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The present experiment was performed with the aim of investigating the effect of season on
behavioral activities of donkeys during the rainy and harmattan seasons in the Northern
Guinea zone of Nigeria. Sixteen apparently healthy donkeys were used as subjects and
divided into four groups based on age. During each season, behavioral activities of each
donkey were evaluated for three weeks using the focal animal sampling technique. The
dry-bulb temperature (DBT), relative humidity (RH), and temperature-humidity index
(THI) were obtained three times each day during the experimental period using standard
procedures. In the rainy season, the mean DBT (31.65 + 0.49°C), RH (73.63 + 1.09%), and
THI (84.39 £ 0.71) were significantly (P<0.0001) higher than the corresponding values of
24.00+0.44°C, 36.80 + 0.92%, and 64.80 + 0.62 in the harmattan season. During the rainy
season, the donkeys spent 60.00 = 0.77%, 25.40 + 0.69%, and 2.94 + 0.21% on grazing,
resting, and grooming, respectively. During the harmattan season, the donkeys spent the
most time on grazing (76.76 £ 0.43%), less time on resting (11.97 + 0.38%), and the least
time on grooming (0.89 + 0.05%). In conclusion, season and seasonal variations affect
the daytime behavioral activities of donkeys in the zone, and this should be considered in
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husbandry practices for donkeys.
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The domestic equid species (horse and donkey) belong
to the taxonomic order Perissodactyla, family Equidae and
genus Equus. The use of donkeys as draught animals in rural
areas has improved considerably the involvement of small-
scale farmers in the market economy [16, 38]. In Nigeria,
donkeys are used mainly in the transportation of goods and
agricultural produce to market [7]. Donkeys continue to be
important in the transportation of goods in countries with
large rural sectors, particularly in areas without access to
affordable motor power, and those with rocky terrains [38].
Donkey milk could be considered for probiotic production
because of its ability to upregulate the immune response of
healthy and elderly humans [35]. Behavioral observation
of animals in their natural environment is a vital key to the
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practice of husbandry, as deviation from normal behavior is
a reflection of some form of stress or disease [19, 23, 39].
Behavioral responses are the first line of defence against
environmental challenges [5, 13]. Although behavior
generally is used to measure stress, health, and produc-
tivity [15], which are prerequisites for animal welfare, an
abnormal behavior indicates lack of adequate welfare [20].
Behavioral activities exhibited by donkeys include grazing,
drinking, defecating, standing, grooming, lying down,
walking, urinating, mutual grooming, aggression (kicking
and biting), vocalization, sniffing, and flehmen [10, 12, 29].

The aim of the present study was to determine the
influence of season on daytime behavioral activities (time
budget) of donkeys, kept on natural pasture during the rainy
and harmattan seasons.

Materials and Methods

Study area
The study was carried out during the rainy and harmattan
seasons at the National Animal Production Research Insti-
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tute, Shika-Zaria (11° 12 N; 7° 33 E), in the Northern Guinea
Savanna zone of Nigeria at an altitude of about 610 mm.

Management of animals

The donkeys were preconditioned for two weeks, during
which they were screened and treated for ectoparasites
and endoparasites. They were kept under a semi-intensive
management system. At night (19:00-06:00 hr, GMT+1),
they were confined in an open, fenced area with a partly
roofed space without walls. They grazed during the day
(08:00-10:00 hr, 12:00-14:00 hr and 16:00-18:00 hr)
on natural pastures, comprising mainly Bermuda grass
(Cynodon dactylon), gamba grass (Andropogon gayanus),
and Egyptian crowfoot grass (Dactyloctenium aegyptium),
and were supplemented with maize and sorghum bran. The
donkeys were given access to water ad libitum during the
experimental period.

