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Abstract
Knowledge of dairy potential is essential 

to create products that fully express their 
genetic potential. This study was carried out 
on 94 Arbia adult goats and 65 kids (n=195) 
(February – May 2022) in the wilayas of 
Souk-Ahras and Tebessa with the aim of 
estimating the dairy potential of the breed, 
and the daily gains (ADG) between birth and 
90 days of age. The data revealed that daily 
milk production (n=94) was 0.89±0.85 litres 
per day. Milk quality was characterised by 
an average composition of 3.2% fat, 13.46% 
total protein, 17.28 % total dry extract, 0.78% 
salt, pH 7.08±0.01, acidity 17.7°D, density 
1032 and protein/fat ratio 4.29. Regarding 
growth performance, the average birth 
weight was W0 = 1.80±0.61 kg, while the 
average at 90 days was W90 = 10.05±2.02 kg, 

which corresponds to an overall daily weight 
gain of ADG0-90 = 91.66 g/day. The study 
showed that birth weight was not affected 
by sex (P>0.05), though males grew faster 
after weaning (P<0.05), and the performance 
aspect carried out by some physicochemical 
characteristics of milk was affected by area 
(P<0.05). The study results indicated that the 
local breed goat had good production dairy 
performance and goat kids demonstrated 
acceptable potential for meat production 
under the semi-arid Algerian environmental 
conditions. Therefore, it would be suitable 
to check for the presence of lactogenic plants 
on the pastures of these breeders to enhance 
production.
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Introduction
According to the FAO (Food and Ag-

riculture Organization), the goat popula-
tion in Algeria was estimated at 4.9 mil-
lion in 2018 (FAOSTAT, 2018). There are 
about 1.5 billion goats around the world 
indicating that this animal resource might 

constitute an important source of protein. 
More than 90% are located in Asia and Af-
rica, and only 1.8% in Europe (Monteiro 
et al., 2017). In many countries, goat milk 
products, primarily cheeses, are recog-
nized as delicacies and festive products. 
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A new dairy goat industry is developing 
in countries that have not had a long tra-
dition of goat milk consumption, such as 
China, the US, and New Zealand (Lad et 
al., 2017; Ruiz-Morales et al., 2019; Miller 
and Lu, 2019). The nutritional and diges-
tive qualities of milk are undeniable, it is 
less allergenic, undergoes lactic fermen-
tation more slowly than cow milk, and 
it is used as a medicine for the treatment 
of certain diseases (Djouza and Chehma, 
2018). These properties are the result of 
the physicochemical characteristics.

In Algeria, goat farming allows their 
pastoral resources to be transformed into 
quality products; goat milk and goat meat 
are indeed interesting nutritional sourc-
es, but also contribute to the income of 
rural populations (Belantar et al., 2018). 
The problem with the Algerian goat 
chain is the increasing consumer demand 
for goat milk from low-input livestock 
systems. Native goats are mainly reared 
in suckling systems for meat production 
(Sahraoui et al., 2020). 

Algerian indigenous breeds are  com-
posed of very heterogeneous animals; 
Kabyle breed, occupying the mountains 
of Kabylie and Aurès; Makatia breed, lo-
cated in the highlands and northern are-
as; M’Zabia breed, located in the northern 
part of the Sahara and the most impor-
tant of these Algerian local populations 
is Arbia breed. It is located in the steppe 
zone, semi-steppe areas, and highlands 
(Aissaoui et al., 2019). 

Growth is the most important trait in 
small ruminant production revealing the 
genetic potential of goats before wean-
ing the kids. Although in recent decades 
there has been great progress in research 
concerning goat breeding in Algeria, 
there is still much work to be done, par-
ticularly in the applicability of different 
populations to different environmental 
conditions. The present study aims to 

characterise the potential of goat produc-
tion that has not yet been fully exploited 
to enhance the livelihoods and sustain-
able development of this population in 
Algeria.

Materials and methods
Description of the study area  

The test was conducted in the 
two wilayas in northeastern Algeria 
(Souk-Ahras and Tebessa) near the Tu-
nisian border. The northern part of the 
Souk-Ahras region is exposed to Mediter-
ranean climatological influences, while 
the southern part is characterised by a 
semi-arid climate 

Data collection
Dairy production estimation was 

based on a quarterly assessment of 94 
multiparous lactating Arbia goats rang-
ing in age from 1 to 6 years, at two private 
farms using an intensive breeding system 
in Souk-Ahras (n=50) versus two private 
farms using an extensive breeding sys-
tem in Tebessa (n=44). 

