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Relationships among Body Measurements and Live Weights

of Hereford Heifer at Several Months of Age

Nobuo H0OSONO and Isamu SHOJI

Live weight and five parts of body of 189 Hereford heifers at 1, 6, 12 and 18 months of age were

measured and the records were subjected to correlation and multiple regression analysis, Of the sam

ple heifers, 108 of them were born from the cows imported before 1963 ¢

size —S), while 81 were
born from the cows imported in 1968, 1969 and 1972 (size—M).

The correlations among all measurements for each months of age within size were significant at |

per cent level of probability.

The multiple regression coefficients for heart girth and body length were significant at all months

of age. Hence these two measurements are important to estimate the body weight. The contribution

of the multiple regression equations for five body measurements at each month of age ranged from

77.3to 86.0 per cent in size—S and from 78.5 to 94.5 per cent in size—M

. 48

mREEMA#RE BI125 7~18 (1982.3)

TR LA CMFOREEEIES LD
B ICRE g 5 TR BN

oA T o. B A :

B e SRS TOFEORM S, SEES R R R £ A I 22988% AL FER
DMTERIC L D AR D 536 B 4 TORBEOBEMORIT T » 1o, BELETRSH
Hickb, SASORERCRAENETOUEELZRE L. —TEBIERICL 508 -
AT TRIEN ST A — 2 OHEFEETT-Tco TSR LOEH L 3 ERMCEB
HEHEIT64 66 BEMLTAX L RUD - RADHFSHRZASLLSICETEAKS D,
T RER T 2 TERMNA G5B T & -t BEERFEREETO0. 47 78R
RETO0. 50, OMOMEERIR0. 08, 30A4hoBNASETOREIRD 23~0. 99 &1
EENf, HHRBOAS, Mh, kE, HBRUEKETIR-0.00~0. 84 LAEES il WK
A4TiR, 0L.37TTh-1, BREIAFERIICHO AL ZHPEHE, 4 EsLBEOR
ETH-Tro HHEL, FLET22 14~47 18 %, TS T45. 13~49. 56 %, WHFARMT
40. 81 %, B4 T52. 43 %, WKAST20. 41 FTH-. FH 2EXREORKEDSHICL
AR NOEERBH TH LV C EAURE R H, Hicfiofis &0 BEAEEEDE-IH%

ETH5,

BMTARBE L L ELONSSERD T — 7 5iE
Do, BEBEEE S CHETHEET 2 LB EH
L2t vbn a4 H, EEFTEONFIC LERS D
TwaYD, BEHICh 3 FAMEOBARRTEIC
L ABENECRBOTLOIEL L LTED,
A DBIRHREIR, —REICHEH ORI U - R
DEFEAHE, BAHEE, &2 i3 BOBECHT 5 £M
NTORKRIKZIC LD S NS, LirL, BHED
&5 IR D RIS BE RIS O 72 R A5 UK
Tid, MHEOREHAETM L 0BE L 0T BRbiT,
HEEOUHE & T OBEc 2 AT A C
EWMELINTV S, PIERKFEETOROFRE
BT B0 5 K EOBEHBENRT T h & DAL
I 2 A S BRI E 3 Y00, R R
RO R & U CEMT ~& (K4 HhET 555
RE L ORIEED 5, 7 DI KEIBEDE o
EEET BLENSH VY] zORKN LKL LTH
WIS EREBRICH 5 LB — 4 DHREBERE
Ko, TORHKD L CIBRESEHMEIcLD rLv—- Y
I BERAMIEOFEEM S EhH "),

ZTT, £Rd 5360 B AR E TOREORHRNF
=¥ AVTEASDREERICOVWTRET £ES,
MIERER B ZREBREOKES, chohs
DIMFLRE T O BT RERE A RS LTz,

* FUR M AEEIC BT B BERT 20BN 1N

Z = R 7

SRR I3 19655 5197645 & Tt LB TS BE
RS CIFMELET3) THEESHIALR I Y
M4 220 B4 Bz, TS ICBAT S L TBIELEI2 29
ETH B, PEREORENTHIL, £, £K48
BoRBTHEN CITOM8SEET5), 3AHMH,
6 b HAH, RUZTO®ENACETH B, HHHD
DEEEE TOMKR (UTAHBEEARET ) b
Y b, SEEHRICE 2 KEOTY, EEREE
£20LEDTH B, WEROKEE L TN, KE,
M, ROGEEEO BT,

* WAL, MR, ARAS, WIKAS
305 ARIDFES « M A - ERFERR® UTHE
HBET3) , EHE ISR EIEEEIBRRUE
HERTH 5.

HEF s 5 360 B A8 E TOREDBRSIF — 4 % H
WTEBADEOEHERNT L, MhE  Els s
IR & OFBATSH 5 BT AMROBARKEfFR L
7210 IFLEEARUE B SREEO TR, BEAE
ERFEEAACHFES DT 05 6h - HEEL,
SEREOBERRVRE FUEMIER D70y
5 LA —HEE L TEARE Ui, MinRoSesE
1ED1cKERSON (1963)'° DAHEIC & b | BIEKRO R
RS D A= 28 35 (1 HAMMOND and NICHOLAS (1972)'*



Pog R ﬁ
8 PR - BA GELEAEHOEERR

= ‘ ) ‘ - FiEAE ORI B 1 EEEE 3.89, F5E 38.85
A DHECEDHE LI, Cho—BOFEE, Jtigs FREFIERACOS — 4Lk DiT-7, g B L F & YThh, BIEEMEE TORBEEEL 6466 &
N Table 1. Number of sires and daughters in each year. S - RABATIOESS, B~y by, BFR A, BIBEENZ P LORSRETET, £%4H
; . i f the principal
No. and name of sire .Years which Ro. of Table 3. Means, standard deviation, structure vectors and factor loading o
| o M 1. Whits burch Rag Apple Master el werjgg:ed daugh‘gers components obtained from body weight at seven stages.
e | . e
‘e No. 2. Snowhball Robel Parade w 9 . F loadin xx
4 . tor actor loaaing C.R.
ik No 3. Hendrik Himpel Burke 1966 G — Mean + 5. D } Elgen2 vec 5 . ; 5
ik No. 4. Carnation Da Mass Wisdom ” 13 7 87 67
No 5. Heisen D. V. Bell Boy 1966 — 1967 5 ® BWO 42.38+ 4.60 0.33 —0.56 0.07 0.56 —0.67 0.0 95- 59
:;1 s gilie ngal_ P;rattie - 1967 6 ® g w? 45.34+ 4.93 0.3 —0.45 —0.37 0.92 = ([)} 51): = g :z gl. .
. a r ” M :
No 8 Pagli:umeiz Czptzine ’ ; @ DGY 0.9+ 0.83 010  0.13 —0.87 0. ZE TR 51.85
- ¢ —0.02 0.7 16 =0 :
Mo 9. International Alliance 1967 — 1968 8 @ 3 month 115.73x11.8 0.3  0.13 0.61 0.35  0.06 50. 21
/ No 10. Roybrook Choice 1968 6 ® 6 month  180.30+22.5¢ 031 029  0.06 ' ' A —006 - 5914
No. 11. Hayssen Diamond Cross 1968 — 1969 11 ® 12 month 301.52 4+ 33.94 0.28 0.45 —0.06 0. 55 0.5 ’ 70- o
i Ne 12, Orilla Orater " 10 th  418.33+30.44 039 025  0.12 0.77  0.30  0.13 .
i i o ShambridkHeschwood Tjm 1969 8 < ;inmih 5390+ 40,8 034 02 016 067 025 01 54. 03
[/ i i ® 24 mon IR ' : .
0 Yo 14. Blmrain M.B.B. Ivanhoe 9 G EEEEEENAT 080 —0.92 G 0.58 —0.27  0.23 46.43
i No 15. Schokie Aeroom 1970 8 @ 40 mon o 0.13 0.60 —0.13  0.14 39.70
i No. 16. Clanyard Skylarke Walker 2nd " 11 @ 36 month 585, 98 + 67. 27 0.30 —0.11 : 2
No 17. Spring Farm Stony 1970 —-1971 14
F No 18. Puget Sound Aal Profitt ” 13 Eigen values 3.89 1.44 1.14
. No. 19. Walker Bess Burke 1972 9
\ No 20. Sanny Side Mose Reader ” 11 Cumulative contri - 38.85 53. 26 64. 66
[ No 21. Cresent Beauty Trustee ” 4 bution ratio ()
i No. 22. Dunlea Royal Maple 1973 8 o
% No 23. Oscad Prince Charlie 1974 5 | v e ke
B No 24, Harbourcrest Mr.Crusader ” 9 4 )C'R' : gDT;nbm.m;rm e
b . 1) BW: Birth weig
N ﬁg gg g:l:é?lnid l\faS;el'S /})r]l:_’sd B o5 5 2) SW: Body weight at separation from dam
- e oy eACG ‘}31 o - ” g 3) DG : Daily gin from birth to 4 days of age
- - E.L.V. Apache Rising Sun ”
: No 28. U.N.H. Ideal Oxonian 19751976 4 s 5
\E No 29. Paclamer Snowboots Ace Telster 1976 5 RO AR ARV TATIRIER LA S S OFR%K TELCEHRS NI, — 1, 3PpATLLEOKER,
| Total 229 FHRAOESEMATOBLITTHD, 3TERDOATH

