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2 Summary 

There are many variables of maternal, paternal, foetal and environmental origin that influence 

the gestation length and the parturition-conception-interval (pci) of a mare. The aim of this 

study was to examine some of these variables in a commercial Thoroughbred stud farm in 

New Zealand. It is important to know the effect of these variables to assist the studmaster to 

work as efficiently as possible in the reproduction of the horses of his clients and improve the 

prediction of parturition day. 

The following parameters on the studfarm New Market Lodge (NML) were analyzed to detect 

their influence on the gestation length and on the pci: sex of the foal (colt vs. filly), stallion 

used, year of gestation (1992 until 2007), parity of the mare (1-18 parities), reproductive 

status of the mare (foaling vs. empty vs. maiden), residence of the mare (NML or not), mating 

month (August until January) and the mare herself. 

The breeding records of NML, a Thoroughbred stud farm in New Zealand, from the breeding 

seasons of 1993 until 2007 were used. The data consisted of 875 serving periods which 

resulted in 627 viable foals from 333 different mares. The stud farm was managed by the 

owner who was also the stud veterinarian. All the mares were served naturally by one of the 

five resident stallions. All the data were tested using a statistics program called Minitab®. 

The mean gestation length of the 627 viable foals was 351.97 ± 10.35 days (range 309 to 

398days). The gestation length was significantly influenced by sex of the foal (colts 

353.3days; fillies 351.4days), the reproductive status of the mare (foaling 349.3days; maiden 

352.4days; empty 355.8days), the residence of the mare (NML 353.3days; other 350.4days), 

the mating month (September 357,0days; October 354,0days; November 350,1days; 

December 346.0days) and the mare herself. The mean of 406 pci’s of 237 mares was 32.0 ± 

16 days (range 8 -117 days). The interval was significantly influenced by the mating month 

(the pci’s of October (30.7days) and November (30.2days) were significantly shorter than 

December (38.7days) and the mare herself.  

With the knowledge of the sex of the foal, (which can be determined by ultrasonography at 

about two months pregnancy) the reproductive status of the mare, the residence of the mare, 

the mating month and the previous gestation lengths of the mare, it is possible to make a 

better prediction of the expected parturition day. A good estimation of the parturition date is 

important because of the need for regrouping of the mares, who live outside during the whole 

gestation period, at the end of the gestation period on expected foaling date. The influences on 

the parturition to new fertilisation interval are limited to mating month and the mare herself.  
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This study maybe helpful for a better prediction of parturition date and can be useful to plan 

an efficient reproduction strategy. Further research on more farms is necessary to assess 

whether the influences identified on this studfarm are consistent and repeatable. 
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3 Introduction 

The Thoroughbred breeding season in New Zealand starts on September the first and ends on 

December the first. At the end of February two years later, all the good offspring goes to the 

yearling auctions. The age of the foals at this auction varies from 15 to 19 months. Older 

yearlings will be more mature and more developed at this auction and at their first races and 

will probably be sold for more money than younger ones. This is the reason why 

Thoroughbred breeders would like to a have a short interval from previous parturition to next 

conception. The shorter this interval, the older the foals are at the auctions and the older the 

foals are at the two-year-old races, with as result the best prices. This parturition-conception-

interval (pci) is the first major subject of this study. The pci depends in the first place on the 

skills of the studmaster and the veterinarian (Blanchard et al. 2003). The studmaster needs to 

select the mares as soon as behavioral signs of estrus are shown and therefore are ready to be 

examined by the veterinarian. The studmaster needs to observe his mares very precisely and 

tease them with a good teaser stallion to trace the mares who are coming in estrus. The 

reproduction strategy of the veterinarian is based on rectal examination of the ovaries, the 

uterus and the cervix by rectal palpation and ultrasound. Depending on the findings he can, if 

necessary, use hormones to influence the oestrus cycle of the mare. But in this study we 

analyze seven other parameters to detect their influence on the pci. These parameters are of 

foetal, maternal, paternal and environmental origin. The specific parameters we studied are: 

the sex of the previous foal, the stallion used, the year of mating, the month of mating, the 

parity of the mare, the residence of the mare and the influence of the mare herself. For the 

influence of the residence of the mare, we divided the mares into two groups: the mares that 

lived on New Market Lodge (NML) during the whole year and the mares who only stood on 

NML during the breeding season.  

The second major subject of this study is the gestation length. In contrast to the Netherlands, 

the horses in New Zealand live whole year round outside, which makes it very important to 

predict accurately the period when birth can take place. At the end of the gestation, the mares 

are grouped on expected foaling day, so birth alarms can be attached and mares who are 

almost ready to foal can be checked more times on prodromi, however, there is a lot of 

variation in physical signs of imminent parturition (Valera et al. 2006). The mean gestation 

period in horses varies more than in other animals such as cows, sheep or pigs (Bos and van 

der Mey 1980). Gestation lengths of 290 - 388 days have been reported, all with viable foals 

(Davies Morel et al. 2002; Pérez et al. 2001; Rossdale et al. 1984; Valera et al. 2006). It is 
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known that the gestation length in mares is influenced by many factors (Bos and van der Mey 

1980; Davies Morel et al. 2002; Marteniuk et al. 1998; Pérez et al. 2001). In this study the 

foetal, maternal, paternal  and environmental influences were studied. This is in analogy of 

Morel et al who studied the influences of the sex of the foal, the month of birth, the mare age, 

the stallion age, the stud farm and the interval between mating and ovulation on the gestation 

length. In this study the influences of the following eight parameters on the gestation length 

were analyzed: sex of the foal, stallion used, parity of the mare, reproductive status of the 

mare at the start of the gestation, residence of the mare during the gestation, intrinsic 

influence of the mare herself, year of birth and the mating month.  

The main purpose of this study is to get an insight in these different factors of foetal, 

maternal, paternal and environmental origin and their influence on the pci and on the gestation 

length during the breeding seasons from 1993 until 2007 on NML. 
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4 Hypothesis  

In this study two hypotheses were important:  
1. The gestation length of a foal is depending on different variables of foetal, maternal, 

paternal and environmental origin. 
1.1. The gestation length is depending on sex of the foal. 

1.2. The gestation length is depending on the stallion. 

1.3. The gestation length is depending on the year of birth. 

1.4. The gestation length is depending on the parity of a mare. 

1.5. The gestation length is depending on the reproductive status of a mare 

1.6. The gestation length is depending on the residence of a mare. 

1.7. The gestation length is depending on the mating months . 

1.8. The gestation length is depending on the individual mare.  

 

2. The parturition conception interval (pci), as measured in days, is depending on different 

variables of foetal, maternal, paternal and environmental origin. 