Experimental procedure

Sixteen donkeys comprising four adult males, four
adult females, four yearlings, and four foals were used for
the study. The behavioral responses of the donkeys were
evaluated using the continuous sampling method [2, 26].
The behavior of each donkey was monitored for a period
of six hours each day, during which the duration (min)
and frequency of behavioral activities were observed and
recorded. Each behavioral parameter performed by the
donkeys during three one-week recording periods in the
rainy and harmattan seasons was expressed as the mean and
standard error of the mean and as a percentage of the 6-hr
period in minutes (360). The 6-hr observation period was
divided into three periods: 08:00—10:00 hr, 12:00—14:00 hr,
and 16:00—18:00 hr. These intervals divided the day into
morning, afternoon, and evening periods. The experimental
procedure was carried out two times a week for the three
one-week periods in the rainy and harmattan seasons. The
ambient temperature (AT) was recorded simultaneously at
the experimental site using a wet- and dry-bulb thermometer
(S. Brannan & Sons, Cumbria, England), and the relative
humidity (RH) was obtained using an Omsons hygrometric
table (Narindra Scientific Industries, Haryana, India). The
temperature-humidity index (THI) during the experimental
period was calculated using the method of Yousef [43] and
the following equation:

THI=(0.35 tq + 0.65 ty,) x 1.8 + 32,

Where tq was the dry-bulb temperature (°C) and t,;, was
wet-bulb temperature (°C).

Evaluation of behavioral parameters for the first, second,
and third weeks during the rainy season commenced on
August 22-23, September 1-2, and 9-10, 2013, respec-
tively. Behavioral observation for the three weeks during
the harmattan period was performed on December 22-23,

2013, and January 2-3 and 11-12, 2014. Ethological
parameters of the donkeys were observed and recorded
during the rainy and harmattan seasons. For practical
reasons, all observations took place during the day between
08:00—18:00 hr, GMT+1. The donkeys were videotaped
during the experimental procedure using a 16.0 MP Canon
digital camera (PC 1741, A810, Canon, Tokyo, Japan). Prior
to the commencement of each procedure, the animals were
habituated to the presence of humans, and they could be
approached closely (1 m) without appreciably influencing
their behavior. The events that were monitored included
grazing, resting, drinking, standing, walking, lying down,
defecating, urinating, grooming, standing alert, braying, and
kicking [12, 29].

Statistical analysis

The behavioral parameters were subjected to the Shapiro-
Wilk test to determine values that were not normally distrib-
uted. The Mann-Whitney test for nonparametric data was
used to compare grazing behavioral activities of donkeys
during the rainy and harmattan seasons. Seasonal variations
in thermal environment parameters were analyzed using
the independent ¢-test. GraphPad Prism 5.0 for Windows
(GraphPad Software, San Diego, CA, U.S.A.) was used for
the analysis. Values of P<0.05 were considered significant.

Results

Thermal environment parameters from the study period

During the rainy season, DBT and THI were lowest
at 08:00—10:00 hr, with the values being 29.83 £ 0.58°C
and 81.36 + 0.74, respectively (Table 1). In the afternoon
(12:00—-14:00 hr), DBT and THI rose to the peak values
of 34.56 + 0.32°C and 88.43 + 0.54, respectively. The RH
was lowest in the afternoon (12:00-14:00 hr), with the
value being 70.33 £ 1.25%, while the highest RH (76:00
+ 1.99%) was recorded at 16:00—18:00 hr during the rainy
season. During the harmattan season, DBT and THI were
lowest at 8:00—10:00 hr, with values being 24.00 + 0.44°C
and 65.02 + 0.47, respectively. The DBT and THI were
highest at 12:00-14:00 hr (27.00 £ 0.94°C and 66.91 = 1.09,
respectively) (Table 1). The highest RH (36.80 + 0.92%)
was recorded at 8:00—10:00 hr, while the minimum value of
32.90 + 1.93% was obtained at 16:00—18:00 hr. The overall
mean DBT recorded during the rainy season was 31.65 +
0.49°C, whereas during the harmattan season, the value was
24.65£0.49°C (P<0.0001). The overall mean values of RH
during the rainy and harmattan seasons were 73.63 + 1.09%
and 35.30 = 0.95% (P<0.0001), respectively. The overall
THI value decreased significantly (P<0.0001) from 84.39
+ 0.71 during the rainy season to 64.80 = 0.62 during the
harmattan season (Table 1).
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Table 1. Thermal environment parameters during the study period
Season Hour of the day =~ Dry-bulb temperature Relative humidity ~ Temperature-humidity index
Rainy 08:00-10:00 29.83 +0.58 74.56 +1.95 81.36+0.74
(28.00-32.50) (67.00-85.00) (78.90-85.20)
12:00-14:00 34.56 +£0.32 7033 +£1.25 88.43+£0.54
(33.00-36.00) (63.00-75.00) (86.20-91.00)
16:00-18:00 30.56 +0.53 76.00 + 1.99 83.36 +0.87
(28.00-36.00) (62.00-80.00) (78.90-87.89)
Mean + SEM 31.65+0.49? 73.63 +£1.09° 84.39+0.71%
(28.00-36.00) (62.00-85.00) (78.90-91.00)
Harmattan ~ 08:00-10:00 24.00 + 0.44 36.80 +0.92 65.02 +£0.47
(22.50-26.00) (33.00-42.00) (63.50-67.10)
12:00-14:00 27.00 +0.94 32.9+1.93 66.91 +1.09
(23.00-31.00) (20.00-40.00) (62.90-71.30)
16:00-18:00 23.2+0.55 36.22+1.75 62.50 +1.07
(21.00-25.50) (26.00-43.00) (58.10-66.80)
Mean + SEM 24.65 +0.49b 35.30 £ 0.95° 64.80 + 0.62°

