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Abstract
In humans and animals there is a popular belief that

The retrospective study was performed on data

spontaneous parturition, and therefore pregnancy

collected from 96 Martina Franca healthy jennies with

length, could be influenced by the lunar cycle, but

a normal singleton pregnancy course. The present

results from humans are often impaired by multiple

study showed that, whit lunar cycle divided in 4 lunar

variables of the studied population. In domestic

phases, neither lunar phase at ovulation, nor lunar

animals those problems can be limited by studying

phase at foaling significantly influenced pregnancy

restricted population, such as a single breed, reared

length (371.8±6.45 days). Pregnancy length was not

under uniform conditions.

significantly influenced also by the month of the year
in which ovulation and spontaneous foaling occurred,

The present study aimed to assess the possible

as well as by jennies’ age and foal’s sex.

influence of the lunar cycle on pregnancy length in
Martina Franca jennies belonging to a single breeding

In conclusion, pregnancy length in Martina Franca

farm.

jennies is very variable (335-395 days) but does not
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seem to be influenced by lunar phases at ovulation or

time could be influenced by the lunar cycle. A recent

at foaling, month of ovulation and foaling, and by

study on cows [15], showed a significant influence of

jennies’ age and foal’s sex. Further studies are needed

the moon on spontaneous parturition.

to clarify the reasons for this pregnancy length
variability in Martina Franca donkey breed.

The influence of the moon on living beings can be
attributed to factors such as gravity and light changes

Keywords: Donkey; Lunar cycle; Ovulation;

and their supposed actions on hormonal production

Pregnancy length

and regulation [16]. Due to the moving of the moon
relatively to the earth and the sun, lunar days are not

1. Introduction

perfectly 24 hour-lasting and this, in turn, alters the

In humans and animals many different physiological

light cycle [17]. Moreover, it was suggested that some

aspects were reported to be influenced by the moon

cyclic variations related to the lunar cycle can be

phase [1]. In human’s, it is often perceived that the

mediated by melatonin and endogenous steroids, with

onset of delivery can be influenced by environmental

a release of neurohormones triggered by some factors,

factors. Some climatic parameters, such as the

such as the electromagnetic radiation and/or the

atmospheric pressure, the time of the day, and day

gravitational force of the moon [1].

within the week, are reported to influence the
admission to the hospital for labor and/or delivery [2-

Some authors [18] investigated the role of the moon at

4]. Beside the above-mentioned climatic factors, also

birth on behaviour and cognition in donkeys and

the lunar phases are supposed to influence the time of

found that a 10% linear correlated effect on learning

delivery, even if the scientific studies results remain

ability played by the moon phase. One study assessed

controversial [4-14]. The main concern regards

the possible effect played by the moon at mating on

multiple variables of the studied population according

the proportion of male to female horse foals at birth

to genetics, social, nutritional, and environmental

[19] but did not find a relation between moon phase at

conditions, impairing results evaluation. The possible

mating and foal’s sex.

effect played by the lunar cycle on parturition timing
has been supposed also for animals. In domestic

In mammals, many parameters can influence the

animals, the process of domestication reduced the

pregnancy length and, in turn, the occurrence of

genetic diversity [15] and within a specific breed the

parturition.

genetic variability is also much lower, due to

environmental and genetic factors are listed. A

inbreeding.

previous study [20] investigated some factors

Among

them,

maternal,

fetal,

affecting pregnancy length in jennies and found that
Moreover, within a single farm, the climatic

pregnancy duration was influenced by foal’s sex, but

conditions, management, nutrition, and environmental

not by foal birth weight, year of parturition, month of

conditions are uniform for all the animals. In equine

ovulation and parturition, and by the jennies’ age.

husbandry there is the popular belief that delivery
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To the authors knowledge, no studies have focussed

At the time of estrus onset, all the jennies were

on the possible effect of lunar cycle on pregnancy

monitored by ultrasound every 24 h until ovulation,

length in donkeys. Therefore, the present study aimed

detected by the disappearance of the dominant follicle

to assess, beside some maternal, fetal, environmental

[21]. Natural matings with stallions of proven fertility

factors, the possible effect of lunar phases at ovulation

were repeated every other day starting when the

and at foaling on pregnancy length in Martina Franca

follicle was greater than 30 mm in diameter. The day

donkeys.

of ovulation was considered as the 1st day of
pregnancy. Pregnancy was checked at 14 days after

2. Materials and Methods

ovulation and confirmed at 28 days after ovulation.

