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The change of horn size of calves with age

Shigeru MORITA, Asuka TAKASHINA and Shinji HOSHIBA

i

(Accepted 10 July 2012)

L, Lo L, AOREICOWT, BEICHRE

mOBIERICIE, HRE3 » HHORBRT, bTh
L RE ORI b, HEERIC BRI AW
BEZRL TWB EENTWS, L 1HEBZE
T, ADFAEID b THITHEY) Fds->TL 5 LDt
wH b B, i, FOMITAEED LEE LK,
6 » H# LI I HIEE 2522 L, ANy 2t %
Db L INTWD (ARED GG,
LML, WAICHHINS, HAICHGEHEINS
DM EZEHLLDERL ), WEBRKEZ KR
29, L7z2- T, A, T7hbbMEmiEic i) bk
T, AE, 2B X3 %V, BARIT)ZET
BA DD HTRRD L, FofREizk Aot
DEFEEDFAE 2, ABADEEZ KK TE2,
FDMWEDOIBLDI K 5N 5 L EbNTW5,
ZD1z, FFEEHDW D b WA DFERHHERE S
NTnb, BAKRICOWTIE, 1HEBREETHE
Jiti % $ERE S BB 2 2~3 5 H TOFERME/RL T
2H1213H 5 DD, THIFEASIEEREDBIN L b,
1 o ATRE COERMAHIR I N TV 5, B
AL LT, 1-25 HBoOT4ICI3EE 375
FIRE N, L0 L 724 D TR A %%
TOYIRE, BEE I T TolksdrbiniTnwb,
AR EEEILDBG UMD X, i %
HAE 9 728, EGYENDRFE OBE NEL L 7 5,
oz HET 288 SEKRL, AR
AL & B BfRD D b, BRI N D 1~24 AT
DIEETT2HNLBRATIE, BEETTHOREET,
FERTEE L AN E B L ADIRIGTH 2 AT D
RKIFHIRE NS,

T2 2EY 2B T, ABKOZELE H L2
LoTHL, fFEEFHROMEEFE% LTl d%

L72ifei3 % <, MIBREHES 2 2 L IZWNEETH
5, £2T, AWRTIE, FHI2BT AR
W, MR S AREREH E TORS &, M
EED HpIC & b %) ZAb 2T L 72,

MEB L VUFHE

FAFGUL, BRTE CHEI N T L RBAD
T, ROV A S A FE 38 U (8~126 Hb), HEM
fifi 44 FE (16 ~284 HEh), RV 2 2 A > HE X BB
THA(27~107 Hi), HAM AT 7 90(17~32 Hii),
BLUOYe—Y—F 20 (62 BLU°67 Hilp), DX
109 BH & | 72,

WE 0%, MihED T2 REL, WEHD,
ADEE, BLUADIRIGTH 5 AETFERDHE
ATl HOESE, EAWTrDMERSRY S,
A E TORS BTV INT 4 T A7 =212
IOFRL 72, 72, MEEHEREZ, AT
DREERE TV I N XA TERAERL 72, AOE
X, AEHESRE L ICEBERIC BT, Rl
THIEEFT - 72,

Hlhic - o Zefuiz, 1:kmYatizl iz
o, BYRRED S 1 H472 ) obspE L2 H#E L 72,
$72, BAEEOKE XGET S HERE, ZobFE
A HHEE L 72,

iz L HER 77 (LR EHHRA S,
T HR—7—300 %Y, EE25mm F v 7HHE) OFH
RAEL, BARMEKRE L, RBRARD AT
WA OWEIF 17.6 mm, X132 11.6 mm TH - 72,

BWRELUER

K1ici3HEEAOEIDBURE L N IR TE R
LOBRERL72, AOEIDEUMEIZ 0.3 mm T

TS Bt Sl R o L BRI

College of Agriculture, Food and Environment Sciences, Rakuno Gakuen University, Ebetsu, Hokkaido, 069-8501, Japan