Table 2. Means, standard deviations (SD)

and milking performance.

of body measurements in parturition

Traits

Thurl width at parturition (om)
Body length at parturition (cm)
Chest girth at parturition (en)
Body weight at parturition (kg)
Persistency of lactation (day )
Age of parturition( month )

Age for culling ( month )

305 day’s milk Yield (kg)
Actual milk yield (kg)

Fat yield  (kg)

SNF  yield (kg)

Protein yield (kg)

Mean SD
50. 18 2.09
161. 34 4.49
192.73 6. 48
543.98 52.66
3265. 86 30. 33
27.31 3.11
54. 32 14. 46
5839.05 926. 21
4664. 57 854, 93
17%7..55 33.27
407. 67 71.91

151. 60 30. 24

Thb, THE, F1ERME, HEROKEEIC
FHOOSh-THMEERERT O LEELON
%o

FOEE T bovid, AERHEE, SEEREE 302
A&RUHASE TS ADREEET M, 120
BBV THRADEOREKESG L, 6 18%U2450 1
STRRBIEFCAESSER LI, Lichi-T, F2l
By v, RERBICE T 2 YEER P REBED
HELTMEDMEEZRTHOLEAONS, HIHE
By bovid, DEEEEECRAOADEERELLC
B, zofiiiuFhehane Eh s, MHREDIL
LEEYOKRNERETLHEDEEZEALON B,

Tk oE SR, SHHER, SEBAERUIE
B (kBT 87, 67 %~ 05.59 B 0faicH v, LiL3
DOERSOERT OO BIERIES 13 & A SR

STHEELENTWT EERLTV S, T, #HIFER
ITRATERD 6 FOFSENET LT ZEh 0@
BREICEOEEEH T ARBBEOKE L0bids
ffic & O EEER AT A FERTREUBEOARED,
IEWRAE I TR T A0BRETHE L L ERNBA
Frat

%1 RUE 2 TRSOBE~NOHRTANRE 7O v
FLTE 1, 2R LTze MPDESE, £3ITHL
FEEOERRA T — VAR LIIDTHS, M1DEE
D, #1EVE2 IR ORE~ORFAMRORT
Pidid, 3 5UPASETL, 0RUBHAFTOD2
SOHF TN E Y IWARETH D, FEERELS 2B
BEicti b LB, LipL, SRR, SHERHE
FER U EEEABROLDIMENPS, COSORPD
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ple 5. Predicted equations by a stepwise regression analysis using body measurements
Table 5.

to predict the index of production.

PC2
.6
®
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®
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e
@
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@
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@

Fig 1. Plots of the factor loadings of
weights for grouping ( Principal

component 1 vs. Principal component. 2),

The numerical values in diagram coincide

with the sequence numbers of stages in Table 3.

HHEMOKMD & D & Dol LR LT B &
Wb,

2, B1RUS 3 ERS L RTFEERS 7
By LA bDOTH B, B3 RN L TOMAHIT
LALED ONS, BRI AR EHRET L0
RAFER UM R D2 57— o & i, The

Fig 2. Plots of the factor loadings of

weights for grouping ( Principal

component 1 vs. Principal component 3).

The numerical values in diagram coincide

with the sequence numbers of stages in Table 3.

NG T — T AR S 2 HEHE123389 & futz,
S, ﬁ%ﬁ%ﬁ%&(ﬁﬁ%%ﬁ%ﬁ%éﬁﬂﬂﬁﬁ
&L, 3hASuEe OBLHBEETDT DDEFHHD
WE%EE%&&LT&%K?@%%M%&w.i@
%K%ﬁﬁtf$4mﬁbtomﬂﬁ%&wwbﬁﬁ
%%mtét@ﬁmmﬁmf,ﬁﬁﬁﬁiﬁﬂmmb

Table 4. Predicted equations by a stepwise regression analysis using body weight at three
stages to predict the hody weight of seven stages,

Stages Constant %y Rem_aining Valgables Coefficient of Ra)
partial regression determination

3 month  70.504 0.998 (SW) BW: 0. 145 DG : 0. 764 0.172 0.415

6 month 117, 884 1.392 (SW) BW: 0.026 DG : 0.008 0.135 0. 368
12 month 294, 354 7.238 (DG) BW : 2.842 SW: 3.034 0.031 0.176
18 month 322, 140 2.122 (SW) BW: 0.07s DG : 0 217 0.118 0. 344
24 month 419,571 2.566 (SW) BW ! 0.943 DG: 1117 0. 096 0.310
30 month 328 965 5. 137 (BW) SW 0. 493 DG : 0.908 0. 158 0.397
36 month 369, 429 4.776 (SW) BW ! 0.586 DG : 0.633 0.123 0. 350

2) R: Multiple correlation coefficient

I %1
Var. Partial regression coefficients and order Contrlbl.;él)on Ra’ R b
Gf . Constant of introduction for equation rate (
Equa. == 5
e il 22. 26 0.472 0. 468
1 144. 295 0.874 o e
2 143. 907 0. 847 5. 544 ) 23.96 .
1
th 12month 6month BW
v 937 : T(;ZT 31.38 0. 560 0. 557
) = | 0. 657 0. 653
2 190. 638 1. 090 0. 337 43.17 O. o o
3 178. 245 0. 791 0. 291 0. 337 45. 19 U. o 0. -
4 158. 286 0.694 0. 300 0. 308 0. 796 486. 36 ! ;
- b
th 6 month SW ?
Y 208. 496 18?{:;4 34.00 0. 583 0. 581
: . - 0. 605 0. 600
2 189. 963 0.640 0.436 36. 59 e o
3 174. 606 0.610 0.383 0.829 37. 38 . ;
)
18meonth BW!
. 221. 813 I;K')NO 18.17 0.426 0.422
1 . A
0.499 0. 499
2 141. 583 0. 609 3. 485 25. 52
th  24month 6month
o 306. 424 30?()510 29. 57 0. 544 0.541
1 ; ;
0.677 0.673
2 66. 337 0. 440 0.529 45. 81 o -
3 52. 841 0.424 0.478 0.274 46. 49 : ;
a) R : Multiple correlation coefficient
b) R*: Multiple correlation coefficient adjusted by degree of freedom.
1), 2), 3): Refer to the footnote for the Table 3.
30 HESHHAROFSEH 18. 17, 25,52 % LB I N,