The project was approved by the Committee on

All the jennies were fully monitored from the time of

Animal Research and Ethics of the Universities of

mating until parturition, to check for health, normal

Chieti-Pescara

pregnancy course, and for normal fetal well-being and

and

Teramo

(http://www.unich.it/unichieti/appmanager/federati/C

development. When parturition was approaching,

EISA), Protocol #45/2013/CEISA/COM, approval

detected by udder enlargement, all the jennies were

date July 16, 2013.

moved to individual foaling boxes and supervised by
video cameras.

2.1 Animals
The

retrospective

study

was

performed

on

2.3 Foalings

reproductive records obtained from 96 Martina Franca

In

all

cases

jennies

were

allowed

to

foal

jennies, during a three-year period, in a single

spontaneously, without interferences, but surveilled,

breeding farm located in Taranto (40°25′5″N,

as previously reported [22]. Criteria previously

17°14′27″E), in the south of Italy. According to

reported for normal spontaneous foaling and for foal

Köppen and Geiger, the climatic classification in

maturity, health, and viability in Martina Franca

Taranto is cold semi-arid climate (BSk); mean

donkey breed, were adopted [20, 21, 23-25].

temperature is 17.0°C, and the mean annual raining
value is 470 mm.

2.4 Lunar cycle
The lunar cycle was divided in the classical four

All the jennies, 5-15 years old, 330-360 kg body

phases: waxing crescent, waxing gibbous, waning

weight, were kept in open paddocks and daily fed

gibbous, waning crescent, each one lasting about 7.4

with 6-8 kg of good quality hay, plus 1.5 kg of

days. Moon phase at ovulation and at foaling records

commercial food for pregnant or lactating mares.

were obtained from the Astronomical Observatory of

They were healthy, dewormed before breeding, and

Abruzzo.

regularly vaccinated.
2.5 Statistical analysis
2.2 Estrus monitoring, mating, and pregnancy

Data about jennies’ age at parturition, date of

diagnosis

ovulation, date of parturition, foal sex and pregnancy
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length were recorded for all the jennies. The lunar

3. Results

phase at ovulation and at parturition were also

3.1 Clinical findings

recorded. The statistical analysis was performed by

All the jennies foaled spontaneously and unassisted at

univariate generalized linear model (GLM) to assess

the physiologic term of pregnancy, at 335-395 days

the possible influence of month of ovulation, month

after ovulation. All the deliveries were eutocic and in

of foaling, lunar phase at ovulation and lunar phase at

all cases the fetal and placental expulsion times

foaling on pregnancy length. Jenny’s age effect on

fulfilled the criteria previously reported for normal

pregnancy length was assessed by linear regression,

parturition in Martina Franca donkey breed. All the

while the possible effect of the foal sex on pregnancy

foals, 63 males (65.6%) and 33 females (34.4%) were

length was assessed by χ2 test. Differences were

mature, healthy, viable, and with body weight within

considered significant with p<0.05.

the range previously reported for this donkey breed.
Clinical findings are summarized in table 1.

Jennies

Pregnancy

Foal

Placental

Apgar

Foal

Time

age

length

expulsion

expulsion

score

birth

standing

suck

(years)

(days)

time

time

weight

(min)

(min)

(min)

(min)

(kg)

17.8 ± 6.81

52.6 ± 15.21

62.9 ± 15.07

99.3 ± 29.55

9.4 ± 4.3

371.8 ± 6.45

9.3 ± 0.83

32 ± 3.95

for

Time for first

Table 1: Clinical findings (mean±SD) about the 96 Martina Franca jennies foalings.

3.2 Effect of month of ovulation and of month of

distribution of foalings along the months of the year,

foaling on pregnancy length

was not uniform, with the highest numbers of

The month in which ovulation occurred did not

deliveries in March-June (66.6%), but without a

significantly influence the pregnancy length. The

significant influence on pregnancy length (table 2).