H0, KM 89.2mm TH - 72, ADE S HPEH
BCld, 75 HE(HE T H il & BRI h
fjbhiz, 22T, 75 HRG & UBETT— % 2K
Y0, B EAT- 72, 2, MEREEDR/IMET
10.2 mm, FeAMEIE 49.2 mm Th - 72, A EERERE
IZBWTh, 45 HTT— % 2 X410, tHBITRES
T UTYRER 2 Ko, B 2T 72,

75 HiEg R OFIc BT 3 Hig & A0 E X oB%
X 21/ L2 WE ORI, y=0.091 x+0.14, r=
0.567 L 47 & (P<0.05) ZlgXrfts iz, 2o
ROME D5, 10 HL472 9% 0.9 mm THIHET
L2 Do, FRYEURDS, HEROREX (X
0.14mm EHEBE LD DY, ZOflild & boHT/HE
<, BIEMIZIZADTFERISE 2 HS TIHHKTa
T EHEZ 2, HEEZO T4 TRERI;AOHE
frEZRLTWS EINTWBEY, HAEERICAHD
i % W 2361213, 29 LAaTErnEie i
51259,

—J7C, 1BIET, MORERI DT IR
D ED->TL B Enitikd H 29, 1HAMBORR
30.9mmfBEEEHEI NG DY, Fik§ 5 ki,
AEIROERIZ T TR EINTED, ZORED
EETLHEMIC L 2L TMRELEELH L, T
ek, —F TR R N B3 L) 7 1 AREE T
DB EAT ) BA1E, THORBEERENILE: & )
12, AoMEHINICEEIBETH S ),

90
__ 80
E 1
E -
~ 60 |
H
oo | .
S 40 M °
' o, |
20 | .
10 | . o el e :c .
o Le Y I N °
0 50 100 150 200 250 300
60
50 | R
B .
E 4 f . .
& e
s | . °
. . o
& gk .
0 | ehep LB e
a ‘-s-;.'.. * ..“. .
o . - .
10 | S .
o
0 50 100 150 200 250 300
B &

1. Hislicf:) Aok (RSB LW
MIETRER) DAL

75 HE LI P12 B0 5 Hith i E S OBR
X 3IZR L 22 WiHEORIZ, y=0.348 x—20.3, r=
0.899 X A& (P<0.05) ZmE» o, 2o
ROMEE 25, 10 H472 0% 3.5 mm THLMIET
52 EDVH 5 7z,

45 BRI 0412 31T 5 Hilh & AT EEO B
a4 IR 72, Hill & AEHEZOMIZHRIZ
e, Btk 5 45 HilF CEEIZIZIZEILL w2
Lo 7z, HEEHO 8 O THA BT EELT 12
mmDELFLELT2, CHDILIZZDOREDH B
T, T CICHEIBICREZI L H LI EERL TS

FTClIckR2 Loz, 1AMBTCoOmOEZZ
0.9mm EHEE SN B, ARILIMDE S T DFRE
THhUL, PINIHETH S 9 HY, 10 mm RENE
BEFOMEIRE L THF 2 UL, HHITREZLSA D
HoIZH5, ThbbHAEBERDMIL, METPICE
D B AEAE L, 45 HigE Tl 10 mm A0 £
RERDF F, ZOHLERIZ, BEw-< ) &,
MET 2 &) BIRELZ 52 L RENT,

16 r

14
12
= y=0.091x+0.14, r=0.567**
E 10 - . .
W '
g
4
2
) .
0 10 20 30 40 50 60 70 80
BE
®2. 75 HEAGGOHFI2 51 2 HiIZfF5
AR DAL
100
90 .
80
’E\ 70
é 60
+U
W so |
S
& 40 |
30
20
10

0 50 100 150 200 250 300

B#
X 3. 75 HEpLIED Iz 51T 5 B fE S
DX DZEAL



THofifziknzEAt 3

40

30 - .
’E .
E .
i .
m 20 - . s et
E o, L :
/" R ] .
10 f :
o ‘
0 10 20 30 40 50
Bt
4, 45 HEpREDFIC BT 5 Bz
A EEBEENZAL

