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M AR AL BE 5-10 ApiEET > IEEBREEE - RENRE  SEHEN
AR ~ AT ~ HRONAEESE M R - A2 R R R - AR AP RIN S
BRI AR 0 8 BRI N AR S PR SR T o SR B AL A R I (R SR
R EECEDEE AT AL BIHRCRETE (3 - 1987) - FEBREORE > DIBRNEER
R ~ OB NI ~ N TR o M ISR AR (Hansen ef al., 2001) - Putney
et al. (1988) Jz Monty and Racowsky (1987) #gi5fii » AL AFAEREGEERET T - SBAZ
MAERZNG R 7 RAFIISET » SRAERSEFENEEAER - BRIBECE —MEZER T2 —
Pl ERIERESE (%) IRFHIIE > BER —AESaZ IR #151% 7 RAVEEA - das it o]
BHBAEE - RREESREARN TR — - FF (1993) RERAAHER L5
IR e 5 S T 0% BRIV Y I 1A 25 I e B A AT MR B 1R L 1A Bl SO e IR 2 B 2R 3096

(6/20) - LERIREy 32.59% (13/40) - Putney er al. (1989) LLEENECH FUbAL A AT REMES B
BN TR 1R BB T IR B AR 29.296 - N TIRUAEZIHAR 13.5% ; Drost et
al. (1999) LEEEEGH AL AFFI QRIS B8 TR 228 BBk R B & < #
2R 35,406 > AT L IRAR 24196 - AEBg BAEH SRR MIRAAIIE - W BRI &
AZZRA > DU BAEGH B 2R 1% 0-7 R AR E - MIRTHar B 2L B S 2 2R -

MEERTIIE

L. iRz R R

FIHEZEAR (2002 4 11 H 2 2003 4 4 H k% 2003 4 11 HZ 2004 42 4 H) - #1750 BEX
IR (PIAEBAR AL ) EHRIEON - R E G T 4- LR A B 15 E 10 2 e A R BN S AF
o A NIATES ATYIIRSE (Estrumate, Bayer Inc., USA) 2 mL (500 ¢ g) /T8 ERIML
MIEREE o [E]F » % Pryce et al. (2001) Z iR AMEFTHEE B EE4> (body condition score, BCS) » L1 1
SR ~ 3 S UERREE ~ 5 R - E RIS BIEIHIRIUE B2 BTG 5 -

. AR RO R IR MR SR £

MR EEEIREE 11 i SEHER T 4 RIS (follicular stimulating hormone,
FSH) (Il SdgEpk=Caint - HA) ZHIAES @ 8 3 RERTEHTX » 5 4 REFH—K - BX
kG 12 /NEE 5 BHBEREG R HE - HAEESH R 7.5 6.25 5 5.0 Bd2.5 units ; AERE=RE
BIESRE - [ERFLPIESS 2 mL (500 pg) ZHIFIEGE - TESTRIPIRE 2 K% > BISE8E 0 4
ERFIGEREE 12 /NEF - AT A LA 2~3 K o I —REEEE 7 H - DRErpirss 2 (ZA135,
IMV INT’L CORP., USA) HETTIEIMEHREREE - TRTLIE G MR /1= > & sk ma2 I Ly
BRI 0 W IV E R IR S — P E A TR - BT E AL 400 mL RS = RIREE

(E—RBEE R 150 mL > 55 =2 %100 mL) o A6 BEERMES (SMZ800, Nikon, Japan) F

EE SRR o AR > ke s B A — R R R IS TR AT -

Putney et al. (1988) {RIEMMIIEREEKIRMEE 2EMHK © (1) EH > FETHOIE -

(ii ) Rk - HEeFF RSN « (il ) Zmk - 5 IH B 5 B 2R i e sl 2 3 i 3R A

M e Civ) Z#k o BB ARG - (v) Bk > MEERBGRLAYMINE - (vi) RZHIN -
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ARG B IR IR MU T REER S R o R 1B BRI — B - RSB RS Y Rl B sd i
HEOME R R E RIFE RN I - s m S s ME R B B A 0 AT LU E (Putney ef al,
1988) ° Putney et al. (1988) {KIERAVEEHERER Ry ¢ (1) /MR 8 Ml - (i) 9-16 Al -
(ii ) PSR (morula) - (iv) BHEEASFMEM - (v ) FIHEKE - (vi) HHE - —/E
B v - vi BEERERII - ATLUETTHQIRRT - (ER AT ER - FHISMEATR ISR 1-2 X
HRBHPRIEFE A ETBER -