For the characterisation of physic-
ochemical parameters of raw milk, 94 
samples were taken from these goats on 
the same day. Milk sample were kept 
cold (4°C) before and during the analysis 
period in the Feth-Allah quality control 
laboratory in Tebessa, according to inter-
national standards and techniques (AF-
NOR). All procedures used in this study 
were approved by Souk-Ahras Universi-
ty Animal Ethics Committee (Algeria).

The study included 180 kids in to-
tal (88 males and 92 females during the 
first 3 months of age. Kid live weight at 
Souk-Ahras (n=96) versus two private 
farms using an extensive breeding sys-
tem in Tebessa (n=84) was assessed at 
weaning and different ages: 0, 30, 60, and 
90 days using an electronic scale (maxi-
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mum 180 kg). The characterisation of 
the average daily weight gain is a part of 
advanced production characterisation. 
Growth performance was determined 
by a rhythmic control born from single 
births every 30 days. The overall growth 
rate (Average Daily Gain, ADG) was cal-
culated as the weight at four (birth weight 
at birth (grams)/90). 

Statistical analyses
All data were coded and recorded in 

an excel sheet. The descriptive analysis of 
the data was performed using the SPSS 
version 20 tool focused on the determina-
tion of the mean values, standard devia-
tions, minima and maxima of the studied 
parameters.

Ethical statement 
The animals used in this study had 

their origin on semi-arid farms with a tra-
ditional management system. They were 
intended for the production of milk and 
meat for human consumption. These an-
imals were submitted to practices stand-
ardised and regulated by international 
guidelines for animal welfare (Terrestrial 
Animal Health Code 2018, section 7, Art 
7.1) and national executive decree No. 95-
363 of November 11, 1995 (Algeria).

Results and discussion
Milk production

Tables 1 and 2 show the daily milk 
production and physicochemical analyses 

of milk: fat, density, dry extract, proteins, 
acidity, pH, salt, and protein /fat ratio.

The daily milk production was es-
timated at 0.89±0.85 litres per day. No 
significant difference was noted in milk 
production between Souk-Ahras and Te-
bessa (P>0.05). The daily production of 
this goat is similar to Makatia goat which 
produces from 1 to 2 litres/day in Algeria 
(Hellal 1986) and very similar to the Ar-
bia goat (0.89±0.91 kg per day) conduct-
ed under extensive breeding conditions 
in Biskra province (southeast Algeria) 
(Djouza and Chehma, 2018). In Algeria, 
mountain goats possess good genetic 
potential, although the actual efficiency 
of production is still not known due to 
the practicing of traditional management 
and nutrition.

According to Djouza and Chehma 
(2018), milk production is affected by 
several factors. Those related to the ani-
mal (female) include breed, size, weight, 
age, etc. and/or the environment (tem-
perature, playtime, etc.). El-Gendy et al. 
(2014) reported that the shape and size of 
the udder and teat are important deter-
minants of milk yield and ease of milking 
or milking ability of dairy animals, while 
the health of the animal, especially of 
the udder, are important factors of milk 
yield.

The acidity of goat milk was higher 
in Souk-Ahras (19.7°D) than in Tebessa 
(15.6°D) which could be explained by 
the consumption of halophyte plants in 

Table 1. Daily milk production

Variables Mean SD Min Max Variance P

Total daily production (litres) 0.89 0.38 0.5 2 0.152

Daily production Souk-Ahras (litres) 0.85 0.35 0.5 2 0.150

nsDaily production Tebessa (litres) 0.93 0.42 0.5 2 0.155

Ns: not significant
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the rangelands. Djouza and Chahma 
(2018) found an acidity of (18.2°D) in Ar-
bia goat in Biskra. Noutfia et al. (2014) 
reported an acidity of 17.7°D in Draa 
goat in Morocco. According to the FAO 
(1990), goat milk should have an acidity 
between 14-18°D. According to Boume-
ndjel et al. (2017), the increase in acidity 
is an indicator of the keeping quality of 
milk and can only result from the con-
sequent development of lactic flora, in-
fluenced by the effect of an increase in 
temperature and milk storage time.

