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Abstract: Skins are the most important items to generate foreign currency for developing countries like Ethiopia.
However, the huge resource potential of sheep and goats populations of the country are constrained and
threatened by compound effect of diseases, poor management and malnutrition. Parasitic skin diseases caused
by ectoparasites such as mange mites, lice, keds and ticks are among these threats resulting in serious economic
loss to the tanning industry and the country as a whole. Many as one-quarter to one third of all skins
processed at tanneries in Ethiopia have various defects and are unsuitable for export purposes where most of
these  defects  occur  in  the  pre-slaughter  stage of production while  the  animals  are  alive.  Considerably
large  portions  of  these defects are directly related to parasitic skin diseases. Moreover, impacts posed by
post-slaughter defects related to poor management and treatments of skins after slaughter are also significant.
Slaughter and flaying operations of sheep and goats is also conducted in many cases traditionally and by
unskilled persons resulting in a number of observed post slaughter defects. The extent of the problem has
increased continuously during the past few years threatening the small ruminant population, tanning and
leather industries and economy of the country at large that warrants serious interventions.
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INTRODUCTION slaughtering and subsequent marketing are either not in

In Ethiopia, livestock is the second major source of skins include slaughter slabs, municipal slaughterhouses,
foreign currency through export of live animals, meat, the limited number of export abattoirs and meat and meat
skins and hides. Livestock hide and skin contribute a product processing plants. Considering the development
significant proportion of domestic leather. Skin from goat potential  and  economic  importance of hides and skins,
and sheep are important economic products contributing in the last few years, the government of Ethiopia has
for the largest share to the total and agricultural export launched different development programs aimed to
commodities [1, 2] followed by live animals [1]. However increase the supply and improve the quality of the raw
in  recent  years,  this rank has been relegated  to  fifth material.  Despite  these development  interventions,
level mainly because of rejection and down grading hides, skins and the leather industry are still constrained
inflicted  on  hides  and  skin  defects  mainly  due to by the poor quality of raw materials, lack of an efficient
infestation  by  external  parasites  [3]  but  also due to market structure, a weak extension service, competition
pre-and post-slaughter skin management problems [4]. from local/rural tanning industries and a lack of price

Based on  annual  off  take  rates  of 7% for cattle, incentive for production of good quality raw material [5].
33% for sheep and 35% for goats, the potential Skin quality is primarily defined by the absence of damage
production is estimated at 2.38 million cattle hides, 10.07 to the grain layer of the skin [6]. The quality of finished
million sheepskins and 7.38 million goatskins in 1998/99. leather is related to a number of surface and structural
This raw material of the leather industry is mainly derived defects  that  hides  and  skins acquire during the life of
from local areas of the country where basic amenities for the animal, slaughtering, storage and transportation

existence or lacking. Additional sources of hides and



Global Veterinaria, 11 (5): 552-559, 2013

553

stages. Top quality leathers, known as Aniline, are
produced from hides and skin having few or no visible
defects. Minor scratches and irregularities are not taken
seriously and even considered to the contrary as a good
proof for genuine aniline leather. Aniline leathers are
generally  soft,  full  in  substance  and   visibly  display
the  attractive  grain  patterns  of  the  natural   skin  and
are produced by direct drum dyeing of leathers and/or
skins without passing through grain correction process
[7].

Skin diseases are known to affect the quality of skin.
As many as one-quarter to one third of all skins
processed at tanneries have various defects and are
unsuitable for export purposes [8]. Up to 65% of these
defects occur in the pre-slaughter stage of production
while the animals  are  alive.  Considerably large portions
of these pre-slaughter defects are directly related to
parasitic  and  /or  to   secondary  self-inflicted  damages
[9, 10]. The estimates from Ethiopian tanneries have put
the numbers of reject skins, at certain times of the year at
as high as 50-60% [11]. Out of these rejects 80-90% can be
affected by cockle. Dermal lesions, in particular are
responsible for much of the defects that are visible after
skin is processed and these include hard grains, patches
of putrefaction, pinpoint depressions and disappearance
of the grains [12].