2.1. The pci is depending on the sex of a previous foal. 

2.2. The pci is depending on the stallion. 

2.3. The pci is depending on the year of mating. 

2.4. The pci is depending on the parity of a mare. 

2.5. The pci is depending on the residences of a mare. 

2.6. The pci is depending on the mating month. 

2.7. The pci is depending on the individual mare . 
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5 Material and Methods 

 
All data was collected from the breeding records of a stud master and data were also obtained 

from the New Zealand Thoroughbred racing database. (www.nzracing.co.nz 2007) All data 

are from the year 1993 until 2007. 

 

5.1 Newmarket Lodge  

 
Newmarket Lodge is a commercial Thoroughbred stud farm. The farm has a surface  area of 

40 hectare. All the mares lived outside and were fed grass, hay and baleage. All the mares 

were drenched with anthelminthics every six weeks and the hoofs were trimmed every 12 

weeks. About three months prior to parturition they were put in different paddocks, sorted on 

expected parturition date, and fed extra silage with a mare balancer on top for extra minerals. 

Directly after foaling they were kept in a small holding paddock for approximately 3 days and 

after this they went to a paddock with only mares with a foal on foot.  

From 1993 until 2007 the following stallions with good fertility were used: Val d’arno, 

Turbulent Dancer, Sakura Seeking, Magic Ring and Gold Centre. The mean fertility of this 5 

stallions was 86.13%. (table 1;(www.nzracing.co.nz 2007) The mean end of season fertility of 

Thoroughbred sires in New Zealand is 77.9% until 20 years at stud (Rogers et al. 2006).  

On average 62.5 mares were served each year with a minimum of 31 mares in 1996 and a 

maximum of 100 mares in 2001. On average 52.02%, with a minimum of 38.03% in 2000 and 

a maximum of 67.50% in 1993, of these mares were kept for the whole season on Newmarket 

Lodge, the other mares were only at the stud during foaling and serving or just for serving. 

An average of 71.58% of all these data were complete (table 2). Some data were missing 

because of early embryonic death, death of the mare, export of the mare, because the mare did 

not become pregnant at all before the end of the breeding season or the data was missing 

without known reason (table 3).  

All the mares on this stud are followed and treated by a single veterinarian, who is also the 

owner of the stud. 
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5.2 General mare management on Newmarket Lodge 

After parturition every mare on the stud was irrigated with a 2% iodine solution intra uterine. 

Early in the season, the mare received a prostaglandin injection i.m (17mg/kg BW, 

Prosolvin® Intervet) on day 18 after parturition to short-cycle her. On day 20 she was 

checked by rectal exploration for the first time, and the follicle size was measured by rectal 

ultrasound. This was repeated every 2 days until the follicle reaches a diameter above 35mm, 

then the mare was treated with 2500 IE of the lutineizing hormone (human chorionic 

gonadotrophin hormone: hCG: Chorulon® Intervet) and she was served within 24 until 36 

hours. Early in the season, from September until half November the foal heat was not used. 

From half November the foal heat might be used as long as the mare looked ready to be 

served, according to follicle size (>35mm); she was checked from day 9 after parturition then. 

When the follicle size was not big enough (<35mm), she was short-cycled in the same way as 

the mares early in the season were treated. Two days after serving the mare was checked by 

rectal ultrasound for ovulation and when she was ovulated, she was treated with intra uterine 

antibiotics (20ml of penicillin: Depocillin® Intervet and 20ml of gentamycine: Gentamycin® 

Fort Dodge) and she was given a 1.5ml oxytocin (15.000IE/ml Oxy® Intervet) injection i.m. 

to clear up the uterus. This treatment is responsible for a higher pregnancy rate. (Pycock and 

Newcombe 1996) 

At day 16 after ovulation, the mare was rectally examined using ultrasound to identify if an 

embryonic vesicle was present. If an embryonic vesicle was found she was checked again at 

21 days and at 35 days. If no embryo was seen after 21 or 35 days, she received the same 

treatments as in the first cycle. If there wasn’t an embryo at all at 16 days, there was probably 

a new heat coming up and when a good follicle was present, she was served in this second 

heat again. If there were two embryonic vesicles seen, one vesicle was manually crushed. 

 

5.3 Dataset for hypothesis 1 

For hypothesis 1 the variables which may have influence on the gestation length were 

analyzed. For testing these hypotheses mentioned in chapter 4 we needed the last serving date, 

the foaling date, the sex of the foal, the name of the stallion who was used, the year of 

serving, the parity of the mare, the reproductive status of the mare and the residency of the 

mare. From the year 1993 until 2006 875 mares were served. From the 875 records 627 

records were complete (table 2). 248 data were not complete because 6 mares were exported, 
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9 foals died after a completed pregnancy, 35 mares died during the pregnancy, 115 mares 

were not pregnant anymore at the end of the breeding season,  52 data were from the year 

2007 and not available yet and the other 31 data were missing without known reason (table 3). 

The 627 data were from 333 different mares, the number of pregnancies per mare differed 

from 1 to 8 (table 4). The reproductive status of the mares at the beginning of the gestation 

was divided into groups of maiden, foaling and empty mares, as done in other investigations 

before (Allen et al. 2007). For the influence of the residence of the mare on the gestation 

length we divided the mares into two groups: the mares who stood on New Market Lodge 

(NML) during the whole gestation length and the mares who only stood on NML during 

foaling until final examination on 35 days or just for serving until the final examination on 

day 35 (table 2).  

The gestation lengths were calculated from mating till parturition. It is known that sperm may 

survive for seven days within the mares’ tract (Newcombe 1994) but on this studfarm, hCG 

was used 24h until 36h before mating. After the use of hCG, the mean time till ovulation by 

warm blood horses is 31.2 hours, with 97.5% of the mares ovulating within 48 hours, so the 

mating time is very close to the fertilisation time, which is the best time to start calculating the 

gestation length (Sieme et al. 2003).  

 

5.4 Dataset for hypothesis 2 

For hypothesis 2 the variables which may have influence on the pci were analyzed. Therefore 

we could only use the data of mares that gave birth to a foal in the previous year and had 

started directly with the new fertilisation round. These data were collected from the same 

dataset as used for hypothesis 1. In total 242 different mares fulfilled the criteria, with a total 

of 406 suitable pregnancies varying from 1 to 6 pregnancies per mare (table 6 and 7). A mean 

of 29 pregnancies a year, with a minimum of 15 (1993 en 1995) and a maximum of 48 (2001), 

were eligible and of these 60.69% on average consisted of mares staying on NML during the 

whole year, with a minimum of 40.63% (2000) and a maximum of 86.67% (1993) (table 6). 

