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ABSTRACT The scrub of Djebel de Fellaoucene is one of the forests of the mounts of the Traras (western
of Algeria) that undergoes enormous variations which vary according to the regressive or
progressive dynamics under climatic and anthropogenic pressures in semi-arid zones. These
landscapes are in fact a mosaic in which several types of matorrals such as scrubland or
scrub overlap, determined by multiple factors: the local climate (drought, climatic aridity,
etc.), the importance of human activities; overgrazing is also a major limiting factor. This
current study provides a qualitative and quantitative assessment of the anthropogenic pressure
exerted in this area. The methodology adopted in this study is that of Le Houerou (1969)
and Montoya (1983), which is based on the calculation of the annual needs of the herd in
forage units, the estimation of the food production potential, the overgrazing coefficient and
in addition the anthropogenic pressure index. The result of the forage balance in the forest
rangelands of the study area has a forage deficit (overload) of -7,962,360 UF (a sylvo-
pastoral imbalance), the overgrazing coefficient is (91%) and the anthropogenic pressure
index is very high (26). The quantification of the impact of anthropogenic action and over-
grazing on the forest formations effects makes it possible to establish a trajectory of the
cumulative anthropogenic impacts on this area in order to develop restoration strategies and
more effective means of protection.
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INTRODUCTION

The forest and pre-forest ecosystems of the
Mediterranean area have undergone regressive
changes due to multiple biogeographical in-
fluences and various human pressures over the
millennia. The current state of Mediterranean
forest ecosystems is in fact the result of a com-
bination of edapho-climatic and anthropo-zoo-
gonic factors, in particular: clearing, overgrazing,
cutting, etc. (Quézel, 1985-1995; Kadik, 1987;
Benabdeli, 1996; Sespedes, 2014; Aouadj et al.,
2020a-g).

Algeria, like the Mediterranean, is as a whole
subject to significant anthropogenic pressure and
the overexploitation of forests and matorrals, well
beyond their capacity for regeneration, leading to
an almost total disappearance of woody plants (de-
forestation and dematoralisation) which are re-
placed by perennial herbs (steppization) and by
annual herbs (therophytization) (Babali, 2014;
Aouadj, 2021).

Until the 18th century, the inhabitant of Al-
geria used the forests as a rangeland. In front of
the abundance of pastures, herds multiplied and
the need for pasture increased. Thus the clearing
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took on a remarkable pace and the terrain ex-
tended. In 1941 the Oran region had 125,000 per-
manent forest users, plus 90,000 temporary ones.
The population on which pastoral life was im-
posed was difficult to dissociate from the forest.
This permanent relationship has had for a long
time, now and soon, the phenomena of clearing,
grazing, right of use, cutting offenses, and fires
as consequences (Benbadeli, 1996).

The rate of degradation and the multiplication
of factors mean that any form of woody vegetation,
whatever its stage of regression, continues to be
destroyed and nothing is spared; the last ramparts
of natural fight against the phenomena of step-
pization and desertification are seriously threat-
ened. One by one we will try to analyze these de-
grading factors (human action and overgrazing).
The appreciation of the possible pastoral load by
plant formation and the actual load observed make
it possible to understand the concept of overload
(pastoral deficit) and pressure leading to degrada-
tion. These elements first require an evaluation of
the forage possibilities offered. El Hamrouni
(1978) established a relationship between rainfall,
average production in forage units per hectare and
possible pastoral load in the pine grove of the
semi-arid stage in Tunisia. Aouadj et al. (2020)
are trying to quantify these anthropogenic actions
at the level of the Doui Thabet-Western of Algeria
area (which is close to our study region). They
obtained the following result: index of anthropo-
genic action is order 28 (unitless), overgrazing co-
efficient is 92.30% and forage deficit is -8,952,450
UF. In the region of Tlemcen, like all of Algeria,
the forest routes and the delimbing of the forest
plant cover constitute the main source of fodder
for pastoral breeding during periods of drought.

The practice of trekking in the forest refers to
traditional concepts of animal husbandry and to a
collective use of pastoral forest resources.

Unfortunately, there are only few scientific
works on the quantification of anthropogenic actions
in Algeria. We cite only 3 studies: one by Benabdeli
(1996) and another by Aouadj et al. (2020) and
Aouadj (2021). The objective of this work is to
quantify the impact of anthropogenic action and
overgrazing on the forest formations of the North-
West Algerian zone (Tlemcen: case of the scrub of
Djebel Felloucene) on the basis of indices and co-
efficients developed by certain authors: Montaya
(1983) and Le Houerou (1969).
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MATERIAL AND METHODS
Study area

The study area is located in the western part of
north-western Algeria (Oranie) in the Traras massifs,
“the scrub of Djebel Felloucene”; between
(35°05°44.74” and 34°94°61.06” N - 001°
61°.30.60” and 001°72°.53.72” W) at an altitude of
270 m to 1136 m asl with an area from 6259 ha. It
consists of three forest masses: “Fellaoucene, Ain
Kebira, Ain Fettah” (Fig. 1).