Regarding fat content, we recorded 
a content of 3.30% for Tebessa milk, and 
3.10% for Souk Ahras milk.  The observed 
averages for fat contents are similar to 
results obtained by Djouza and Chehma 
(2018) in Biskra (3.48%), and in the local 
goat population of Tizi-Ouzou (northern 
Algeria) of the order of 3.0% and 2.7% 
reported by Matallah et al. (2020). These 
are lower fat levels than those recorded 
in Souk-Ahras (3.7%) by Boumendjel et 
al. (2017) and for the Arbia goat (5.4%) 

Table 2. Physicochemical analyses of goat milk

Parameters Total
N=94

Souk-Ahras
N=50

Tebessa
N=44 P

Age 3.30±1.54 3.17±1.40 3.65±1.54 ns

Acidity (°D) 17.7±0.35 19.7±1.71 15.6±0.22 *

Fat % 3.14 ±0.31 3.10±0.12 3.30±0.74 ns

Proteins % 13.46±0.53 17.03±0.14 9.89±0.29 *

Density (g/mL) 1.03±0.00 1.03±0.01 1.04±0.01 ns

pH 7.08±0.01 7.06±0.01 7.10±0.01 ns

Dry extract % 17.28±4.06 21.35±0.07 13.22±0.11 ns

Salt % 0.79±0.37 0.83±0.11 0.743±0.02 *

Protein/fat ratio 4.29 5.49 2.99 *

ns: non-significant, *: significant at P<0.05

in the region of Oued-Souf (southeast 
Algeria) by Matallah et al. (2020). Jen-
ness (1980) showed that there is a high 
disparity in the composition of goat milk 
according to geographical origin. Thus, 
the components of goat milk varies with 
the seasons and the type of food. 

The mean values   of total proteins of 
studied milk in Souk-Ahras and Tebessa 
were 17.03 vs 9.89%, which is higher than 
reports by Djouza and Chehma (2018) 
in Biskra (3.01%) and Arbia in El-Oued 
(3,80%) but lower than the results of Bou-
mendjel et al. (2017) in local breed goat.

Many factors influence milk composi-
tion, and these differences may be genet-
ic (Ciappesoni et al., 2004). Zumbo and 
Di Rosa (2007) reported an upward trend 
for fat and protein percentages, both in 
primiparous and multiparous goats. 

We recorded dry extract values   vary-
ing between 13.22% and 21.35% respec-
tively for the milk goats of Tebessa and 
Souk-Ahras, and the latter values are 
higher than the report of 15.8±0.3% for 
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indigenous breeds goat milk in inten-
sive breeding in the region of Oued-Souf 
(southeast Algeria) studied by Matallah 
et al. (2020). The dry extract confirms the 
high nutritional quality of the milk (Ma-
tallah et al., 2020). Jenness (1980) reported 
that in Mediterranean and tropical areas, 
low-milk breeds produce milk rich in fat, 
dry matter, and protein.

The density was estimated at 1.030 vs. 
1.035 respectively in Souk-Ahras and Te-
bessa, which was higher than compared 
to Arbia goat milk (1.027) analysed by 
Boumendjel et al. (2017) in Souk-Ahras  
and similar to Arbia goat milk (1.032) as 
reported by Djouza and Chehma (2018). 

The measured pH values ranged from 
7.06 for milk from Souk Ahras to 7.10 
for milk from Tebessa (P>0.05). These 
results were slightly higher values than 
the standard stated by the literature, 
but similar to reports by Boumendjel et 
al. (2017). Aroum et al. (2016) stated that 
the variation in pH is probably due to the 
diet because pH depends on the nature 
of the fodder ingested by the animal and 
the availability of water. According to 
Boumendjel et al. (2017), pH variability 
depends on the genetic polymorphism of 
goat milk proteins. Variations in milk pH 
can also result from an infection of the an-
imal’s udder (Kandeel et al., 2019).

Salt composition was 0.74% in Tebessa 
versus 0.83 % in goat milk of Souk-Ahras 
in this study and was significantly differ-
ent (P<0.05). These values are similar to 
those of the Arbia breed (0.7%) in Bisk-
ra and in in intensive breeding system 
(Djouza and Chehma, 2018; Matallah et 
al., 2020).

Livestock management and the level 
and mode of feeding and environmental 
conditions are the main factors affecting 
the change in milk production and com-
position (Boumendjel et al., 2017). The 
physicochemical characteristics of milk 
can be affected by litter size (Ciappeso-
ni et al., 2004), stage or time of lactation 
(Idamokoro et al., 2017), the duration and 
method of preservation (freezing or oth-
erwise), or processing into milk by-prod-
ucts (O’Connor, 1994).       

Similarly, it can be linked to the ef-
fect of the season (Kljajevic et al., 2018). 
El-Gendy et al. (2014) found that udder 
characteristics (measurements) influence 
the composition of milk.