(21.00-31.00)

(20.00-43.00)

(58.10-71.30)

Mean + SEM, Values in parentheses are minimum and maximum values, * ®Values with different superscript letters
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are significantly (P<0.05) different.

Behavioral activities of donkeys during the rainy and
harmattan seasons

Grazing: The percentage of time spent by the donkeys on
grazing during the rainy and harmattan seasons is shown in
Table 2. The overall mean percentage of time spent by the
donkeys on grazing during the rainy season (60 + 0.77%)
was significantly (P<0.0001) lower compared with the
overall percentage of time spent by all donkeys during the
harmattan season (76.76 + 0.43%).

Resting: The percentage time spent resting during the
rainy and harmattan season is shown in Table 2. During
the rainy season, the overall percentage of time spent by
all donkeys on resting (25.41 + 0.69%) was significantly
(P<0.0001) higher compared with that of donkeys (11.79 +
0.38%) during the harmattan season.

Walking: The percentage of time spent walking is
shown in Table 2. During the rainy season, the overall
mean percentage of time spent walking (5.10 = 0.10%)
was significantly (P<0.0001) lower than that during the
harmattan season (6.09 + 0.16%).

Others: The percentage of time spent performing other
behavioral activities including kicking, biting, flehmen,
pawing, feet stamping, and head shaking is shown in Table
2. The mean percentage of time spent in other activities
during the rainy season (5.08 + 0.09%) was significantly
(P<0.0001) higher than that during the harmattan season
(3.20 £ 0.10%).

Grooming: The percentage of time spent on grooming
during the rainy and harmattan seasons is shown in Table
2. The overall percentage of time spent by all the donkeys
on grooming during the rainy season (2.94 + 0.21%) was

Table 2. Time spent (percentages) on daytime behavioral
activities during the rainy and harmattan seasons (n=16)

Behavior Rainy season* Harmattan season®
Grazing 60.00 +0.772 76.76 +0.43°
Resting 25.41 +£0.69% 11.79 +0.38>
Walking 5.10£0.102 6.09 £0.16°
Others 5.08 +0.09% 3.20+0.10°
Grooming 2.94+0.212 0.89 £ 0.05°
Rolling 0.28 £0.032 0.20 +0.02°
Drinking 0.11+0.01* 0.22+0.18P
Urinating 0.08 £0.08 0.10 £ 0.05
Defecating 0.19+0.012 0.27 £0.01°
Alertness 0.13 £0.022 0.18 +£0.01°

*Mean = SEM,  PValues with different superscript letters are
significantly (P<0.05) different.

higher (P<0.0001) than that of the donkeys (0.89 + 0.05%)
during the harmattan season. The average frequency of
grooming for a donkey during the rainy season was 16
times per day, while the frequency of grooming during the
harmattan season was 7.5 times per day when evaluated
during the 6-hr period.

