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Effects on Reproduction Efficiency of Estrous Status in Thoroughbred
Mares During the Breeding Season
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*College of Veterinary Medicine, Seoul National University

Abstract : The purpose of this study was to ascertain the breeding efficiency in Thoroughbred mare. A total of 106
mares were investigated for the status of follicle (462 cases), ovulation (179 cases) and pregnancy (346 cases). Of total
examination, 46.8% was follicle measure to determine breeding time, and mating rate per cases examined was 39.9%.
There was no correlation between reproductive results and size of follicles or endometrial edema or degrees of teasing
alone. 143 cases were ovulated among 179 cases which were performed ovulation examination, and ovulation rate and
fertilization rate per mating times were 79.9% and 39.0%, respectively. The use of hCG(human chorionic gonadotropin),
to facilitate ovulation, presented to increase occurrence of double ovulations and twin fertilizations In conclusion, though
more examination to estimate the optimal breeding time and higher mating rate was performed, fertilization rate per
mating times was lower and then reproductive efficiency also became decreased. Therefore, it seemed that accurate
examination of reproductive tracks, appropriate teasing programme and hCG administration before ovulation were of

help to improve ovulation rate and fertilization rate.

Key words : Estrous, teasing, breeding efficiency, Thoroughbred mare.
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Table 1. The status of reproduction action in 106 Thoroughbred mares during the breeding season

Mares examined Estrous cycles Mares mated*

Rectal palpation Mares Pregnant**  Pregnancy rate(%)

Number(Mean) 106 219(2.07)

254(2.40%%%) 987(9.31%%**) 83.0(88/106)

*No. of mating including 35 cases rebred during same estrous due to non-ovulation

**No. of mares which diagnosed pregnancy finally in the end of July

**¥Mean number of mating per mare examined
****Mean number of rectal palpation per mare examined
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Table 2. Incidence of classification of rectal palpation by ultrasonography

Category of examination Follicle Ovulation Pregnancy Total
No. of cases examined (%%*) 462(46.8) 179(18.1) 346(35.1) 987(100.0)
No. of cases mating (%*) 184(72.4) 35(13.8) 35(13.8) 254(100.0)
%, Mating rates 39.8(184/462) 19.6(35/179) 10.1(35/346) 25.7(254/987)
*Percentage
- ~_ Reproduction results 100.0
100.0 p —* Ferilization rate < 800
— 88.8 ' i E 60.0
* . L
» 70.0 & 400 e Fertilization rate
% 60.0 20.0 i
E g ost
30.0 Teasing Teasing Teasing Teasing Teasing Non-  Mean
20.0 scoreQ  scorel  score?  score3  scored  check

3.0 3.5 4.0 4.5 5.0 5.5 6.0
Size of follicle{cm in diameter)

Fig 1. Correation between sizes of Graffian follicle and repro-
ductive effects in 143 cases that confirmed ovulation.
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Fig 2. Correation between degrees of uterine edema and
reproductive effects in 143 cases that confirmed ovulation.

Degree of teasing

Fig 3. Correation between degrees of teasing and reproductive
effects in 143 cases that confirmed ovulation.
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Table 3. Correlation of fertilization rate between ultrasonography and teasing in ovulation examination of 254 cases mated

Ultrasonography .
- - Teasing Total
Ovulation Non-ovulation Subtotal
No. of ova fertilized 66 66 33 99
No. of cases examined (%) 143(56.3) 36(14.2) 179(70.5) 75(29.5) 254(100.0)
Fertilization rate per mating 46.2 36.9 44.0 39.0
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Table 4. Reproductive pattern by site of ovulated ovary in 143 cases that confirmed ovulation

Left ovary Right ovary Subtotal Bi-ovaries Total

No. of ova fertilized 32 25 57 9 66

No. of cases ovulated (%) 69(48.3) 57(39.9) 126(88.1) 17(11.9) 143(100.0)

Fertilization rate 46.4 439 45.2 529 46.2

Table 5. Correlation between ovulation and pregnancy pattern according to human chorionic gonadotropin(hCG) administration in