The protein/fat ratio in milk was sig-
nificantly different (P<0.05) and meas-
ured5.49 in Souk-Ahras versus 2.99 in Te-
bessa, which was higher than the report 
by Matallah et al. (2020). According to 
Hoden and Coulon (1991), the objective 
sought in France is to produce milk with 
a total protein/fat ratio as high as possible 

Table 3. Weight characteristics of local breed kids by area and gender

Parameters Total
Area Sex

Souk-
Ahras Tebessa Male Female 

Weight at birth W0 (kg) 1.80±0.61 2.03 ±1.21* 1.42 ±0.11* 1.73 ±0.88 1.72 ±0.26

Weight at 30 days W1 (kg) 3.47 ±1.67 3.75 ±1.30* 3.00 ±0.66* 3.40 ±0.92 3.29 ±0.75

Weight at 60 days W2 (kg) 5.91±1.76 6.26 ±1.60* 5.50 ±0.68* 6.37 ±1.69* 5.70 ±1.67*

Weight at 90 days (kg) 10.05±2.02 10.40 ±1.90 9.45 ±0.55 10.80 ±1.74* 9.49 ±1.96*

* significant at P<0.05
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(0.79 on average), i.e., milk with a high 
protein content but a moderate butterfat 
content. This is an important parameter 
and it provides valuable information on 
the relevance of feeding, particularly with 
lactogenic plants present on the pastures. 

Weight and growth rate
Table 3 shows the mean birth weight 

and weights at different ages (30, 60, and 
90) days of Arbia goat kids by area and 
sex.

Weight at birth and at 30 days of goat 
kids was not significantly affected by sex 
(P>0.05), though weight at 60 and 90 days 
was significantly affected (P<0.05) by sex. 
Mioč et al. (2011) reported that the birth 
weight of kids is highly variable, and is 
mostly under the influence of breed. In 
most cases, it is 1/15 of the body weight 
of the adult goat. Within the breed, var-
iations of birth weight are conditioned 
by the type of birth, sex, parity, develop-

ment and age of doe, length of pregnan-
cy, feeding, kidding season, and health 
condition (Mioč et al., 2011).

The effect of sex on weight in this study 
was significant. In particular, male kids of 
both local breeds had a consistent weight 
advantage over females at various ages 
(60 and 90 days). The results agreed with 
the findings of many previous studies on 
other goat breeds indicating that male 
kids were superior to their female coun-
terparts at all stages of growth (Djouza 
and Chehma, 2018; Sahraoui et al., 2020). 
Al-Dawood et al. (2020) reported that the 
growth superiority of male kids to high-
er weight is due to androgens that play a 
role in growth, and it may also be because 
males are more active than females, and 
may consume more milk and feed.

Birth weight and the weights record-
ed at 30 and 60 days were significantly 
affected (P<0.05) by area, while weight at 
90 days was not (P>0.05) (Table 3). He et 

Figure 1. Influence of sex on average daily growth (ADG), ADG1: between birth and 30 days, ADG2: 
between 31 and 60 days, ADG3: between 61 and 90 days ADGT: between birth and 90 days
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al. (2013) reported that the goat diets in 
the final weeks of gestation influence the 
birth weight as the foetus acquires 75% 
of its birth weight (Aissaoui et al., 2019). 
Our findings are similar to the results of 
Sahraoui et al. (2020). However, other 
studies found that males were always 
born heavier than females, and grew fast-
er in Ghana and Indonesia (Hagan et al., 
2012; Nugroho et al., 2018).

Figures 1 and 2 show the influence 
of sex and area on daily growth average 
(ADG) respectively. Similar results were 
obtained by Djouza and Chehma (2018) 
and Sahraoui et al. (2020).

According to the values from Table 
3, we calculated the average live weight 
gains (ADG). The overall ADGs recorded 
in our study are comparable to the values 
reported by Djouza and Chehma (2018) 
for the same breed in an extensive breed-
ing system. In comparison to the average 
daily weight gain, Boer goat kids gain 

200 g daily on average in better feeding 
conditions during the first twelve months 
(Mioč et al., 2011). The same author de-
termined an average daily weight gain of 
149.7 g and 164.92 g, respectively for Al-
pine kids and Saanen kids (period from 
kidding to 102 days of life).

The average daily growth between 
31 and 90 days (ADG3), of goat kids was 
significantly affected (P<0.05) by sex (Fig-
ure 1). The difference in growth between 
the sexes lies in conformation and me-
tabolism; according to Al-Dawood et al. 
(2020), each sex evolved under the con-
trol of its endocrine balance.