Figure 1. Study area (from Google Earth, 2021 modified).

This zone of the thermo-Mediterranean level in
a temperate and warm semi-arid bioclimate. Cli-
matic characterization of Mediterranean type, char-
acterized by average annual precipitations of 400
to 600 mm with a seasonal rainfall regime of the
type: Winter> Spring> Autumn> Summer. The aver-
age annual temperature is 18.73 °C with a “m”of 5
°C and “M” of 30 °C.

The ridges of this massif are made up of sand-
stone interspersed with blue limestone from the
Upper Jurassic period giving abrupt reliefs, resting
on Oxfordian schists and clays, which give regular
slopes, and on hard Liasic limestones, again giving
abrupt reliefs (Durand, 1954).

The vegetation is characterized by a floristic di-
versity representative of the thermo-xerophilic
groups of Orania dominated by Thuja, Pistacia len-
tiscus and scrub.

Methods
To assess the impact of forest rangelands in the

scrub of Djebel Fellaoucene, our investigations fo-
cused on measuring, on the one hand, the annual
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needs of the herd in fodder units, fodder production
potential, the fodder deficit, the overgrazing coeffi-
cient and the anthropogenic pressure index. Indeed,
this task was essential to identify indicators of de-
gradation of rangelands and forests and to be able
to present synthetic data for the entire study area.

Pastoral potential of the forest

The evaluation of the fodder production in UF
(fodder unit) of the different species of the enumer-
ated forest was estimated by referring to the stan-
dards presented by Le Houérou (1969) (Table 1).

Taxa Production in UF (UF/ha/year)| Average (UF)
(Houérou, 1969) (Present study)
Olea europea 40 20
Pinus halepensis 25-100 50
Quercus ilex 300 150
Tetraclinis articulata 40 20
Pistacia lentiscus 40 20

Table 1. Average production in UF of the species.

For the determination of the needs of the herd
in UF, one can use standards which were developed
by Le Houerou in 1969 and given in Table 2.

Livestock UF requiremer:]te(alcilF [ year and per
Sheep 400
Cattle 1200
Goats 350

Table 2. Livestock requirement in UF by type
of animal (Le Houérou, 1969).

The real load and the equilibrium load can be
determined as follows (Le Houérou, 1969):

The real load (Cr) = total livestock requirement in
UF / per UGB requirement (UF of a large livestock).

We have (Houérou, 1969):

- 1 cattle represents 1UGB

- 3 sheep represent 1UGB

- 4 goats represent lUGB

Equilibrium load = this is the total fodder pro-
duction in UF / over the UF requirements of a large
livestock.
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The overgrazing coefficient can be determined
as follows. It is expressed in percent of the equilib-
rium load (Le Houérou, 1969):

S=100*(1-Ce/Cr)
S: Coefficient of overgrazing.
Ce: Balance load.
Cr: Actual load.

The method was adopted in Spain by Montoya
(1983), and this only by determining constants K for
each type of livestock according to its weight and
the displacement in the cork oak forests to assess the
Buffer radius or concentric radius of the pasture ani-
mals. To determine the pressure index we included,
in addition to K, the number of inhabitants per douar
and the distance separating them from the study plots.
To calculate this index, we made the sum of each
type of livestock by multiplying it by its correspon-
ding coefficient K, the total number of inhabitants
and the distance separating the douars from the plots.
This index is calculated for the whole of each series
and is given by the following equation:

IPA = [((NHd + k (Number of cattle) + k (Number
of sheep) + k (Number of goats)) / D?) * Sz] * 1000

With:
IPA: anthropogenic pressure index
NHd: number of inhabitants by agglomeration:
23,131 (RGPH, 2019).
K: herd pressure coefficient (3.7 for cattle, 1.7 for
sheep and 1.9 for goats)
D: distance separating the agglomeration from the
forest calculated as follows: V (X1 - X2)+(Y1-Y2)
Where: X1 and Y1 are the real coordinates of the
plot (forest) and X2 and Y2 are the theoretical co-
ordinates of the plot.
So:D=0.4and D*=0.10
Sz: Total area of the pasture zone in m? simulated to
a circle whose radius is the distance from the douar
to the plot (Radius = 100 m) with S circle =3.14 * r?
S circle = 7900 m?,

In this regard, we have established 05 pressure
index classes as shown in Table 3.

