A%E 683ke,
~V7 45— FE 598kg & L, Girroro'®, NevinLe??,
Drewey b $BISEHLBELZ LTS, ZhbD &
FLET, BRA c BEHEPRND D, —HR I
WT R, BB I ERENCE, BAREAEN EN,
wnT, BEAE - BEE . vy e V-BEXREE T
FYHAR, ~VT7 - FRETETEDLLEADND,

4 BEORER - BELFLWILBTOVT

(1) BEREWIEE

HIEMLEOIE X O, BRI, ERETT
T 6B E CRISMIZHML, 34 ERTEEL

Th, Zhid¥te, BEOKEN, MU 4ERTE
B GREE L L 2 —&L, ThbefE-T, T4
DHEERLA L SERTRACKRL EEL DN D,

B X AWABOHEME, BCHERE 2ERMT
L, AEORABCIARE (P0.01) 235 0,
F o AELEL, WA RC R TEHCENKEVER
whh, IbK, WERE 2EKRETE, B4HE . F
4o PREkBRREK $FEZE (P<0.01) 282 bh5,
BERICAE S BERE - BAE - THOARBEOFTH
IR, ZhbEEEOBEEEEYRBR LT
Wh,

B DR SRFLEE OBRKOWT, Meuron B!
DREC XD &, BIER 553kg » 2~ 3R 667ke « 4
~ O FEK 800kg THotodk L, 47K L EOWILEL
Binotel &1L, RRBOBREL~HLTW5B, 1T
SOMAMERERN 5~ TERTRKE 8D L O &>
2003 KRR L LRIE—FL, WABVERCR
STCHINL, WIALEOEMN, THOEELKRELTS
ZEERL TS, —J, BEMEOREWEL GEins
EETET AR 1, BIE36 Y AR TAREIRD
2, Thic TR RB OB, D OERNS
n, #4mER G6~60%AE) THole TOREEL
T, AP R B B OFETBRERS, HEREA
ORBETH-Tez &, Fh, BHEEAF—BETIVE
<, WEVAE4~157F - A E 260kg - FE241
BBETABRHEE ThoTol &l E 2 b b, X
7o, BAEORBEOENL, WABCHURPELIL L
BB, EREWIHELOBERYHETESHEN,
LM TRAEV . LALTHROBBEEDERIHS
MBS L R U TW5, BRI LR
BRTHORBLOVTOREIL, AELEDOE
Lk, ABRToER - WKOEELETh, EXRlE
W, COMEBIRELRDLERERTALEND S,

() HpRdisiioNBRLMt: LWHE

6 ik, EREMOSEKE 1004 - 705 Kim->
W, BIMOMEYEL VB0 IARERLRL
T, ZDBE, ERPOERBCL T, ELW
WHEDETHH LT, a5 WK
DEAEDENKEL o T b, EHITE BRI,
IR D82 BAKHE 100% K. « 855K « 70 %4 K iz 2\
€, FREREAN OGS EENICRIEL R L
2%, BALCRAERSOSER, ERERHEONREK
HEAMELZ ERFLEL AT, 100% L 0% KRR E
2 (P<0.05) %%, LivL, BAMCHERSLL
ROBIED, EFRENORBKEORMIZETR L,
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TLAHERBIIESVHALD 7o Tinbb, FIM
RS TR D BE, EEENOEREC L S
WILBOETEZHEET S, HEELEOBEHE, &
RO BREN LD FWABKEETL L4 bR
Bo DIRETRMIOSESMEN, BEOWMARCEEL,
TR EIDRFEDREFTICECEHETLE LA, BERL
B SROBRCLRINT A,

TERRIIDORBRELE L LBE T, SHBow
HEYEDIPRITIONE ZID, FRBOBELBE
TBHE, ERERHIORBRAKET, SHENERTCED
TonEY, BWHBCEETIRER LS LR,
WHAEES L TDRIL, SEBEOBEKEYED B L
A, LORIRNTHDHZ ERFRL T 5D,

5 WHELTHOXKE L OBFGRIRDOWT

THELID BB & FH 0 BHE & ITED TE W HER
BED LI, BEHEEOHBE IR P, 12
BUBICETT 52, WAL ELTLABRLCE W
0.80, P<0.0DZ &13, WAE AL OTLORE
CEBELBEEZ L O 5HTHED, COX 5 HED
BB R e EE ok, IR L BEEN
%<, T4 OLREENEI 5D 5B b 0SS
PHREIRE 2B TH 1S, I B 5 W)
HAEOBEENLHLNTH B,