D, FESEASH T3 PATHS T b LR
BOPELEALNS,

12 ASHHEABEORSHEH 22.26, 23.96 B &
kgmiEo, chid, HB4EE 9 ~10/H SRR,
5, EERMBEHEMEIRICA LD, Chicfkd>fRER
BEOEBLEESNS, LIzh-T, EREET
DEEOBEFCELTIE, FNAEZELTYSH#IEN
ENRUBEERIC SO THEICRA A 5 085D

£ 27— VOEERCSHREFERO BRERCEE
HAREMEEEERG TR L

ERBEEDAERE, 0.47 LHEFEEN, 27 MILK
2 >eEA B - LAMB 519 0.35, PLum'™® D 0.34
EFnREEEINLY, KEBBFEOLETAV
LaMB 532 0. 75 L 0/h& {HEES i,

6 A4 kE L 0.39 TBLACKMORE 5'77D 0. 14
X 0hE<d, £7- HickMan® @ 0.53 K DIEL HEES
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82885885 8388 8 2 o o = 4 BLACKMORE 57’0 0.21, 0.5 HEXOATHY, 0RUM6HH SEEE, i
=] A - =
s 5 S S S S S & o W 0.63, 0.55KTF0.65 £Fl
= Lo | e R URETE% 0.65, O L
i | 1 8] il MIERE 0,84, AoNITAEOIRE & Lt MEBOEBHEROER & L TR A
g L Tl G ED ¢ 0.34, Hickman &) @ 0. 22 e NBD5, KRS L THETE O
) %) 3 c b 3 HAFHEZS * » .
[+ — thme 5 15)@ ? j’% ﬂfwb
= TER8ER ) see sk mqua HRERBEORRER /2 Laus oy fﬁmﬂ@g@&Lfﬂuueasn‘c“‘z’l&%jgtéﬁm
5 B & o &> 0 S S S S & o il . Shit, &7 -k BS oL,
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7] — o o [ <f o [ [ee] '-Q. 2 0 o HA—G DTE &5 ijbx’é‘)ﬁg‘
a o BB 2 8 oo ' E0—-0.00 RUBIKAS o : HEOBLADO
2 s z g g 2 g S S S S o S S S oS o FlLiz. FIESBRASD T ——— @ﬁ(%ﬁ%tjb‘f‘iéfcﬁﬁlg Sgotstic £ b
= = 5 Raatd X BATH ’ o
- {$% 4% ALLAIRE OF b BRI R =
é’ B E388%F3 &, 8 %‘ ¥ 8 8 °§ 0.37 59 00,10 £ DB HES NI kRS L TORTEHRILL, LEES L ORE
bt : (=1 - . " 7 - "
S ) 2 2 2 o R e f=] oo o o Hméjzg{iﬁviﬂﬁggdi' 307b> %JJJ:@C'?AE)& o 5%%5C%5—TN%C&b)m%émfha ﬁ
= = i : ORI il 5 P B
2 8B % TELSIED, ELT, Bz WAFLEEI T (RS H3BES 4 2 FRNE & BB
5 2883 FeLegesnsayge e AR ; ¥ RN 5 131c R Lo MER
=2 S3332Z235855en8s B DREEAE DA <. TR R < AT mﬁﬁoﬂi?)}\ﬂﬁlﬁﬁi%i7b>b13&C2;{®H§w}\n
4 37 .
a = : 8) Xt B
. & FB LT o . B (X7) LEAR (% .
i B S BB R B8R e BT &N <1id & A LHERS ) . S HRITH S ACET,
% - E LE e g‘i b - B MEASKBELTIE, UbASETH e IBFEE, HIEMITV3E, TOBESH
= gi= = =a ZRELVY, 30 BHLIEET0.25 ~0.59
s e = b R ’
< 2 2 8 5 85888 s B 18 E 5 2 2 : ing bod
1 5 e B B B R I S ; ssion analysis using v
H -"‘ 2 N Cr) S S S Predicted equations by a stepwise regre .
”;-T:". 2 b S o B S ST R T = el o dict the index the index of produ
Z il ) - o % o o Bl & 8 Nma m N measurements to pre
e = g g NN o & = _ S S S S S5 5 o i a) b Rb)
e 3 w|/S S S s S S S 3o ' fficients and order of introduction C.FRf R
e £ © P - Partial regression coefficie
I‘._-_“t:.? S e e o - T @ =R Ll 8 I = =] V?r' Constant for equation cG.
N o <+ & —~ & & S S| S S 3 S S S5 S S o 4 BL 36 AGE') (oD
“\:5]: = TS 85 5 s s | Equa‘ : PER 24 TW. . -C) month PC Par !
ol = £= i 305 day milk AGE') d onth ParC’  Par 10.48 0.324 0.318
Rl g 5858 8K a9 el ¢’ LOm '
N = 8BS RBS8E5 858K 3 S S S 3 S S n 12.87 0.359 0.348
2 oy g e e ] o g | 1 4712.870 20.733 ' 0.368
N g = 0.383 0.
— 8 4.776 14. 69
2 ZFE8EBYBRERER SIS o e AELED IS 8 0.389
4 ¥ESE 8BS S s S e B as g= 20.860 19.516 4.389 3.033 16.69 0.408 0.
W 2 wls S 3 S g s s ' S 3.541 —62.664 40 0.429 0.407
i B 9.961 4.120 3. ) 18. - :
R 2 82 B I L&EINBI LS g | b dbi2. B0 1 —09.864 34.800 0.415
3 ES TR B8R B I K & ) 8 2.575 - 9.39 0.440 0.
& & 8 = B S S S 3 S5 3 5 o BRRE- 5  1327.124 18.628 4.64 62 —2.304 1
‘.4 ~ o o = - 1.7 T
i% é s ! C‘D o o I~ @ [: " 299 640 19.629 4.300 3.791 83.945 4 5.968 GR54T 21.08 0.459 0.431
B = $3883823588 2g .. ' —109.000 34.791 —3. ' 0. 439
3 g 2 3 %‘ =~ - F i R R B P 7 781566 17.581 3.923 5.859 —I 6 33.704 —2.343 76.270 —21.897 22.14 0.471
a7 o 5 e s sl s | | | 55 E b —107.13 - ’
o 8T | I 25 852 18.213 3.922 6. 564
o & S B 88 88535883 s gigga_g' 8§ 3505200
o 3 & & B &5 2 38 3 2 S ° 5 o S8y a5 ® T W ibution rate (%)
: Qo =5} o =] . ibuti
S ERS) g ® £ C.R.: Contr 5. le 6.
oA v 73 e @ o o o g = = 25 1) C. footnote for the Table footnote for the Tab
11*4 §8& |~ o |85 EE g8 ) R.R.: Refer to the ‘:par AGE.P., CG. Par.:Refer to the
j‘ § % S M oW m 2 < ¥ 78 s I % el = E £ ® S b= & ¢) AGE.C; Tw_'Par” Bf {acta;;on.
/3{.' E" 2 . F 8 = ; ‘; g S S S S 8 S S S =5 = % -c; %.,—;ﬁ _§\ 28 d) PER.L.: Persistency of
;; S = S ? e moma <
e [ . O . . . SR (.
:“-‘1 o i . i -V '(:; 8 5 & Q* U
4 TE EE R L o L
1 = Eéﬁﬁég‘éﬂ?ﬂ‘?i‘f;gg@mgz%ﬁ
iy © 2 g g o E E =2 4 o B e e et
:f*-‘ = aaggiﬁggggemum<‘f’:§aﬁﬁﬁﬂﬁ
- 9p) — = - e — —~ ~—~
i — o
A4
s
1
4




»

14 FRIFT - -
FERAT - 1A & R LD O S E BT 15

Table 8. Prediction equations by a stepwise regression analysis using hody
measurement : o di i : ; ; .. . . . . .
ements to predicted index of production and contribution for Table 10. Prediction equations by a stepwise regression analysis using body

variables t ti * s 5 2 ;
) es to estimated Rand R* measurements and milking perforemances to predict the index of production.

