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TRERHFE RN R 2.2 = 0.4 s> TRENVHBIRBIERAF 6.0 = 2.9 h; Z4-AI72 )51k 10.4
T7.6K~29 %075 k107 = 520 KEA ~ AR LHEBITR > WERAEENERE (P
<0.01) o ARFXERINH A RS S et i R B M N I I R B T > WIS (n=31) ZHEINKFH]
Fo e TEBHIATR RN 24.6 = 3.2 h > Z2f (n=10) AR 19.5 = 2.8 h > FIEAHZE 5.1 7]\ -
HREEC 2R (P<0.01) - fxe Bl - BRI HeatWatch” B fHEH SUMIA- .2 21
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ARG REE ISR EHERAATRENITS B Al B B2 %
BIHSCRN LB BN T & — » 2RENAS - NS AR IS FIE R w1 < S
R IRSK > RT3 MESETT (Senger, 1994) - {HHIFEE MR & B B AWM KA

T BRI 5 R BEUTEE A T - BB DR SR TTET - DIAEREE #e FenvEf
% IE R FIBN A SR BT R 2 A E T SERIKIE (Sprecher et al, 1995) - SBEEIRE T » FEZ
BEEAHE - MASHEEA BUGERITHRE® 2 RORIEEE A - WAEHS — KB
FIEEER 12 /NRETT AT - DIREE ST AM : PM BECREEEPERY /5% - Al RS EERR
A R ZHE A BERZSREE 2 KB HENITIE - DBIRTES —XB%E4%
BEERE R IIENEE R RV ABUE R R #E15IKRE (Rodtian e al., 1996) - Ji& F eI 28 15 0GB
TH - BRESCEESEEREEHEIRER « I A LS E B ARG ERER - R R
2215 ~ BRI LB > DURAEHRINRT @ E i - 81T N LIRS - Walker ef al. (1996)
EETRH A GRS — RS E B SR R BN R AR R - R 2R
HYIERHRR o 2 B TE s & BN RN R AREE - R F I E RO BRI ) - 5 Hh B 22 19 U5 1
BiJN& (Nkuuhe and Manns, 1985; Mattoni ef al., 1988 ) BiFEF#EZ I ELHIINEL (Larsson, 1987;
Rajamahendran et al., 1989) o ARG S0 1A L 8 FFJRE ) JR8 e 03 3 175 3% i ( HeatWatch®™ ) BR1E
TG ERT I 2 S A0 A i B BT Robb » BFAS DAL AR 1B A S I T I » Sl &k o R i e i
WP IERIBE » DRSS — R e R BN R - DR HER B E 09 A TR
Ripk iz 2% -

MEHERTTIE

. BBy 8

AR TE e R B R BT (LU &R ) 2002 2 2004 £ 5-10 Hip.s B
A - HSER 2R 60-150 KA ELRG MRS AL SR IR R L AS AT AF 36 BH (CPIfiER 2.2 iR)
BdZrs 10 BH (16-18 Fiie) ME1THEE - IRIBSHHAFTH LR MBI (B2N89 Hsin-hua Station) &
fosk > BRI Rt W BRSSPI B R PSR > 03 1 s -
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1. 2002 42 2004 LI 2 HERRIE (C) BAHERREE (%)

Table 1. Monthly average temperature (temp, “C) and relative humidity (RH, %) from 2002 to 2004 in Hsin-
hua area*
2002 2003 2004