We divided the mares into two groups for the influence of the residence of the mare on the 

pci: the mares who stood on New Market Lodge (NML) during the whole gestation length and 

the mares who only stood on NML during foaling until final examination on 35 days or just 

for serving until the final examination on day 35 (table 6).  
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6 Results 

6.1 Assumptions hypothesis 1 

To examine the data using the ANOVA-test we needed to analyse if the data were normally 

distributed and independent. We first examined the distribution of the gestation length. 
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Figure 1: Distribution: gestation length 
The gestation length appears normally distributed although there is some concern about the 

values at the tail on the right. To test the normality we used the Kolmogorov-Smirnov-test 

(KS-test). 

Approximate P-Value: 0,019

D+: 0,040  D-: 0,033  D : 0,040

Kolmogorov-Smirnov Normality Test

N: 627

StDev: 10,3451

Average: 351,971
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Figure 2: Kolmogorov-Smirnov-test: gestation length 
The KS-test showed that, although the histogram looks like a normal distribution, the tails are 

obviously affecting the data, as the KS-test reported a p-value of 0.019 which means there is 

strong evidence the data is not completely normally disdtributed. But sometimes minor 

deviations from normality, such as the tail data in this case, are due to a variation in gestation 

length in the mare, which is generally not a problem for the use of the ANOVA-test (Petrie 

and Watson 2006). 
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Figure 3: Durbin Watson test: gestation length  
The graph above suggests that the residuals are randomly scattered and data observations are 

not related to one another. To prove this, we ran a regression analysis to calculate the Durbin-

Watson Statistic which was equal to 1.66. The critical values for testing serial correlation at 

5% significance is 1.65 - 1.69, for n>100, supporting the initial thoughts that the observations 

are unrelated and are independent. 

 

6.2 Assumptions hypothesis 2 

The pci were distributed as follows:  
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Figure 4: Distribution: pci 
This graph does not indicate a normal distribution, which was to be expected because of the 

cyclical nature of the heat of a mare. There is a peak round day 10, the foal heat, round day 

21, de first heat after short cycling of a mare, round day 43, which is the second heat, and 

little peaks round days 64 and 85, which are the following heats. 
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Approximate P-Value < 0.01

D+: 0,220  D-: 0,137  D : 0,220

Kolmogorov-Smirnov Normality Test

N: 406

StDev: 15,6414

Average: 31,9581
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Figure 5: Kolmonogrov-Smirnov test: pci 
The KS-test had an outcome of <0.01, confirming that the data were not normally distributed.  

 

The Durbin-Watson test was run to see if the data were unrelated and independent. 
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Figure 6: Durbin-Watson test: pci 
The graph above shows that the residuals are randomly scattered and data observations are not 

related to one another. To prove this, we ran a regression analysis to calculate the Durbin-

Watson Statistic which was equal to 1.87. The critical values for testing serial correlation at 

5% significance is 1.65 - 1.69, for n>100, which means that the observation are not totally 

unrelated and independent. 

However, the first peak round day 21 is the biggest and therefore probably the most important 

and this peak looks normally distributed. Therefore, although the whole data set is not 

normally distributed, we could still use the ANOVA-test. 
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6.3 Analysis hypothesis 1 

1. The gestation length of a foal is depending on different variables. 

1.1. The gestation length is depending on the sex of a foal. 

• Ho: gestation length is the same for both sexes. 

• Ha: gestation length is not the same for both sexes. 

One-way ANOVA: Gestation length vs Foal sex  

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Sex code    1      1334      1334    12,70    0,000  

Error     625     65662       105 

Total     626     66995 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  --+---------+--- ------+---------+---- 

0         288    350,39     10,23  (-------*------- )  

1         339    353,32     10,27                      (------*-------)  

                                   --+---------+--- ------+---------+---- 

Pooled StDev =    10,25          349,5     351,0     352,5     354,0 

 

0=filly; 1=colt 

Figure 7: One-way ANOVA: gestation length vs foal sex 
The One-way ANOVA shows that there is a significant difference between gestation length 

for the sex of a mares foal as the p-value of 0.000 is less than 0.05 and the confidence 

intervals for each sex does not overlap.   

 

1.2. The gestation length is depending on the stallion. 

• Ho: gestation length is the same for all stallions. 

• Ha: gestation length is not the same for all stallions. 

One-way ANOVA: Gestation length vs Stallions 

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Stallion    4       260        65     0,61    0,659  

Error     622     66736       107 

Total     626     66995 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  -----+---------+ ---------+---------+- 

1         165    351,45     10,46      (------*---- -)  

2         182    352,84     10,79            (----- *-----)  

3         195    351,57     10,36       (-----*---- -)  
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4          63    351,60      9,37   (---------*---- ------)  

5          22    353,32      8,32   (-------------- --*-----------------)  

                                   -----+---------+ ---------+---------+- 

Pooled StDev =    10,36             350,0     352,5      355,0     357,5 

 

1=Val d’Arno; 2=Turbulent Dancer; 3=Sakura Seeking;  4=Magic Ring ; 5=Gold Centre 

Figure 8: One-way ANOVA: gestation length vs stallion 
The One-way ANOVA shows that there is no a significant difference between gestation 

lengths for the different stallions as the p-value of 0.659 is grater than 0.05 and all stallions 

confidence intervals overlap. 

 

1.3. The gestation length is depending on the year of birth. 

• Ho: gestation length is the same for all the different years of birth. 

• Ha: gestation length is not the same for all the different years of birth. 