B0 BEEE F40 BEAO B 2w, &0
DAY, 0. 60+ HA0. 30- 45 K30, 08 DAERIF & LT
Whs TROHDER, REBROBE XD WTFhLEWH
BEThBH, Zhid, RBENR, BHIC X 2BREGS5
THoORR LT, FHLOMEDL, SR 35
BELREL LT THA D, DX 5k
BRIEBNT, BOMCWAEEFH0 HNEHER R
HESECO, BRTFEOREETN, X0k BIKER
LTnwbZ e ®ml, BRI L 5 T4EECL, B4
WHER, EFOBELU LCEER INANEN S =
ERIRBL T D, KRBT & 2P Er 2k
ETHRESECRB T, B bEAROWILME L F
FDOFE L OBIFRAEH SR TH 0 Nevitue b0y,
8 7 IR E BT % WHLBO FERIL66% Th ot
&L, FcDrewry 5 i3, 6 ABGEICKTLTO0%
DEEREHEL T D, FounblZ, B L AT
FOBET, WHELT4O GBI, 75~0.9]
DEWEBENRS B ERRL T B,

FBEREO BILE L T4 O ABEEHOERA D,
Bk 1.0kg e ET2H AR, 1E® 7. kg - 125818
9.6kg - 24i88510. 2kg L 70 D, EBRITFE THERE
AELSHEMT 5013, M+ 2R EOREMN,

B> TETTH 2R, chuk, FEORY
RS MR SCER OB, BERACENEL, TS
OELIEDERIT 1B #E2 bR b,

£ BERED BELE L T4 0 HHFEROERS M D,
AAEDOBIMWEE (Tiebb, X=00) %48
BTBLE, SEEMETHMENRS B TERN LT
Y, 12BRIEOHEALED TEAT, 24BHTLE
WERET 0.2kg T8 ¥ 7ovse 0% D, HEEREE THF
B CTE 501, REBURTH- T, Fhilio
FEMER LB, BIATRTROLETHLC Lo
FLTW5,

BIRKCRTEBD, BAREFEOBHEGEEROHE
B, HEFEPMTEI vEGEALS Y, HTFEOHN
L, MFF I VB BACKRET B LADR, ¥,
HETROMAED, MTHEI D IEFBRCS -2 L L HE
T5EABNS, THEORELHEHEERNCEIT L
BRI D X5 &, AT BHETFEORE T, &
B FHEREEN I D L BENEN L VEETHD &
L. 20z &, ARBROERLLIEET I3 2EL
N, B, HEFFOAMEKEN METELDLEL,
KEF4DHET4 X 0 b AL B CRERE O B k&
BIRT &L, TR RO ERN L 0
<, Fie, SIRRAERI B DEEL R B,

RS OFRINCRIALE L T OISR EOBEES
W5 &, HEESOEBEGRHE (0.61) 23, BIflES
L OMBIGRE (0.86) X WKLo T\B, 2l 3
S X5 PESE OIS X 5 C ABSRESBEML, &
FAEER BT 7D DA D ORBEBEEIMET T
2D TH B, FuredVh; BB SOF4iconT,
AR ORR & P HBERRDET 2D T 5, H
FALRWERL, FHORERWARC L viEmBax
NBHO, MR OREMED, Bk IOBERE X
DhEBHZ L, TRAEHNORACIRENS- T, 4
BOTRICRA 5 MR D DRBEEN T2t
LEEIND, )

HE” 1k, BAREAROWABNS b, T4
HBUEEX T 2EPRIED RS o fol L2
BL, i, HFEHLWW, THOWAE L BEMNER
BLEERERAOHEYRDTWS, 2% Y, THOE
RAAREVRRESR X D IRBAL I 0BET 2 205,
WHEDZEEL, BEABOFRANEEN LD,
WHBDOLIDBEE, MCHEEN L - T, FIEOY
BrBEbhbEELbRD,