Rolling: The time spent rolling is shown in Table 2. The
mean percentage of time spent by the donkeys on rolling
(0.28 £ 0.03%) during the rainy season was higher (P<0.05)
compared with that obtained during the harmattan season
(0.20 = 0.02%).

Drinking: The percentage of time spent drinking during
the rainy and harmattan season is shown in Table 2.
There was a significant (P<0.0001) difference in overall
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percentage of time the donkeys spent drinking water (0.11
+0.01%) during the rainy season compared with the overall
percentage during the harmattan season (0.22 = 0.18%). The
average frequency of water intake was once per day for the
donkeys during the rainy season and twice per day during
the harmattan season.

Urination: The percentage of time spent urinating is
shown in Table 2. The overall percentage of time spent
by the donkeys on urination during the rainy season did
not differ from that in the harmattan season. The average
frequency of urination for the donkeys was once per day in
both the rainy and harmattan seasons.

Defecation: The percentage of time spent defecating
during the rainy and harmattan seasons is shown in Table
2. The overall percentage of time spent by all the donkeys
on defecation (0.19 + 0.01%) was significantly (£<0.0001)
lower compared with that of the donkeys (0.27 + 0.01%)
during the harmattan season. The average frequency of
defecation was three times per day during the rainy season,
whereas it was four times per day during the harmattan
seasons. Alertness: The percentage of time spent on alerthess
is shown in Table 2. During the rainy season, the overall
percentage of time spent by the donkeys on standing alert
(0.13 £ 0.02%) was significantly (P<0.05) lower compared
with the value recorded during the harmattan season (0.18
+0.01%).

Discussion

Thermal environmental parameters

The DBT obtained during the rainy season was outside
the thermoneutral zone (22—32°C) established for donkeys
in the tropical region [17]. The high DBT and high RH
recorded during the rainy season suggest that the rainy
season was thermally stressful for the donkeys. The peak
DBT obtained during the harmattan season fell within
the comfort zone (22-32°C) established for donkeys by
Fielding and Krause [17]. The THI is used to estimate the
degree of thermal stress experienced by an animal [25]. The
high THI of 88 recorded during the rainy season was above
the comfort zone of 80 established for animals [3]. This
finding is an indication that the peak of the rainy season
was apparently thermally stressful for the donkeys. The
peak THI, which fell below 80 during the harmattan season,
was suggestive of thermal comfort. The high RH obtained
during the rainy season was above the thermoneutral zone of
30-70% established for donkeys [34]. However, the highest
RH recorded during the harmattan season was within the
comfort zone of 30—-70% [34]. The results on the thermal
environment showed that the rainy season was thermally
stressful for the donkeys.

Seasonal variation in grazing behavioral responses in
donkeys

The percentage of time spent by the donkeys on grazing
during the rainy season showed that the donkeys spent more
time grazing during the harmattan season than during the
rainy season, which agrees with the results of previous
investigations [6, 11, 24, 27] showing that grazing time is
lower during the summer than during the winter period.
Duncan [14] and Xia et al. [41] observed that the Camargue
horse and the Asiatic wild ass increased their grazing time
in winter in an attempt to maintain a high-quality diet.
Increased grazing time may be related to a decrease in
quantity and quality of grass available [24, 40, 42].

The grazing efficiency of ungulates may be influenced by
factors such as the time of day, ambient temperature, RH,
THI, season, vegetation type, and reproductive status [18,
36]. The high ambient temperature and THI during the rainy
season in the present study may have contributed to the
decrease in grazing time or activity. Seasonal variation in
grazing time of the donkeys may have also been influenced
by seasonal changes in forage quality and quantity. The find-
ings of the present study are also in agreement with those
obtained by Brinkmann et a/. 8], who observed that limited
quality of forage and the energy required to maintain an
optimum body temperature increase grazing time in horses.
The findings of the present study support the suggestion that
donkeys absorb more nutrients per day, not only from food
with a high-fiber content but also from forage with a wide
range of qualities [21, 27, 32]. Thus, this demonstrates that
donkeys are true grazers and able to adapt their foraging
behavior to an unfavorable environment [30].