I phoei o S
MImPBS (modified phosphate-buffered saline) AR BRI » 2000 mL Fheighic sl 2 255 ¢
(i ) HY{Dulbecoo’s phosphate-buffered saline (DPBS, Invitrogen Corporation, USA) 19.2 g IR
1800 mL Y EBET- 28857k » (ii ) Hlcalcium chloride (Sigma-Aldrich Inc., USA) 0.2 g &R
20 mL R EBEFAREE R o (i) R FORERTESIEIIFRE S o (iv) Bl Apenicillin 100000 units
(Sigma-Aldrich Inc., USA) -~ streptomycin sulfate 100000 units ( Sigma-Aldrich Inc., USA) ~ &
%L 0.010g (Sigma-Aldrich Inc., USA) I J&4EIM7E (Fetal Bovine Serum, Invitrogen Corporation,
USA) 20mL - (v ) DUREEHEFZE/KE=ZE 2000 mL ~ 5% pH 7.0 (Ryan et al., 1993) -

IV. 2

SRR EBERERE 1.5 M 2 2EZ " (ethylene glycol, EG, Sigma-Aldrich Inc.,
USA) ~20% H&HEIMIE & 0.1 M sucrose ( Sigma-Aldrich Inc., USA) 2 DPBS A& Pt (SFEffr#y
10338245 ) » R1%BLL 0.25 mL 2B (straw ) B RS BB RN AR A E - R /mHl
A6 PA—/ N 2258 B Medium-199 (E20% IEHEINTE ) Z S IKERE - IS EEREE —E4 R 2]
BERCDAE TR B 1% - MG EET TR BRRL B -

R AETT AL R E 2 /T - THOE KRR N2 TR R 8 (West-2050, Firstek Scientific,
Taiwan) B - SHIRERERE -6°C fiH o IRz BT e audér o S mERE - AER
PERNS IR R AN -6°C ERIKIAIZ T » HERF 5 408 IREREETTHE VK (seeding) - fHUKZ HEST
RU—JeHT BN R RE A P TR Z N A T EEMI R 2 T AR ZERE 2 FETRAL » FiiE
Hod g g T RLUKRIBRAGTE B MW TR » M ukSE i 2 & IR At R B2 vkl

(-6°C) 5 g » HEgLUg 8 R 0.5°C AYEER - NS -32°C #& @ A EHEEA
WWREZ (-196°C) HfR{E (K 1999) -

V. KiEE

AEAZ (5-10H) BEFERE 7 HZR ~ LR B2 J7iE (Voelkel and Hu, 1992) 3
TR B R - TAGERE BB AT R - N2 ™ 5 ¥ BiRER 25C
Hke o AR 25 B - RRERUECAEZ - LR Y BIRAE L1k - R ER AR (ZA03S,
IMV INT’L CORP., USA) 1 - MR #GIEBENFETE AN - MBER > kL EREZH T
A MR Z IR R B EE R - WBERARIRINEIIRE - KR IRERIEN SR
T EE (cervix) ~ EARINEER I T 5 AR - BEBHFEEA > BB e
B - IMBE 50 = 5 RRUEB M i=GETHS1RA2H -

VI. ERF AT
FIF SAS (1999) FEESELEHRBEMEITIHET 00T > DISEIgE £ 2R 7%E (mean £ SD) FIR
Z 3 IR 7 5285087 (analysis of variance; ANOVA ) FhiR#) s BLARS FE 2F Je 2B E B B H R
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WS ~ IREE 2B - WDLRT T e 2 IR R R Je AR e BB 1 -

