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- FERTILITY AT THE FIRST POST PARTUM ESTROUS COMPARED WITH
FERTILITY AT THE FOLLOWING ESTROUS CYCLES IN FOALING MARES AND
WITH FERTILITY IN NONFOALING MARES

F. Camillo,' P. Manmorini,? S. Romagnoli,' {. Vannozzi,! M. Bagliacead

SUMMARY

A rewrospective study on the reproductive perfor-
mance of 401 artificially inseminated wotter mares during
six breeding seasons is presented. Mares, 279 post partum
(PP) and 122 maiden and barren, or nenlactating (NL),
were inseminated with fresh semen obtained from four
fertile stallions of the same breed. Pregnancy rate (PR) of
mares inseminated at the foal heat (182/253, 71.9%) was
lower, but not significantly different, than the PR (22/26,
B4.6%) of mares inseminated for the first time at the second
post partum cycle and similar to the PR at the first and
second ¢ycle of NL mares (95/112, 77.8% and 25733,
75.7%, respectively). PR of mares insemunated at the foal
heat wes higher, but nonsignificantly differsat, from PR of
the post partum mares not pregnant after artificial insemi-
nattan {AL) at foal heat and inseminated again at the
following estrous cycle, The PR after Al at the foal heat
was significantly higher than the PR when the Al was
performed at the ehird or Jater cvele it INL mares (71.9% vs
22.2%, P<}01). The estus cycle/pregnancy ratio for the
PP mares inseminated for the first time &t the foal heat or
at the second heat aud for NL mares was, respectively, 1.4,
1.2, 1.3 at first cycle and 1.4, 1.3 and 1.4 21 che end of the
season or when mares feft the std. The proportion af open
mares af the end of the season or when leaving the stud was
7.1% (18/253),3.8% (1/26) and 1. 1% (5/122) for PP marcs
first inseminated at the first or second post parum cycle
and for NL mares, respectively: the total rate of ppei mares
was 6% (24/401). The foaling rate (FR) following concep-
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Hon at the foal heat (72.1 %) was not statistically different
frotn the FR following conception at any other eycle {50-
100%}, Bused on the absence of significam differcnoes in
fertility at the first post partum estrus eycle versus any
other estrus cycle, we coaclude that brecding at the foal
hieat should be advisable.

INTRODUCTION

Foaling mares are the higher propertion of the mares
bred each year. As mean pregnancy lengthinequine is 335-
340 days, the goal to produce one foal/mare/yearis achiev-
able only if foaling mares conceive by 25-30 days post
partum

Pregnancy tate when breeding at the foal heat is
generally reported to be lower than whey breeding ar
successive estrous cycles."?24 To jmprove uterine inveolu-
tion and/or pregnancy rates at the foal heat the following -
techniques have been propased: uterine javage™: injection
of echolic drugs®7; delaying the first avulation post partum
using ovarian steroids® or progestins.? Breeding ar the
second cycle past partum after shortening the first post
partum luteal phase by the use of prostaglandin £, was
proposed by others.’®

Most studies on equine post partum reproductive per-
formence reported pregnancy rates, butnot foating rates, of
mares concejving at the foal heat or at following post
parium cycles withont a cornparison with the reproductive
performances of norlactating mares bred in the same stod
and managed in 1he same way,

Therefore, the aim of this study was ' compare
pregnancy rates and foaling rates of mares inseminaled o
the foal heat with those of mares inscminated a1 the follow-
ing post partum cstraus cycle and with those of nonlactating

mares. )
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MATERIALS AND METHODS

Data from six consecutive breeding seasons (1990-
1993) were studied retrospectively.

Animais

A rotal of 481 (279 post partum = PP, and 122 maiden
and barren or nonlactating = ML} trotter mares were in-
seminated with fresh semen of four trotter fertile stallions.

Management of the mares - PP and NL mares were
palpated and scanned with ultrasounds for uterine status
and ovarian activity at their arrival at the stud, or at day 7-
& post partum when foaling at the stud. Mares showing
werine folds typical of estrous and an ovarian follicle > 30
mm were censidered in estrous; teaser stallions were not
employed. All estrous mares were inseminated cvery sec-

‘ond day from the detection of a growing follicle/s » 35 mm
until the ovulation. Inseminations were performed 4 times
& week (Monday, Wednesday, Friday, Saturday}. Preg-
nancy was diagnosed by ultrasound at day 14 post ovula-
tion and confirmed at days 16 and 23, when most pregnant
mares [eft the stud. Mares remaining at the stud were
examined again at day 33, 60, 90, and then in July and in
Qctober. The occurreace of parturition was verified con-
suiting the official Irakian Stud Book of Trotters.? In
twenty mares the occarrence of foalting was not known.