The average birth weight of kids 
in the two areas was W0=1.80±0.61 
kg, while the average at 90 days was 
W90=10.05±2.02 kg, corresponding to an 
overall daily weight gain of ADG0-90 = 
91.66 g/day. The overall ADGs recorded 
in our study are more comparable to the 
values reported by Djouza and Chehma 

Figure 2. Influence of area on average daily growth (ADG), ADG1: between birth and 30 days, ADG2: 
between 31 and 60 days, ADG3: between 61 and 90 days ADGT: between birth and 90 days
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(2018) in low-input systems and lower 
than the values provided by Sahraoui et 
al. (2020) for the same breed in high-in-
put systems. Aissaoui et al. (2019) re-
ported that the farming practices of local 
breeds and breed hardiness led to slower 
growth. Consequently, for faster growth, 
a balanced diet is very important for both 
goats and kids. 

Figure 2 shows that the average daily 
growth from birth to 90 days of goat kids, 
ADG1, ADG2, and ADG3 was not signif-
icantly affected by the area (P>0.05). This 
result may be attributed to the animal’s 
ability to grow despite the environmen-
tal influences. Growth is strongly related 
to mothers’ milk production (quality and 
quantity), especially during the first 40 
days (Alexandre, 1991). In this study, the 
protein/fat ratio in milk was significantly 
different (P<0.05) between areas, and was 
5.49 in Souk-Ahras, explaining the higher 
ADG1 in the first 30 days in Souk-Ahras 
than in Tebessa.

Tölü et al. (2016) investigated the ef-
fects of a structured environment on feed 
conversion of goats and observed no sig-
nificant impacts.

Until weaning, the main environ-
mental influences are birth weight, milk 
supply, health, and available feed. After 
weaning, the main environmental influ-
ences are goat health, and feed quantity 
and quality. The growth rate can vary sig-
nificantly, based on these genetic and en-
vironmental factors (Notter et al., 1991). 

Conclusions
The results of the goat milk analysis 

showed that there were significant vari-
ations in certain physicochemical param-
eters of milk depending on the region 
of Algeria (wilayas of Souk-Ahras and 
Tebessa). It would be advisable to check 
for the presence of lactogenic plants in 

the pastures of these breeders to optimise 
production. For kids, the birth/30-day 
ADG makes it possible to estimate the 
genetic potential of goats and goats on 
the milk value criterion, and the >30-day 
control makes it possible to determine the 
meat performance of goat kids. 
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Poznavanje mogućnosti proizvodnje mlijeka od 
osnovne je važnosti za uzgoj proizvoda koji će do 
kraja izraziti svoj genetski potencijal. Ova studija, 
provedena na sveukupno 94 arbia koza i 65 ko-
zlića; n=195; veljača-svibanj 2022. u provincijama 
Souk-Ahras i Tebessa, omogućila nam je procijen-
iti potencijal proizvodnje mlijeka ove pasmine s 
jedne strane te dnevni prirast (ADG) od rođenja 
do 90. dana starosti s druge strane. Podatci su nas 
upozorili da je dnevna proizvodnja mlijeka (n=94) 
bila 0,89±0,85 litara na dan. Kvaliteta mlijeka okar-
akterizirana je prosječnim sastavom od 3,2 % mas-
noće, 13,46 % ukupno bjelančevina, 17,28 % ukupno 
suhe tvari, 0,78 % soli, pH vrijednošću od 7,08±0,01, 
kiselošću od 17,7 °D, gustoćom od 1032 i omjerom 
bjelančevina/masnoća od 4,29. S obzirom na učink-
ovitost rasta, prosječna je težina pri porođaju bila 

Proizvodnja mlijeka autohtone arbia pasmina koza i 
učinkovitost rasta kozlića u Alžiru
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W0 = 1,80±0,61kg, dok je prosječna težina na 90. 
dan bila W90 = 10,05±2,02 kg, što odgovara sveuku-
pnom dnevnom prirastu težine od ADG0-90 = 91,66 
g/dan. Studija je pokazala da spol nije utjecao na 
porođajnu težinu (P>0,05). Nakon odbijanja od hra-
nidbe mlijekom su rasli brže (P<0,05), a na aspekt 
učinkovitosti izveden nekim fizičko-kemijskim kar-
akteristikama mlijeka utjecalo je i područje (P<0,05). 
Naša je studija pokazala da je lokalna pasmina koza 
imala dobru učinkovitost proizvodnje mlijeka te da 
su kozlići pokazali prihvatljiv potencijal proizvod-
nje mesa u polu-suhim uvjetima alžirskog okoliša. 
Bilo bi prikladno provjeriti laktogene biljke koje 
rastu na pašnjacima uzgajivača s povećanom proiz-
vodnjom.

Ključne riječi:  Alžir, koza, mlijeko, proizvodnja, 
odbijanje od hranidbe mlijekom


