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Effect of selected factors on the reproductive pesirmance
of Sokolsky mares participating in the program
for genetic resources protection

Wptyw wybranych czynnikéw na wyniki rozrodu klacggkélskich uczestnigz
cych w programie ochrony zasobéw genetycznych

Summary. The study focused on the evaluation of breediryy3&kolsky mares under the genetic
resources protection program and used for repramuetithin the area governed by the Regional
Horse Breeders Association in Bialystok. The analysék into account the effect of age and
origin after father on the values of particularigadors characterizing the reproductive performan-
ce of the studied mares. The following reproduciidicators were calculated: mating efficiency,
fertility, non-heat percentage, proportion of déédhs, and sterility, as well as the length of-pre
gnancy and gestational interval. In total, 849 pesgies and 700 gestational intervals were analy-
zed. The average mating efficiency of mares instndy period was 89.59%, fertility 84.53%, and
the non-heat percentage 8.01%. Some variationsl dmibbserved in relation to miscarriages; the
mean value of the indicator amounted to 1.47%. Sttege of dead births increased in subsequent
years of mares’ reproduction performance, reachireglevel from 2.30% to 18.31%. A slight
increase in the period of pregnancy in older mares$ a prominent increase in the length of the
gestational interval was reported. The gestatiamtarval ranged from 107.33 days for below 6-
year-old mares to 160.94 days at 14-year-old mafases’ origin after different father groups and
mating with stallions from different genealogicdmalso exerted some impact on the value of
these indicators.
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INTRODUCTION

The horse breeding in practice can be full of peoid. Due to a low prolificacy and
slow rotation of generations [Bidiski 1979], achieving satisfactory breeding progisss
conditioned by various factors depending both @nathimal’'s genotype, the farmers, and
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the broadly understood environmental conditionsrdach optimum reproduction indi-
cators is a fundamental requirement of breedingifgaskiet al. 1995], which determi-
nes the positive economic result obtained fromvaies related to breeding of these
animals. This applies both to small family farms veell as specialized national centers.
The appropriate rotation of generations determihesapid breeding progress, which is
expressed by a higher breeding value of the ofigpais compared to parents. It can be
concluded that proper reproduction in a herd camgbmot only financial benefits, but
also allows for its continued improvement. To reghe herd on the basis of animals
characterized by a higher performance level isiptesdue to a skillful selection, proper
choosing the pairs for mating at very effectiverogjuction. The effective reproduction
is particularly important for endangered breedpresented by a small number of their
representatives. In this aspect, it allows for kegpusually very valuable gene pool of
animals with numerous qualities, especially in ®mwh their adaptability to local envi-
ronmental conditions.

Taking into account the practical essence of theeisthese are the following goals
of the study:

— evaluating the reproductive performance indictifr Sokolsky mares maintained
within area governed by Regional Association of$¢oBreeders in Biatystok, and come
within The Program of Genetic Resources Protection;

— evaluating the impact of mare’s age, origin afiéfierent stud breeds, and stallions
used for mating on mare’s reproductive indicators.

MATERIAL AND METHODS

The study was conducted using 150 Sokolsky margtcipating in the “Program
for Protection of Genetic Resources of cold-blooderses of Sokolsky type” within the
area governed by the Regional Association of H@seeding (WZHK) in Bialystok.
Horses were evaluated for reproduction performaasalts and tested mares were divi-
ded into following groups:

— referring to age — five groups (young ones bedoyears; from 7 to 8 years; from 9
to 10 years; from 11 to 13 years; and above l4syald);

— referring to origin after the same father — 1€ep#al groups represented by mini-
mum four daughters (55 mares in total).

Mean age of studied mares was 10.21 years. Thesiaggoup (44 animals) was ma-
de up by mares between 9 and 10 years old. Thessmame after 93 stallions.

Using breeding records kept in WZHK Bialystok, &slling indicators (%) characte-
rizing the efficiency of breeding performance wesdculated: mating efficiency — the
ratio of pregnant to mated mares number, fertiitshe ratio of live born foals to mated
mares number; sterility — the ratio of mated toedamnares number; abortion — the ratio
of aborting to mares being in foal number, deathbirthe ratio of dead born events to
mated mares number, no heat — the ratio of mareshawing the estrus signs to all
performed mares number during a given period. Maggothe pregnancy duration
expressed as the number of days from a succesatiigrto foaling and the gestational
interval as a number of days from foaling to subsed] successful mating, was also
determined. Analyses took into account the infleeatthe following factors on values
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of particular indicators: subsequent season of maeproduction performance, mare’s
age, and affiliation to a given paternal group.l€tkd material was statistically proces-
sed by calculating the mean values of each indidetatures and standard deviations,
indicating the extreme values (Mn — minimum and Mmaximum). The significance of
differences between mean values in separate gmepsestimated applying the Student
t-test and multi-factorial analysis of variance.