The environment (where the animals live) and
husbandry practices (farming, transportation,
slaughtering) also contribute to the reduction in the
quality of raw materials. Apart from damage due to
ectoparasites and diseases, it is estimated that more than
300 different kinds or more of physical or mechanical
damages can be identified on skin and hides. According
to Zenaw and Mekonnen [4], these include those caused
during ante-mortem (on the farm, during transport, at
markets/abattoir) and post-slaughter (at the abattoir/hide
market, during storage, preservation). The consequences
of all such defects are that every tannery (or trader) had
to adopt customized criteria to select/sort quality of
incoming raw hides/skins and outgoing finished leather
ultimately resulting in price differences among grades [13].
This paper deals with major skin defects in sheep and
goats, their etiology and economic significance in
Ethiopia.

Types   of  Skin   Defects   Encountered   in  Ethiopia:
Skin  defects   are   classified   into   two  main  groups.
First group being  those  created or acquired during the
life of the animal (Pre-mortem defects) and second group
being those that occur during and after slaughtering of
animals (Post-mortem defects) [7].

Table 1: Proportions of the major Ethiopian sheep and goat skin defects

Defect type Percent on sheep skin Percent on Goat skin

Parasitic 85 86
Scratch and scars 80 75
Flay 35 28
Putrefaction (heat) 22 19
Poor substance 20 4

Source: Kidanu [7].

Pre-mortem defects include: Scratches, cockle brand
marks, scars, old age defects and poor substances [7, 8]
while post-mortem defects comprise of bruise gouge
marks, flay cut, bad bleeding, putrefaction, hair slip and
beetle damages [7]. Major defects seen on Ethiopian
sheep and goat skin include putrefaction, parasitic
damage, scratches and scares, heat damage, flays defects
and poor substance. The major Ethiopian sheep and goats
skin defects and their percentage  proportion are shown
in Table 1. Defects due to parasitic damage particularly
cockle lesions   has  increased  dramatically  in the past
10-15 years and is currently holding number one position
as cause of skin down grading and rejection [7, 14].

Studies conducted at Sebeta tannery on sheep skin
and Kombolcha tannery on goats skin on routine
production system indicate 89 % cockle, 51 % scratch,
49.5 % technical defects, 39.5 % disease scars and 24.1 %
heat defects in pickled sheep pets [9]; 17.16 % cockle 56.3
% Scratch, 41.1 % technical defects, 33 % disease scar,
19.56 % crack and 10.25 % beetle damage in pickled goat
pelts [15]. Study conducted by Tefera and Abebe [16]
indicate, the prevalence of cockle lesion on D. ovis and
M.ovinus infested group of sheep pelts and sarcoptic
mange infested goat pelts were 100 % and 95 % and 100
%, respectively, while none of the Linognathus lice
infested goats were having cockle lesions at pickled
stage. All the apparently ectoparasite free control goat
skins were free from cockle lesion while 15 % of the
control sheep pelts had cockle at the pickled stage.

Analysis of 1000 sheep skins processed in Dessie
tannery to the pickled stage unveiled the presence of
various skin defects of which cockle (70.8 %) was the
dominant defect followed by scars (22 %), scratch (14 %)
and knife damage (4.6 %). Similarly, out of 1000 goatskins
processed to wet blue stage in Kombolcha tannery cockle
accounted for 42.3 %, followed by scratch (29.5 %), scars
(24.1 %) and knife damage (14.6 %) [14].

Some  recent  reports  from Ethiopia clearly showed
the effects of ectoparasites of sheep and goats on skin
quality. According to Hagos et al. [13] cockle lesions
cause  by  many   ectoparasites   seriously   affected  skin
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Table 2: Defects observed at pickled stage in different groups of ectoparasite infested and apparently free sheep and goat pelts in Wukro Sheba tannery Tigray

Region, North Ethiopia 

No. of defective sheep skins by group No. of defective goat skins by group

------------------------------------------------------------------------ --------------------------------------------------------------------------