6 THOREBLETHIAZFOLT

THOBANGEY EOREOBEL T 0MZY T



ABIEA | B IS VT B A O WL LIFRL T 0B BB AT

2108 FHORBCBETHRARORE Y (ko)

85

Mok B 0.60 | 0.70
L s | ase

0.80
am

0.90
(192>

1.00
Q10

1.10
(228)

pic2
B
i3

¥ % 901 1,055
T & 782 933
TP 956 1,132

&=

1,210
1,082

1, 364
1,233

1,308

1,484

1,518
1,385
1, 660

1,672
1,536
1,836

E. D BAEE, WPRLIARBRTELIACRIRE L BRERE L oRFER L )RR L,
2) BEFURRELY, K - MET & L AREERI0kg & LTRD

BB, —BHCEeD b, FEOTEEERN
2, BE . BBOFEIRABR IR TV, 19TTHE
R A FHEOWBRANC &5 &, HHRSEEZ, 260
B CHEE B4 F 4 252ke « Mt T4 234kg, Thk 180
Bt E g5 &, HkBT4 185ke - MET 4172
kgdicb, —7, WMEGERC LA FLOBIENRT
TiE, 180 H ¥ CHET4170ke - MET-2F 154kg & T h®,
Wi X D#920% FEl - T 5,

FRBOKRCESWT, HBRARCLIZFFORE
LRBEE,SBELRERERE B, HAREE LRI
BLOBGRERTE, BURDOL B D THD, Tieb
B, WHAERTEESTH TR LEOBEN BT ¥ Il
BBl PIFER SOBRET, BTH], 180k
- #ET4 1 113ke, FISEG S OBER, HETFH 1, 050ks
ORABIFDELIHEIRD, XD, SREROTE
LRABEORERENET 51X, JIFRER SO T4
1, 304kg - METF-4-1, 288ke, Bl FAE S oK F41c 1,175
kg DRI BV DELHFEE IND,

7 WIHEORMHEE

BEOWHBENL, FHOWETEL,LERIK,
TR AR RIC X 5 AR E TR, WHRIOENE
LB FURT HRERIER L, LirL, ARBOHA
3, WHBENRAREL LCHBTAZ LA RETREVE
b, —il, ABOWMR, FHEOREIRE F4
DOWFATE R ELRAEELC, HENCRAERDES
T AR EEE ST D,

BABOHELIET S, Bkok s, Hido
GEEEIEELEL, HBHERZ LD, A
TR L » CWAERHE L. Tiobh, WiE
DPEVE, WHMOBERBRIM > TI0Mcbiz b, &
HMOBABXYWELT, BABLRDT. LrLEESE
BRETHHER, FEOBBEIENTDICHES TEX
KHIENEET SIS, BT LI —RITRVWZ &b
b, REOHEALBENAESLENET, LodIED
S\ 4BEBETORABR X - TRABORIHENT
ELHME I DERE LI, TOBRIL, F4RKRLE

(ke)
1400}

o 1200
p

B

1000 |
o %%eo r 0.719%% (n=92)

) Y =868 X +459
* HeT4(e) , HTFH(0)

800 -

Gl : : . ) .
4 6 8 10 12

A i 1 i oo IR Y i

HIE WPRT LRAEOMR

1J4_(_kg' )

" iy (n=23)
r 0.729%* Y=9.2 X+90.0
Wi (n=25)
° r 0.167
HeFd(0) , WAETH(e) , MEFH(A)

4 (k)

rs
2

4 6 8 10 12
A f 1 R o T

#10E WHREF L IR EEORR

Ly b, mEECECAER 0.93, p<0.0D 2HD,
WILIH O BAE DRIBIBEVHECHETES S
LT

A5 1 BEOAEEINE L BAE L ORI, IR
DLEY, HERIR2OFEE (p<0.0D £HEME»D
b, Fio, A5 BB O D BGE L BAEERRI0.84
oAE (p<0.0) HEAFED LR (BI9FR) , H
WO T EOBEN S, FEOWAELHLHEET DT
LAFEELBEbhG, ML T, A% 1EMOKER
L R E L OBGKIT, EBIOROLE D, FlEE
BEDOBAX0.T30RE (p<0.01) 72 A Y,
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AP 31T 5 REOEEEIRE SN D, LisL, FI
SIS OBAE, WS ORE & PR AE L —
SEDBIRHZD B eds o foo

THOERE 1 B ST E B3, 3~12ke L@
EISERC R & <, 20 XD AT ORI B
DT LI, BEOBHBPTRORELTML, WEY
HOUENKEE 2 21 DRERBHC D LOLE
% %o