Month Average temp RH Average temp RH Average temp RH

C % C % C %
Jan. 174 =293 789 1+ 8.83 16.5 £ 1.61 81.8 £5.15 16.8 £ 2.74 80.0 £ 7.40
Feb. 189 = 1.60 80.7 = 3.68 19.3 £2.57 81.8 £4.56 17.7 = 3.16 855 £ 6.59
Mar. 22.6 £2.04 79.5=%£7.76 20.5 2297 81.7 £3.99 204 =244 850 %= 7.44
Apr. 25.6 = 1.83 79.7 =3.27 247 =191 87.1 = 6.99 240 =231 86.5=*=6.74
May 269 = 1.12 814 +=7.02 272 =120 80.1 £ 5.84 278 = 1.56 79.2 = 7.49
Jun. 283 =143 851 %475 27.6 2126 844+ 7.77 28.1 = 1.11  79.8 = 4.56
Jul. 282 +£0.96 89.1 =531 29.5+0.76 81.2 £ 3.75 27.8 £ 1.11 855 %531
Aug. 279 =0.94 89.0 = 4.39 282 = 0.88 84.1 = 3.89 28.1 =20.96 85.8 =4.40
Sep. 27.0 = 1.22 83.0 = 5.81 27.5 +0.82 86.3 £ 3.38 27.0 = 1.16 84.8 =4.75
Oct. 257 £ 1.10 799 =3.49 24.6 = 1.88 793 £5.14 23.6 2094 758 £4.12
Nov. 219 =195 744 £ 634 23.0 2222 83.3 £ 5.68 224 +1.52 79.0 £33l
Dec. 19.5 2325 81.8 =8.12 17.5 =2.19 759 £ 5.67 189 = 1.79 78.0 &= 5.61
* mean &= SD.

. GEREY) a7 E
(i) A FRE

WFLFREERAE 60 BE/CA - GRS/ IEE HAEE ZBRGURE B S BR R 4
STHTR 34 m X 19 m ~ JeASTEE 40 m X 16 m » A=y 925 RS B A T K Bt -
EH LA + 2002 457 2004 4F 5-10 HHIRE.Z 305 RAZIEFLE 8139 £ 415 kg - WL
MR AR BEEE - FLRAE 23 ke/day DL Rz AR Ry AR - ALEAE 12-23 kg/day 24
ERARAES - MDA R 50 0 50 ~ FIEEHE R 16.2% 52 2EAHE
IV HGT 324 ke 3 ARAERHEHORRDEILL 41 0 59 - HERER 15.3% 258 2E
GHE - GUETHEHRBT 28 ke - H5h - MBS SREBERNCEER - 2R
P HENE 22.0% MR - ERSEGH - BHEGE - Hr RS SRR AR
AR IERT B BRI © & AREEAREE R A H AR - 03K 2 fR -
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2. BAF R RS MR (BRETES - A/EE/H)

Table 2. Diet components of total mixed ration for cows during hot season (as fed basis, kg/head/day)

Ingredients High yield cow Low yield cow
kg
Bermudagrass hay 1 2
Alfalfa hay 3 2
Corn silage 19 18
Bypass lipid 0.4 -
Concentrate 9 6
(i) Ze-HE

LFREMERFAE 30 BH > HF IS EIHER iy 34 m X S m > Jet3#EE 40 m X 30
m > A NEEE IR o BAE HRRKIERS E 350 kg R HIME 0.7 kg & - FEL4HH
SRR FRIERE 14.8% ZA5F 4 kg RMRERFZHEER -

I JAR 3 A 308 TV st ke o ELEE B ok

A SR ER I R R E AL 35 1% 3% i (HeatWatch®, DDx Inc., USA) » DUBHEREZE %1 (Xu et
al., 1998) - HLEA EAERAG I S RARE BT IERS ~ B S~ 42 38 T O SRR BRI A 422
Wt ~ EREHGCIERE - DURERHE AL R P BB A B A B SS: o BRI ERR AR 2 R R 2 B
Fo el B RS A BRI > MERCRHEREA RIS/ (25 em X 20 em) k- &
"’ EABR B e RERE A R A - S T R B S 19 B AL KRG L - FERGAGERERE AT - 75 DLS ikl
IR ARG AL i B8 ~ KO BRI - SR SR/ i 1 o SRR FR RIS A e I 2 R
REAECEIEE  BEEBEK 5.5 m & o EH A EREETTR R4S - A S IEEEE R
1E 150 m PR ZBEHE - DUEORF 2B AR RE IR ) - 1T S 23 P 2 AR R REA S - 3
S B ARE R G RE T R FE SR <INy 30 K - DUFIRRHCGER ST Ry LERIE - R bt FR R A5 1 ED
HiZ FJRER TG - B REREFEE DR E A -

IV. 4R HEINRE R B

A B R S i f i (Scanner 100 Vet, Pie Medical, Maastricht, Netherlands ) jH] % fa7 [
FLARIHEIRREA o M IR 7.5 MHz 2808 » DIEEIINEISIE RSP (Walker et al.,
1996) - #{E =0k E HeatWatch®™ F (I T 58— RARC PR IR > MERFFERIHR
BT 6 /INRF LUEE ¥ iz i 8 o PRSEAR B G IR i A4 SN S ny B LT - ERIIEESIERE K
#% > RIdCR AR 2 /NRFES I — X > ERIEEm R - IEERHE - I RS R RS R 1 -