Defect type M. ovinus dD. ovis Control Sarcoptes Linognathus Control

Cockle 37 40 8 40 - -

(92.5 %) (100 %) (20 %) (100 %) (0.0) (0.0)

Scratch 20 28 8 25 37 17

(50 %) (%) (20 %) (62.5 %) (92.5 %) (42.5 %)

Scars 23 25 11 18 23 16

(57.5 %) (%) (27.5 %) (45 %) (57.5 %) (40 %)

Technical defects 6 7 8 6 11 11

(15 %) (17.5%) (20 %) (15 %) (27.5 %) (27.5 %)

Old age - 2 4 4 2 1

(0.0) (5 %) (10 %) (10 %) (5 %) (2.5 %)

Source: Hagos et al. [13]

Table 3: Percentage of defects on pickled sheep skins and wet blue goat

skins in Sheba tannery Tigray Region, North Ethiopia.

Defect types Pickled sheep skin Wet blue goat skin

Scratch 43.4 % 53.0 %

Cockle 35.0 % 21.5 %

Scar 7.0 % 6.8 %

Heat 3.8 % 0.0

Knife cut 3.4 % 6.2 %

Poor substance 2.3 % 0.0

Poor bleeding 1.3 % 0.0

Machine defect 1.2 % 1.5 %

Old age 1.0 % 2.0 %

Putrefaction 0.8 % 1.0 %

Branding 0.3 % 1.5 %

Wart 0.3 % 0.0

Beetle damage 0.2 % 2.5 %

Crack 0.0 2.0 %

Demodectic mange 0.0 2.0 %

Source: Hagos et al. [13]

qualities. The prevalence of cockle lesion on D. ovis and
M. ovinus  infested  group  of  sheep pelts in Wukro
Sheba tannery Tigray Region was 100 % and 92.5 %,
respectively. On  the  other  hand,  the prevalence of
cockle lesion on sarcoptic mange infested goat pelts was
100 %. Beside this other defects such as scratches, scars,
old age and technical defects due to flaying were
observed in each group of pelts (Table 2). This report also
indicated existence of strong positive correlation between
the severity of ectoparasites infestations (light, moderate
and severe) on raw  pelts  and the severity of cockle
(clean, light, moderate and severe) on pickled skins.

According to Hagos et al. [13], analysis of 1000
sheep pelts processed in Sheba tannery to the pickled
stage also  revealed  the  presence of different types of
skin defects namely scratch (43.4 %) followed by cockle
(35 %), scar (7 %) and knife cut (3.4 %). Similarly, out of
1000 goats pelts processed to the wet blue stage in the
same tannery scratch accounted for 53 % followed by
cockle 21.5 %, scar 6.8 % and knife cut 6.2 % (Table 3).
Defects such as  knife  cut, poor bleeding, machine
defects, putrefaction, beetles  damage, crack and heat
were technical defects due to faulty flaying, preservation,
handling and processing of skin. 

Causes and Factors Affecting Skin Defects in Sheep and
Goats in Ethiopia: In Ethiopia, as many as one-quarter to
one third of all skins processed at tanneries have various
defects  and  are  unsuitable  for export purposes [3, 17].
Up to 65% of these defects occur in the pre-slaughter
stage of production while the animals are alive while
considerably large  portions of these pre-slaughter
defects are directly related to parasitic and /or to
secondary self-inflicted damages [10]. Post-slaughter
defects related to poor management and treatments of
skins  after  slaughter are  also  among  important
problems [13].

Pre-mortem defects may arise from natural or acquired
causes. The various affecting factors and causes include:

