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Abstract: This study provides data on the ovarian dimensions of domestic female donkeys (Equus
asinus) during the ovulatory season (May to July) in Iraq's hot summer. While previous research on
equine ovarian dimensions exists, there is limited data specific to donkeys in extreme climates,
revealing a knowledge gap. The research aimed to measure the length, width, and weight of the
ovaries in seven adult donkeys undergoing left flank unilateral ovariectomy. Results indicated
mean dimensions of 30.30 mm in length, 23.70 mm in width, and 12.48 g in weight. These values
were lower than those reported in earlier studies, suggesting that high summer temperatures may
affect ovarian size. This data contributes to understanding reproductive adaptations in donkeys
under harsh environmental conditions.
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1. Introduction

Donkeys are one of the most useful livestock species. Ninety-six percent of these
animals live in developing nations. They are mostly utilized for human transportation,
packing, riding, and as draft animals. Recently, International demand for donkey goods,
including skin gelatin and hypoallergic milk, is high. As a result, donkey populations have
sharply declined, and 79% of domestic donkey breeds are currently in danger of being
extinct [1,2,3]. All species depend on successful reproduction for their continued existence
and evolution. Understanding the variables influencing donkey reproductive and breed-
specific needs is necessary to increase the population of these animals and preserve their
variety [4]. Unlike most of the domestic species, very little is known about donkey’s
reproduction [5].

Seasonal breeders those that actively breed just for a certain amount of time each
year. They govern numerous physiological and behavioral processes by using the
variations in day length as a calendar [6]. The time between one ovulation and the next,
during which each ovulation is followed by estrous symptoms, is known as the estrous
cycle [7].

The length of daylight (photoperiod) is the primary factor that determines the
seasonality of reproductive activity in equids [8,9]. So, the length throughout the ovulatory
season that equids experience based on the latitude in which they currently reside,
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nevertheless, additional elements that may contribute include climate, diet, genetics, and
other environmental factors [10,11,12] the breeding season of donkeys (Equus asinus) is
similar to that of horses and extends from March to August [13]. It was discovered that the
estrous length increased significantly in the spring and summer as opposed to the fall and
winter. Summer diestrus was shorter than other diestrus [14].

Nonetheless, the potential influence of ambient factors such as temperature and
natural lighting on the ovary size of the female donkey and in seasonal breeding, is still
awaiting further investigation [15,16,17]. With the intention of supplying fresh knowledge
for the ovarian dimensions during the ovulatory season and in such dry, sunny summer
in Iraq country, the purpose of the research was the investigator of the potential connection
between ovarian dimensions and the seasonal influence in the domestic female donkey
(Equus Asinus) this including the ovary length, width, and weight [18,19]

Ethical approval

This study was approved by the local committee of the animal care and use at the
College of Veterinary Medicine within the University of Baghdad (Number 1601 in
05/09/2022) [20].

2. Materials and Methods

Seven adult healthy female donkeys aged (3-4 years) And weighted (150-250 kg)
were used in the presented study [21]. The animals kept under similar conditions of
management and feeding, in exposed paddocks and subjected to the atmospheric
conditions of nature under natural day length for the whole trial. Surgical operations were
done in ovulatory season of domestic female donkey [22,23] Unilateral ovariectomy was
done traditionally through left flank region. The operation was done under sedation
Acepromazine (vetoquinol®/ France) at dose (0.01-0.5 mg/kg B.W.) (McFadzean & Love,
2017) and paravertebral nerve block with (0.01 to 0.014 mL/kg B.W.) of 2% lidocaine
hydrochloride (Mobedco-Vet®/ Jordan) (Woodie, 2013). To ascertain the length and width
of each ovary, a digital caliper was used and weighted by a digital medical electronic
balance immediately after surgery (Figure 1) [24,25].