PP mares with a history of foaling complications as
well a3 PP and NL mares showing clinjcally evident
reproductive tract pathology were not included in the
study. Normal foaling mares were inseminated at the first
post partm cycle {n= 253) with the exceprion of thase
mares arnving at the stud right after the foal heat ovulation
or foaling very early in the year (n~ 26) which were
inseminated avthe second cycle post partum. NL marcs (o=
122) were inseminated 8s soon as possible after their
arrival at the stud,

PP and NL mares were generally ot treated during the
first two insemination cycles with the exception of some
cases when Caslik vulvoplasty (both PP and NL rnares) or
induction of ovulation by hCG {(onfy NL. mares} were
performed. PP and NL mares not pregnant aftec twoestrous
Cycles were examined for the presence of endometdtis by
uterine cytology and bacterial cultures and, if positive.
treated before orafter anew insemination cycle, Reproduc-
tive performance of PP and NL mares still gpen after ewo

insemination cycles were included in this study.

' Semen and artificial inseminations - Stallions were
coliccted 4 tinres 2 week using an anificial vagina; semen
was evaluated for volume, color, pre- and post-dilution
sperm motility {subjectively evaluated using a light micro-

scope at 400x} and sperrn concentration {using in a Thoma
charmber). Scmen was extended in partially skimmed mitk
added with 50,000 UVL sodivm penicillin and 50 mg/L

"Hegistro dal Cavaik Trotiatore ialianc.

gentamicin.™ An insernination dose of extended semen
contained a mirimum of 300 million progressively motile
spermatozoa in a wtal volume of 20 m!, Mares were
inseminated within one hour from semen collection,

Definitions -

- Day 0 = day of ovulation,

- Pregnancy rate (PR) = pregnant mares at day 14/
inserminated mares (%)

~Foaling ate (FR) = foaling mares/pregnant mares ar
day 14 (%).

- Estrus cyceles/pregnancy {EC/P) ratio = number of
estrus cycles in which mares were inseminated/pregnant
mares at day 14.

- Open mares rate = OMR = nonpregnant mares at the
endofthe breeding seasons (fuly) or when leaving the stud/
ins¢minated mares (%),

Statlstical ahalysis
Data were analyzed with tha chi-square test. 12 Differ-
ences were considered statisucally signiﬁcam when P<0.05.

HESULTS

Mares inseminated at their foal heat had a PR (71.9%)
lower but not significantly different from the PR of the
mares inseminated for the first time at their second PPeycle
(84.6%). NL mares inseminated at their first and second
cycle afier arrival at the siud had 2 PR (77.8% and 75.7%,
respectively) similar to that of mares inserninated at foal
heat. Foal heat PR was higher but nonstasistically different
from PR of PP mares open after the insemination at foa)
hearand inseminated again at the following estraus cycles.
PR at foal heat was higher than FR at cycles latet than the
third in NL mares (71.9% vs 22.2%, P<0.01). PR for the 3
groups of mares in diffarent cyeles are reported in Tabie 1.

Table 1. Pragnancy rate per cydla in post partum mares
first Inseminated a! the foaf heat, post parturm mares firgt
inseminated at the second estrous cycle and nonlactaling
mares. Values within a column that differ significantly have
diffgrant letters (A.B = P<0.01; a.b= P<0.05), Differances
were analyzed per row and per column.

Pragrancy rate

g

Post Fost Non Totat
Cycle  : panum parturm factating | :
Do Qetar {1stAl | :
_atfoal heat)  at 2nd heal) . ;.
1ston | 1827253 2226 W22 29401
% i 71.9 848 TIEA ! M5A!
2nd n* | Bife2 2/5 2533 | aanao':
% ;  B63 40 755A | 87.7a i
d n® - 2438 23 S48 | 30M ¢
% i 805 66.7 50 ; 812
*3rdn® | 14 / 2/ L=
% i 71 222B 14358Bh;
Total ;2757397 28034 1268/772 | 427803 ;
% {693 78.5 73.2 70.8 i
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Table 2. Fealing rats par cycle in post partum mares Tirst
inseminated at the foal heat, pest partum mares first
inseminaled at following estrous cycles and ronlactating
mares. Differances, analyzad per row and per column, are
niot signifigant. '

: Foaling rate ;

Cycle |  Post . Post | nen  Total
[ partum  ;  parum Factalmg! i
[ofstAl T fistAl :

atfonl heatl  af 20d heat : |

1st w° | 127176 16722 BAiB8  211/286
%o 72 72.7 773 738 |
Znd 0 | BWsH A2 t7.24 | 5782 |
%o | 535 5 70.8 | 695 |
3rd n° 20/23 212 2a ! 24729
% | 8639 100 50 | 827 |
=3 | 8/ ¢ e 1010 |
7 f' 100 = ;
Totai i 194/263 15/26 857118 | 3020807
% i 738 7ad 756 ' 782 |

L, - PU—

Table 3. Pregnancy rate per cycle in trotter mares
inseminated during six different breeding seasons.
Ditfergnees, analyzed per row and per column, are not
sigmificant.