SR B R o

AGABERY 2002 4 11 2 2003 4 4 ] 5 2003 4 11 & 2004 £F 4 F > ST REFERIEIN
50 BHK - SETTIRSMBIIREREEFLA 42 BHK - JUCERAIE 275 fidl - Sl e oGETR E IR 141
flél » ALFE AR 110 fifl fz ¥R AR 31 {1 > A5HEIREEY 51.396 (141/275) 5 SRAGHE 89 i f R34 45
flél - AR ISCEEIR A 48.796 (134/275) - FFEHRMFHUEREI MR ERBOPI Ty 3.4 44 -

T 2 S ] ) 7 B A AR R IR KR B B IR S IS TR AN SR | AR - IR0 B Al e B R
S IRV R B FURA - BIRP)E SIS E AR A SEECRNS (8UH vs. 348H) - fEMRICER B
WA E T - A B A AR AL Ry 22 R

2% 1. I T AR A R [ e S B i B

Table 1. Distributions of the number of embryos recovered and morphological quality distribution from
primiparous and multiparous cows in the cool season

Embryos Retarted +
Cows Corpus luteum Excellent + Good o
recovered Unfertilized
Primiparous cows (n=8) * 98 +6.7 59+62 34+£43 25+28
Multiparous cows (n=34) 122 £6.3 6.7 £ 6.6 34+49 34+ 44
*mean + SD.
WM - AR E BRI E B BRI 2 frR - &R EEER

LEBCSH B I G SE MR IAEEs (P>0.05) » HEKAE(HEE FryR o REMWE SIS 2
RHETA RIS SR R K 5 HIRRN AR B R R BHECAR S » 410 BCS B 2.0-29 H 8
9H ~ 3.0-3.9 45 28 §H ~ 4.0-4.9 5 6 5 » KU EEIE SR T > A ARERY 59 BEE/KUETR
Rl 22 R (P>0.05) -

2 2. P A [ B A 0 R R IR (R S B B
Table 2. Distributions of the number of embryos recovered and morphological quality distribution from the
donor cows with different body condition score in the cool season

. Embryos Retarted +
Body condition score Corpus luteum Excellent + Good .
recovered Unfertilized
2.0-2.9
*11.0 £ 3.6 4.8 =43 29+ 38 2.0 =26
(n=8)
3.0-3.9
11.8 = 7.0 7.1+ 7.1 33£50 3.8 46
(n=28)
4.0-4.9
127 £ 7.1 57=+£65 35£5.1 22+ 31
(n=6)

*mean = SD.
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PSR RS BRI 141 > 35T LUSER - SRIFHY -196°C MURRRE T - P EGEIIR] - 658
BQEWIE 59 BHK - FEAIBE —EE o Hr 35 SHZERARIERN - 5 24 EKEBR2 TR
B2 REGHEZAERE 40.7% (24/59) - HpiFs (11-47) B RACIEE 28 BH > (#4211 BH

(BRA-EEZR S B - Z07B184 6 BH) - 13283 39.3% (11/28) » iy 7 8 (7/11) - #2248
KERTBRER 2 BHUREE ~ | RN EG EMEAR MR - L4 1 HPEE - B3 (5-10H) BE
3156 > 20 13 B0 (R 4 B8 5 /13820 9 BH) o B4R 41.9% (13/31) » Zpifr s 10 B

(10/13) - {RZHBEKAVE R4 1 RS - 207 2 BHUREE - SZMRBRH Je 20 2 fRZE RN ~ BE
R R R R R (P>0.05) -

MM 2R AR 35796 (5/14) - ZIRAAHRAR 42.9% (6/14) - B IEAE
FRAR 30.8% (4/13) > ZIRLFRZEER 50.0% (9/18) - SZERE ~ 207 2 2R - KShm Al g
2N (P>0.05) » B~ LRI~ BAESEITIE B R AN 3 R -

3. R FBIZ R TR B R

Table 3. Conception rate of cow and heifer after embryo transfer in the hot and cool seasons