Jan

Feb

March

April

May

June

July

Aug

Sept

Oct

Nov

Dec

4

9

11

25

16

12

4

2

7

2

2

2

(4.2)

(9.4)

(11.4)

(26.0)

(16.7)

(12.5)

(4.2)

(2.1)

(7.3)

(2.1)

(2.1)

(2.1)

366.6 ±

361.3 ±

380.5 ±

365.7 ±

377.5 ±

369.0 ±

371.5 ±

13.45

11.24

7.78

13.79

13.43

0.0

9.19

375.7

378.1

± 4.16

8.31

±

380.4
10.53

±

366.8
24.46

±

368.1
9.73

±

Table 2: Distribution of foalings along the months of the year, expressed as number and (%), and pregnancy length,
expressed as days (mean±SD) in the 96 Martina Franca jennies.
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Lunar phases
Waxing crescent

Waxing gibbous

Waning gibbous

Waning crescent

Ovulation

368.6 ± 18.69

371.7 ± 8.57

372.1 ± 14.62

372 ± 6.50

Foaling

371.5 ± 11.52

363.3 ± 29.91

370.5 ± 17.49

370.2 ± 17.80

Table 3: Pregnancy length, expressed as days (mean±SD) according to lunar phases at ovulation and at foaling, in
the 96 Martina Franca jennies.

3.3 Effect of lunar phases on pregnancy length

and at foaling on primiparous and multiparous

Pregnancy length was not significantly influenced by

jennies, because this information was not available

lunar phases (p = 0.328), nor at ovulation (p = 0.152)

from the data records.

neither at foaling (p = 0.216; table 3).
The absence of effects played by the lunar cycle on
3.4 Effect of jennies’ age and foal’s sex on

admission to hospital for parturition was also reported

pregnancy length

by several studies in humans [4, 13, 14, 26], while

Neither jennies’ age (p=0.184), nor foal’s sex

[12] reported an increased rate of births during the full

(370.8±17.34 vs 370.5±11.68 d in males and females,

moon. Pregnancy length was 335-395 (371.8 ± 6.45)

respectively; p=0.286) showed a significant influence

days long after ovulation, in agreement with the range

on pregnancy length.

(333-395 d), and average duration previously reported
for the same donkey breed [20, 22, 23, 27-31].

4. Discussion

Pregnancy length resulted highly variable among the

The present study results showed that neither at

96 studied Martina Franca jennies, confirming the

ovulation nor at foaling, the lunar phases significantly

wide length variability in Martina Franca donkey

influenced pregnancy length in 96 Martina Franca

normal gestations, as previously reported by [20], but

Jennies

lower than the 331-421-day long gestation variability

reared

under

uniform

breeding

and

management conditions. This result is in contrast with

reported for three Spanish donkey breeds [32].

recent findings in cows [15], in which the effect of
moon phase was significantly associated with timing

Pregnancy length was not significantly influenced by

of spontaneous calving in Holstein cows, with

month of ovulation, month of foaling, age of the jenny

increased births around full moon in multiparous, but

and foal’s sex. Almost all these findings were

not in nulliparous cows. Previously, [12] reported

superimposable with data previously reported for the

significant clusters of deliveries in relation to full

Martina Franca breed, except for the influence of the

moon

they

foal’s sex. In a previous study [20], on a consistent

considered this data cautiously. In the present study,

number of subjects, mean pregnancy length resulted 5

the retrospective analysis of data did not allow to

days longer in jennies giving birth to male than

assess the possible effect of lunar phases at ovulation

female foals, while in horse mares [33] a significant

in

multiparous

women,

although
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influence of the foal’s sex on gestation length was

5. Conclusions

found. Therefore, the possible effect of foal’s sex on

In conclusion, results from the present study showed

pregnancy duration remains controversial and need

that, in Martina Franca jennies, reared in a single

further investigations.

breeding farm in the south of Italy, the lunar phases at
ovulation and at foaling did not influence pregnancy

The lacking effect of the month of ovulation and of

length. In addition, some other factors, such as the

parturition on pregnancy length, despite a tendency to

month of ovulation and of foaling, the jennies’ age,

have a more concentration of foalings (67%) in spring

and the foal’s sex, did not influence pregnancy length,

months from March to June, agrees with data

resulted, however very variable. Further studies are

previously reported for the same donkey breed [20],

needed to clarify the reasons for this pregnancy length

However, in Spanish donkeys, [32], reported longer

variability in Martina Franca donkey breed.

pregnancy length in jennies covered in early breeding
season. The distribution of both ovulation and

Funding

parturition along the whole calendar year is not

The present study has been carried out in the

surprising. Previous studies have indeed reported the

framework of the Project “Demetra” (Dipartimenti di

absence of a true breeding seasonality in Martina

Eccellenza 2018 – 2022, CUP_C46C18000530001),

Franca jennies [34] and jackasses [35, 36]. The

funded by the Italian Ministry for Education,

concentration of foalings in spring months could

University and Research.

merely reflect a managerial preference for having
births during the period in which there are the best
climatic conditions and temperature for the offspring.