179 cases that performed ovulation examination

No. of cases examined

Pregnancy pattern
gl Yy P non-fertilization

Ovulation pattern

ovulation singleton twins subtotal

hCG injection

single 110 42 8 50 60
double 15 4 4 8 7
subtotal 125 46 12 58 67
non-ovulation 29 0 0 0 29
total 154 46 12 58 96
Non-injection

single 16 6 1 7 9
double 2 1 0 1 1
subtotal 18 7 1 8 10
non-ovulation 7 0 0 0 7
total 25 7 1 8 +7
Total number of cases

single 126 48 9 57 69
double 17 5 4 9 8
subtotal 143 53 13 66 77
non-ovulation 36 0 0 0 36
Total 179 53 13 66 113

Table 6. Comparision of ovulation intervals in 41 cases that ovulated continuously after injected hCG within breeding season

March-Apiril Apiril Apiril-May May May-June June June-July Total
Heads 1 4 8 5 13 3 7 41
Interval (days) 25.0 20.8 204 20.6 22.0 20.3 19.0 20.8£3.0
Ranges (days) 25 17-25 16-24 17-22 19-28 18-23 15-21 15-28




HeEel grge] W)7] et WA RS Xl 9% 119

2y

skl dh=EA oF 50008 MRE JiEskEddth o F
M dAAH R Aeetea de olgEHE HaEdE T
ol E AAH stz A7 Wz} wWrt opz} 1,600
Al AMelwulE B3 1,700dtholl= B8] 2A =<
TEEol AlEE ol ese7A WlE S A A
o v GFE 2] AT AHA| AL Sl
L e e T e T R i L o P e F R K
o 2 ARE B WHEE T B A0 =8S 7]
20l Folle Byt A 5087 vlejEed b A
A LS Hetk 60-70%2X & Foll HsiMe A
How we W 888 vERl Aol

ol 1A FEAIMTE 118" T 2079 A
T ol 1054 1067 Agezte] ez ww)

il

a2 clo

iy

El
=
ol
I

[e]

] E 80l 39.0%(997/2547)EM Morris?t Allenl3
o] =+ Frpl Aol zAlEH 1998 BB ¢Fde
HAZAL ARl BEF7E B B 1.125](2,14871/
1.91170), e an] 482 53.3%(1,14571/2,14871) K.
t} wHlaes g4 B whH £HELS U et w
HA71E Sdshe 72 AAF B9 shiRl GEAAL A%
Hg w34 A 2513 (4627/1847)EN AAVEG B
FHRRS) 2,408 R} tih A4 veht GEAA GE4
S B2 AwkER WA §840] g Holxe Foez
ettt 242k #9174 A 4, 5 85 okl YAk
A5 AAAE tekel 2712 Jepdth ol AL 22
die dAvt oF 3em AEE AR A7 F, &l
oF 282 AR|HA 2 I Ho] FuiEy], Y¥ o] F7|7}
3cm o)At WSy o] WlE A< W¥E(Graafian follicle)
2 Rax wArlle ik vzl Azl g At 8
Zo] Yepdtl. o] d& dxe A7) 2 Ax 2L AH
AAe} 2EEid7)e) 93 REs] 98 ¢ JoEE W
2 o AYe AAshk=t et dutsha wijg A o
o] #e grolx| Y Regen, gEito] WARX]7] wfiZo]
o} Wt ol 3em ol dEZ EAHH I AR
off whe} 24A)7k|A T2AZE Afolol] BliEo] o] SEHEZ diF-
Fo] wa FFoMe wid A 24-48N 710 wWHiES A
oA Apde] tig wHldleEs E0l 48 TFeES
Y £ gA "Hot B AFzAl)AE bE A7t
30cm o<l shel el welE AAG & uig HAE
B8] W4¥E wFo] FolmE 14374 i e v =
Wighe 2 FAES vwd 239 2 Ao e wig ¢
F30] FHe ¢S FRIT & gided, SYNEHE AT
Uehe] B 2 B5 - Hrisle] Hm. B A3k 94
wEhe, PAE A #Hol . Sellnow™ = A3
Ql FEARE FAdslr] 218k Vogelsange] dEel w4
Bl & A8 L(teasing horse)A F2e)] sk &Y A=E
SAAIR BF35, A - (teasing score) AAZ ZAdEle] ¥
2A- o] WHYEHE Felshs Aol dasitiy 3