Hot season Cool season

Cow Heifer Cow Heifer

Conception rate %
) . 30.8 (4/13) 50.0 (9/18) 35.7 (5/14) 42.9 (6/14)
(no. of conception/no. of recipient)

RHRZEIRE TR A4 - NI BN 2B 024 % - BB EIFR Z— (Rutledge,
2001) o AGAEE ¥ BRI HETT 0 R REA- R AR HE I R IR HCER - A BT (5-10H ) EEERSE -~ &
PRy A RETERE 7 HETMRBRE - B4 - R BSEHET IR & B AR A [F155 F #AE
BEBEmMA LBV EREENEREUR > MBERZWE 22543 30.8% @ BIZ8EmA
THRAGEZRT 13.6% » MBENZMZF 28223,y 50.0% » BIEREIN A LB EZRRR
44.9% - HARERE RIS » A4 AR EN T A BGERE %R 0-7 R4S B BUERIAZ
B -

FLAFAY N B 1A 4 40 B I BB 2 AR BUR R IR 59y - (R 3 HiiRrIR 2 AR
X 5ZE (Edwards and Hansen, 1997; Ealy et al., 1993; Putney ef al., 1988 ) - ZEBSHGEE WAL ER
BRIBEH > IR 2 EIR T EnE AR - BRI A RE N EERET - HEBRE -
Tt BRI AEREE - BBRE LTHATBARHEZ ESE R eERAEEHEETNE
ZK¥ (Rivera and Hansen, 2001) - 55 HIR S HEERSARBURIIRFT - RBilar AR
R Z R (Dutt, 1963 ; Alliston et al., 1961 ) - Putney et al. (1988) F]HTRETEL 4 (n=29)
JRENELHE IR SE R 7T RAV R A ER 20°C IREERIRE 9 X HEIEEIIEE 9 REGHETT
FEARHEINERE > AR BRIERET ATIRE » FEERARENE 30 NFERERERE (20C)
BEEE (BRFEIE 30°C » 16/NRf e 42°C T > 8 /MK ) 7 R - BEIEREE 7 REFEIMIFHificE
B TP RE B2 EF (I B IR Be I E - #SREER - BB R TE el E - SAE IR o AR A

Nip, & TER ) SEHRESE (23.29% vs 57.3% ) SRREEE A BRI (P<0.001) - H#EESE
2 PSR R R B R R B I By R IR - B L I S IR PR ICER AU IE (P <0.05) - FHEAL
ROAZ AP ERRYIE - (3B SEES N S REE AE A R E REAHAY IR (P <0.001) < FHIEHIE ~ R
A~ SRALIE BORSZAG PN A FE » B R A B IR H R R Y 22 2 (P<0.001) - HHEAESE
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ZCARIERRY 82 A » U 20.79%6 IEHE - AEE B AR 2o A= Ry 68 AL - FIlE 51.5% EH
WE > BUREFIERGERIY 30 /NER 7 RIVAR O IERIIINNLZ4  FESAIEH - EHEEF
IR - RGN 2 K - KRS EEE - (N - FEIRER TS B U ARa
R AERET) - B2 W R 38 15 45 58 B - S DB e M BRI R EABR < RS R - BURE
E LB IR A 7 /N 7 R - AR ARG TR - FERERIATRR - BB+
RN BT - SR RIS o TR E1E 423 (Gwazdauskas et al., 1973 ; Dunlap and
Vincent, 1971 ; Ulberg and Burfening, 1967) ; WA AERESHERE | » &AM ZEEIRT 7
KEHAZEC (Putney ef al., 1988 ; Monty and Racowsky, 1987 ) -~ §7#& Falt » SR EESHE A1
RIEAR > RRYRECE M E AT - 255 (1993) Lhg B fr i 2L A9 R ~ W& o K 5
EMSHERPREA SRS ETIRE B E a3 R R 2 18558 30% (6/20) -
S EIE Ry 32.59% (13/40) - Putney et al. (1989) J Drost et al. (1999) FABVESET » FIFHT
fice R B DRV SR T AR B B A RS i 1 2R PR 53 Ry 29.2% vs. 13.596 Bl 35.4 vs. 24.19  H
RCERIEBAESE (F) MR - BEREER 7 RBEOXIRs - UrTssaivings
EEIRBUR - B INEAE B FLARY IR A .