! 2 Pragnal T :
Cyzle | 30 91 [ 92 { 93 | 94 g5 !

18 o [91/45 [ S6/83 | 49/68 | 18/25 | 80/87 | 65403
% |687 | 675 { 72 | 72 | @5 ! 783
2ed 0 114415 | 20130 | 919 1 ano | 17 | oo
% | 875 | 667 | 474 ! 80 | 80.7 | 741
g oot | M2 | o4 | am 44| 892 | 79
% | 50 643 | 875 o , 417 1 77.8
>ardnt | f 26 | 26 | w1 | e i s |
% 33.3 o | so |
Total  |46/63 | 88193 | 69/101 | 21740 1047141095125 ]
% {73 | 662 |'624 | 7rs | 38, 76 |

The EC/P ratio at first jnsemination and the overal!
EC/P ratio were 1.4, 1.2, 1.3 and 1.4, 1.3 and 1 4 for PP
mares inseminated at foal heat, PP mares inseminated at the
second cycle and NL mares, respectively.

OMR was 7,15 (18/251), 3.8% (1/20) and 4.1% {5/
122) for PP mares first inseminated at the first or second
post partum cycle and for NL mares, respectively; average
OME was 0% (24/401).

The FR following conception ar the foal heat was
similar o the FR following conception at any other cyele
(Table 2).

Considering all mares together, per eyele PR and toral
PR were notaffected by year (Table 3) or stallion {Table 4),
bur were affecred by age of the mares; older mares showed
alower total PR than youngermares did 65/117 (35.5%) vs
B87181(82.7%), 1597214 (74.3%), 136191 (7L.2% ) for= | 5
vears. <§ years, -9 year and 10-14 vearold mares, respec-
tively (P<0.01} (Table 5).

Mares equal 1o or higher than 15 years of age showed
also a lower 1otal FR than 10-14 year old mares: 42/66
{63.6%) vs 1047132 (78.8%). respectively (P<0.05 (Table
&)
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Table 4. Pregnancy rate per cysle of the four difterent
stallions used for Al in the mares included in this study.
Differences, analyzed per row and per column, are not -
significant, :
1 i - .
Cycle 1 2 3 4 Total
18! n* GB/E8 959M125 121072 31716 289/401
% v7.3 79.2 70.3 68.7 745

2nd o7 D 2U31 26/38 39556 /5 @830
% : BT.7 884 691 . 4D 877

3d n* | 913 6M4 129 W3 3049
% 1 65.2 42.8 631 100 61.2

ddat | V6 2 38 / 10/23
% | 50 44.4 40 435

f

Total 101138 13571868 175255
% 3 132 726 8.6 6&.7

16/24  427/603 4
o8 !

Table 8. Pregnancy rate per cycle in mares of different age
groups. Values that ditfer significantly have diierant fetters
(A.B = P<0.07; b= P<0.05}. Difforances ware analyzed

per row and par column, .
} Age and pregnancy rale i
P <5 89 | 1834 | =215 Total

Cycle _ P
18t n° | 5363 | 116152 G0N26 | 40/60 | 299/401 |
% |8tz | 753 7i4 | €87b | 745 !
Znd n® | 1014 36T | 3143 11/26 | BBN30 |
% : 714 | T6BA | 721a | 423Bb| 677 |
ag vl e 51 | 1206 | sne | aoap |
% | 100 asa b 75 1 50 .| etz i
>3d n* | 00 ora. | 8 | si3 | 1023 |
% ! | o 50 | 385 | 435 |
Total | 87/81 | 15%/214 ] 136181 [ 6517 | 427/603 .
% 1827A | 743A | 7T12A | 5558 | 708 :
DISCUSSION

PR of the mares insemninated at the foal heat (71.9%)
was about [3% lower (but not statistically different) than
the PR (84.6%) of the muares inseminated for the first time
at the second cycle post partum and similar tothe PR arthe
first and second cycles of nonlactating mares (77.8% and
73.7%, respectively). The EC/P ratio and the OMR ineach
group of mares were similar.