Var, ) )

Equ. Const. Partial regression coefficients and order of introduction C.R¥ Rb) R*b) Canist Partial regression coefficients and order of C R Rb) R*b)
REE Avtaal ik o Var. Equ. Const. introduction for equation o
Sicld Pfa' Aglgi AGPEC‘> @  TW., CG . BL 3 , PER. AGE, AGE. TW. 24 BL. ..
5 i / | —ammme -467 : : _monih. | Ban Par:”  Par® month SNF yield 12 c P par® month  Par® ©T"
A,{; 5 = 911' o ]4' 4 143 30.11 0.549 0.546 1 —37.680 1.367 33.22 0.576 0.574
] 3 213,50 14404 13 96;1 17.8 9% b 0010 g, I LA B o e e
1l { 3L G 65 Tem 5 % .79 0.639 0,632 3 —191.708 1284 1181 4.274 4450 0.667 0.662
W : : : 603 57.394 2636 1229 0.650 0,640 4 —8.984 1276 1.124 5721 —4.311 45.71 0.676  0.669
e —1038.000 13.892 12.375 88687 3.884 —79,770 - -
e 6 1073.8%0 13.747 13.106 44.88 0.670 0.661 5 92.285 1.238 1.054 7.523 6.480 0. 296 48.08 0.693 0.685
( ‘Ell 5 . 790' )12 14- o 12- . 1(])2. 063 5.030 —74.338 —18.840 45.93 0.678 0.667 6 —272.748  1.268 1.019 6.805 —7.938 0.226 1.879 48.88 0.699 0.689
1 § ~i0, ' ~1e IULORG 4810 —89. 610 ~18.916 19916 46.56 0.682 0.670 7 -333.058 1.241 1.054 7.519 —7.283 0.320 2219 —0.160 49.56 0.704 0,693

097.100 15.776 12.776 107.198 5.246 —83.093 —14.035 23.816 —1.940 47.18 0.687 0,73

a) C.R., PER.L.: Refer to the footnote for the Table 7.
b) R.R*: Refer to the footnote for the Table 5.
¢) AGE.C., AGE.P., BL.Par. : Refer to the footnote for the Table 6.

a.) C.R;,PER.L.:Refer to the footnote for the Table 7.
b) R.R™:Refer to the footnote for the Table 5.

ﬁ‘ ¢) AGE.C., AGE.P., TW.Par., CG.Par., BL.Par. - Refer to the footnote for the Table 6.

EI@%é@ﬁﬁf%#vto Inid, FHETHORE RRES, RABTRE, REESFMBALSY, @4

Ry ﬁ?ﬁ%ﬁﬁﬂ?&i@?ﬂ%ﬁ&ﬂ?a 5N 5, EHARTIFIMIL HEE (Ja) D FDE DD DEH (PHFD) HhL 5

1 RO E—B B ichih Ahoh, SHEBEEIT (.549) D, éé{ﬁf@ﬂﬁjﬁﬂwtb'fﬁlﬁicctZ:ilijﬁﬂtbﬁrbé%l] feble T Tredietion squitions by @ Siepmiss Tegression nelveis wins ooy

LD, ZO%, EHOWY ANHTONISEA,
17.07 4804 2 Dic kL, FHIELETIRBALIG

B (F5%) SHEABOBA D 2425 < Hakaic
Bbhiz,

measurements and milking performances to predict the index of production.

= : — .
Partial regression coefficients and order of C.R.a) Rb) R b

SR ASOHEICE, SEROERESTIZERD A

) i?_fﬁi;ﬂw)\ﬂbﬂ, TOFGERIT 12.87T B L{E Bl (£9) . WESERAR (£10) RUEX Var. Equ. Const. itcatiiction ¥r cqnatcn
i » TOROEHDIO ANSITHITS 9.27 B0 A 24 T.w.  BL
RIMNCBE SV, 4ibb, WAMMOMEEE I iigf;i ey SR AMEN Heolelnpield T ACE 85 mnth Par®  Pa®
1S o L 33 R it Fl - < 5 .
s Br-bDTH -1, ARRUAMS RS 1 —30.102  0.558 31,98 0.559  0.557
2 —46.632  0.522  0.518 37.28  0.611  0.606
I Table §. Prediction equations by a stepwise regression analysis using body 3 -92.714  0.529  0.411  1.818 40.52  0.637  0.630
38 measurement and milking performances to predict the index of production, 4 —171.481 0.514  0.393 2,301  0.133 43.58  0.660  0.652
; _ 5 —-67.550  0.502 0.344 3,531 0.182 —3.136 46.78  0.684  0.675
1 Var. Equ.Const. Partial regression coefficients and order of ) =
3 introduction for equation GRS RP  p*® 6 —-145.617  0.515  0.329 3.221 0.152 —3.767 0.813 47.63  0.690  0.680
' Fat yield al c c) a) C.R.,PER.L.: Refer to the footnote for the Table 7.
= F PER.L."" AGE.C™" AGE.Par®’ 24month ~ TW.Par® b) RjR*: Refer to the footnote for the Table 5.
| 1 —17. 631 0. 599 ¢} AGE.C., AGE.P., TW.Par., BL.Par.: Refer to the footnote for the Table 6.
9 — 0' 4 29.81  0.546 0.543
—38. . 55 0. 655
gl 3775 0.614  0.610 :
: { 3 —89. 559 0. 562 0.537 2.013 41.02  0.640  0.634 EREHAEIC D Tid24, 36 B RHRELIA TR Ic Noh TV A, SHENERSSE s FHICIKD Ah
i 4 -159. 106 0.548 0521 2439 0118 " i o 5o MO ANSNT, hik 2 ERBOEED S ILEND LNTOBARBKED, BKASOHTR, F5%
5 —65. 773 0. 537 0. 477 3. 544 0.162 —2.816 45' 13 0. 672 01553 ETEBHTE LT EERE S, WlEET MELEIRVE, RAESHKEEOERE L TH
i ) s 15 JPRE, Lo Reter 1) 166 Sokits for ke Tabin 7 : : : M REHOMD AN, B 1 BESEISERET, 15D BEREALD TS LI, HiCAROR
; :; i.Gl;*(:: Re:gEto the footnote for the Table 5. TDOHEERT 33. 22 BT, FOBRNMEREEESHSIN AESZLDEEHNRDE (F13) .
| e AERPAR, TW.Par.: Refer to the footnote for the Table 6, AERT S 40.81 BT 3DEBEEN D THD, KPR TE, BICHKE SRR DT L fos
LD, SHOBRFTAET S (X12) , HICDERESEALE DR D D, HE0E, EHE

R LTRE, B4 2RER - FHRCER U
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Table 12.