Aot & ATolA e A=} wivke B 8T
A

WYSE WE] Aest dEue FA 9 @

a
Ny

S,
4

P

bt
a0
fr
"
p
=
b
&
=
i o
ol
ax
N
i
ue)
=2
o
i,
N

T

h
> oX 8 5
p
L odl
i)
o,
1o
) m_\r{
2,
k3
o
)
2
e
5!
1
)
b
fir
3

ghze] vy ghAlo) 71x] Al A Whgelzl
Al 9ol el WSS 100% B < §
=) fo 2 ks
TAEE FAY] sk ARA e Terst
AAE WalEojok s,

ko] Wik AAE Fal S0y 2L HIHI|EH o
2% 5 1Y Fr Adeu® it 25470 ik B A
TFolMe 2o AT GARZA ke gR1gh B
&2 717} 70.5%, 29.5%°10 2 IS FHES Al
Toll 98 H$7t 44.0%2N 36.9% Al ¢F =
Rk 1ok =4 Yept oAl s A4 e
A BE84L HolRls HAAE sk

A wnl & e A 14.2%367/2547)FA 18
AL 3em o)4Y AL GETF B dadM ) ol &
Al BEgEte] daEdge] Eolxl Agoln, dAEEy we
wjdo] Zbz) 127, 67 AYSIT WA € gy
o= ujg Fof dojur, FE 8] Y= dF d
ZE0] A&HOAM 7)5HF-AL ZA T F oy} v gk
o] glo} AF:gle] FEF & ok wiEEHL Auiroez
12 W27 2710 A PTEE FEE QA e A
AR AFEN drFeE veld F JIQERE hCGF
A e s Efo] "o

Jones*s PSS WHAAE Foll WY diolr wWzo}
7paA wjEe ST 8o} McDonald®s RE i)
55~65%7}F & oA dojufEE Qhig zpulet &l
ek wHlE vigo] ElE 14379 i3k viEe x| B =
AES AR B ApdMe hddeM @ ejzkE vlg
o] 483%2MH ¢ Wi ©E L e A B g vl
39.9%, 11.9% Bt} thd ot $HES 4 da A
WAl 52.9%(971/177)EX AA| et 46.2%(6671/14371)
2 gkl W wiehA] B 45.2%((577/12671) B} =)
S WYV AL wigho] E91HE 41790 e dA 9
AE R 2 s 5Y Wi A uigdo] 43.9%177/
417 0 24 S A el wi 31.7%(1371/417)), 3%
W ThllRhE o WA FA] Ui uiE) B ok &
A Ve vk Jones*e} Ak} tha zolzb USdt).

A ETeAES A HARE ARE A A
FE FEstd A wuAAE AT ) & owieh
fre, AREe) sl 7h4 2 ) vig HAEE s
o] 2o hCG(human chorionic gonadotropin)® *JH]
13 AR A XBI Ak Bott 523 England®s HiEHA
R 2T e FEE dd g Hy =203 del
o] P Aoy, HE FHHA= AYATH hCG HHE

T oy
Y
°

ke
o L E=) +
S Ho
o 2
o= . Lo
> d
N o)
- o,
R
)59
=
L)
N
g
o
ot
O
<)
-
o

=

=

r2 do o

|

{4\! o

o



120 orodz] .

[e e athiy

FAY 3 212 ) O Ao AT EE(LH)
I} w3 9H-S doA FAS oAt $HE Jdovt
A7 35cm BU} & UEE zh7 e w7 dEolA
hCGE Al FAHA ti7ll 48417 ofuliof] wizhg Yo7
3, Galef) digk 2L glusitels wj@g 318l vt

S A2A7E 2 doiE sk g
Roberts'” GA] Y HAAE FF Hol& 7o) ka3
¢l FARE hCGll tigt & A4 7Hsd witel 7] wigh
- FRAMAE EFFoxE ¥out HAAH )7}
AZE o] hCGE 2,500~4,000IUF 28 T F3} FAle)
W 975 24~4807F Yol viEe FEE & o E1A
g
(o]