In the present study, the mean percentage of time spent
resting was significantly higher during the rainy season
than during the harmattan season. In a study performed
by Lamoot ef al. [24], donkeys spent significant portion of
their time resting during the summer compared with winter
period. In the present study, the donkeys spent more time
resting during the afternoon period of the day (12:00—14:00
hr) when the ambient temperature and THI were relatively
high. Resting normally minimizes energy expenditure of
animals, which is a physiological response to high ambient
temperature [4]. The results of the present study are in
agreement with findings indicating that grazing by horses
during the summer is adequate to meet nutritional require-
ments readily and in a relatively short time, thus, leading
to availability of free time for the animals to spend resting
[24].

The donkeys spent more time grooming during the rainy
season than the harmattan season. This finding may be
the result of a high ectoparasite population, high ambient
temperature, and RH during the rainy season. Although the
reason for the increase in grooming was not investigated in
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the present study, it has been shown that grooming helps
the donkeys to repel insects. Kimura [22] also observed a
seasonal influence on grooming activity, with the highest
occurrence of mutual grooming during the summer due
to the shedding of coats and presence of insects. Walking
was high during the harmattan season in the present study
apparently because of exploratory behavior, which assists
the animal in determining what was edible.

Donkeys spent more time drinking during the harmattan
season than the rainy season in the present study. The
volume of water consumed by a donkey during the
harmattan season ranged from 20-35 //day. However, less
water was consumed during the rainy season (2—5 //day).
The daily water requirement of the horses ranges from
20-70 [ depending on body weight, air temperature, RH,
level of activity, and health [31]. Young horses consume an
average of 30 / of water per day, but those in a cool envi-
ronment consume less [18]. Water intake of stable horses
ranges from 2—4 //kg of dry matter in food consumed [21].
In the present study, the average frequency of water intake
was once per day, and this is in agreement with the results
obtained by Aganga and Tsopito [1], who reported that feral
and domestic donkeys normally drink water once per day.
The presence of dew and the high moisture content of the
forage during the rainy season may be responsible for the
lower consumption of water during the rainy season.

There was no significant variation in braying activity of
donkeys during the two seasons because braying is used as
means of communication between animals, and the loud
sound is also a protective mechanism used to scare away
predators. Braying is a form of “distress call” that can be
initiated by the presence of many factors (such as wild
animals and humans) in the environment, irrespective of
the season.

When equids receive a stimulus that causes alertness,
they react by exhibiting a rigid body posture with the head
upright, ears pointed, eyes open, and head oriented toward
the object or animal of focus [10, 28, 33, 37]. The percentage
of time spent in standing alert was higher in the rainy season
than the harmattan season in the present study. A higher
percentage time spent in standing alert may be an indication
that the donkeys exhibited predatory instinct more often
during the rainy season to protect their young. The find-
ings concerning the defecation and urination frequencies
agree with those obtained by Canacoo and Avornyo [9],
who reported that defecation occurs more frequently than
urination in donkeys.

Conclusion

Grazing was the predominant behavioral activity of
donkeys in the daytime during the seasons. More time (%)

was spent by the donkeys on grazing during the harmattan
season due to the scarcity of forage and poor forage quality.
High thermal environment parameters, that is, ambient
temperature and RH, during the rainy season decreased
the grazing time of the donkeys, with the animals spending
more time in other restorative activities such as resting and
grooming.

Acknowledgments

The authors acknowledge the assistance of the staff of
the National Animal Production Research Institute, Ahmadu
Bello University, PMB 1096, Shika-Zaria, Nigeria.

Conflict of interest: The authors have no conflicts of
interest.

References

1. Aganga, A.A., and Tsopito, C.M. 1998. A note on the
feeding behaviour of domestic donkeys: a Botswana case
study. Appl. Anim. Behav. Sci. 60: 235-239. [CrossRef]

2. Altmann, J. 1974. Observational study of behavior:
sampling methods. Behaviour 49: 227-267. [Medline]
[CrossRef]

3. Armstrong, D.V. 1994. Heat stress interaction with shade
and cooling. J. Dairy Sci. 77: 2044-2050. [Medline]
[CrossRef]

4. Arnold, W., Ruf, T., Reimoser, S., Tataruch, F., Ondersche-
ka, K., and Schober, F. 2004. Nocturnal hypometabolism
as an overwintering strategy of red deer (Cervus elephus).
Am. J. Physiol. 286: 174-181.