BERHEIT - Bk %

Prediction equations by a stepwise regression analysis using body

measurements and milking performances to predict the index of production

Partial regression coefficients and order of

Var. Equ. C
4 onst. introduction for equation C. R'a) R » R* 2
Persistency of SNF BL BW. AC
lactation Y. ¢ par® Pard "M v AI?‘% ’g:g d
1 226. 754 0. 243 -
33.22 0.576 0.57
2 391. 221 0.251 —1.039 35. 56 0. 596 0 59:1
3 397.912 0.249 -1.333 0.979 37'21 OI 612 0'606
4 399. 212 0.517 —1.369 1.028 —0.023 38. 84 0.623 0.614
5 383. 696 0.535 —1.111 1031 —0.024 —1.115 39. 92 0.632 0. 621
6 360. 256 0.542 —1.450 0.931 —0.023 —1.547  1.806 40.81 0.639 0. 626
a) C.R.,: Refer to the footnote for the Table 7.
b) R,R*: Refer to the footnote for the Table 5,
¢) SNF.Y.: Solid- not-fat yield.
d) BL.Par.,BW.Par., AGE.P., TW. Par.: Refer to the £
€) ACT.M.Y.: Actual milk yield. e for the Table 6
Table 13. Prediction equations by a stepwise regression analysis using body
measurements and milking performances to predict the index of production
Var. Equ. Const. }_jartial r_egression coefficients and order of a) b *
introduction for equation C.R. R R >
Age of
parturition 30month  24month  36month . 18 month D.G.C)
1 10. 880 0. 030
29.08 0. 539 0.536
2 24. 059 0. 035 —0.029 43. 36 0. 659 0. 655
3 23.011 0.028 —0.037 0.016 47, 32 0- 688 0.683
4 26. 068 0. 032 —0.027 0.016 —0.026 51.12 0.715 0. 709
5 2("?. 064 0. 033) —0. 027 0.016 —0.025 —0. 446 52. 43 0.724 0. 717
Age for culling  SNR.Y.% CG.Pa®’ PRO.YI) paTY® 18 month
1 24. 391 0.073
13.33 0. 365 0. 360
2. —55.002 0. 068 0.424 16. 87 0.411 0. 402
3 —67.645 0. 143 0. 480 —0. 188 18. 28 D- 428 0.415
4 —170.190 0.121 0. 484 R 0.129 19. 47 0. 441 O. 425
5 —64.915 0. 121 0. 563 —0. 264 0.124 —0.049 20. 41 0. 452 0. 432

a) C.R.: Refer to the footnote for the Table 7.

b) R.R*: Refer to the footnote for the Table 5,
¢) D.G.: Refer to the footnote for the Table 3.
d) SNF.Y.: Refer to the footnote for the Table 12.
e) CG.Par; Refer to the footnote for the Table 6.
f) PRO.Y.: Protein yield.
g) fat.y.: Fat yield.
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Multivariate Analysis of Weights and Milking Abilities

of Holstein Cows*

Kazuyuki NISHIMURA and Tatsushi TSUKAMOTO

The records on 229 Holstein cows, born from 29 sires in Hokkaido Prefectural Shintoku Animal
Husbandry Experiment Station were used to calculate genetic relationships among several earrier
stages of developments, of heifers and to evaluate body size measurements by the principal compo-
nent analysis. The applicability of the stepwise analysis method was investigated in the prediction
of body weight at each stage and of milking abilities at the first parity. These data were also used
to estimate genetic parameter by variance-covariance analysis of linearly clsssified data.

The principal component analysis was applied to the change of weight from birth to 36 months to
extract the three principal components. The first principal component was 64.60% of the total vari-
ance, which was unusually high. Each total variance decreased with the month. Various factors app-
ear to have accumulated during the stage of parturition.

The heritability of all available body weight of paternal sister was 0,47 at birth, 0.50 at the 4 day
with the daily gain during this period being 0. 08, Heritability of the body weights from 3 to 36

months old was estimated to be between 0.23 and 0.99. Similarly, heritabilities of the parturition

age, the thurl width, the body length, the chest girth, and the parturition varied from —0.00 to 0.84

Heritability of the month of the culling was 0, 37.

The prediction of milking ability at the first parity was analysed by a stepwise regression
analysis, using the body weight of heifers at several developmental stages. The body weights, used
in the equation as the dependent variables, were those older than 24 months. According to the
analysis, the body size of heifers at the later developmental stages has significantly influenced the
milking ability. The ratio of contribution to milk yield ranged between 22.14 and 47.18 %,
Similarly, that of the ingredients of milk varied from 45.13 to 49.56 %. The ratios of contribution
to persistency of lactation, the age of parturition and the age of culling were 40.81, 52.43, and20.41
%, respectively,

These results suggest it is difficult to predict the milking ability by body weight of heifers
less than 2 years old. It dappears necessary to consider the genetic relati
rements,

on among other body measu-

* Part Il of a Series, * Statistical Analysis on the Selection of the Dairy Heifer for the Herd Replacement *,

FEEATAAE W12H19~25 (1982.3)
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Table 1 Description of corn silage used in experiment 1
milk stage dent stage
Q* 3* 0* 3*
Silage temperature at feeding (°C) 17 37 17 41
Dry matter (%) 18.8 18.2 26.0 26. 1
pH 3.9 4.7 4.0 5.0
VBN (% of total nitrogen ) 4.6 4.4 6.0 4.8
Organic acid (% of fresh matter )
Lactic acid 1.19 0.76 1.42 0.71
Acetic acid 0. 40 0.33 0. 42 0£r26
Propionic acid tr. -
Proximate composition (% of dry matter ) 5
Crude Protein 11. 2 10. 2 8.9 .
Crude Fat 3.7 3.0 5.1 4.4
Nitrogen free extract 56. 1 54.3 61. 8 60. 7
Crude fiber 21.9 25.6 18.2 19.2
Crude ash i 6.9 6.0 6. 4

*: Days of aerobic exposure



TEES

A 5
BT 577

20

HFIRARD - RH G- Fk e

AR CEBI 1 L — YDz hEhICD0T, 4
Dﬂ%ﬂ&ttﬁk%@?%g(ﬂT%n%nME&
UDZ&T%)&,iﬁ%TEEQEWK3EﬁﬁE
ﬁﬁ%?éﬁ(ﬂT%n%nM3Z&6DSZ&¢5)
®4ME&Lhoﬁ4u—9®EE,m$%%E&U
“ﬂﬂ&%ilﬁ%btoﬁ%ﬁ&§,35@®ﬁﬁ
L DIBBEEF20~24°C, PHI20.8~1.0 LR L, %,
B, MFRSRIMET Lrods, —Msakic ik &
Fh - 72,
&ﬁb&iuﬁ—%m74szﬁﬁgbt#7x
7 AR AT (KE6B~8Tke) Th 2, AL 1 18
THED 4 X 4 55 v FBETIT 170 44 L— Y
%§§H%WT¢§®L7%%E@&L.IEZET
B L1905 IC B+ o885 L -, F-BNEY, &1
THEHD6, 8, 9, 10, 12, 14RTIGKICEIN L 7=,
K&Eﬂﬁd.%~%%§%ﬁﬂﬁ@8~w%uﬁﬁ
E%ﬁﬂéﬁtuit,%@mﬁ$aﬁﬁwé§§ﬁ
HLIEERERE L -,

VA V= VRUEDIMTIE A.0.A.C., 32 ok
ﬁtu#4u—9&U%—§W§ﬁ®m3@ﬁaz%
@rﬂx—9FMﬁL,ﬁ%ﬁﬁ%@(uTVFA&

?5)mmﬁﬁﬁﬁﬁﬁzﬁnvb¢57%ﬁwfﬁ
ﬁbﬁoﬂ4V—9®&%ﬁﬁ§%$ﬁ(ﬂTVBN
&?5)&@%ﬁ%ﬁ§ﬁ@??%i?%§i(ﬂ?