Age, Sex and Breed of the Animal: these have significant
effect on quality of the leather. According to Kassa [3],
the skin of sheep breed types of Ethiopian highlands and
goats from some parts of low lands of Ethiopia, are
considered to have fine grain with strong fiber structure.
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In domestic and international markets, Ethiopian skin bleeding  causes  rapid development of  bacteria  along
qualities are identified as “Selale sheep skin type” and the blood vessels as a result of bacterial spread from the
“Bati genuine goat skin” [18]. According to Kidanu [7], blood vessels, skin fibers in the vicinity are destroyed and
cross breeding Ethiopian sheep with European or open channels following the course of the blood vessels
Australian sheep to increase the carcass yield has are formed through the skin surface. These defects show
generated inferior skin quality compared to those up in the final stage as a groove on the grain surface
produced out of indigenous sheep. Skins from older following  the  patterns of   the  damaged  blood  vessels
animals have coarse grains and are thicker in substance. [3, 19].
The younger the animal, the better the quality and the fine According to Desta [21], there are numerous post
the grain. Thinner, finer and stronger leathers are likely slaughter defects observed in sheep and goats skins.
made from female animal skins. These include:

Climate  and  Feeding:  Variations in climate and feeding Veininess:  Veiny  leather  is  the result of blood vessels
of animals are major factors in determining quality of in the skin where the blood is not completely drained
skins. Animals with poor nutrition yield skin of poor through proper bleeding. This is an unwanted effect
substance and lesser area than well fed healthy animals. which shows very clearly in suede leather. Veininess is a
Climate has also sizable impact on quality of the skin with prominent defect in goat skins and very prominent in
respect to substance of skins and exposure to parasitic glazed kid leather.
damage; highland skins are a bit thinner, less greasy and
much stronger in fiber structure than skins from Improper Ripping: Results in small-sized and incorrectly
lowlanders [3, 7, 14]. shaped skins.

Diseases: The diseases that affect skin quality include: Small Size: The small size of skin yielded by the hair
bacterial (Dermatophilosis); viral (pox, warts, foot and sheep of tropical and mountain area origin is not
mouth disease); parasitic (lice, keds, mange, ticks) considered a drawback because of the skin’s superior
diseases. Demodectic mange lesions can be detected quality of high tensile strength, compact fiber structure
fairly easily by examining the flesh side of air dried skins, and excellent grain. But small size skins that are
noting the round “Cheesy” yellow spots and the dried downgraded due to poor quality are unwanted by
lesions in the hair [8]. During early tanning process this tanneries. To the tanneries, processing these skins
cheesy mass is washed out leaving empty pockets, thus represents loss of profit due to the chemicals and labor
producing a pitted and scared grain surface. Other mange involved in tanning a skin with a small, poor quality
lesions (scabies) produce a coarse grain and scratch surface unsuited for finishing.
scars. Ticks damage takes the form of small holes or small
more or less healed scar but secondary infections leads to Incorrect Shape: This is the shape of a skin formed by
more extensive damage. Lice and keds cause scars and not following an accepted pattern of ripping before
damage the grain surface by inflammatory setup [19, 20]. flaying. A bad pattern obviously affects the utilization of

Mechanical Causes (Damages): most noticeable defects the finished product.
on hide and skin like brand marks, scratches, scars and
bruises are caused by mechanical means. Scratches are Preservation and Storage Defects: Preservation methods
very common types of lesions caused mechanically by such as salting or frame drying are not practical fully by
thorns, barbed wires and horns; whereas branding is farmers, collectors and traders of hides and skins, as a
made by owners for animal identification and traditional result of which hides and skins suffer from hair slips,
healing purposes [3, 19]. Post-mortem defects are mould and bacterial attacks. Delays in cleaning, drying or
classified in to three groups and these include: curing cause damage through putrefaction. Folding of

Slaughter  Defects: These are  defects  due  to flaying of cracks [14]. Rubbing, wetting, vermin damage and
and poor bleeding during slaughtering. Flay defects are insect damage are also damages that occur due to
very common in Ethiopia because of lack of knowledge incorrect storage of skins [3, 21].The main constituent of
and experience of people who perform the job. Inadequate skin is protein. After an animal’s death, skin proteins are