5. Ayo, J.O., Oladele, S.B., and Fayomi, A. 2002. Behav-
ioural reactions of cattle to stress situations: a review. J.
Agric. Technol. 8: 15-20.

6. Bi,J.H., Hu, D.F, Ding, Y., Si, X.Y., and Jiang, Z.G. 2007.
Time budget and behavior pattern of Asiatic wild ass.
Chin. J. Zool. 42: 51-56.

7. Blench, R. 2004. The history and spread of donkeys in Af-
rica. p. 244. In: Donkeys, People and Development. A Re-
source Book of the Animal Traction Network for Eastern
and Southern Africa (ATNESA) (Starkey, P. and Fielding,
D. eds), ACP-EU Technical Centre for Agricultural and
Rural Cooperation (CTA), Wageningen.

8. Brinkmann, L., Gerken, M., and Riek, A. 2012. Adaptation
strategies to seasonal changes in environmental conditions
of a domesticated horse breed, the Shetland pony (Equus
ferus caballus). J. Exp. Biol. 215: 1061-1068. [Medline]
[CrossRef]

9. Canacoo, E.A., and Avornyo, F.K. 1998. Daytime activi-
ties of donkeys at range in the coastal savanna of Ghana.
Appl. Anim. Behav. Sci. 60: 229-234. [CrossRef]

10. Christensen, J.W., Zharkikh, T., Ladewig, J., and Yasinets-
kaya, N. 2002. Social behaviour in stallion groups (Equus
przewalskii and Equus caballus) kept under natural and


http://dx.doi.org/10.1016/S0168-1591(98)00169-5
http://www.ncbi.nlm.nih.gov/pubmed/4597405?dopt=Abstract
http://dx.doi.org/10.1163/156853974X00534
http://www.ncbi.nlm.nih.gov/pubmed/7929964?dopt=Abstract
http://dx.doi.org/10.3168/jds.S0022-0302(94)77149-6
http://www.ncbi.nlm.nih.gov/pubmed/22399650?dopt=Abstract
http://dx.doi.org/10.1242/jeb.064832
http://dx.doi.org/10.1016/S0168-1591(98)00167-1

110

I1.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

F. ZAKARI, J. AYO, P. REKWOT ET AL.

domestic conditions. Appl. Anim. Behav. Sci. 76: 11-20.
[CrossRef]

Cosyns, E., Degezelle, T., Demeulenaere, E., and Hoft-
mann, M. 2001. Feeding ecology of Konik horses and
donkeys in Belgian coastal dunes and its implications for
nature management. Belg. J. Zool. 131: 111-118.
D’Alessandro, A.G., Martemucci, G., and Casamassima,
D. 2007. Behavioural profile during suckling period in
Martina Franca breed jennies reared under semi-extensive
conditions. Appl. Anim. Behav. Sci. 106: 107—124. [Cross-
Ref]

Daly, E.W., and Johnson, P.T.J. 2011. Beyond immunity:
quantifying the effects of host anti-parasite behavior on
parasite transmission. Oecologia 165: 1043—1050. [Med-
line] [CrossRef]

Duncan, P. 1980. Time-budgets of the Camargue horses:
environment influences. Behav. 72: 26-48. [CrossRef]
Etim, N.N., Williams, M.E., Evans, E.I., and Offiong, E.E.
2013. Physiological and behavioural responses of farm
animals to stress: Implications to animal productivity. Am.
J. Adv. Agric. Res. 1: 53—-61.

Fernando, P., and Starkey, P. 2000. Donkeys and develop-
ment: socio-economic aspects of donkey use in Africa. pp.
31-44. In: Donkeys, People and Development. A Resource
Book of the Animal Traction Network for Eastern and
Southern Africa (ATNESA) (Starkey, P. and Fielding,
D. eds.), ACP-EU Technical Centre for Agricultural and
Rural Cooperation (CTA), Wageningen.