NHs= N&73) BABREBEICLDER L,
A V= YOI BARKER and SUMMERONEE 1Y)

CLOFER L1, FHEOZORT 3 TukEYD A
14) 1 O

Bt 2

&ﬁ#4u—9@ﬁ%ﬂ@&éﬁacuéﬂﬁbﬁ
ﬁLté@T,ﬁEuvtmvv,ﬁim%Emgm
ThHovoo MBI, 44 L—xag B SHE L
Hicki5 45X BLUF0RE$3), HE5CRED
EWK1.3&@5EEmE&%5¢68(HT%n
%n18,35&@52&¢5)®4ME&Lt5
VALV-YORE, (LEHSERO—EHKEE 2 1
%Ltoﬂﬁaﬁmﬁmm&m,%m%m%ﬂ,mo
ﬁ%b%n,BETﬁ%@MHﬁ%%B@ﬂﬁﬁﬁb
BnhD&4Vg9®ﬁ§&pH®L%,ﬂ@,ﬁ@
SROET, 7 BERICLHH 2 VBN DEIE (2L
TFVBN/T-N &4 2) DIET b3 5z hs, —ikid
BT IR & BRI 13- 7=,

Table 2 Description of corn silage used in Experiment 2

Days of aerobic exposure

Silage temperature at feeding (°C)
Dry matter (%)
PH
VBN (% of total nitrogen )
Organic acid (% of fresh matter )
Lactic acid
Acetic acid
Propionic acid
Proximate composition (% of dry matter )
Crude protein
Crude fat
Nitrogen free extract
Crude fiber
Crude ash

0 1 3 5
18 37 40 37
28.5 30.3 28.6 26.9
3.97 4.40 5.88 6.35
5.6 4.7 3.0 2.7
1.33 1.02 0. 45 0.38
0.39 0.31 0.15 0. 15
tr, 0.01 tr. 0.01
8.5 7.7 8.2 942
3.4 3.2 3.4 3.8
62. 5 62. 8 63. 1 62.9
20.5 217 21.0 18.8
5.1 4.6 4.3 5.3
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Table 3 Dry matter intake, digestibility and nutritive value of corn silage in Experiment 1

milk stage dent stage
0* 3* 0* 3%

DM intake (% of body weight ) 1.6 ab 1.4b .74 1.74
Digestibility (%)

Dry matter 63 64 64 66

Crude protein 63 a 56 ab 51D 50 b

Crude fat 83 76 85 86

Nitrogen free extract 68 69 71 73

Crude fiber 50 62 48 53
DCP (% of dry matter ) 7a g ab 5b 5b
TDN (% of dry matter ) 63 b 64 ab g7 ab 68 a

Values in each line with unlike superscripts are different (P < 0. 05 )

*: Days of aerobic exposure

F—BHEKO PH, NHs— N & VFA OEERY
VF AELHA2RIERBOEERcHiE LE 41
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Table 4 Mean values of pH, NH3—N and total VFA concentrations and molar percentages of

individual acids in the rumen liquor of sheep consumed corn silage in Experiment 1

milk stage dent stage
0% 3% 0* 3*
PH 6. 61ab 6.78 2 6.45 b 6.43 b
NH; —N (mg per 100 ml ) 10.4 a 8.7 ab 5.6 ab 4.9 b
Volatile fatty acids
Total (mmol per 100 ml ) - 6.28b 6.29 b 7.77 2 8.00 2
Molar % of total
Acetic acid 59.1 64.1 59.0 61. 6
Propionic acid 20.8 18.6 22.3 21. 4
Butyric acid 18.5 15..7 16. 6 14.4
Valeric acid 1.6 1.6 2.1 2.6

Values in each line with unlike superscripts are different (P < 0. 05 )

*: Days of aerobic exposure
HE2
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Table 5 Dry matter intake, digestibility and nutritive value of corn silage in Experiment 2

Days of aerobic exposure
0 1 3 5
DM intake (% of body weight ) 1.35 2 1412 1.244 0.59 b
Digestibility (% )
Dry matter 66. 5 70.0 65. 3 69. 0
Crude protein 54.1 - 50. 2 42. 4 48.1
Crude fat 84.7 82.6 83.8 85.0
Nitrogen free extract 73.4 76. 4 72.1 75. 4
Crude fiber 54. 4 64.5 58. 3 61. 4
DCP (% of dry matter ) 4.6 3.9 3.6 4.5
TDN (% of dry matter ) 68. 2 71.7 67.7 70.9

Values in each line with unlike superscripts are different ( P <0.05)
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Table 6 Time spent eating and ruminating and number of boli re
corn silage in Experiment 2

e

gurgitated in sheep consumed

Days of aerobic exposure
0 1 3 5
Time spent eating ( min, )
per day 109 72 76 114
per 100 g DM consumed 10. 4 6.8 8.2 24.3
Time spent ruminating ( min, )
per day 562 486 497 364
per 100 g DM consumed 53.9 46. 0 53.2 73.3
Number of bolj regurgitated
per day 653 584 545 426

per 100 g DM consumed 63.0b

55.4P 58. 5P 83. 32
Values in each line with unlike superscripts are different (P<0.05)
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Effect of Aerobic Deterioration of Corn Silage on Rumen
Fermentation, Ruminating Behavior and Digestibility by

Sheep

Kentaro DEOKA, Takeshi BANDO and Masahiro OKAMOTO
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(A BEREAERICT Yo s — N REE RO,

A J O EE D am vitro BEH)IHALR

N i i

H 4 % —

A ARSEBOFNENICY 0 s o —ARE L 2 REic RS 2R L T4 FERTAEL
Foo TARBRFEV—BEHMBLUA F— 72X/ EHMR4 DFELEL TAHBAREHTL o
7T R 7EHE I 0EETHOFETHER L K4 FERICH4IFEITETF L. 4 —
Fo— KI5 2BEMERANERLL S BLTFEotce F ¥4 v ¥ =T =0 7 AEHRIE
WEEBWCEHETETF L. MNEOHREHEEEI N — VI T ARV F-7227
P C, CROO in vitro BEHNHLRIT & - . T, FEY —ORHBLELHR2IE
B ARE DT AR IE (DM, kp/10a) B bP— 7 XA L2 TRES
¢, FEV—ER0.9 t LomicaEE (P<0.05) MHED Gh, D 3 EFREMIEZMN 10
t CHEMTEON UM, | BEDEYEER (DM, kp/10a/A) B b7 22588
BEOEME MDA EBCEBELTELTED, 4 —F+— F7 75 REBRFCEAALLA
I o DEKICIRAE D o 72, fioD 8 B R B EMNE fp o o MBEKRETES L7, b —or
71z IR, 4, EWEERUM vitroLHBERO AR OHTHREAEEL LTHE

EFEZL oflle

s B AHRE I ChETA—F v — F 7
5 2B LUF E Y — ORERBE L Fikic L THERF
HEhTW 3, ZOrOEEAENOTELOETD
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O ICHIE TERVEOE LTV S, Eig, &K
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DEFEA B TE SV OHEETH 5. BEY HE
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MTHADELTY B,
ThoOMEEPG, B4 #FEME, S0 Tl

CEE Rt R B L, ToEMFAEERE TS

ENEBE LT B, BEGRBROERiFES ik
ORI 5, $LRNRDEHFTIHFEISNSICEE
T T, B, NED, REY @R T, %
Fo, BEM - $7E Y @RI Tt & B BB %
T, 2heFhLv=TN51 77 2HHicE
PehsHH ERE LTV B,