One-way ANOVA: Gestation Length vs Year of birth 

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Year of    13      2024       156     1,47    0,124  

Error     613     64972       106 

Total     626     66995 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ------+--------- +---------+---------+ 

1994       27    351,93      8,15        (--------- *---------)  

1995       33    355,70     10,57                  (--------*--------)  

1996       28    353,64      9,79             (---- ----*---------)  

1997       21    351,38      8,04     (----------*- ---------)  

1998       47    350,70      8,67       (-------*-- ----)  

1999       55    351,42      9,23          (------* -----)  

2000       39    349,13     12,39   (-------*------ -)  

2001       53    354,15      9,22                (- -----*------)  

2002       83    352,57     11,84              (--- -*-----)  

2003       54    351,48     11,94          (------* ------)  

2004       43    352,65      8,41            (----- --*------)  

2005       65    348,80      9,46    (-----*-----)  

2006       48    353,40     12,94              (--- ---*-------)  

2007       31    352,45      7,87          (------- -*--------)  

                                   ------+--------- +---------+---------+ 

Pooled StDev =    10,30              348,0     352, 0     356,0     360,0 

Figure 9: One-way ANOVA: gestation length vs year of birth 
This One-way ANOVA shows that, although there are some differences between certain years 

with pretty high (1995, 2001) or low (2000, 2005) gestation lengths, the overall influence is 
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not significant as the p-value of 0.124 is greater than 0.05 and almost all confidence intervals 

overlap. Only the confidence intervals of 1995 and 2005 do not overlap, so there is a 

significant difference between those two years 

 

1.4. The gestation length is depending on the parity of a mare. 

Because the parity of a mare and the age of a mare are very strong related to each other 

(correlation coefficient is 0.877546 and the R-squared is 0.770087) we only tested the 

influence of parity of a mare.  

• Ho: gestation length is the same for all the different parities of a mare. 

• Ha: gestation length is not the same for all the different parities of a mare. 

One-way ANOVA: Gestation length vs Parity  

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Parity     16      2500       156     1,48    0,102  

Error     610     64496       106 

Total     626     66995 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ----------+----- ----+---------+------ 

 1         85    352,36     11,45               (-* )  

 2         88    351,76     10,91               (-* )  

 3         84    350,43      8,91              (-*)   

 4         68    352,51      9,03               (-* -)  

 5         66    349,85      8,72              (*-)   

 6         67    354,18     11,57                (- *-)  

 7         40    350,30      9,24             (--*- )  

 8         36    355,83     10,06                 ( -*-)  

 9         25    349,92      8,20             (-*-- )  

10         21    353,10     15,15              (--* --)  

11         17    353,12     12,13              (--* ---)  

12         14    354,07     10,94              (--- *---)  

13          2    366,00      5,66                (- --------*---------)  

14          6    351,33      2,58           (----*- ----)  

15          5    344,80      7,82      (-----*----- )  

16          2    344,50      2,12  (---------*----- ---)  

18          1    355,00      0,00     (------------ -*------------)  

                                   ----------+----- ----+---------+------ 

Pooled StDev =    10,28                    345       360       375 

Figure 10: One-way ANOVA: gestation length vs parity  
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The One-way ANOVA shows that there is no significant difference between gestation length 

for the different parities of a mare as the p-value of 0.102 is grater than 0.05 and all the parity 

confidence intervals overlap.  

 

1.5. The gestation length is depending on the reproductive status of a mare. 

• Ho: gestation length is the same for all mare reproductive statuses. 

• Ha: gestation length is not the same for all mare reproductive statuses. 

One-way ANOVA: Gestation length vs Mare reproductive status  

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Mare sta    2    5431,9    2716,0    27,53    0,000  

Error     624   61563,5      98,7 

Total     626   66995,5 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  --------+------- --+---------+-------- 

1         323    349,31      8,76   (---*----)  

2          85    352,36     11,45           (------ -*--------)  

3         219    355,75     10,89                            (----*----)  

                                   --------+------- --+---------+-------- 

Pooled StDev =     9,93                350,0     35 2,5     355,0 

 

1=Foaling; 2=maiden; 3=empty 

Figure 11: One-way ANOVA: gestation length vs mare reproductive status 
The one-way ANOVA as showed above rejects ho; gestation length is different depending on 

the mare status as the P-value of 0.000 is less than 0.05. The gestation length of empty mares 

differs significantly from maiden mares and from foaling mares as the confidence intervals do 

not overlap.  However there is not a significant difference between maiden and foaling mares. 

 

1.6. The gestation length is depending on the residence of a mare. 

• Ho: gestation length is the same for mares that stood on NML the whole year             

         and mares that did not stand on NML the whole year. 

• Ha: gestation length is not the same for mares that stood on NML the whole              

       year and mares that did not stand on NML the whole year. 

One-way ANOVA: Gestation length vs residence 

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

NML?        1      1213      1213    11,52    0,001  

Error     625     65783       105 
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Total     626     66995 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  --+---------+--- ------+---------+---- 

0         289    350,47     10,65   (------*------- )  

1         338    353,26      9,91                      (------*------)  

                                   --+---------+--- ------+---------+---- 

Pooled StDev =    10,26          349,5     351,0     352,5     354,0 

 

0= Mares who not stood on NML the whole year; 

1= Mares who stood on NML the whole year 

Figure 12: One-way ANOVA: gestation length vs residence 
The one-way ANOVA rejects ho; gestation length is dependent of where the mare stood the 

whole year, as the P-value of 0.001 is less than 0.05 and the confidence intervals does not 

overlap. 

 

1.7. The gestation length is depending on the mating months.  

• Ho: gestation length is the same for all the different mating months. 

• Ha: gestation length is not the same for all the different mating months. 

One-way ANOVA: Gestation length vs Mating month 

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

C18         5    8293,9    1658,8    17,55    0,000  

Error     621   58701,6      94,5 

Total     626   66995,5 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ---+---------+-- -------+---------+--- 

1          16    357,31      9,22                            (---*----)  

2         101    357,04     10,93                              (-*-)  

3         194    353,99     10,61                            (*)  

4         223    350,11      8,87                        (*)  

5          90    346,03      8,39                   (-*-)  

6           3    339,00      3,46   (----------*--- -------)  

                                   ---+---------+-- -------+---------+--- 

Pooled StDev =     9,72             330       340       350       360 

 

1= Aug; 2=Sept; 3=Oct; 4=Nov; 5=Dec; 6=Jan. 

Figure 13: One-way ANOVA: gestation length vs mating month 
The One-way ANOVA shows that there is a significant difference between gestation length 

for the mating month of a mare, as p=0.000 is less than 0.05 and the confidence intervals for 

all mating months do not overlap. August differs significantly from, November, December 
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and January. September differs significantly from October, November, December and 

January. October differs significantly from September, November, December and January. 

November differs significantly from August, September, October and December. December 

differs significantly from August, September, October and November. January differs 

significantly from August, September and October. 

However, August and January are based on very small sample sizes, n=16 and n=3 

respectively, and their confidence intervals are wider than of the other 4 samples so we can 

only draw reliable conclusions with respect to September until December. 