t}. 283 Rossdale™S 2= A vig-g F2517] 9
g hCG AHE-2 Auer 2 g8 e 988 SVE &
Aok sl e F elEAAE 2SEYv|E A%
179740 tigh wijgt e 2 YA e hCG FAF 570
w2} vlZ3 B AFolre AAASUY] FHEee P
79.9%(14373/1797)2. 2 VERE O™, hCG AR P ]
T Z47h 812%, T22%2M hCG AR|EolA thih =&
HEHE-S Kol Bl WHAS hCG FARE e 4471734
o} N At iR EA WA 58 ] =gl
g4 Aoz dAddy wistAsuy] ojFuidES Ha
11.9%01771437H) 2N A A3 vl X3 242 12.0%,
1L1%E2H: MR thd Ehe), olFald Z-& Mujst
HAEL sHEd wel 747 tEA 5% Ee 15~30%°,
16%'', 30%", A3l 40%" 5 TS BasT 9o,
Roberts' ™= o]FH]gto] 9Hbd7] 4-449%FBA 16%) LA}
T BIAFHO, 5 AzklA 48A7F Afojddl FAIHoR v
Agle vl dubdoz wn) 2 § AA s wi@EA) o) F
HAZE AL A S AAdTE F1E ege 38
TE Y Aoz FAR. oo A dale e
olggol} thF e wigre} 3% AE AEAAIZE S
=92, FH 2% BE 10%%2 Ry glon, £
H Alojzol A Ae] SHES Dleks} ol ulEt vaE
gl B Apoae olSulTA 44.4%2H Tl 15.8%
B oF 3 w94t} AxHow wu) SA) ejEi=A hCG
A2 e REAE FAEA 2 9 Bl Hjghs, o
ZFHig 9AE 2 e gl duFez B2 Aew g
ARG L7 WA AE7HE0] Seishe A FAdol o
EE H8 e gE 94§ v 23E d3gRThe b
T3 Ao FAEY FFo] A&FH o vH= AeE A

I3 2 G 712 YA B al = SA) v

Zlolwl 41400 ik w7 7+88 He 20.8£3.0U= YEr
U g glFE 7 oF 219 AxYS 7HEFEe s 8ol 8
F UL}, el vy Fr)@ FEIS fsiA Fh)3h vt
23 o] Axty Fosi, ZAE] ojn|2xe] 2y
717+e 3 B AL R BE 27) o] JAEE A
7N F718 AeES ow|3it. Rl AAFQ oo v

ZZAA - EH T

=

571 @479 e Z2AZEHE T2 ng/mle) szt
ME AX|Bl= F ejwgke] 717ko R AgejErt. o]h Ao
N2E F 2 F)E 19209@EH T 219)EA Eug) o}

7 zht HEo 259, 25-26Y Rub tha How, ghRt)
£ 4t} England® 3 g 718 Dl AEAQ 2
7] w7t 7HHo = Aelsgion, g 7] oA o
A7) 7R 4% A 1ok ZEsh, OiEF 21£290)A]
ool thdsta Bl 7Y 3 217 vepdtka sils
vl B ApAte] W] B4 A3l 20.8+3.0d% AL
okt 3 Euk & Ay (foal heatye 4~154 oJulof
Uehted 2, 25 & 2 g amisld wigh A A
slo] wigke] IFE 1750 uigh £ A7 AelA E1F £
wWErlA o] Hi A7 1.0+ 139 9Y~159)= eyttt
AZHog B A7 e o it Bgode] MAas
of v ¥oug T ] Eek Fo At giuls
Hr} A3 v B4 g &% 715 BE U7 oS
A2)7) Adbol] tigk AL B ARl o3k At WA
Aol Wt melAlZ1E AR sk Aol 4 74
Fo|X B WSIFE F9N FFHEE AFET
doe] WA 848 Eole Wstolgt . AU

= o o

a2 B

dHBAE T 10670 diall g4t W) '8/l
U X2 B BAFBAG A3 ey 2 A9E dch

1. 9AAE F GEGAL 4627, viIFAAL 1794 2 JAl
A 3467 XIS F 9877 Ui o=m A A
AANE TR B AABIRE 93130, 717k A
Al FREL 2193]9] WHVIE AT 2543 WS AA
sl dRFG s 2 g He a3l 7zt
20731, 24082 JEPRGTE