HOETE, feko b WRBEOWIHEL, bEDE
BIRFE LB IR Tl o 2odt, Fosiffich
CEXDFHEELERLE UIokE O, SRS D
BICWHEIVBEEGE S, T4 OB EEL WY
HARED DBEhAEE L LT o TR, Fiz, WiLgaw’®
3 WRBC ST 5 WHR D OB R AT+ ORERHC
Lo TRAVPRYTH D 2 LRI L T\ Do ARRD
BRIOEDLMC LI L 51, Wt x 5%*&%0?_36
VTH,@%ﬁﬂ%%ﬁ%%ﬁm%fﬁbcamg,m
AEDOEN B ORENHETH D, AT,
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Effect of Dam’s Milk Production on the Growth of
Suckling Beef Calves on Pasture

Tadashi Kyuma, Shizuo TaKizawA, Masayoshi TAKAHASHI
and Takeaki KIKUCHI

Summary

As a part of the study of establishing feed and management for beef cows and calves on
pasture, this study was conducted to investigate the milk production of beef cows and the
relation of milk yield and calf gain under grazing condition.

Data on milk vield and calf gain were: collected from 92 Japanese Black Breed cow-calf
pairs maintained at the Tohoku National Agricultural Experimental Station for recent five
years from 1972 to 1977.

In every year, all cows calved for 5 weeks from April 5 to May 10. After calving, the
cow—calf pairs were grazed on fertilized pasture for 6 monthes from May to late-October
except at times of estimating milk yield. Some of male calves were creep fed of 0.8% or
1.2% of their body weight at about 3 monthes of age. All calves were weaned at about
6 monthes of age on November 1. In housing period, cows were divided into the three
groups based on feeding levels (designated as 100, 85 and 70 % group) during 3 monthes
before calving and the two groups based on the supplemental feeding levels (designated as

medium and low group) during 8 weeks after calving. Japanese Feeding Standard for beef
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cow was used for setting the basis for several different levels of nutrition. The feeds were

composed of corn-silages, hay and mixed concentrates.

The milk yield of each cow was obtained 10 times from the first day to 24 weeks after
birth by the calf nursing method.
Results obtained were summarized as follows.

1. The weight gain of the pregnant cows during 3 monthes before calving were 47, 35,
and 18kg for 100, 85 and 70% groups, respectively. However, the differences of feeding
levels during pre-calving had little effect on the birth weights of calves.

After calving, the almost cows decreased their body weight continuously until about 8
weeks. The weight changes from | week to weaning were assosiated with supplemental
feeding levels after calving.

2. The body weight gains of grazing calves were almost constant during the suckling peri-
od, while those of creep fed calves were gradually increased the body weight gains. as the
age progressed. The average of daily gain were 0.70 and (.64 for male and female cal-
ves, and (.85 for creep fed male calves.

3. The daily milk yield was maximum at first 1 week, thereafter decreased gradually
until 24 weeks after calving. The daily milk yield at 1, 2, 4, 8, 12, 16, 20 and 24
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weeks after calving were §. 4, 5.8, 5.1, 5.3, 4.3, 4.0 and 3.8kg, respectively, The ave-
rage estimated milk yield for the 180-day period (total milk yield) was 905 +182kg.

4. The milk yield and the calf gain were directly related to the calving number of the
dams.  The total milk yield reached a constant level by 4th calving and the calf gain
reached a constant level by 5th calving. There were significant differences between the
first and the 2 nd calving in the total milk yield and the calf gain.

5. The feeding levels before calving somewhat influenced the total milk yield and calf
gain, however, the supplemental feeding levels after calving appeared to be more importa-
nce.  When the cows under low feeding levels during late-pregnancy retured to the me-
dium feeding level after calving, both the milk yield and calf gain increased significantly,

6. The correlation between daily milk yield and daily calf gain were observed highly signi-
ficant until 8 weeks and then declined as the lactation progressed. In early, middle and
later stage of the suckling period, the correlation coefficients were .88, (.52 and .30
respectively, and in overall suckling period wes 0.80 (P<0.01) .

7. The correlations between total milk vield and calf gain for the 180 day period were
also highly significant, (.86 for males and 0.76 for females. However, correlation for
creep fed male calves was lower (0. 61, P<0.01) .

8. The average of daily milk yield during 4 weeks after birth wzs highly correlated with
the total milk yield (0.93, P<0.01) . The calf gain for one week after birth was also
correlated with the weaning weight (0.73, P<0.01). Therefore, the total milk yield and
the calf gain during suckling period were possible to estimate from the data of daily milk

vield and calf gain within 4 weeks after birth,

9. Those result suggested that the improvment of dam’s milk production and creep feeding
for calf were effective to increase the calf gain under the grazing condition. According
to the relation between calf gain and milk yield, the total milk yield which needed for

each different daily gains of the calf under grazing condition were shown.
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