 

1.8. The gestation length is depending on the individual mare.  

• Ho: gestation length is the same for all mares. 

• Ha: gestation length is not the same for all mares. 

For this these hypothesis we run a One-way ANOVA with only the mares that had more than 

one pregnancy. 

 One-way ANOVA: Gestation length vs Dam ID 

Analysis of Variance for Gest. Ln 

Source     DF        SS        MS        F        P  

Dam ID    150   24151,0     161,0     2,22    0,000  

Error     293   21249,9      72,5 

Total     443   45400,8 

 

Pooled StDev =     8,52             

Figure 14: One-way ANOVA: gestation length vs mare 
The one-way ANOVA rejects ho. The gestation length is different depending on the 

individual mare, as the P-value of 0.000 is less than 0.05. However, most of the confidence 

intervals overlap, as could be expected.  

 

If we put all the different parameters which have a significant influence on the gestation 

length in one model we get the following regression equation: 

Regression Analysis: Gestation length vs NML; Foal sex; Mating month, Mare 

reproductive status and mare ID 

 

The regression equation is 

Gest. Lngth. = 353 + 2,38 NML + 3,07 Sex code - 2,6 2 Mating month2 

           + 2,39 Mare status code + 0,00473 Dam ID  

 

Predictor        Coef     SE Coef          T        P 
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Constant      352,567       2,153     163,74    0,0 00 

NML            2,3769      0,7731       3,07    0,0 02 

Sex code       3,0711      0,7499       4,10    0,0 00 

Mating m      -2,6170      0,3993      -6,55    0,0 00 

Mare sta       2,3868      0,4445       5,37    0,0 00 

Dam ID       0,004730    0,003016       1,57    0,1 17 

 

S = 9,352       R-Sq = 18,9%     R-Sq(adj) = 18,3% 

 

6.4 Analysis hypothesis 2 

2. Pci, as measured in days, is depending on different variables of maternal, paternal, foetal 

and environmental origin. 

2.1. Pci is depending on the sex of a previous foal. 

• Ho: pci is the same for both sexes of a previous foal. 

• Ha: pci is not the same for both sexes of a previous foal. 

One-way ANOVA: Pci vs previous foal sex  

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

pr sex c    1        76        76     0,31    0,577  

Error     404     99008       245 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  -----+---------+ ---------+---------+- 

0         192     31,50     15,18  (--------------* --------------)  

1         214     32,37     16,07         (-------- -----*-------------)  

                                   -----+---------+ ---------+---------+- 

Pooled StDev =    15,65              30,0      31,5       33,0      34,5 

Figure 15: One-way ANOVA: pci vs previous foal sex 
The One-way ANOVA shows that there is no significant difference between parturition until 

new fertilisation interval depending on the sex of the previous foal, as the p-value of 0.577 is 

greater than 0.05 and all confidence intervals overlap. 

 

2.2  The pci is depending on the stallions.   

• Ho: pci is the same for all the used stallions. 

• Ha: pci is not the same for all the used stallions. 

One-way ANOVA: Pci vs Stallion  

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  
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Stallion    4       466       117     0,47    0,755  

Error     401     98618       246 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  -----+---------+ ---------+---------+- 

1          93     33,01     16,04                      (-------*-------)  

2         123     31,46     16,59                   (------*------)  

3         121     32,48     14,50                     (------*------)  

4          44     31,66     17,15               (-- --------*-----------)  

5          25     28,52     12,11   (-------------- *---------------)  

                                   -----+---------+ ---------+---------+- 

Pooled StDev =    15,68              24,0      28,0       32,0      36,0 

 

1=Val d’Arno; 2=Turbulent Dancer; 3=Sakura Seeking;  4=Magic Ring; 5=Gold Centre 

Figure 16: One-way ANOVA: pci vs stallion 
The One-way ANOVA shows that there is no significant difference in pci for the different 

stallions, as the p-value =0.755 is greater than 0.05 and all confidence intervals overlap. 

 

2.3 The pci is depending on the year of mating. 

• Ho: pci is the same for the different years of mating. 

• Ha: pci is not the same for the different years of mating. 

One-way ANOVA: Pci vs Year of serving 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

year cod   13      2976       229     0,93    0,518  

Error     392     96108       245 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ----+---------+- --------+---------+-- 

1993       15     32,33     17,51       (---------- --*------------)  

1994       21     35,38     14,86              (--- -------*----------)  

1995       15     33,40     18,97        (--------- ----*------------)  

1996       20     34,50     17,06            (----- ------*----------)  

1997       29     34,97     17,17               (-- ------*---------)  

1998       34     27,06     18,27  (--------*------ --)  

1999       31     34,52     16,33              (--- ------*--------)  

2000       32     29,16     13,48      (--------*-- ------)  

2001       48     35,02     16,00                 ( ------*-------)  

2002       32     33,03     13,94            (----- ---*--------)  

2003       21     30,86     11,66      (----------* -----------)  

2004       41     29,44     16,33       (-------*-- -----)  
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2005       34     31,21     15,93         (-------- *--------)  

2006       33     29,24     11,33      (--------*-- ------)  

                                   ----+---------+- --------+---------+-- 

Pooled StDev =    15,66             24,0      30,0      36,0      42,0 

Figure 17: One-way ANOVA: pci vs year of serving 
The One-way ANOVA shows that there is no significant difference in pci for the different 

years, as the p-value of 0.518 is greater than 0.05 and all confidence intervals overlap. 

 

2.4 The pci is depending on the parity of a mare. 

• Ho: pci is the same for all different parities of a mare. 

• Ha: pci not the same for all different parities of a mare. 

One-way ANOVA: Pci vs Parity 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

Parity     16      2441       153     0,61    0,873  

Error     389     96643       248 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ---+---------+-- -------+---------+--- 

 2         70     32,90     18,52                    (*-)  

 3         61     31,49     16,42                   (-*-)  

 4         45     28,87     10,75                 ( -*--)  

 5         53     30,26     14,03                  (-*-)  

 6         41     32,90     15,60                   (-*--)  

 7         34     32,35     15,71                   (-*--)  

 8         25     30,56     14,38                 ( --*--)  

 9         27     35,67     15,94                    (--*--)  

10         14     36,29     18,65                   (---*---)  

11         13     37,85     20,45                    (---*---)  

12          8     31,25     14,80               (-- ---*----)  

13          4     23,50      2,38         (-------* ------)  

14          2     34,00     15,56           (------ ----*----------)  

15          5     33,20     10,43               (-- ----*------)  

16          1     25,00      0,00  (--------------- *--------------)  

17          2     21,50     16,26     (----------*- ---------)  

18          1     26,00      0,00   (-------------- *--------------)  

                                   ---+---------+-- -------+---------+--- 

Pooled StDev =    15,76               0        20        40        60 

Figure 18: One-way ANOVA: pci vs parity 
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The One-way ANOVA suggests that there is not a significant difference in pci for the 

different parities of a mare, as the p= 0.873 is greater than 0.05 and all confidence intervals 

overlap. 