V. #EHaHT

S AS S A TEBAME - R SAS #EETHHT R (SAS, 2002 ) 2 EEEHRBEEITHEE 00T DL
— a2 F (General linear model procedure ) JEFT8E 74347 » FELISEIGE & 22 F BT 4047
Lo -
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L. TR

A GABRE Fl HeatWatch® S 2L (IR AE A 36 BHR AR 10 B BIETT Ry - #8AE4F 31 Bk s
10 B FEFSEORHBIUR B8 - 3R 3 FoR + T HLAR 5 SIS FRIR BHA IR R IR 2 15 3L
fit o S3oh » HoiSE TR EMRE R Ry 5.6 = 2.6 K - S FHEIHEy 2.2 = 0.4 s - TREGRTE
L BETEIIE Ry 6.0 £ 2.9 h 5 ZTRERV B R H R 10.4 £ 7.6 K > BRFHEKRERy 2.9 £ 0.7 s >
TREWRE R BEIEHIMA R 107 & 5.2 h - HAGEEREUR - ES RO TERS BETE - W&
MARE 2R (P<0.01) -

2 3. ZAF YT e P RE ) JR e AR S S e R A RS B AT B R Bl 2 R B IS 1T R (CP391E £ ARE R
=)

Table 3. The heat behavior (mean *+ SD) of Holstein cows and heifers measured by HeatWatch® during the

hot season
In standing heat
Items Significance
Cows (n=31) Heifers (n=10)
Numbers of mounts 5.6 £26 104 += 7.6
Duration of each mount, s 22+04 29+ 0.7 -
Total time period of standing heat, h 6.0 £29 10.7 £5.2 "

" Significant at the 1% probability level.

B FEAEE - B E M A B R TR B L R B o T B A T (A AR E R TR
SR R T RRE RS B o BV AR ) R RE (I B 5 7% i (Heat-Watch®) o HBERGHFERREE 2 R S)
JRRJHE 2R A R S ER R Y > L3 2 AR GRS A R I B G - AR R T AL R B
% > A DGC SR RS T W SR & R RS E W e 2 B B AR S - Heat-Watch®
B LU A4/ N A TR E e 33 X 0 BIHIE R e G4 » KA AT 1 2 41
HIE RSB S > Hh St S h EAERHEE A BE— DR R IEHE - BHER 2
HER 0 BLSRAEE A A S0 2 T AR R ME R 2 T ] 310096 (Walker et al., 1996; Stevenson et al,
1998; Xu et al., 1998) o Smith ef al. (1993) ZHEIRIGH > HeatWatch® {5 (il 2415 & HERERE by
10096 - H HeatWatch® {15 i H SRARB A KRR H B 38 1 < S B SR m 27 % - Mk
Dinsmore ef al. (1993) Jf&ffiHeatWatch® Ffi EliSEF < #5117 R - WEE KRR H il &8 1%
TG » FERAEE— R RY ~ 22N KRB R IE AT TR A TR XS w7 150
e it

Senger (1994) FIH{FRARZEIG(MBLGERIGA: - (1) FILL 24 /NRREAEEA - (i ) HEREM
HEIRER R E - (i) MERMERAEMER - (iv) HISSUEREE AR S IFTER . (v) BT
WCAESS 1T Ry 2 R B TE IR INIE ] - B A AU MEREE - Heat-Watch® 3%/ » B 7 L # G R
AN » MR BRO IR G > BRESS IR AL » 12 DIsR T B R RE A= 1 3 R b
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FEFORE 4 MR I 2 R BVED T RRERS - DUBEGR I ARIVE TR G - RGBT ASEE- 31 UHARE Hi i ok
ZEEYIRE 6.0 = 2.9 h e £ (1999) HERIGHS 2B B EHIRFEERSES 20 TR ZAEHR - Hrep
18 SHA RS TIRE RN - BRI RIT R A RSN EERAS - BEEH S
TG B R AR Ry 2-12 /NKE > SEE R 7.1 & 0.6 h > FREELAGREG I Z A5 6.0 £ 2.9 h fE
FESEE o FEAGABE T - ACEE AR E R T RO Ry 5.6 £ 2.6 K> JRELE (1999) HEFUIR RIS
TBEERA WSS E B E VR ERE R B R 6.8 X (68/10) ML - AKE+ » #8E
AR E R R B SRR 6.0 = 2.9 h > AR E (1999) A4S TR E R E M 9.9 /)
I Ry%E © Nebel er al. (1992) FEFHFHARESE . HeatWatch®™ 3l AT g - BURA- SRR E IS
T B IEIAM- Ry 12.1 /NR; > WA TR AR EORy 141 K (Z 2s H49R) < Xuetal (1998) jAif
PGB FEBRIARCTE 2 ZRE > EF] HeatWatch® Sl EAS AR C BE1T R fS BN ICEA V18
EMEE TR KRB 11.2 R > VB RIBEWRER RN 2.5 B PR ERERS B 15
Rk 8.6 7]\E o