Fielding, D., and Krause, P. 1998. The Tropical Agricul-
turalist-donkeys. p.119 (Coste, R., and Smith, A.J. eds.),
Macmillian Education Ltd., London and Babingstocke.
Goergen, R. 2001. Life on the edge. New Sci. 2305: 30-33.
Gronli, J., Murison, R., Bjorvatn, B., Serensen, E., Portas,
C.M., and Ursin, R. 2004. Chronic mild stress affects
sucrose intake and sleep in rats. Behav. Brain Res. 150:
139-147. [Medline] [CrossRef]

Hemsworth, P.H., Aland, A., and Madec, F. 2009. Impact
of human-animal interactions on the health, productivity
and welfare of farm animals. p.27. In: Sustainable Animal
Production (Hemsworth, P.H., Aland, A., and Madec, F.
eds.), Wageningen Academic Publishers, Wageningen.
Houpt, K.A. 1987. Thirst of horses: the physiological and
psychological causes. Equine Pract 9: 28-30.

Kimura, R. 1998. Mutual grooming and preffered associ-
ate relationship in a band of free- ranging horses. Appl.
Anim. Behav. Sci. 59: 265-276. [CrossRef]

Koolhaas, J.M., de Boer, S.F., and Buwalda, B. 2006.
Stress and adaptation toward ecologically relevant animal
models. Curr. Dir. Psychol. Sci. 15: 109—-112. [CrossRef]
Lamoot, 1., Callebaut, J., Demeulenaere, E., Vandenber-
ghe, C., and Hoffmann, M. 2005. Foraging behaviour
of donkeys grazing in a coastal dune area in temperate
climate conditions. Appl. Anim. Behav. Sci. 92: 93—-112.
[CrossRef]

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Mader, T.L., Davis, M.S., and Brown-Brandl, T. 2006.
Environmental factors influencing heat stress in feedlot
cattle. J. Anim. Sci. 84: 712-719. [Medline]

Martin, P., and Bateson, P. 2007. Measuring behaviour. pp.
121-127. In: An Introductory Guide, 3rd ed., Cambridge
University Press., Cambridge.

Menard, C., Duncan, P., Fleurence, G., Georges, J.Y.,
and Lila, M. 2002. Comparative foraging and nutrition of
horses and cattle in European wetland. J. Appl. Ecol. 39:
120-133. [CrossRef]

McDonnell, S. 2003. The Equid Ethogram, a Practical
Field Guide to Horse Behaviour. pp. 23-89. The Blood
Horse Inc., Hong Kong.

Minka, N.S., and Ayo, J.O. 2007. Effect of shade provision
on some physiological parameters, behaviour and perfor-
mance of pack donkeys (Equus asinus) during the hot-dry
season. J. Equine Sci. 18: 39-46. [CrossRef]

Moehlman, P.D. 1998. Behavioural patterns and communi-
cation in feral asses (Equus africanus). Appl. Anim. Behav.
Sci. 60: 125-169. [CrossRef]

National Equine Welfare Council 2005. Equine industry
welfare guidelines. pp. 1-19. /n: Compendium for Horses,
Ponies and Donkeys, 2nd ed., NEWC, Oxford.

Pearson, R.A., Archibald, R.F., and Muirhead, R.H.
2001. The effect of forage quality and level of feeding on
digestibility and gastrointestinal transit time of oat straw
and alfalfa given to ponies and donkeys. Br: J. Nutr. 85:
599-606. [Medline] [CrossRef]

Ransom, J.I., and Cade, B.S. 2009. Quantifying Equid
Behaviour- A Research Ethogram for Free-roaming Feral
Horses. p.21. Publications of the United States Geological
Society, Raston.

Sainsbury, D.W.B. 1986. Housing the donkey. pp. 58-75.
In: The Professional Handbook of the Donkey. The Don-
key Sanctuary (Svendsen, E.D. ed.) Sovereign Printing
Group, London.