 

2.5 The pci is depending on the residency of the mare. 

• Ho: pci the same for mares on NML and mares not on NML. 

• Ha: pci is not the same for mares on NML and mares not on NML. 

One-way ANOVA: Pci vs residence 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

NML?        1       156       156     0,64    0,425  

Error     404     98928       245 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  ------+--------- +---------+---------+ 

0         167     32,70     16,87        (--------- ----*--------------)  

1         239     31,44     14,74  (-----------*--- ---------)  

                                   ------+--------- +---------+---------+ 

Pooled StDev =    15,65               30,4      32, 0      33,6      35,2 

 

0= Mares who not stood on NML the whole year;  

1= Mares who stood on NML the whole year  

Figure 19: One-way ANOVA: pci vs residence 
The One-way ANOVA shows that there is no significant difference in pci for the mares on 

NML and the mares not on NML, as the p-value of 0.425 is greater than 0.05 and all 

confidence intervals overlap. 

 

2.6 The interval is depending on the mating month. 

• Ho: The interval is the same for the mares mated in different months. 

• Ha: The interval is not the same for the mares mated in different months. 

One-way ANOVA: Pci vs Mating month 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

Mating m    4      4047      1012     4,27    0,002  

Error     401     95038       237 

Total     405     99084 

                                   Individual 95% C Is For Mean 

                                   Based on Pooled StDev 

Level       N      Mean     StDev  -+---------+---- -----+---------+----- 
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2          26     29,27     10,01     (--*--)  

3         104     30,15     11,34       (*-)  

4         177     30,37     15,05       (*)  

5          98     37,29     20,16          (-*)  

6           1     49,00      0,00  (--------------- *--------------)  

                                   -+---------+---- -----+---------+----- 

Pooled StDev =    15,39            20        40        60        80 

 

1= Aug; 2=Sept; 3=Oct; 4=Nov; 5=Dec; 6=Jan 

Figure 20: One-way ANOVA: pci vs mating month 
The One-way ANOVA shows that there is a significant difference in pci for the mares mated 

in the different months, as the p-value of 0.002 is less than 0.05 and not all confidence 

intervals overlap. Only the confidence interval of December does not overlap with the 

confidence intervals of October and November, thus these two differ significantly from each 

other. 

 

2.7 The pci is depending on the individual mare. 

• Ho: pci is the same for all mares. 

• Ha: pci is not the same for all mares. 

For this these hypothesis we ran a One-way ANOVA with only the mares that had more than 

one pregnancy. 

One-way ANOVA: Pci vs mare ID 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

mare ID    85     20118       237     1,28    0,089  

Error     164     30276       185 

Total     249     50394 

 

Pooled StDev =    13,59              

Figure 21: One-way ANOVA: pci vs mare 1 
The One-way ANOVA shows that there is not a significant difference between parturition to 

new fertilisation interval for the different mares, as the p-value of 0.089 is higher than 0.05.  

 

However, if the test is run with mares that had more than two pregnancies the situation 

changes: 

One-way ANOVA: Pci vs mare ID 

Analysis of Variance for Days Unt 

Source     DF        SS        MS        F        P  

mare ID    46     12964       282     1,54    0,032  
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Error     125     22925       183 

Total     171     35889 

                                

Pooled StDev =    13,54                  

Figure 22: One-way ANOVA: pci vs mare 2 
In this case Ho is rejected, as there is a significant difference in parturition to new fertilisation 

interval for the different mares, as the p-value of 0.032 is less than 0.05.  
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7 Conclusion 

7.1 Conclusion hypothesis 1 

The gestation length of a foal is significantly influenced by some different variables tested on 

this New Zealand Thoroughbred stud farm from 1993 until 2007.  

 

We found that the mean gestation length of 627 Thoroughbred mares, over a period from 

1993 until 2007 was 351.97 ± 10.35 days, with a minimum of 309 and a maximum of 398 

days.  

We also found that the gestation length of a foal is depending on different variables, of foetal, 

maternal and environmental origin. The gestation length on this studfarm was significantly 

influenced by sex of the foal, the reproductive status of the mare, the residence of the mare, 

the mare herself and the mating month.  

 

Filly foals have a gestation length of 350.39 ± 10.23 days and colt foals have a mean gestation 

length of 353.32 ± 10.27 days.  

Gestation length vs foal sex
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Values with a different superscript differ significantly, one-way ANOVA-test P<0.05 

Figure 23: Gestation length vs foal sex 

 

Although the parity of the mare had no influence on the gestation length the reproductive 

status of the mare did have an influence. Foaling mares had the shortest gestation length, 

349.31 ± 8.76 days which was significantly different from the empty mares that had the 

longest gestation length of  355.75 ± 10.89 days. The maiden mares had a gestation length in 

between those two of 352.36 ± 11.45 days, which was only significantly different from the 

empty mares.  
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Gestation length vs mare status
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Values with a different superscript differ significantly, one-way ANOVA-test P<0.05 

Figure 24: Gestation length vs mare reproductive status 
 

Also the residence of the mare had an influence on the gestation length. Mares that had their 

residence the whole year on New Market Lodge had a significantly longer gestation length 

with a mean of 353.26 ± 9.91 days in comparison to the mares who stood at other places 

during the year, which had a mean gestation length of 350.47 ± 10.65 days.  

Gestation length vs residence

350,47
353,26

335
340
345
350
355
360
365

Somewhere else NML

residence

G
es

t.
 l

en
g

th
 i

n
 d

ay
s

a
b

n=289 n=338

 
Values with a different superscript differ significantly, one-way ANOVA-test P<0.05 

Figure 25: Gestation length vs residence 
 

The mating month had also a significant influence on the gestation length of these mares. 

Only the months September until December had enough mares to draw conclusions with any 

confidence. These months differed all significantly from each other with a decreasing number 

of days each month. The mares served in September had a mean gestation length of 357.04 ± 

10.93 days, in October of 353.99 ± 10.61 days, in November of 350.11 ± 8,87 days and in 

December of 346.03 ± 8.39 days. 
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Gestation length vs mating month
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Values with a different superscript differ significantly, one-way ANOVA-test P<0.05 

Figure 26: Gestation length vs mating month 
 

The individual mare had also a significant influence on the gestation length if taking into 

account all mares that had given birth to more than 1 foal.  