EEEIERIET R BRI E RS - BEEEZE SN - BB - RIS
B[R 35 4 S I R 32 2 (Walker et al., 1996) -« Yaniz et al. (2006) ZHFFE8R » W
A FIE ARG B R - BERAZR ~ Wb L B i RIS - 568 [ FR P 288 175 S B B I 841 » Rodltian
et al. (1996) ZiRERHEUR » 1T REGEIAR > 2849 BA I OSSR 2 b g
BRI HESE BRI A AR S F BRI B #E (P <0.05) i H&E&#EE X
HRIEIT R RN AR S R - 1EE1E A MRS /K e w42 0 Ve H5EE B 2 W AL
A KRB T HITSIR E W R T MR - 4300y 5.1 £ 0.7 h 2 5.8 &= 1.0 h; - EEIERNES
KR A4 o RIFRE R R Z IR A Ry 1.3 = 1.1 h « 5341 » A ERR PN EE KRR 4
& JER TR E PR TR B B R R B RS E p TR RBE M A (P < 0.05) - Lopez-Gatius
et al. (2005) Z#EIEH » WAFFEREHY > EHEEE24E  SELERE 28 - [EE
HEZR ~ WAL AR » DURAERE IR . 4 - HIRBERA BRI LREEE - Dk
WAFEE » R4 2 IR B) R REE 2 - Lopez ef al. (2004) DIELERIGEHT 10 RiZFIIFL
B BB e EE (= 39.5 kg/day) R KEEZREE (< 39.5 kg/day) - W EFT HeatWatch®™
IR A BB BT R Bk DIEHE RS AL BB B 51T R L BB - KBRS R AR
B EWE R FHEM (6.2 £ 0.5hvs. 109 £ 0.7 h; P < 0.0001) -~ BEHETR XY (6.3
+ 0.4 vs. 8.8 = 0.6; P=0.0001) KEFEHHE IR (21.7 £ 1.3 svs. 282 £ 1.95; P=
0.007) > HAEhA EES ST SEE AR (r= —0.51; P<0.0001) - Peralta er al. (2005)
JEF HeatWatch® #fii » IS ALF BB EPE R KB MK (9.2 = 6.6) HBMRE
faR (6.2 £3.5) ~ MR (5.6 £ 2.8) HAHFHFEZRE (P<0.05) 5 HWMARE<60 (9.5 =
B >140 (7.4 £ 5.3) o Walker et al. (1996) ZWIFeASHREDR - B G RHERFZ IR EE (P <
0.05) - FREME R BIERMEAEYES (74 £ 1.4 h) BR&ES (13.6 = 02 h) ki BREGR
JEIRE 2 PGF2 o HifT#&55— KA EH A T 2 IR - B < 13°C 8¢ = 13°C - FltAR BT 4>
Ak 86.6 = 6.1 h 2599 £ 55h (LSM = SE) - Gwazdauskas ef al. (1983 ) Z¥RE&FEH » B
FARIEERE (15 0.5 /NFEFRIIRE) WL 1y 25°C DINEIEAER - #E 30°C R e 2
BRI G - A2 (5-10H) - SEIEREEE MR 25°C (4058 1 fiR) -