Figure 1. Shows the measurement of length and width by digital caliper, and the weight by digital
medical electronic balance of the left ovary of domestic female donkeys

Statistical Analysis

To ascertain the impact of various elements on the research parameters, the Statistical
Analysis System- SAS (2018) application was utilized. In this study, the T-test was
employed to compare the values [26].
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3. Results and Discussion

As far as we are aware, this is the initial research project. to examine the outcome of
seasonality in a long, hot, dry weather in Iraq on all the ovarian dimensions length, width
and weight in the equids species. A deeper comprehension of the ovaries requires the data
provided in this paper, which are considered the most dynamic organ responsible for
regulating reproductive events in the female reproductive cycle, also to be a reference for
further studies [27].

The ovaries are small, bean-shaped organs that remain such until puberty.
Depending on the stage of reproduction being studied, the ovary's composition changes,
nonetheless, the ovary is primarily made up of a connective tissue stroma that backs up
the interstitial tissue additionally, the germinal elements-follicles and corpora lutea. All
these structures are parts of the ovarian dimensions [28].

(Table 1) shows the mean (+5SD), (+SE) and range of each parameter of the ovary
dimensions of all seven left ovaries that were measured Ovary weight results 12.48
(£3.485D) (+1.31SE) (range 6.70 — 15.60) are similar to results of (Shawky, et al 2020) whom
mentioned the left ovary weight in young age donkeys is 14.00+2.83SE, and also that the
combined ovarian weight and left ovaries are significantly (P< 0.05) lower in young age (1-
7 years old) Jennies in contrast to middle-aged or older animals , Shawky, et al 2020 found
out in their experiment that despite the dry summer with less green fodder the overall
weight of the ovaries was significant (P< 0.05) comparatively higher in the summer than
in other seasons.

In compare to Renner-Martin, et al (2009), investigation results, the ovarian
dimensions of our study are lower in value, where the length was 43.5+5.385D and width
32.4+7.44SD in their measurements, while the ovary weighted 33.98+9.44. in our point of
view the possible explanation is the variation of animal breed, country weather and time
of seasonality when the ovary was measured [29]. The equids are a long day seasonal
breeder, and as such, typically goes through a summer ovulatory season of reproduction.
As one could anticipate, therefore, the size of ovulatory follicles would rise or fall in
response to reproductive activity. There is no doubt that there are many factors affect the
ovarian size in the same animal specious, whether its age, the animal breed, time within
the breeding season, or the reproductive activity. The primary reason of variation in
ovarian dimensions is follicular composition.

The biggest ovaries are anticipated to be in heat, the presence of many follicles can
cause medium to large ovaries. However, this study does not support the measurement of
follicular size by its own but believed it had an effect on the ovarian dimensions, 60% of
the experimental ovaries had a follicular at time of measurement (Figure 2). Follicles can
be 2-20 mm in size. The least follicle size at the end of the season has been decumented by
(Hinrichs & Schmidt, 2000) and a greater follicle size at the start of the season, as suggested
by research by Raz, et al (2009). The presented study recommends the further studies to
consider the follicular size out of the ovary dimension, plus compare the ovary dimensions
between ovulatory season and un-ovulatory season [30].

Table 1. Mean, SD, SE and Range of ovarian dimensions, SD: Stander deviation. SE: Stander

error.
Ovarian dimensions | No Mean SD SE Range
Length (mm) 7 30.30 0.76 0.28 29.20-31.20
Width (mm) 7 23.70 2.27 0.86 20.90 — 28.00
Weight (g) 7 12.48 3.48 1.31 6.70 — 15.60
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Figure 2. Shows left ovarian folliculars of domestic female donkey

4. Conclusion

In conclusion, this study provides novel insights into the ovarian dimensions of
domestic female donkeys (Equus asinus) during the ovulatory season in Iraq's hot
summer. The results indicated that the mean ovarian length, width, and weight were lower
than those reported in previous studies conducted in different environmental conditions,
suggesting that high temperatures and climate may influence ovarian size. This study
contributes valuable data on reproductive adaptations in donkeys under extreme climatic
conditions, highlighting the need for further research into the effects of environmental
factors, such as temperature and day length, on ovarian and follicular development. Future
studies should also investigate comparisons between ovulatory and non-ovulatory
seasons to better understand these reproductive dynamics.
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