RESULTS AND DISCUSSION

The study revealed high values of the basic reprderiindicators of Sokolsky ma-
res. In 2007-2011, the average mating efficiencg aiathe level of 89.59%, fertility
84.53%, while sterility 10.41%. The average peragatof abortions and dead born
events amounted to 1.47% and 3.79%, respectivedpléT1). Considerable difference
was reported between values of studied indicatstimmated for subsequent years. Some
systematic decline in reproduction efficiency si2€®7, when the mating efficiency and
fertility were the highest, till 2011, when bottdinators reached the lowest levels. Most
probably, this tendency resulted from the fact #lanhg with time, more and more the
oldest mares having various problems with successdting and pregnancy ended with
live born gestation, appeared in the herd. KuligB00] showed that the largest percen-
tage of successful matings was observed at med8816%) and primiparous mares
(86.1%), while the lowest at older ones [Kulesal. 2000].

The twin pregnancy is a negative factor influenaimgthe reduced reproductive per-
formance in herds, because a remarkable percenfagdetal resorption, abortion, and
dead born foals is associated. Foals born from puebnancies are usually not of a si-
gnificant value [Bielaski and Tischner 1997, Wierzbowski and Kosiniak-kam1998].

The analyzes revealed the significant reductiomating efficiency and fertility of
assessed mares along with the subsequent seagbeifeproductive performance,
while a significant increase in the percentagetefilgy. Given the large sample size
(50% of all evaluated mares), it can be assumedttieahighest efficiency of mare’s
reproduction occurred during the first 7 seasontb@if reproductive performance. Valu-
es of evaluated indicators decreased along witlsesyent reproductive season. Al-
though in 18' and 13' season, higher mating efficiency and fertility eveecorded, but
these two seasons are hardly representative dtree temall number of mares mated at
that time. A similar situation occurred in the case5" season, when mating efficiency
and fertility reached 100% (Table 2). Comparedttepbreeds, here evaluated group of
Sokolsky mares was very promising. Based on théirfgs of other authors, it can be
concluded that the mating efficiency of the thotdugd mares ranges from 75-80%,
while that of the Lesser Poland mares — 77.0%. figbest level of this indicator
(94.8%) is however, observed for primitive breeglg,. Polish pony [Geringer and Ho-
towko 2000].

According to some authors, the percentage of stenihires kept for reproductive
purposes can vary within a large range, even frewersl to about 34% [Nowicka-
Postuszna and Zygmunt 2001]. Other authors detexnthe value of the indicator at
13.3% for Silesian mares to 13.3% [Gancetral. 2004]. Abortions in a herd is very
negative factor, which reduces the effects of biregedDur own study showed an average
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level of abortions for Sokolsky mares (1.47%). #sarather low value and very benefi-

cial in the context of reproductive efficiency imetherd. Oleksiak and Galas estimated
the abortion indicator in noble semi-blood and poleod Arabian horse breeds for

4.60-6.16% [Oleksiak and Galas 2000].

Our own study carried out using Sokolsky mares afsmved some significant in-
dividual differences for the duration of pregnamnd gestational interval. In the asses-
sed group of Sokolsky mares, the average pregrnastsd for 335.23 + 8.35 days with
variations from 272 to 351 days. The gestation@riral fluctuated in a wide range, from
4 up to 1000 days, with an average of 96.26 +16d&/k. Frequently, however, it amo-
unted to 1-50 days (60.42% of the analyzed gestdtimtervals) and 51-100 days
(15.86% of the analyzed gestational intervals) (@&).

Table 3. Frequency of particular gestational iraéduration at Sokolsky mares come within the
Program of Genetic Resources Protection
Tabela 3. Frekwencja poszczegoélnych dhegokreséw midzyciazowych u klaczy sokdlskich
objetych Programem Ochrony Zasobdw Genetycznych

No Gestational interval length n %

Lp. Dlugos¢ okresu midzyciazowego °

1 1-50 434 62,00
2 51-100 100 14,29
3 101-150 43 6,14
4 151-200 11 1,57
5 201-250 16 2,29
6 251-300 9 1,29
7 301-350 25 3,57
8 351-400 22 3,14
9 401-450 17 2,43
10 451-500 8 1,14
11 501-1000 11 1,57
12 1001-2200 4 0,57

Results achieved by other authors indicate proniipesiongation of both the estrus
and pregnancy duration at older mares [Chetial. 2000, Walkowicz 2001].

According to Kosiniak-Kamysz and Wierzbowski, pragoy in mares takes an ave-
rage of 338-340 days (with fluctuations about 31M@-8ays) [Kosiniak-Kamysz and
Wierzbowski 2003/2004]. Hence, the average len@thregnancy observed in the pre-
sent study for Sokolsky mares may be considerecpatibie with the standards applica-
ble to this horse breed. The own study showed fiigni individual impact of a stallion
on gestation length and duration of the gestationiafval of the mated mare.