AR A EREEE - R ERE T ERENER IR - HRTEINEESERL
PR o BEREREAE LH ARIIER T o Jefe R Y (pregnenolone ) - IS by i 14 —
B o HEPE AR R > R BT R SR I o SEREIEERIRATIAE S > S2E] FSH AYSIEEH K&
FHEMHEL NS EEEZE (Hansel and Convey, 1983) o ZREFEIE AT AR Z MM SR 2 - RIIH
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W EEREE - ~ R BT R 0 R M BIET R o BERIRIK Z B S
Rl ERRERE  WHMATEREER  MBEREFEh B RAMFE - Helmey and
Britt (1985) 58 » TR E A — A IS HA - B — BB TE Al 0TS A A BN - HORRASE
WSk RSN B EAEHEE (153 vs. 5.0) 5 B —HEBELF BN EEE B IEL4A17
TERARER - Al A sl RBCV-E9 Ry 6.1 K~ IRER R KBTIy 2.3 X - “H EHHER
b = Stevenson et al. (1998) FAEEIATKIHER HeatWatch® Zfif (I B 20 2F & B 11T R » 5 SR B
IR T HFE SR R B Ry 14.5 £ 3.2 X G RISE M FFFHEIR MRy 3.6 = 0.3 s TREMRHIR
CESTERARTE 10.1 = 1.1 h o SEEEEN R L HESRER A SR BED BB SR ES - H
FEWRRER R REIEE (Rodtian ef al., 1996) - BFIEHE F AR E B e REPEE FIRH-%
rh#s (A S TEERY S g0 (Diskin and Sreenan, 2000 ) - Roelofs ef al. (2005a) FEFZL#%H
TR ALAZ BT Ry » BRSNS R A E R R R R IHIRE - RIS 4B mEEE
fEm s HAEF RS E B SRR A R - SSAWS R - MEEN SR ETRIAE R
% JER] HeatWatch® SEARSHIFCAS A= & BN At SR AR AGS 7 17 BT 24 BRLRS EE A8 M2 R 3 5 17 R A
(Nebel et al., 1992) 5 {H/Z{ERERE R BURM 20480 Z R i 2 (Nebel et al., 1997) -
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Figure 1. The interval from estrus to ovulation in cows and heifers during hot season.

AGREEA B IAR - RS AR > ES (n=31) ZSFIHEINRE Ry 88— RIS E
HRML 24.6 £ 3.2 h; 2o (n=10) RyBR— R E SRR 19.5 £ 2.8 h (06 1 i) 5 @i
FHZE 5.1 /NK; > BE#EER (P <0.01) -« RNESEEERTE - 9f AR RIHEINAIR R 5
BT IR RIS 3 15 K8 (DeSilva et al., 1981; Larsson, 1987) sfs 5 5 Ml TH (Hall
et al., 1959; Rajamahendran ef al., 1989) ; e $HA PRI RIURERL > 27 & & fFE
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R iEE h E G220 TIPS ( Trimberger, 1948; Hall ef al., 1959; Nkuuhe and Manns, 1985;
Mattoni ef al., 1988 ) BiFEHHEEZ IFELHIIN EIEHINE 2 & (Larsson, 1987; Rajamahendran et
al, 1989) - W ZHIBEE TN (Trimberger, 1948; Hall et al., 1959) =& % BRIAE (Larsson,
1987; Mattoni et al., 1988; Rajamahendran et al., 1989) -

ARG BT HA R R v e B O B R G T 2 e X HEONIRE R - ARSI B R4z
SEYGHEIRREE By 24.6 £ 3.2 h o figEE (2001) 752 16-18 /NEfF B - Walker et al. (1996) 5K
B EITHRONRE [ 27.6 = 5.4 ho» AGHEBARFE A 2 O E I Ry i R E B R R 6-18 /N (SF
EN2/NE) - Roelofs et al. (2005b) WIRFFCEER » IbFLARYHEIN R A TABAIA AR E FE et 26.4 £
5.2 h o BIMTREREIRAL T1221.4 £ 5.4 h - Roelofs er al. (2005b) #5H| - DIFLA-FIARTRERE L
IRFFE PR PRI ONIR ] (AR A HEONATRY 26.4 + 5.2 h) - Ry RIFTRIIT X HEA BB L&
JER 3 ARTIBE 7 A E#E1E (standing heat) J8H R AR EESE > LHE LG -HEPFERREEIR
R E R A L B IS AR - BER o BRAARE R AR 2 S s TR BN R Aty 7 =X (3%
AERHEINRTRY 28.7 &+ 5.3 h) o KiEEARRE 2 SHDL R ERIER > BIE4 ERBE LM%
IR ELEE #1009 5 (H 2R R4 ik - BRGS0 AL T &R - K
R T DAL TE e sk R A S HE O IR B P - W AL A= BrIAGH AR 2 e SR IR R 2 P DI ]
Fo— BB TR T 20 » Xu er al. (1998) R HeatWatch® Z i {EHIFS AR 15 » #RBURESE
—RFEFENLINE I RIHIFE A e B R A R 2 /g% (P =0.09) - WD —RFEFRE 12-
18 /NKE A T 15248 Z AS EE R 11273 ey » Grove et al. (1996) JRIEF] HeatWatch® 3% ffi{EllASAELF
ZEG o FERERIE S —REFRSL 7-10 /NFA TIRENRE S ERREE -