Salimei, E., and Fantuz, F. 2012. Equid milk for human
consumption. /nt. Dairy J. 24: 130-142. [CrossRef]
Scaglia, G., and Boland, H.T. 2014. The effect of Bermuda
grass hybrid on forage characteristics, animal perfor-
mance, and grazing behavior of beef steers. J. Anim. Sci.
92: 1228-1238. [Medline] [CrossRef]

Souris, A.C., Kaczensky, P., Julliard, R., and Walzer, C.
2007. Time budget-, behavioral synchrony- and body score
development of a newly released Przewalski’s horse group
Equus ferus przewalskii, in the Great Gobi B Strictly Pro-
tected Area in SW Mongolia. Appl. Anim. Behav. Sci. 107:
307-321. [Medline] [CrossRef]

Starkey, P., and Starkey, M. 2004. Regional and world
trends in donkey populations. /n: Donkeys, People and
Development. A Resource Book of the Animal Traction
Network for Eastern and Southern Africa (ATNESA),
(Starkey, P., and Fielding, D. eds.), ACP-EU Technical
Centre for Agricultural and Rural Cooperation (CTA),


http://dx.doi.org/10.1016/S0168-1591(01)00208-8
http://dx.doi.org/10.1016/j.applanim.2006.07.008
http://dx.doi.org/10.1016/j.applanim.2006.07.008
http://www.ncbi.nlm.nih.gov/pubmed/20857146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20857146?dopt=Abstract
http://dx.doi.org/10.1007/s00442-010-1778-y
http://dx.doi.org/10.1163/156853980X00023
http://www.ncbi.nlm.nih.gov/pubmed/15033287?dopt=Abstract
http://dx.doi.org/10.1016/S0166-4328(03)00252-3
http://dx.doi.org/10.1016/S0168-1591(97)00129-9
http://dx.doi.org/10.1111/j.0963-7214.2006.00417.x
http://dx.doi.org/10.1016/j.applanim.2004.10.017
http://www.ncbi.nlm.nih.gov/pubmed/16478964?dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2664.2002.00693.x
http://dx.doi.org/10.1294/jes.18.39
http://dx.doi.org/10.1016/S0168-1591(98)00162-2
http://www.ncbi.nlm.nih.gov/pubmed/11348575?dopt=Abstract
http://dx.doi.org/10.1079/BJN2001321
http://dx.doi.org/10.1016/j.idairyj.2011.11.008
http://www.ncbi.nlm.nih.gov/pubmed/24496839?dopt=Abstract
http://dx.doi.org/10.2527/jas.2013-6959
http://www.ncbi.nlm.nih.gov/pubmed/22064904?dopt=Abstract
http://dx.doi.org/10.1016/j.applanim.2006.09.023

39.

40.

SEASONAL INFLUENCE ON DAYTIME BEHAVIOUR OF DONKEYS 111

Wageningen. http://www.atnesa.org/donkeys-starkey-
populations, retrieved 2010-08-19.

Waiblinger, S., Menke, C., Korff, J., and Bucher, A. 2004.
Previous handling and gentle interactions affect behaviour
and heart rate of dairy cows during a veterinary procedure.
Appl. Anim. Behav. Sci. 85: 31-42. [CrossRef]

Xia, CJ., Yang, W.K., Blank, D., Xu, W.X., Qiao, J.F.,
and Liu, W. 2011. Diurnal time budget of goitred gazelles
(Gazella subgutturosa) in Xiajiang, China. Acta Theirol.
Sin. 30: 144-150.

41.

42.

43.

Xia, C., Liu, W., Xu, W., Yang, W., Xu, F., and Blank, D.
2013. Diurnal time budgets and activity rhythm of the
asiatic wild ass Equus hemionus in Xinjiang, Western
China. Pak. J. Zool. 45: 1241-1248.

Xu, W.X., Qiao, J.F., Liu, W., and Yang, W.K. 2008. Food
habits of goitred gazelles (Gazella subgutturosa sarrensis)
in Northern Xiajing, China. Acta Theriol. Sin. 28: 280-286.
Yousef, M.K. 1985. Stress Physiology in Livestock. pp.
3-7. CRC Press, Boca Raton.


http://dx.doi.org/10.1016/j.applanim.2003.07.002