AHEBTIIAL ORGEN T TR, 25 b 5
DEHE AR 5 nicd 720, KBV TR,
B, (L3RS L UREE D in vitro E4HELES
4 RS LHERHN L

MR L&

bEmE SR ERRBEAOBEREK ML O
BAERAW, 1 AR EBEDThThicy oy o—sx
ZHA S EHA1973F 6 Btk L fr. HEEOH
AEEIFI a0 18X E Lo R LA ARER
GEEA-—Fr—Fs32 (#4328 Y] (LITOg
ETB), FrY—[nA47F31—] (UTFTiEd3),
b—wz7zx27 w7 )av] (LIFTEE45), #
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3), BXU v F9F—TF—F52 [baa
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A4 ET ] ARV,

BRIk i TR REM L LTl0a X e
HHE2 t, HREEH Y A 250 ke, HERRBEAL60ke %,
$7-, HAEE LTHERIN 4kg, PoOs 20kg, K20 6kg
A Lo BRI O19T45E D & 3 EMTI0a 4 b
N 8kg, K20 16kg%R&EL 2@KESE LU 4 BIKE
iz3 3 ADEATHME L. $7 P05 10kgid
BHRiceBBA L,

BAFEFEI~LV 74— FEBRFTHD, FRiTkD
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BEBOEEOEN LEL - NE

SRR RITTATD DITIED A DRI 20 B
| RS BB, BB & DBREEL
§ﬁuh§$ﬁ$ﬂ«®ﬁ&MEﬁ§ﬁéﬁf
1,000 ~ 1,200 ke / 10 2 £ BIC, £ 1 BF TR
gﬁ%gﬁtLtoaﬁmeﬁT%upﬁémwﬁ
T HEICRRE Lo FRIBEEIRIEE 1ioR L
Fk HICEREREBICL - TE~THTH -7
AHEIEH 5 oD S TEHEHRERN D ZFMEL, K
BATEBIEPRRAANIRE U, SEELRERICTT
p1idpots
SABROBFERIAREC LIC1 HOa K5 —
FAFAVIHFE S DEH TN BEE L. 1 H
wp EMEERISEROBFERAAMEY (1
oW T RIAHEH» CORE) TRL, Thoi:F
GOl OFEEEE L TR Ui, = ARRRET L5 —
o bichEBEERETRY I, BARIHEISFEDK
W T I E ORI OB & % 10% BAL TH
2 TRkoi. REEOHEAE IFCPLT3),
wraEmE CIFTCWET B BET mvitro O
#isits (BLF IVDMD &3 3)°0 (219755 5 3 e
FRE LI 5%, HEEREE 3 DI FHXS L, &

35~68, BHT~8AEIUHKIII~I08 L LK
WERAER D Ui,
R LEE

FEMO~ A MEOEH S L PTERIEE AR 1 /oR

L. Og Bt 3FAFEEH» S s EROP TR B

W AREARL, FEFEET2~T%ThH-7.Kb
B 3 E H HEE36% Th - 703, TR icif
VB HETET L Ti Bl L8 Mf B3 4 4
EABLTENENII~2TH B L TF10~36% & Hhld
Bl AR AR L7 T B b 34EH &£ T3~
BB LHBHE - ARETH- 1005, 4FEHITI4
BELETET L. FHHBETREMSRICT AR
KHEEOKCETT2ERET L. TDEAIT,

Ti s L 0F Mf BHlid o2 o —~OREERLH
IEICHERF Lo L L, OgBEHIDIEE £ OMER Sk
TR Bbh, $7o, Tf ST 4 S H DI RS
B - Fro T OAICOVTRAY HEROER S
LTHD, TTEMTE - ARRLHERT L dicy
7o —~EEORESEHER Fods oRiTEma

BUEDH 5o

coverage (%)
i
(=]

0 oe,

EX: grass [77]: white clover

73 '74 075 °76 *77°73 174 75 76 "TTPT3 174 *75 776 77073 *74 75 '76 7773 '74 *75 76 17

B2 : weed [_]: bare ground

Fig. 2 The time changes of visual estimates of proportion of grass and clover (% ground

cover) after grazing season.
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Table 1 Some details of pasture used in the experiment
— _— no . .of average rest plant height (en)
e - rotation period (days ) grass clover
197;2 6 26 (17-38) 47 (41-51) 19 (14—-24)
i ; ;(25 (23-49) 47 (38-69) 18 (13-21)
o ; ” (21-31) 40 (30—51) 16 (12—20)
— - (18—-33) 42 (26—56) 15 (6 —19)
2 g 29 (26—35) 40 (32-50) 22 (20-26)
e ; 32 27—-41) 37 (30—48) 21 (16—26)
ok 2 Sé (27-35) 33 (28—40) 17 (13-21)
N o (27-34) 32 (26—38) 17 (13-21)
L, g 20 (16—29) 45 (37-50) 19 (14-21)
1976 ; 5 G et 2
- 1976 31—44) 15 (11—
i o 6 25 (19-30) 37 (31-43) 14 ((ﬂﬁig))
Lo g 24 (20-28) 39 (31—41) 23 (17-25)
e - 31 (27—42) 41 (34—-47) 20 (13-27)
o ; gg (23—-30) 33 (25—-38) 16 (10—19)
Ket5585 Biemeos - (30—34) 34 (25—41) 17 (12-21)
g I 6 26 (21-31) 36 (28—54) 23 (16=28)
b g 30 (27-35) 36 (29-42) 19 (16-22)
o ; 28 (23-32) 29 (25—-32) 15 (13—16)
— | 31 (20-39) 28 (22-35) 15 (11-19)
: range in bracket .
40
30
20
i (0g)
m_‘zflztk_ﬁ_k_ij:Lﬂ:tl“_EIitilﬂzLiJ::i:_:ij__
30
20
i (Ti)
~ 40
R 3
- 20
§ T (Tf)
=
8
i 40
2 30
,(9) 20
0 (Mf)
m 63
30

1234567 12345%5 123454
y 1974. (1st year) 1975 ( 2nd year ) 1976 (3rd year )
1g. 1 The time changes of the clover content in each five pastures

123 45 6cycle
1977 (4th year )

B 2 1 (A B O RHERE 2R L 7o, 1R
Kb Bt ARV TRERSHEIIc O THML, Hi
FO97TH) 1ICR0~30BTH - fro BEMOWEIL
MEPHRBICIRIEET L TETF LTV - 202K
THiOER TR ERERITHE HE T DI - 2,
HWEDOCP, CWHLUIVDMD %% 2tk L1,
CPERIEBH TR MI 55 TEH<, £ ZHM
TRICENERDS 7 LL, CZhoicHEEE
DS -1, CWERTIZ Kb p8EE60% THh

DA4EFELD, $7:0g B54%BTTf O0FLDHS
MicEh ot Og & Ti W Ti & T EicEE
23, MfRGHTHO 4 BRI~ THL I
Eidr -7, ZHIETI Og TERBEBRILEM -1, fil
OEFLHICE HAEEAETR LA, ARELAD
St otz [VDMD oW TH B E, CWERE
RRIHCK b B FHETETH -7 Og 13F
B %TMf O76%, Ti RU Tf OT4ABIch~THE
el > o i, EEXZEHORAEMABED SO
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Table 2 Seasonal change of crude protein, cell wall constituent and in witro dry matter

digestibility (% of dry matter ) of the herbage on five grass-clover pastures.