the  leather  produced  and  reduces the marketability of

flint dry skins leads to rupture of fibers and development
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exposed to bacterial attack that leads to decomposition conducted by Muleken [25], showed that the proportion
[2]. Hair slippage is a sign of putrefaction, usually of high grades raw sheep and goats skins have shifted
occurring due to delays in preservation, improper curing, towards the lower grades and reject grades in 2001 as
or when dried skins are exposed to rain during transport compared to 1989, indicating quality deterioration of raw
or storage. If hair slippage is not checked in time, skin over the last 10 years.
putrefaction starts which can be from both the grain and The economic impact of skin diseases in Ethiopia is
flesh sides. This leads to decomposition of  the grain not well documented; however, this must be certainly
layer. Lack of air circulation, excess atmospheric humidity, high, judging from poor condition of affected animals,
skins contacting frames, ground/soil, poles, or ropes etc. deaths, damage of the skin and cost of treatments. It also
during drying/curing will all lead to putrefaction. High takes some time before disease affected treated animals
temperatures can exacerbate  the problem. Blood is could return  to  their  normal body condition. Parasitic
difficult to remove from wool or hair and it aids in bacterial skin diseases are considered to be the most important
attack along with dung. factors responsible for deteriorating the quality of skin in

Transportation Defects: Inefficient transportation may loss to the country. The direct and indirect effect of the
cause delays in arrival to tanneries or preservation centers various skin diseases on the leather and tanning industry
as a result of which green or salted hides and skins are summarized as follows:
deteriorate in quality. Poor handling during loading and
unloading may damage quality of hides and skins [3]. Shortage of Raw Material: Currently there are 22

Impacts of Parasitic Skin Diseases on the Tanning and capacity of 2.2 million hides, 25.9 million sheep skins and
Leather Industries: Ethiopian small ruminant skins 13.7 million goat skins, but the annual potential of
especially sheep skins traditionally have good reputation purchase is 1.7 million hides, 7.7 million sheep skins and
for quality in the world leather market due to their fine 8 million goat skins [26]. This illustrate that the tanneries
grain and compact structure. The leather industry sector are utilizing only 77.3 %, 29.7 % and 58.4 % of their
is one of the fast growing economic sectors in Ethiopia tanning potential, respectively due to shortage of raw
[22]. Until recently, Ethiopia’s second largest source of material. Skin diseases such as mange which damages the
foreign income was the hides and skins sector. However, skin seriously can be observed on skins by farmers and
the percentage of skins having defects that downgrade skin and hide traders. Hence, such skin will not enter the
quality has increased tremendously [19]. Tanneries state market leading scarcity of supply to the tanneries [3].
that currently only 10 to 15% of harvested skins qualify
for top grades, with the rest downgraded and rejected Down Grading or Rejections of the Skin: Cockle in sheep
mainly due to deterioration of skin quality due to and mange in goats are causes for downgrading and
ectoparasitic skin diseases and various defects [22]. rejection of sheep and goat skins [8, 16]. In the past 10-15

Hides and skins and leather and leather products years defects from the diseases and other causes have
were supplied to domestic and export markets and reached very significant level especially in sheep and
contributed significantly to the country’s economy by goats’ skin dropping aniline leather (Grade 1-3) and
providing 14-18% of the foreign exchange earnings [2]. increasing rejections. Tanneries reported that 35 % of
According to data from [22], the leather and leather sheep skin and 56 % of goats’ skin are rejected due to
product exports increased from 67 million USD to 104 external parasites and out of the reject groups of the
million USD between 2010/11. On average the leather and processed skin, about 80-90 % defects were believed to be
leather products industry contributed 5.9% to the total due to external parasites. The estimated economic loss
export earnings for the years 2010/11. But this is much due to drop in quality of sheep and goat skin is around
lower than would be expected, given the huge size of the USD 25.8 million per year [16]. Cockle is a nodular
livestock population in the country [23]. condition of the skin arising in response to infestation

In Ethiopian  tanneries,  35% of sheep and 56% of with D. ovis and is possibly a hypersensitivity reaction on
goat skins  have  been downgraded and rejected due to the part of some sheep to antigen of louse origin. It is
pre and post slaughter defects. Generally, the major pre detectable after depletion of the hair or wool where they
and  post-slaughter  causes  of defects  are  skin  diseases present as numerous small raised nodules on the grain
and poor preservation methods [24]. A recent study surface of the pelt [27].