AR ER R AR 2 E ~ BiEsGL ™ ~ IR Z R - RREAFEIULRE - BEST
ERASEFRE BIRIER T S E R EX IR 2 1E 223 (Sreenan ef al., 1987) - Lindner ef al.
(1983) HERSMEFFEI S E R R 18 ~ R ~ hE R NEK - SETIBER - HERS R
45% ~ 449 ~ 27% J¢ 20% - HEURIRASLE 2189558 ml i R MRS B Dy B AR 1 T B4R AT - 2SR RS
A2 A Bl A . H R IR 2 B 0 B2 R LRIl & - R IR A B2 IR A 2 [ AL R 1 2k 1S
HE - WIEHER - MEEA M - R BRIR I SR BB - DU B B SRR e 4
EBEAMRI R AR B (5% > 1993)

fiEiam

T R B R R AN R R oy B - IR ERUZEE  IRCERARS R
FRA - HINM BRSNS - e SR B A B 5 - AHREE SRR A2 R - R R
ZRIA ~ B 72 0Rs 35.7% F1 30.8% - RN HERERE A5 ZIMAP IRARINE ~ B
TRy 42.996 R 50% > R HIHERARE 2252  [FIIREE ~ 2R A BI S Il A 108
REPRZAR Ty 13.6% » Zo/F R 44.99% - BURKCERIFRENE (%) IR > BER R
%’ 7 RZBESHZIRRY - DT BGR IR AT I3 B 5 AW RUE - SEmABEa AL AR -

b

AR AT AR BT R ~ A S e < L R S B AR B - BAER1S DUIEFISE R - FEIEEE
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B2ERR

FET ~ RS~ TROTER ~ BRER - FFEE - 1993 © AHIRCREEIZE (11) it ke R < FHH
JER - HEMFE 26 (4) 327-333 -

ORFBHE © 1999 o R IRHGHM: FERT < % S HAE RS 7 B - B2 SRS R e i
+EL -

SRIE o 1987 o JUENRTZR P9 FL IR AE A= AR AT KR I e P 38 BB, - BINZ 5 R B A 2
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Abstract

In summer, high temperature and humidity environment significantly decrease the conception rate of
Holstein cows in Taiwan. This study aimed to improve the summer conception rate of cows by transferring
the frozen embryos collected from the cool season. A total of 275 embryos were collected from 42 donors
by super-ovulation and non-surgical flushing process from Nov. to April in 2003 and 2004. Excellent
embryos (110, 409 ) and good embryos (31, 11.39 ) were frozen and transferred to both heifers and
cows in the next year. Meanwhile, summer conception rate from traditional heat detection and artificial
insemination (AI) of the same herd were recorded for comparison. The results indicated that average
number of transferable embryos collected per cow was 3.4, with no significant difference between the primi-
and multiparous cows. A total of 59 cows undergoing embryo transfer process had conception rates up to
40.7%. There was no seasonal effect. Conception rate in cool (Jan. to April) and summer season (May
to Oct.) were 39.39%6 (11/28) and 41.99% (13/31) , respectively. Parity effect was also not influential,
conception rate of cows and heifers were 33.3% (9/27) and 46.9% (15/32) , respectively. However,
summer conception rate was improved by embryo transfer when compared with Al program. Conception
rates for cows of both programs were 30.8%95 (4/13) and 13.6%5 (6/44) , respectively, indicating a
2269 improvement, and for heifers: 50.09% (9/18) and 44.9% (22/49) , respectively. In conclusion,
both season and parity would not affect the conception rate of embryo-transferred dairy cows. Transferring
cool-season embryos to dairy cows in hot season could be an effective strategy to improve the reproduction

performance.

Key words : Conception rate, Dairy cows, Frozen embryo transfer, Hot season.
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