Orchard-

season Timothy Tall fescue Meadow sty LSD?
grass fescue bluegrass
CP %
spring 19+ 58" 19+ 25 20+ 1.4 20+ 2. 4 18+ 3.8 Ns *?
summer 18+ 203 20+ 1.5 21+ 2.3 22+ 1.9 19+ 2.2 NS
autumn 16+ 1.3 19+ 4.0 19+ 0.9 19+ 0.4 22+ 0.2 NS
mean 18+ 3.7 19+ 2.4 20+ 1.9 21x2.3 19+ 2.9 NS
LSD NS NS NS NS NS
CW (%)
spring 53+ 6.2 52+ 2.5 48+ 5.2 45+ 4.3 59+ 3.4 8.1
summer 58+ 2.4 52+ 1.5 52+ 3.0 48+ 2.7 62+ 3.5 4.1
autumn 50+ 0.2 49+ 2.9 49+ 2.4 43+ 2.6 57t 5.0 8.5
mean 54+ 4.9 51+ 2.4 50+ 3.8 46+ 3.8 60+ 4.0 3.6
LSD 4.2 NS NS NS NS
IVDMD (%)
spring 76+ 4.4 78+ 3.1 Ti=208 8+3.2 71+ 5.3 3.4
summer 68+ 2.5 Tl 27 1223 T4+ 3.2 64+ 5.6 7.7
autumn 70+ 1.6 152 1.1 73+ 1.2 832 67+ 3.1 6::1
mean 71+ 4.7 74+ 4.0 T4+ 3.4 76+ 3.7 67+ 5.7 3.0
LSD 4.7 4.8 3.0 NS NS
1) mean+ S, D,
2) Least significant difference at 5 % level.
3) No significance.
Table 3 Herbage yield of five grass—clover pastures(DM, kg /102 ).
year Orchardgrass Timothy Tall fescue Meadow fescue Refttucky
bluegrass
1974 1,030 840 1, 250 1,170 1,190
1975 810 930 1, 180 1,110 1, 050
1976 1, 060 1,020 1, 200 960 830
1977 1,010 860 1, 150 790 810
total 3,910 3, 650 4, 790 4,030 3, 880
mean?” gg0 ab 910 1, 2002 1,0102P 970 ab

1) Value with the different letter differ significantly at the 5 % level.
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Mf BB O Kb Eittid 1 £EH O 1, 200 ke / 102 o
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Gty S EETh 3 EETH - s, BETH
Tf BHc iR CINBAMERT 25D EEA S, TDRA
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Ti B BN TH - EREL TV B,
RiCEEROFHGIc A | BYDMEERE |
A% ndEROFICHThOLELRDELICRL

Table 4 Seasonal change of the dry matter production rate per day of five grass-clover
a

pastures(DM, kg /10 a / day ).

Kentuck .

season gO;";::Sard- Timothy Tall fescue i\;l:sj:w b liegrasz LSD 2:
spring 8.3 6.3 8.5 6.8 6.6 NS
summer 7.2 6.2 8.2 7.0 6.6 NS
autumn 4.0 5.1 6.2 5.4 5.4 1.5
mean 6.5 6.0 7.8 6.6 6.4

LSD 3.2 NS 1.4 NS N S2

a“t“ff%g:ing ratio  0.48 0.81 0.73 0.77 0.8

1) Least significant difference at the 5% level
2) No significance.
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Herbage Yield,Botanical Composition and u vitro Digestibility

of Five Grass Species on Grazing Pasture

Tsutomu KawASAKI and Yasuichi TANABE

1. A grazing experiment was carried out to compare productibility, quality and botanical compos-
ition of five grass-white clover pastures. Pastures of orchardgrass(‘Kitamidori’}, timothy
("Heidemij’), tall fescue(’ Hokuryo’), meadow fescue ‘Leto Daehnfeldt’) and Kentucky bluegrass
("Troy’), each mixed with white clover, were established in spring 1973. Pastures were grazed
with yearing beef steers at eqaul stocking rate from May untill October during the years 1974 to
1977.

2. The white clover content of timothy-and meadow fescue pasture were maintained at about 20 %
during the four years of experiment. Tall fescue pasture declined to 5% of white clover in the
4th year. Orchardgrass pasture had the lowest white clover content from the first grazing year.

3, Samples from meadow fescue—, tall fescue— and timothy pasture had lower cell wall constitu-
ents and higher in zitro dry matter digestibility than those from other pastures. significant differ-
ence in the digestibility was observed during the three grazing seasons,

4. The annual dry matter yields of tall fescue— and timothy pasture were 1.2 and 0.9 metric
ton/10a, respectively. The difference is significant. Tall fescue pasture had the highest dry
matter production rate per day ( kg /10a/day ) among the five pastures in each grazing season.

On the other hand, orchardgrass showed the lowest rate in autumn. Dividing the rate at the
autumn by the rate at the spring, the lowest ratio, 0.48, was obtained in orchardgrass pasture.
On the contrary, the other pastures showed relatively high ratios ranging from 0.73 to 0.82.

5. From these results, we conclude that tall fescue ‘Hokuryo’ is the appropriate grass for pasture.
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Fig 2 The number of tillers per stubble and its confidence interval (95%)
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Fig 3 The diameter of stubbles and its confidence interval (95%)
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Fig 4 The tiller densities in the stubble and its confidence interval (95%)

Table 1 Frequency distribution of plants classfied by dead patterns of tillers
in the stubbles (%) .

type 1 type 2 type 3 type 4 type

2nd year 0 8 0 27
3rd  year 20 3 10 4 o
4td  year 3 35 5 24 o
SF 5td  year 10 43 8 26 =
6td year 10 40 23 19 o
7td  year 10 60 15 7 s
8td year 18 30 15 22 lg

2nd year 0 3

3rd  year 5 30 g 25 .
4td  year 13 35 8 6 b
DF 5td year 13 40 25 19 A
6td year 3 35 13 11 33

7td  year 13 48 23 8
8td year 15 43 13 11 12

type 1 stubble

portion of survival tillers
type 2 % portion of dead tillers

type 4 38% type 5 O
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Dispersal Pattern of the Survival Plants in Several
Orchardgrass Swards at the Piedmont in the

Tokachi District, Hokkaido.

Yoshihiko TAKEDA , Masuhiro OHHARA and Teruyuki KOMATSU

The yearly changes in population densities and dispersal patterns of survival plants were traced on
several similarly managed orchardgrass ( Dactylis glomerata L., cv. Kitamidori ) swards at the expe-
rimental field in Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station. These swards
were at the 2nd to 8 th year -after establishment and had been influenced repeatedly by winter injury.

In the analysis of dispersal pattern, Morisita’s [§ (1959a) and I §(P) (1959 b)indices were used.
These were obtained from stubble number and basal coverage respectively, which were measured in
September of 1981.

The results obtained are summarized as follows;

1. The number of stubbles in orchardgrass swards decreased until 4 th year after establishment,
and since then stayed at a level of about 30per ni. The changes in basal coverage were less rema-
rkable than those of stubble number; the basal coverage of the 4th to 8 th swards were constantly
20to 30 %.

2. The number of tillers per stubble and diameter of stubbles increased from the 2nd to 5th year
after establishment as stubble number decreased. However,these stabilized of decreased by a break-
down of stubbles.

3. The dispersal patterns of survival plants became random or uniform, while the dispersive struc-
tures of tillers based on basal coverage became contagious following the decline in the stubble
number. These results suggest that survival plants independently occupy their space for growth,

4. The dispersal pattern of survival plants as obtained above explains the vigorus growth of surv-
ival stubbles after the decrease of population densities caused by competition. the recovery of prod-
uctivity from winter injury in the growing season and the relatively high yield of sward attained

by insufficient number of stubbles, when swards had not been injured during winter.
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Studies on Effective Feeding of Colostrum

1. Changes in maternal Antibody Titers in Serum of

Precolostral Calves after Feeding of Colostrum and

Changes in Antibody Titers in Colostrum Supplemented

With Organic Acid in Several Keeping Conditions.

Yuji HASHIGUHI » Tadao HATUTA

HABREAISMEE $UEE LS 166~ 171 (1981)
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