2. AA HAZAAL F 46.8%7F wHlE 7] BES % d ¥
AXNEN 39.9%2) FHjE&E BRI

3.9 A A 7HEeR Yehle WX A
T3] el A8 Avtb zhzh WA - 253
FAAA7E AT
4, WHIF ZZFITE7) 6
Z 14357} wijg=of wide
< 39.0%th.

5.0 58 225P) 18 hCG AFES wiEhe B
B2 olF uld 2 Agu) dalo] d5HQ JES Fh

AEA oz wuA7) 2RSS B2 ArElE, w2
Hlgo) sl e FHES vehllo] AFTa Ko R
g Z7MA A AAle] AEAe] GoRn FFHeR
E HYEEAE Ye Ao g et

wEtd weid 7] Bgg 2 FEer A7) W zAret
A AAF Al ZEek 7153 el 9w FABElge »
Hlg A 2 weldE ZAd wigemA FAE AHFH 5
o] Aoz wMjAEA wBed FHE ATS 53 w4y

ro off

o) wiFHALE AA%E 1795
2 799%Ro, WY THE

TR



10.

oo
Kl
Fo
ror

. Asbury AC. The essential elements of equine reproduction.

The horse 1999; Feb: 81-86.

. Bott RM, Shambley MO, Bailey MT. Induction of ovulation

in the mare with the synthetic GnRH analogue leuprolide.
Equine practice 1996; 18: 30-33.

. Bowen M. Management of the breeding stallion. In: Current

therapy in theriogenology 2. Philadelphia: WB Saunders
Company. 1986: 635-645.

. Bristol F. Estrous synchronization in mare. In: Current therapy

in theriogenology 2. Philadelphia: WB Saunders Company.
1986: 661-664.

. Daels PE, Hughes JP. The normal estrus cycle. In: Equine

Reproduction. Philadelphia: Lea & Febiger. 1993: 121-132.

. England GCW. Allen’s fertility and obsterics in the horse, 2nd

ed. Osney Mead, Oxford: Blackwell Science. 1996: 1-52.

. Honey PG. Management factors affecting equine fertility. In:

Current therapy in theriogenology 2. Philadelphia: WB
Saunders Company. 1986: 737-740.

. Jones WE. Genetic and horse breeding. Philadelphia: Lea &

Febiger. 1982: 409-433.

. McDonald LE. Reproductive patterns of horses. In: Veterinary

endocrinology and reproduction. Philadelphia: Lea & Febiger.
1989: 416-427.

Mckinnon AQO, Voss JL, Squires EL, Camevale EM. Diagnostic
Ultrasonography. In: Equine Reproduction. Philadelphia: Lea

H7F e Eee] v

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

gk 121

]

fr

& Febiger. 1993: 266-302.

. Mills ML, Kraus-Hansen AE, Brown DW. Ovarian Hematoma

as a cause of small colon obstruction in a six-month-old foal.
Equine practice 1996; 5: 25-27.

Morel MD. Equine reproductive physiology, breeding and
stud management. Wallingford, Oxon: CABI Publishing.
1999: 208-227.

Morris LHA, Allen WR. Reproductive efficiency of intensively
managed Thoroughbred mares in Newmarket. Equine vet J
2002; 34: 51-60.

Pineda MH. Female reproductive system. In: Veterinary
endocrinology and reproduction. Philadelphia: Lea & Febiger.
1989: 303-354.

Reimer JM, Riddle WT. The reproductive system. In: Atlas of
equine ultrasonography. St. Louis: Mosby. 1998: 243-297.
Riegel RJ, Hakola SE. Hlustrated atlas of clinical equine
anatomy and common disorders of the horse. Marysville,
Ohio: Equista publications, Ltd. 1999: 54-56.

Roberts SJ. Gestation and pregnancy diagnosis in the mare.
In: Morrow DA, Current therapy in theriogenology 2.
Philadelphia: WB Saunders Company. 1986: 670-674.

Rose RJ, Hodgson DR. Manual of equine practice.
Philadelphia: W. B. Saunders Company. 1993: 250-274.
Rossdale PD. Horse breeding, 4th ed. Newton Abbot, London:
David & Charlse. 1986: 258-260.

Sellnow L. Teasing. The horse 1999: 49-56.

Woods GL, Hallowell AL. Management of twin embryos and
twin fetuses in the mare. In: Equine reproduction. Philadelphia:
Lea & Febiger. 1993: 532-535.