The average duration of pregnancy was the longakeadaughters of 1986 Buchar
sire (337.02 £195.11 days), while the shorteshatfémale offspring of 1221 Bobr stal-
lion (313.11 ¥151.16 days). The observed differenwere not statistically significant.
Much greater variation related to the length oftgsnal interval, which ranged from
only 22.06 £3.02 days at daughters of 9590 Gmaalticst to 222.41 +3.96 days for
daughters of 1485 Salniak sire (Table 4).
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Table 4. Average pregnancy and gestational intetuedtion of Sokolsky mares after the most
numerously represented paternal groups (minimuepBesentatives) and the standard deviation
Tabela 4 Srednia diugéé ciazy i okresu mgdzycizowego klaczy sokoélskich pochagzch
z najliczniej reprezentowanych grup ojcowskichr(imum 3 przedstawicielki)
oraz odchylenie standardowe

Gestational interval duration
No Name of sire Pregnanc;y dlu.ration.(days (qe}ys)
Lp. Nazwa ogiera Dlugosé¢ cigzy (dni) ' Dlugps.c okresu .
miedzycihzowego (dni)
X S X S

1 (1221 BOBRn=4 311,11 142,16 128,90 46,75
2 11986 BUCHAR n =8 336,49 196,43 122,56 2,91
3 | 1503/2000 GEST n =3 332,42 154,92 185,18 3,70
4 19590 GMACH n =3 335,34 70,07 23,09 2,51
5 [1059 GUSTLIK n =3 338,75 182,86 119,63 1,15
6 |810 HETMAN n =3 338,34 98,65 53,80 3,39
7 [1257/97 PULOWER n =5 334,09 36,23 19,74 3,35
8 |1485 SALNIAK n=3 335,30 232,23 224,93 4,51
9 |1738 SEKTOR N =4 251,92 103,93 167,9p 75,76
10 |1008 SENIORn =5 335,06 81,59 78,02 3,13
11 (1475/2000 SETNY n =3 334,64 71,20 25,49 2,56
12 1316 SPLENDOR n =4 331,56 51,56 54,65 14,24

The analyzes showed that the pregnancy duratightkliincreased at analyzed ma-
res within the range from 323.89 +£3.23 days foremaaged 7-8 years to 335.76 +4.54
days in 9-10 year-old mares. A similar trend waseobed in relation to the length of
gestational interval, which ranged from 84.26 +21f8r 7-8 year-old mares to 162.15
+43.21 days at mares above 14 years of age. Thanausdifferences however, were not
statistically significant.

CONCLUSIONS

1. General indicators of reproductive performanicstadied mares were at high lev-
els. Average mating efficiency amounted to 89.5@#file fertility to 84.53%.

2. It has been shown that in subsequent reprodustasons, mating efficiency and
fertility of mares decreased reaching the valudiwithe range 65.22 — 100%; length of
the reproductive performance ranged from 1 to Hsaes; some decline in the number
of mares in consecutive seasons was prominent.

3. The pregnancy and gestational interval durgti@ionged with mare’s age.

4. It was found that the daughters of differenésiwere characterized by consider-
able variation referring to their pregnancy andaggsnal interval duration.
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Streszczenie Badania dotyczyly oceny wynikdw rozrodu 150 kiasokolskich ohjtych pro-
gramem ochrony zasobéw genetycznychiyitkowanych rozptodowo na terenie dziataiciowo-
jewodzkiego Zwizku Hodowcow Koni w Biatymstoku. W analizach uwadjiiono wplyw wieku
i pochodzenia po ojcu na wastoposzczegolnych wskaikow charakteryzagych wytkowosé
rozptodowa badanych klaczy. Wyliczono dla nich wgkii reprodukcji, takie jakzrebnac,
ptodnai¢, procent braku rui, martwych urodzéejatowien oraz dtugec ciazy i okresu mgdzyci-
zowego. Przeanalizowano 849 i 700 okreséw nadzyciazowych. Sredniazrebng¢ klaczy w
okresie lat ohjtych ocem wyniosta 89,59%, ptodrio 84,53%, z& procent braku rui 8,01%.
Tendeng} zréznicowar, mazna bylo zaobserwowaw przypadku poronie Srednia tego wska
nika wyniosta 1,47%. Procent jatlowii@dst wraz z kolejnym rokiemzaytkowania rozptodowego
klaczy, przyjmujc warté¢ od 2,30% do 18,31%. Wykazano nieznaczne wagthie s¢ okresu
cigzy u klaczy starszych oraz wyray wzrost diugéci okresu mjdzyciagzowego. Okres mgizy-
cigzowy wahat s od 107,33 dni u klaczy do 6 rokyicia do 160,94 dni u klaczy powsj 14 roku
zycia. Wplyw na wart& powyzszych wskanikéw miato rownie pochodzenie klaczy z #aych
grup ojcowskich oraz krycie ich ogierami najeymi do r&nych linii genealogicznych.

Stowa kluczowe klacze sokolskie, program ochrony zasob6w gemegyt, wskaniki reprodukcji