45 B LI 2RIz B 5 Hilh & AEIEEE D B
HEM S5 IR 72, &M, y=0.12x+10.9,
r=0.845 L HE (P<0.05) e » g b, 2
DRDMEH 5, 10 HL72 D45 1.2 mm THEEH B
m¥ sz ErH- 7z,

INLDRRP S, ORI B I UAEHROELRE
I2iE, ENEN2 DOREEE»H Y, X535
REIZPEIREN TN THRL D L W2 5,

MELZBRARED A 7HONZEIF17.6
mm, ET11.6 mm ThH - 72, HESHRDEREIZ
DRNFELETH-72Y), AORES N ZIDRI B2
TwiuE, +a B TE ov, EilHEER
b, AL 56 HETEL, BX1391 HECET
LEMEIND, ZDOZ D LARWIETHEL 2K
% v 7238541213, 56 Ol $ Tlo B 290t
ENLERETHDL EMMEIND,

E:3 #

ABFFELE, T2 B B AR % 007 L 72,
P T RIS T BRI T, O~ 109 F
(8~284 Hiip) # x5 & L, AIKHEREANE
SRWEL 72, 45 HERIEOT— 705, HEhE f
BB EEDMICAE L AHBIIRED St h » 72, 45
HEsLUIEDT— 270 513, Hih(x) & AEIRELE(y)
DIz y=0.12x+10.9, r=0.845 & A & (P<
0.05) MRt bz, kY, 4445 Hilh
PIBEIZ 10 H4 720 1.2 mm F2EE, EEPWEINT 5%
Zrhbirote, Hip (x) XAOES (y) ol
75 HipAi T, y=0.091x+0.14, r=+0.567, 75

60 |
s L y=0.12x+10.9, r=0.845**

40 |

30

AEDERE(mm)

20

10

0 50 100 150 200 250 300
B
X 5. 45 HELIED 2 51T 2 Hific k5
G ERN 2L

H#LIET, v=0.348x—20.3, r=++0.899 &\~
AR (P<0.05) Zhlgodsne, Zitkh,
M7 HEE TIIW- ) EMREL, 75 Bl
13, MMM s 2 EAURENT, L LR
b, THICBIT 2 A0MRIZAKIHER, Aok
LD 2BEOBREREYGH LI EHL EL
D, K3 NsRlzZzNTNEL L Z EDTREN
72,

ZEXH

1) BREBANH S, T==NV72V7 2T DHZ
FHior e L e A4 oz g8 g el 3-11. 2
HREEIREAERE, BOR. 2011,

2) ARAMZES - NEPH—R - IIRETEE - BH -
FFHE, AHEAE TR = 2
TN—X VT rbBHE T U HEPrLD
T ofZER, 17-63. hRFES. 2010,

3) ARH K- REATERE, BORKSEM, WEMoH
WG, 365-367. 2L ST i A, Ha. 2011,

4) A2 - ANEEBR AT e, B AR
R - A, B4 R PO EIOVET A
& fEE IR TN & FH, 55-90, P A,
HaL, 2008,

5) Reese, S., K.-D.Budras, Chr. Mulling, H.
Bragulla, H.E. Konig. 77 7—7 } 7 Z ¥ [Ef#
#HeE (M&)., B18F  Fhk (). 732-735.
F 7 > AL F. 2008,

Summary

The object of this study was to clear the development pattern of the horn of calves for evaluating the

dehorning tool and stage for calves. The diameter and height of 109 calves’ (from 8 to 284 days of age) horn



were measured. No relationship was found between the diameter of the horn and the age, up to 45 days of
age. Over 45 days of age, there was a significant (P<0.05) correlation (r=-+0.845) between the horn
diameter and the age. The following equation was obtained as the relationship between the age (x, days)
and the diameter of the horn (y, mm); y=0.12x+10.9. From this equation, the rate of growth of the horn
diameter was 1.2 mm every 10 days over 45 days of age. The growth rate of the horn height was changed
at about 75 days of age. The following equations were obtained. Up to 75 days of age, the height of the
horn (y, mm)=0.091x+0.14, r=+0.567, and over 75 days of age, y=0.348x—20.3. The horn growth rate of
calves over 75 days of age was higher than that of calves up to 75 days of age.