tanning and leather  industry implying huge economic

tanneries operating in the country with annual tanning
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In Ethiopia, keds and lice are considered a major rejects at crust stage in  the tanning process. Most of
cause of cockle and are visible on the skin surface of
affected animals [8]. It is a defect which appears on the
grain side of semi-processed and crust leather after
pickling that cannot be detected when the skin is
examined raw or unprocessed. It results in huge economic
loss to tanneries and the country at large since the
damage is recognized after a lot of cost incurred on the
processing after which the damaged skins have to be
rejected or downgraded [19]. According to Yesehak [28]
and Abdulhamid [29]  studies conducted at Sebeta
tannery on sheep skin and Kombolcha tannery on goats
skin on routine production system indicate 89% of cockle
in pickled sheep pelts and 71.16% ‘in goat pelts
respectively. According to Amsalu et al. [14] the
estimated economic loss due to drop in quality of sheep
and goat skin is around USD 14 million per year.

According to Tefera et al. [16], one year (2002/2003)
data analysis conducted in Dessie and Kombolcha
tanneries indicate that 70 % of downgrading and rejection
on pickled sheep pelts and 42 % of downgrading and
rejection on wet blue goat pelts were due to cockle.
Accordingly the annual economic losses due to cockle in
Kombolcha and Dessie tanneries excluding processing
and overhead costs is calculated to be around USD 1.6
million for pickled sheep pelts and around USD 0.6 million
for wet blue goat pelts [16]. The economic loss due to
cockle would have been much higher than this, if clinically
mange affected skins which are selected by farmers,
collectors and skin and hide traders had entered the
tanneries [3, 16]. In the country35% of sheep and 56% of
goat  skins have been downgraded and rejected due to
pre and post-slaughter defects [23]. In the country, over
90-95% of skins are collected from sheep and goats
slaughtered at household level [30] and thus post-mortem
defects are very prevalent and hence reduce the skin
quality [31].

Increase in Cost of Labor and Chemicals: According to
Kassa [3], aniline leathers are produced by direct drum
dyeing of leathers to increase resistance to stains, heat
and mechanical damage without passing through grain
correction process. Defects like cockle are detected only
after removal of the hair/wool in tanneries, due to this raw
skin selected as top grades may end up in to downgrades
and rejects.

Low quality finished leathers are produced from
hides  and  skins  suffering from different defects.
Quantity of hides and skins available for this type of
finish are as high as 50  % of  total  and  are  classified  as

them are finished by covering their defects with pigments
or synthetic coating materials. Grain corrections require
special skill and costs of chemicals used are much higher
than those of aniline leathers. Paradoxically, their selling
prices are three times cheaper than aniline leathers [3, 14].

CONCLUSION

Ethiopia has a huge small ruminant population
characterized by different sheep and goat types that are
adapted to different agro climate and environmental
condition. However, their contribution to the national
export income and food production is disproportionately
small.  Raw  skin  production   from  sheep  and  goats
from  Ethiopia  faced  a  serious   challenge   since  skins
are  downgraded  and  rejected  as  a result of various
ante-mortem and post-mortem defects contributed by
poor animal husbandry and nutrition, skin diseases and
parasites,  improper  slaughter  and flaying  operations
and improper practices of curing, collection,
transportation and storage. Due to this the country has
lost a large amount of  money  as a result of direct
rejection or costs incurred for defective skins processing.
Lack of awareness creation and absence of control on
animal movement and poor quarantine policy might have
resulted in ineffectiveness of the control campaigns
against ectoparasites and skin diseases. Slaughter and
flaying operations of sheep and goats is also conducted
in many cases traditionally and by unskilled personals.
Effective  extension  system  and programs that could
raise public awareness on ectoparasites and skin diseases
control as well as on methods of flaying, preservation and
handling of skins should be implemented. Furthermore,
slaughtering of sheep and goats should be done by
professionals in order to reduce the defects created
during flaying which are found to be among the major
defects observed during examination of sheep and goats
skins. In addition appropriate transportation, storage and
marketing system should be in place so that the maximum
benefit could be achieved from sheep and goat skins.
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