This ohservation partially agrees with previous re-
ports wheic a 9% 10 20% lower PR was described follow-
ing breeding at the first rather than following PP estrous
cycles'23* and a 23% lower embryo rccovery rate was
observed following insemination at the foal heat compaced
to insemination of nonlactating control mares.13

I these previous reporis PR or embryo recovery rate
at foal heat was quite low, 39%, 2 50%.7 and 48%"?
compared to the PR of 71.9% observed in our study:; we
cannot explain this difference bus this is certainly not due
1o a selection of mares 1o be bred at foal heat (only mares .
with severe foaling complications or evident reproductive
tract pathology were not inseminared) or 1o pre or post
ovulation wreatments, a5 they were not performed in ooy
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Tatie 6. Foaling rate per cycla and in total for Irotter mare:
of ditferant ages. Values that differ significantly have
different lettars {A.8 = P<0.01; a,b= P<0.05), Differencys
wers analyzed per row and per column.

Age snd Fogling mie .

le ! s . &0 | 115 3 =15 ' Total
Tt n° . o244 - 83118 1 TVE8 . 25/41 1 211/286
% | 727 - 734 | BO7 | e | 73R
2nd n® G 8 2832 19/2g | 6112 - S7iER
% . Gag 784 | 855 | 4u7 | 695

ad nt o 24 A5 D AihZ 7B, 2428
% | 50 B0 - 97 | B%5 . B2T
»d 0’ 2w . ¥, S5 1 1610
%_J 10 ' 100 0 400 | 100
Total ] 4257 ¢ 1147152 [ 1047130 | 4286 | 302/407.
737 7 7e8a : 636D 742

study. Arrott et al ' observed the higher pregnancy rate
(82%, 9 of 11) following mating at foal heat,

Ginther® reported 1 } 7% tower PR tn mares bred at the
first post partum cstrous compared with mares open fol-
tawing breeding at foal heat and bred again ar the second
estrous cycle. We ohserved aPR of 71.9% and of 66.3% for
the same groups of mares, respectively.

Mating at the foal heal increased overall pregnancy
losarate in some reports but notin others 4 In ovr study. FR.
and thus overall pregnancy loss rate, was similar following
conception at the foal heat or at any other cycle of PP and
NL mares and averaged 745 and 26%, respectively. Cheva-
lier's reported a significantly higher feral loss in mares
conceiving at the foal heat, compared with mares conceiv-
ing a1 the subsequent cycles, and an overall pregnancy loss
(day 27 10 310) of 20% slightly lower than the pregoancy
loss that we observed.

Uterine lavage on days 2and dorday ordays 3,4 and
5 post partum with 5-10 1 of saline did not improve the
degree of uterine lnvolution or the pregnancy rate at first
post partum estrus ' Although in a small number of
mares treatrment twice datly with PGF,, (1 mg of prostalene)
from the day of parmurition for {0 days or uatil breeding.
tended to improve PR ar foul heat and improved signifi-
cantly PR at the second post pacturn Heat®7 observed no
improvement in utering involution following weatment of
3 post partum mares with PGF2a (500 mg of tluprostenol
pwice aday for 10 days) oroxitocin (20 in of oxytocin twice
a day for ten davs: n = + mares). Recently post breeding
tremment with oxytocin and intragtering hroad-spectrum
antibiotics was reparted as increasing PR at foal heat?

Some auihons bypothesized that delaying post partum
breeding improves conception rate. This delay bas been
obtained either administering PGF o 6 days after the ovu-
lation at foal hear and then breeding at the second estrus
cvete. ' or delaving the onset of the foal heat and the
ovutation by means of ovarian sieroids®®'? or Altrenogest
found 2 higher PR in mares weated with PGF,,, 7-9 dags
aitar post partum ovulation and bred at the induced cstrus,
Burns etal..™® and Almeida et al.,'? ebserved no kmprove-
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ment in fetility using the same protocol. S

Loy et al.% and Almeida e1 al.,'? found no improve-
ment of reproductive performance when treasing mares
with progesterone and ocstradiol or withi progesterone only
for §-20 days from the day of foaling and breeding at the
delaved estrus, McKinnon et al.,” but not Almeida ez al,,'
reparted 2 significant improvement in PR following the
tregiment of foaling mares with altrenogest for § or 20
days, respectively, and then breeding mares at the deiayed
esteus.

CONCLUSIONS

Foating rate, open mare rate and the cycle/pregnancy
ratio for mares inseminated for the first tirne at their firstor
second PP estrus and for nonlactaling mures was similar, -
Pregnancy rates st foal heat tended to be lower bui this.
difference was not statistically significant. This observa-
iion, together with the negative or controversial resulis and:
costs of attempls to improve conception rate at the foal.
heat. suggest that probably the best reproductive manage--
ment for PP mates is to breed ai the foal heat without any
treatment. Exceptions may be represented by mares with
history of foaling complications or with evidence of repro-
ductive tract pathology, and when semen quality andfor-
availability is poor. such s for surmenaged or low fertite
stallions or when using frozen semen, S
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