 

Putting all these different parameters in a model, the following regression analysis emerges:  

Gestation length = 353 + 2.38 NML + 3.07 Sex code – 2.62 Mating month + 2.39 Mare status 

code + 0.00473 Dam ID 

This means that every pregnant mare on this stud had a gestation length of 353 days plus 2.38 

days for the ones staying on NML the whole year, plus 3.07 days if the sex of the foal was a 

colt, plus 2.62 times the mating month counted from August, plus 2.39 if the mare status was 

foaling or plus 2 times 2.39 if the mare was maiden or plus 3 times 2.39 if the mare was 

empty. This regression has an R-squared of 18.9%, so 18.9% of the gestation lengths can be 

predicted in this way. In this regression analysis the influence of the mare herself is not 

significant anymore, because every mare was used and not only the ones with more than 1 

pregnancy.  

 

The stallion used for serving, the parity of the mare and the year of serving had no significant 

influence on the gestation length in this study. 
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7.2 Conclusions hypothesis 2 

Pci, as measured in days, is depending on different variables of maternal, paternal, foetal and 

environmental origin, tested on this New Zealand Thoroughbred stud farm from 1993 until 

2006. 

The mean interval of the 327 data from 194 different foaling mares over the years 1993 until 

2006 on this stud farm was 32.00 ± 16.00 days with a minimum of 8 and a maximum of 117 

days. The variables that influences the parturition to new fertilisation interval are the mating 

month and the individual mare.  

The mean interval for the mares mated in September was 29.27 ± 10.01 days, which is not 

significantly different for the mean intervals of October and November (30.15 ± 11.34 and 

30.37 ± 15.05 days respectively). The interval of these last two months differs significantly 

from the interval of December (37.29 ± 20.19 days). January has too few data to draw any 

conclusion. 
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Values with a different superscript differ significantly, one-way ANOVA-test P<0.05 

Figuur 27: Pci vs mating month 
 
The mare herself had also a significant influence on the pci. 

 

In this study the sex of the previous foal, the stallion, the year of mating, the parity of the 

mare and the residence of the mare had no significant influence on the pci. 
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8 Discussion 

Because of the use of hCG 24h until 36h before mating, the mating time was very close to the 

fertilisation time. After the use of hCG in a mare with a >40mm follicle, the mean time until 

ovulation by warmblood horses is 31.2 hours, with 97.5% of the mares ovulating within 48 

hours (Sieme et al. 2003). Because it can be supposed that there is no major difference in the 

response to hCG of Thoroughbreds compared to warmbloods, fertilisation can be assumed to 

happen in most of the mares on the same day as the mating and in 97.5% of the mares before 

the end of the day after the mating. In this study we found a mean gestation length of 351.97 ± 

10.35 days, with a minimum of 309 and a maximum of 398 days. In other studies in 

Thoroughbreds, a mean gestation length of 344.1 ± 0.49 with a range of 315 – 388 was found 

(Davies Morel et al. 2002), which is 8 days shorter than we found on this stud farm. That 

study was done on four different farms within the Midlands area of the United Kingdom over 

the years 1989 – 1999. Apparently, the gestation length in New Zealand, in the Southern 

hemisphere, is longer than the gestation length of the same horse breed in the United 

Kingdom, in the Northern hemisphere. This may have to do with differences in food intake. In 

the Northern hemisphere, horses are kept inside for a long part of the gestation period, or even 

during the entire gestation. The food intake of these mares is more equal en more controlled in 

comparison to New Zealand were the mares are kept outside during the entire gestation and 

where their food intake is depending on the growth of the vegetation and thus on weather 

conditions. Further research is necessary to look at data from different stud farms within New 

Zealand to see if these also feature a longer gestation length in comparison with the 

Thoroughbreds on the Northern hemisphere. It should be mentioned that in some studies 

extreme gestation lengths were excluded, for example in the work by Valera et al. (2006), 

where only mares with a gestation length in the range of 310 – 360 days were used. In our 

study we decided, just as in the work by Davies Morel et al. (200) not to exclude extreme 

values, in order not to manipulate outcome. 

The difference in gestation length depending on the foal sex has been found in more studies 

with different breeds of horses (Bos and van der Mey 1980; Davies Morel et al. 2002; Pérez 

et al. 2001; Valera et al. 2006). In all those studies is found that the gestation length of colts 

was longer (1.8 – 3.8 days) than of fillies. We found a 2.9 days longer gestation length for 

colts. In Thoroughbred breeding practice it is common to do an extra manual or 

ultrasonographic examination to confirm the pregnancy after the end of the breeding season 

(Allen et al. 2007). This examination can be used to determine the sex of the foetus. 
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According to Bucca, clinicians with substantial experience in ultrasound assessment of foetal 

well-being can easily familiarise themselves with gender determination. It can be done 

between days 57 and 70 (with an optimum of 59 to 68 days) by rectal ultrasound and between 

days 100 and 244 (with an optimum of 120 to 210 days) by transabdominal ultrasound 

(Blanchard et al. 2003; Bucca 2005). With this knowledge the breeder can make a better 

prediction of the expected parturition day. 

Although the parity of the mare had no significant influence, the reproductive status did 

influence the gestation length. The foaling mares had the shortest gestation lengths, the empty 

mares the longest en the maiden mares had a gestation length in between those two. The 

longer gestation length of maiden mares can be explained in by less foeto-maternal contact of 

maiden mares in comparison with foaling mares. The surface density of the microcotyledones 

of maiden mares is significantly lower than in older mares (Wilsher and Allen 2003). Empty 

mares have more often an inflammation of the uterus, as evidenced by cytology (Riddle et al. 

2007), and it is possible that the empty mares where empty because they had a fertility 

problem with their uterus in the previous year. This can also lead to less foeto-maternal 

contact and a longer gestation length. 

In this study we also found a difference in gestation length of mares who stood for the whole 

year on NML and mares who did not. The mares on NML had a 2.8 days longer gestation 

length than mares living elsewhere. This longer gestation length may have to do with the food 

intake, or with other management differences. However, there were no data available about 

the conditions in the places where the other mares stood during the rest of the year, so the 

exact reasons for this difference remain elusive. 