HEA TEERALT-TF (am-p.m.) FCREEHE L (Trimberger, 1948) - BLiAHEETE -
PSRRI - AR TAETA LR  MER T rFERERRFRE - AREE LT A
TG - MERA S BRI R > BAETERIGKR T 2% - HERIARIGRMGEES - HRATER
HYRFBE 2 R - G SEHUG It R Sl B8 IS IR R (B EPEE — R ) BT A TR
¥ 5 ME BT (ame-pom.) BofEAE B iR FTRERR BT H Y A LR IFHE (Nebel et al,
1994) - Rodtian et al. (1996) FILMAFFEEEE - A A ERB B RHEMTTEAREE Y (RFEN
AEEAE R BRI A B SRR R 23R 51 £ 0.7 h K& 5.8 & 1.0 h) » B RIS E
TEAEER > TEANIL A SRR i o M5 A S 1S (I B 8 e RO B DU T A TR
PIENEERE - EA-EPRONIR R A DAERE TR - SRS 1T A IS B IR ] 2 A [RIFET R 3B R
AR B2 T —ERsEE (Roelofs et al., 2005b) -

+=A
oo

EATR IR JE F HeatWatch® 3% fiREE SUEIHIZ 8.2 251 - A A R4 R 4 2 BT R B
AR AR — RIS E W TR EHEIN Z R IR » FEAS AP A A AR IR AT 5-6 /N -

Abad]

AERBEARET o AR R A A B Pl (B R s B S L FR R B R B S pk - RECLRER -
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FIGHE © 1999 o USRI A MRS AHB RT3 - BINZ 5 A E S ORI T e AT 3T -

FEBLEE © 2001 o faf R -HEINRFT Z [FIMEBREE ~ ZEEAG R SE » B a8 ARSI e a1
L -
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Abstract

Holstein cattle in Taiwan suffer from high environmental temperature and humidity during hot season,
especially from May to October. The impacts including feeble estrus, anaphrodisia, delayed ovulation, lower
appetite and decrease of dry matter intake result in low heat detection and conception rates. This study applied
a novel pressure-sensitive system for the detection of estrus, HeatWatch®, to detect 36 Holstein cows and 10
heifers in the hot season. During the 30-day experiment, heat behavior of 31 cows and 10 heifers were recorded.
Results showed that for cows in standing heat, the numbers of mounts was 5.6 + 2.6 times, duration of
each mount was 2.2 & 0.4 s, and total time period of standing heat was 6.0 = 2.9 h. For heifer in standing
heat, three behaviors were 10.4 = 7.6 times, 2.9 + 0.7 s, 10.7 &= 5.2 h, respectively. There was significant
difference (P < 0.01) in heat behavior between cows and heifers during hot season. Status of follicles in the
ovary was monitored with a real time ultrasound scanner. The ovulation times in cow (n = 31) and heifer (n=
10) groups were 24.6 &= 3.2 h and 19.5 = 2.8 h after standing heat period, respectively, showing significant
difference between two groups (P < 0.01). In summary, HeatWatch® system was an effective device to detect
heat of cattle. The heat behaviors including stable mounting, duration of mounting and standing heat period
were significantly different between cows and heifers. Referring to ovulation time, there was a lag of 5-6 h in

cows comparing with heifers.

Key words : Dairy cow, Hot season, Heat detection.
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