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Introduction

Tethering is an animal husbandry method of confine-
ment that is achieved by fastening an animal with a 

chain, rope or other materials to a central anchor point, 
thereby restricting its movement within a specific area 
(Rolles et al., 2014). The method is a modification of the tra-
ditional feeding system which confines the animals within 
a restricted location for grazing, as a way of restraining the 
animal to prevent inflicting damage to crop farms (Ogbe-
deet al., 2000). The practice is also associated with social 
and economic benefits. A typical instance, is demonstrat-
ed by communal conflicts and payment of compensations 
by farmers whose animal escaped from restrain and inflict 
damage to the crops in neighboring farms; as reported by 

Otchere and Kallah (1990) in northern Nigeria. While re-
strain by tethering has impacted significantly in promot-
ing harmony between farmers and herdsmen in Nigeria, 
the practice is also associated with some not so desirable 
adverse effect on the feeding and performance of goats. In 
general, goats are usually tethered by neck loops to pickets 
under shelter at night. The traditional practice is that, goats 
are allowed to roam and graze freely during the day, albeit 
under supervision; while at night they are restrained. This 
is thought to subject the goats to stress and discomfort that 
adversely affect their performance. However, the actual ef-
fect tethering on goats has not been substantiated. 

In Nigeria, the goat population is estimated to be 34.45 
million of which the majority is found in the Northern 
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part of Nigeria (FDLPSC, 2006). There are two breeds of 
goats in Sokoto, the white or dappled Balami and the red 
Sokoto. The red Sokoto goat is kept in virtually all com-
pounds within the state. The Red Sokoto, Kano brown and 
Maradi are the most widespread and well-known type in 
Nigeria (Shittu et al., 2008). Goat is one of the oldest do-
mesticated species and has been used for milk, meat, hair 
and skin over most part of the world (Aina, 2012). In the 
developing countries goat plays vital roles in the econo-
my of many poor livestock owners who earn their income 
through rearing the animal throughout the year on differ-
ent terrains (Fonseca et al., 2006).

In the Northern part of Nigeria, farmers believed that goat 
do perform better when they are released to graze and sup-
plemented with less amount of feed rather than keeping 
them under confinement that require large amounts of 
feed. Because the method is routinely practiced and gen-
erally accepted as a good husbandry practice; establishing 
scientific evidence of the effect the practice has on goats is 
essential. This investigation seeks to determine the effect 
tethering has on blood indices of red Sokoto goats as well 
as some vital parameters. 

Some vital as well as hematological parameters are indica-
tors of health status of an animal and are significant in the 
diagnosis of animal diseases. Considering that tethering 
could be a source of stress that can affect these parameters, 
it has become pertinent to avail this important information 
for the benefit of livestock farmers. 

Materials and methods

Experimental Site and Animal Management
The study was conducted in the small ruminant research 
pen of the Faculty of Veterinary Medicine, Usmanu Dan-
fodiyo University, Sokoto, Nigeria. The state lies on longi-
tudes 408’E and 60 54E and between latitudes 120N and 
13058’N. The animals were purchased from a local livestock 
market (Bodinga International Market, Bodinga Local 
Government Area, Sokoto State) and were conditioned for 
two weeks to acclimatize. The pen where the animals are 
housed is well ventilated and made up of galvanized metal 
sheet roof with a concrete floor.

Experimental Protocol
Six apparently healthy does were used for the study. The 
Delahunta protocol was used to estimate the ages of the 
does, which ranges from 6 - 8 months with an average body 
weight of 14.5 kg.  The does were allotted into two groups 
(tethered, and non-tethered). The tethered does were tied 
at the base of the fore limb to an iron rod using rope while 
the non-tethered does were allowed to roam freely within 
the same pen. All the animals were fed on bean husk, hay 

and pipe borne water ad libitum.

Determination of Physiological Variables
The cardinal physiological variables, which includes: rec-
tal temperature (RT), pulse rate (PR) and respiratory rate 
(RR) were measured and recorded between 08:00-09:00 h 
(morning) and 04:00-05:00h (evening) at 48 hours inter-
val. Rectal temperature was obtained with the aid of a digi-
tal thermometer (Dentro Digital Thermometer). Pulse rate 
was obtained by counting the pulsation felt in the femoral 
artery per unit time, while the respiratory rate was deter-
mined by counting the movement of the flank region at the 
paralumbar fossa per unit time and presented as number of 
breadth per minute.

Determination of Hematological Values
Hematological parameters including WBC (using hea-
mocytometer), RBC counts, differential leukocyte counts 
and Wintrobe indices were determined using methods de-
scribed by Schalm et al. (1975) and Coles (1974)

Data and Statistical Analysis	
The data were exported and stored in Microsoft Excel® 
2007 where descriptive statistics was employed to analyze 
the variables. The data were further subjected to independ-
ent student t-test to compare means between hematologi-
cal and vital parameters of tethered and non-tethered goats 
with the help of Graph Pad Instat ®. The value of p <0.05 
was considered statistically significant at 95 % confidence 
interval.

Result

There was a statistical significant difference (p<0.05) in the 
eosinophil count between the tethered and non-tethered 
Red Sokoto goats. Similarly, an obvious difference between 
PCV of tethered and non-tethered Red Sokoto Goat was 
also observed. However, the difference was not statistically 
significant (Table 1). As shown in the figures, there is an 
obvious diurnal variation in the temperature, respiration 
and pulse rate between the tethered and untethered Red 
Sokoto Goat.