The influence of the mating month on the gestation length is very clear; for every mating 

month, from September to December gestation length decreased significantly, as was 

expected. Not the amount of gestation days, but an increase in oestrogen as a result of 

increasing daylight is the trigger for parturition (Haluska and Currie 1988; Hodge et al. 1982). 

Therefore, most foals are born in the middle of the season, when there is ample sunlight. We 

found a significant decrease of 4 days every month from September to December, which is a 

little more than the figures in horses in Spain as reported by Valera et al. (2006) (2.75 days) 

and Perez et al. (201) (2-4 days each month). 

In contrast to Marteniuk et al. (1998) we did not find a significant influence of the stallion 

used for serving. The fertility of all five stallions used in this study was above the average for 

Thoroughbreds in New Zeeland (table 1; (www.nzracing.co.nz 2007) and there were no 

extreme mean gestation lengths in any of them (351.5 – 353.3 days), which is in contrast to 
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Marteniuk’s study who found more extreme differences in gestation lengths of stallions that 

turned out to be significant. 

In this study the parity of the mare had no significant influence on the gestation length. Valera 

et al. (2206)  found the shortest gestation length for mares in the range of 10-12 years, from 

which point it slowly increased again. In this data set the number of mares with a high parity 

was low, maybe when the number of mares with high parities would have been higher, a 

decrease of the gestation length in older mares could have been demonstrated. This was 

expected, because the microcotyledone density decreases with age and parity (Wilsher and 

Allen 2003). 

Because of the fact that all mares in New Zealand are kept outside, we expected a significant 

year influence, but we did not find such an influence. However, there was a difference of 

some years with higher (1995, 1996, 2001) or lower (2000, 2005) gestation lengths, which 

may be due to years with higher or lower temperatures and more or less rainfall.  

 

Because of the big variation in pci, 32.00 ± 16.00 days with a minimum of 8 and a maximum 

of 117, we need probably more data to draw reliable conclusions about this interval. There 

was an influence of the individual mare,  if taking into account mares with more than two 

births. We also found an influence of the mating month, with a significant increase of 7 days 

in December in comparison with October en November. This was expected because it is the 

end of the natural breeding season. In a follow-up project it would be good to score the mares’ 

condition as well. Mares in a good condition tend to invest more in their male offspring in 

terms of maternal care patterns, costs to maternal body condition and costs to future 

reproduction. Conversely, mares in poor condition appear to invest more in daughters 

(Cameron and Linklater 2000). Therefore, this is also a variable that has to be considered in 

future studies on the pci. Cameron and Linklater found already that there was a pattern of a 

longer interval after a filly for mares in poor condition and a longer interval after a colt for 

mares in good condition. A next project could focus at the differences within each heat, 

because it is likely that data have a more normal distribution. A problem with this approach is 

how to handle the practice of short cycling. Some mares with a longer interval were short 

cycled one or more times, which has a direct influence on the pci. 

 

For the second hypothesis in particular more research is needed to identify significant 

influences on the pci, which may affect the efficiency of equine reproduction. For the first 

hypothesis more research is also necessary to find if the influences we could demonstrate are 
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consistent and also present on other studs in New Zealand. In this study one single 

veterinarian treated the horses; if in a new project more stud farms are included we have to 

realise that the influence of the vet may be the biggest, even if the reproductive strategy would 

be kept similar for all these studs. 
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12 Attachments 

Table 1: Stallion fertility during serving period on NML 
 
 
 
 
 
 
 
 

 
Table 2: Number (№) of mares served on NML per year and the number of these mares that 
stood on NML 

Year Serving 
Servings 
NML mares 

№ complete 
data 

№ complete data 
NML mares 

% NML mares 
served 

% complete 
data 

1993 40 27 27 19 67,50% 67,50% 
1994 46 26 33 18 56,52% 71,74% 
1995 37 20 28 17 54,05% 75,68% 
1996 31 18 21 11 58,06% 67,74% 
1997 60 30 47 25 50,00% 78,33% 
1998 67 38 55 36 56,72% 82,09% 
1999 52 23 39 20 44,23% 75,00% 
2000 71 27 53 19 38,03% 74,65% 
2001 100 47 83 38 47,00% 83,00% 
2002 75 35 54 26 46,67% 72,00% 
2003 61 31 43 23 50,82% 70,49% 
2004 86 47 65 37 54,65% 75,58% 
2005 69 39 48 28 56,52% 69,57% 
2006 80 38 31 21 47,50% 38,75% 

Total 875 446 627 338     
Mean 62,50 31,86 44,79 24,14 52,02% 71,58% 

 
 
Table 3: Reasons for missing data for hypothesis 1 
Reasons for missing data Number 

Mare was exported 6 
Foal died 9 
Mare died 35 
Not pregnant 115 
Unknown reason 83 

Total 248 

 
 
 
 
 
 
 

Stallion Serving period on NML Fertility % 

Val d'arno from 1993 until 2004 86,73% 
Turbulent Dancer from 1997 until 2005 88,24% 
Sakura Seeking from 2001 until 2005 85,53% 
Magic Ring from 2004 until 2006 84,00% 
Gold centre from 2006 until … not available yet 

Total   86,13% 
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Table 4: Number of pregnancies a mare for hypothesis 1 
№ of pregnancies a mare  № of mares Total 

8 2 16 
7 4 28 
6 6 36 
5 9 45 
4 16 64 
3 31 93 
2 80 160 
1 185 185 

Total 333 627 

 
Table 5: Reproductive status of the mare for hypothesis 1 
Mare status № of mares 

Empty 219 
Foaling 323 
Maiden 85 

Total 627 

 
Table 6: Number of mares per year who fulfilled the criteria for hypothesis 2 and the number 
of these mares who stood on NML. 
Year № serving № servings NML mares % NML mares served 

1993 15 13 86,67% 

1994 21 12 57,14% 

1995 15 11 73,33% 

1996 20 12 60,00% 

1997 29 18 62,07% 

1998 34 26 76,47% 

1999 31 20 64,52% 

2000 32 13 40,63% 

2001 48 22 45,83% 

2002 32 15 46,88% 

2003 21 11 52,38% 

2004 41 24 58,54% 

2005 34 23 67,65% 

2006 33 19 57,58% 

Total 406 239   

Mean 29 17,07 60,69% 
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Table 7: Number of pregnancies a mare for hypothesis 2 
№ of pregancies № of mares  Total 

1 121 121 
2 39 78 
3 27 81 
4 12 48 
5 6 30 
6 1 1 

 
Total 194 327 

 