Conflict of Interest
None.

On the other hand, it could also be supposed that the
lowest number of foalings in seasons different from
spring, is the result of a low number of jennies with
fertile cycles in the summer-to-winter months, as

References
1.

human and animal behavior and physiology.

previously reported by Henry et al. [37] for donkeys.

Postepy higieny i medycyny doswiadczalnej
(Advances in Hygiene and Experimental

According to the possible effect of month of ovulation
on pregnancy length, it is to note that a significant
influence of the month of breeding on gestation length

Medicine) (Online) 60 (2006): 1-7.
2.

Fleschler

RG,

Cohen

SM.

Journal of Nursing and Midwifery Sciences

length, in agreement with previous data from Martina

Archives of Veterinary Science and Medicine

EA,

barometric pressure and onset of labor.

age of jennies did not show influence on pregnancy

contrast with data from the horse mare [33].

King

Association between significant decrease in

was previously reported in the horse mare [33]. The

Franca jennies [20], and Spanish donkeys [32], but in

Zimecki M. The lunar cycle: effects on

42 (1997): 32-34.
3.

Hirsch E, Lim C, Dobrez D, et al.
Meteorological factors and timing of the

39

Arch Vet Sci Med 2021; 4 (2):34-42
initiating

event

of

DOI: 10.26502/avsm.023

human

parturition.

International Journal of Biometeorology 55
(2011): 265-272.
4.

Ochiai AM, Gonçalves FL, Ambrizzi T, et

of the lunar cycle on frequency of births and

al. Atmospheric conditions, lunar phases, and

birth complications. American Journal of

childbirth:

Obstetrics and Gynecology 192 (2005):

a

multivariate

analysis.

(2012): 661-667.

6.

8.

9.

1462-1464.
14. Morton-Pradhan S, Bay RC, Coonrod DV.

Leonard P. Childbirths and the full moon.

Birth rate and its correlation with the lunar

The Doings 20 (1987): 7-8.

cycle and specific atmospheric conditions.

Rippmann ET, Lancaster P. The moon and

American

the birth rate. American Journal of Obstetrics

Gynecology 192 (2005): 1970-1973.

and Gynecology 74 (1957): 148-1450.
7.

Reproductive Biology 77 (1998): 47-50.
13. Arliss JM, Kaplan EN, Galvin SL. The effect

International Journal of Biometeorology 56

5.

Journal of Obstetrics and Gynecology and

Journal

of

Obstetrics

and

15. Yonezawa T, Uchida M, Tomioka M, et al.

Martens R, Kelly IW, Saklofske DH. Lunar

Lunar

phase and birthrate: a 50-year critical review.

Delivery in Cows. PLOS One 11 (2016):

Psychological Reports 63 (1988): 923-934.

e0161735.

Witter FR. The influence of the moon on

Cycle

Influences

Spontaneous

16. Estes RD, Estes RK. The birth and survival

deliveries. American Journal of Obstetrics

of

wildebeest

calves.

Zeitschrift

and Gynecology 145 (1983): 637-639.

Tierpsychologie 50 (1979): 45-95.

für

Miyaoka E. Application of mixed Poisson-

17. Tromp SW. Possible effects of extra-

process models to some Canadian data.

terrestrial stimuli on colloidal systems and

Canadian Journal of Statistics 17 (1989):123-

living organisms. International Journal of

140.

Biometeorology 16 (1972): 239-248.

10. Trap R, Helm P, Lidegaard O, et al.

18. Navas González FJ, Jordana Vidal J, Pizarro

Premature rupture of the fetal membranes,

Inostroza G, et al. Can Donkey Behavior and

the phases of the moon and barometer

Cognition Be Used to Trace Back, Explain,

readings.

or Forecast Moon Cycle and Weather

Gynecologic

and

Obstetric

Investigation 28 (1989): 14-18.

Events? Animals (Basel) 8 (2018): 215.

11. Kelly IW, Martens R. Geophysical variables

19. Aguilar JJ, Cuervo-Arango J, Santa Juliana

and behavior: LXXVIII. Lunar phase and

L. Lunar cycles at mating do not influence

birthrate: an update. Psychological Reports

sex ratio at birth in horses. Chronobiology

75 (1994): 507-511.

International 32 (2015):43-47.