Discussion

Improved livestock production is considered an impor-
tant strategy to address the global food security challenge 
bedeviling the entire globe. Attaining sufficiency requires 
sustained production line. Animal housing is an impor-
tant factor in animal welfare and production, which tend 
to affect output and quality of animal products (Lee et al., 
2008). The importance of small ruminants in terms of meat 
and meat products derived, hide and skin for industrial ap-
plications as well as manure for agricultural activities can
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Table 1: Temporal variation of the hematological parameters of tethered and untethered red sokoto goats 
Parameters Weeks

Week 1 Mean ± SEM n = 6 Week 2 Mean ± SEM n = 6 Week 3 Mean ± SEM n = 6 
Tethered Nontethered P-value Tethered Non-tethered P-value Tethered Nontether P-value

Erythrocyte count 13.2±1.2 16.8±0.8 0.44 13.2±0.7 15.6±3.3 0.92 8.2±1.2 8.3±1.7 0.57
Leukocyte count 21±1.6 34.7±2.0 0.08 22.4±0.6 19.9±3.8 0.05 8.8±1.2 10.33±.5 0.73
PCV 29.3±0.7 28.0±2.9 0.22 28.7±2.3 24.7±0.9 0.21 25.0±1.2 23.3±0.3 0.26
Hb 10.1±0.4 9.4±0.9 0.37 10.2±0.6 8.6±0.7 0.96 9.2±0.3 8.3±0.1 0.08
Differential counts
Neutrophils 32.3±2.0 34.7±3.4 0.08 34.0±2.3 32.6±1.2 0.4 32.0±4 15.3±2.6 0.3
Eosinophils 0.33±0.25 0.00±.0.0 0.016* 0.00±0.00 0.00±0.00 0.7±0.3 0.7±0.3 1.0
Basophils 0.00±0.00 0.00±0.00 0.33±0.33 0.67±0.33 1.00 0.00±0 0.00±0 0.00±0
Lymphocytes 66.0±3.1 63.0±1.7 0.29 64.7±0.6 64.3±1.2 0.4 66.0±2.4 83.2±2.6 0.33
Monocytes 1.3±0.3 1.3±0.4 0.26 0.3±0.3 0.730.3 0.26 1.3±0.3 0.3±0.1 1.0

Key: PCV= Packed Cell Volume, SEM= Standard Error of Mean, n = number of goats per group

not be over emphasized. In this regard, goats reported to 
contribute about 20% of Nigerian meat supply. There are 
basically two types of housing system commonly practiced 
for livestock in Nigeria; i.e. tethering and loosing. Tether-
ing practiced in order to improve the effectiveness and effi-
ciency of production. Tethering limits animals’ movement 
and conserve energy so as to ensure maximum utilization 
of nutrient for the production, including fat deposition and 
body weight gain (Lee et al., 2008). Nevertheless, tethering 
is also carped for its reduction of animal welfares, particu-
larly with regards to freedom from discomfort and freedom 
of animals to express their normal behavior (FAWC, 2007). 
This restriction seems to exert some level of psychologi-
cal stress evidenced by fluctuations in some physiological 
parameters that may produce some undesirable effects on 
the animal’s health and productivity including suppression 
or otherwise of the immune system. (Sato, 2001; Phillips, 
2002). 

In this study, the increase in PCV observed in the teth-
ered group may be as a result of exposure to solar radiation 
because the pen is semi closed and the animals could not 
move away from the rays, but rather, regulate heat through 
sweating. This predisposes the animals to dehydration 
which may have resulted in hemoconcentration and hence 
the increase in PCV. On the contrary, acute heat exposure 
has been reported to cause an increase in plasma and blood 
volume while packed cell volume decreases significantly 
in swamp buffaloes (Chaiyabutr et al., 1997). The authors 
argued that, the changes may be due to movement of wa-
ter from either extravascular tissue space or of the diges-
tive tract into the intravascular compartment. However, it 
is important to note that, goats are draught animals with 
relatively low body water and this may be the reason for 
the difference in comparison with swamp buffaloes which 
are known to have high body water contents. Sunlight is 

known to be a very good source of vitamin D which is also 
considered an immunomodulatory agent. In this investiga-
tion, a significant increase in eosinophils was observed and 
this may not be unconnected with the prolongs exposure of 
the animal to sunlight, which result in high levels of vita-
min D and activation and production of eosinophils (Filho 
et al., 2018). Similarly, the increase in respiratory rate could 
be a compensatory mechanism to remove excess heat from 
the body, it could also be as a result of rumen stasis, as 
the animals are anchored in a particular place and cannot 
move about, this could have resulted in alteration of rumen 
and body pH resulting in metabolic acidosis and hence the 
increase in respiration as a compensatory mechanism. On 
the other hand, the body temperature for the non-tethered 
does is within the normal range, perhaps because they have 
the freedom of moving away into a shaded area of the as 
the heat from the sun increases.

An increase in body temperature was observed in the 
non-tethered group during the morning hours, and this 
could be as a result of increased activities in the group 
during feeding. The animals in this group move freely to 
access food and water which results in increased metabol-
ic activities and heat generation that could have resulted 
in increased body temperature. Nonetheless, the increase 
in body temperature in the tethered group in the evening 
may be associated with exposure to solar radiation as well 
as heat transfer through conduction from the walls of the 
pen. The tethered animals could not move away from the 
sun and could only rest on the wall to shield away from the 
sun at some time of the day.

The tethered animals also showed a higher pulse rate, 
which can be attributed to the body’s response to increased 
body temperature which may have resulted in increased 
cardiac activity to pump more blood to the surface for heat 
to be eliminated.
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Conclusion

From the results of this investigation, tethering was found 
to exert some effect on some of the physiological param-
eters tested in Red Sokoto goats. Hence, goat meant for 
production should be discouraged from being tethered or 
perhaps if necessary, should be restrained in properly shad-
ed pens.
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