12. Ghiandoni G, Seclì R, Rocchi MB, et al.

20. Carluccio A, Gloria A, Veronesi MC, et al.

Does lunar position influence the time of

Factors affecting pregnancy length and

delivery? A statistical analysis. European

phases of parturition in Martina Franca
jennies. Theriogenology 84 (2015): 650-655.

Archives of Veterinary Science and Medicine

40

Arch Vet Sci Med 2021; 4 (2):34-42

DOI: 10.26502/avsm.023

21. Contri A, Robbe D, Gloria A, et al. Effect of
the season on some aspects of the estrous
cycle

in

Martina

Franca

donkey.

Theriogenology 81 (2014): 657-661.

donkey

jennies

and

their

foals.

Theriogenology 81 (2014): 825-831.
29. Carluccio A, Noto F, Parrillo S, et al.
Transrectal ultrasonographic evaluation of

22. Mazzatenta A, Veronesi MC, Vignola G, et

combined utero-placental thickness during

al. Behavior of Martina Franca donkey breed

the last half of pregnancy in Martina Franca

jenny-and-foal dyad in the neonatal period.

donkeys. Theriogenology 86 (2016): 2296-

Journal of Veterinary Behavior 33 (2019):

2301.

81-89.

30. Carluccio A, Contri A, Gloria A, et al.

23. Carluccio A, De Amicis I, Panzani S, et al.

Correlation between some

arterial and

Electrolytes changes in mammary secretions

venous blood gas parameters in healthy

before foaling in jennies. Reproduction in

newborn Martina Franca donkey foals from

Domestic Animals 43 (2008a): 162-165.

birth to 96 hours of age. Theriogenology 87

24. Veronesi MC, Panzani S, Govoni N, et al.

(2017):173-178.

Peripartal plasma concentrations of 15-

31. Gloria A, Veronesi MC, Carluccio R, et al.

ketodihydro-PGF2α, cortisol, progesterone

Biochemical blood analysis along pregnancy

and 17-β-estradiol in Martina Franca jennies.

in Martina Franca jennies. Theriogenology

Theriogenology 75 (2011): 752-759.

115 (2018): 84-89.

25. Panzani S, Carluccio A, Probo M, et al.
Comparative

study

on

32. Galisteo

J,

Perez-Marin

CC.

Factors

15-ketodihydro-

affecting gestation length and estrus cycle

PGF(2α) plasma concentrations in newborn

characteristics in Spanish donkey breeds

horses, donkeys and calves. Reproduction in

reared in southern Spain. Theriogenology 74

Domestic Animals 47 (2012): 82-86.

(2010): 443-450.

26. Kuss O, Kuehn A. Lunar cycle and the

33. Kuhl J, Stock KF, Wulf M, et al. Maternal

number of births: a spectral analysis of

Lineage of Warmblood Mares Contributes to

4,071,669

South-Western

Variation of Gestation Length and Bias of

Germany. Acta Obstetricia et Gynecologica

Foal Sex Ratio. PLOS One 10 (2015):

Scandinavica 87 (2008): 1378-1379.

e0139358.

births

from

27. Carluccio A, Panzani S, Tosi U, et al.

34. Contri A, Robbe D, Gloria A, et al. Effect of

(2008b) Morphological features of the

the season on some aspects of the estrous

placenta at term in the Martina Franca

cycle

donkey. Theriogenology 69 (2008b): 918-

Theriogenology 81 (2014): 657-661.

924.

in

Martina

Franca

donkey.

35. Contri A, De Amicis I, Veronesi MC, et al.

28. Veronesi MC, Dall'Ara P, Gloria A, et al.

Efficiency of different extenders on cooled

IgG, IgA, and lysozyme in Martina Franca

semen collected during long and short-day
length seasons in Martina Franca donkey.

Archives of Veterinary Science and Medicine

41

Arch Vet Sci Med 2021; 4 (2):34-42

DOI: 10.26502/avsm.023

Animal Reproduction Science 120 (2010):
136-141.

Clinical and endocrine aspects of the

36. Carluccio A, Panzani S, Contri A, et al.
Influence

37. Henry M, Figueiredo AE, Palhares MS, et al.

of

season

on

testicular

morphometry and semen characteristics in

oestrous cycle in donkeys (Equus asinus).
Journal of reproduction and fertility 35
(1987): 297-303.

Martina Franca jackasses. Theriogenology
79 (2013): 502-507.

This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC-BY) license 4.0

Archives of Veterinary Science and Medicine

42