Anthropogenic pressure index class | Class qualifier
0-5 Weak
5-10 Medium
10-15 Strong
15-20 Strong enough
> 20 Very strong

Table 3. Anthropogenic pressure index classes (Montoya, 1983).
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RESULTS

In terms of numbers, the herd is largely dom-
inated by sheep in the study area. Indeed, the
average number of sheep registered in the study
area is 16,864 compared to 1,553 goats and only
645 cattle (DSA, 2019). The average number of
UPBs in the study area is around 21,000 UPB
(Table 4).

Livestock 2009 to 2019
Sheep 16864
Cattle 675
Goats 1553

Table 4. Evolution of livestock numbers
between 2009 and 2019.

The annual needs of the herd amount to
8,952,450 fodder units. The fodder potential avail-
able in the forest rangelands of the study area is
evaluated overall at 6,824,000 fodder units per hec-
tare and per year. Indeed, Tables 5 and 6 below pres-
ent the existing potential and the gaps in question.

. ; UF / year |Fodder requirements
Livestock | Effective |, 4 per head UF/ year
Study | Sheep 16864 400 6745600
ared [ Cattle 675 1200 810000
Goats 1553 350 543550
Total 19092 / 8099150
Table 5. Assessment of the annual needs
of the livestock in forage units.
Potential in Fodder
Taxa Area:(He) UF / ha/ year |potential UF /
(CF, 2019)
(Average) year
Olea europea 428 20 UF/ha/year 8560
Study | Pinus halepensis 8 50 UF/hal/year 400
area
Quercus ilex 547 150 UF/ha/year| 82 050
Leiwalinis 1041 |20 UF/haiyear | 20820
articulata
Pistacia lentiscus 1248 20 UF/ha/year 24 960
Total 136 790

Table 6. Evaluation of the fodder potential offered
by the forest in the area.

The results of the forage balance, overgrazing
coefficient and anthropogenic pressure index of the
study area are shown in Table 7.
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Indicators Study area
Fodder needs (UF / Year) (UF/An) 8099150
Forestry potential in UF 136 790
Fodder deficit UF -7962 360
Coefficient of overgrazing (S) 91 %
Anthropogenic pressure index 26 (without unit)

Table 7. Fodder balance, overgrazing coefficient
and anthropogenic pressure index of the study area.

DISCUSSION

In the study area (Djebel Fellaoucene,) which
interests us, the herd is made up of cattle, sheep
and goats. The dominant species in terms of number
is the ovine species (16,864 heads) which is widely
present everywhere and is likely to enhance many
woody species. The goat is in 2nd place with a
number of 1,553 heads allowing to use difficult and
poor areas. It is an excellent processor, a valuable
supplier of animal protein for farmers in poor re-
gions to own a cow (Aouadj et al., 2020; Aouad;,
2021). The goat species withstands harsh conditions,
gives milk daily and often makes two kids a year
and can thus be considered “the cow of the poor”.
If cattle are also present everywhere, however, they
represent a much lower number (675 heads). The
herd is therefore made up of the two largely dom-
inant species (goats and sheep).

In fact, breeding is starting to gain momentum
in the study area. The weaknesses of the production
systems in the area have favored the orientation of
households towards the livestock activity.

Herd management is generally extensive and
relies primarily on natural and forest ranges. This
calendar shows that cattle graze practically 9 out
of 12 months in the forest, or about 230 days per
year. Indeed, once the grassland resources have
been exhausted, the shepherds are forced to prune
trees and shrubs in order to meet a large part of the
herds’ fodder needs. A very close result is reported
by Aouadj et al. (2020) and Aouadj (2021) in the
forest of Doui Thabet (Saida, Western of Algeria).

In the study area, the annual livestock needs
amount to 8,099,150 fodder units. The needs of
sheep represent the major part (90%). These re-
quirements are of the order of 6,745,600 UF, fol-
lowed by those of cattle with 810,000 UF and finally
goats with only 543,550 UF. These needs are mainly
drawn from forest rangelands, the potential of which
remains below existing capacities, which contrib-
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utes to overgrazing and strong pastoral pressure.

The fodder potential available in the forest
rangelands of the study area is evaluated overall at
136,790 fodder units per hectare and per year. Anal-
ysis of the results obtained shows that the fodder
potential of forest areas does not meet the food
needs of the livestock in the same terms. The needs
are much higher than the fodder supply. (The com-
parison of the needs of the livestock and the quan-
tities of fodder available in the study area shows an
average annual fodder deficit of -7,962,360 UF).

The forage deficit and the high coefficient of
overgrazing calculated can only give an idea of the
current state of forest rangelands, but they confirm
the enormous pressure exerted on our ecosystem.

For our study area, the anthropogenic pressure
index is very high (26) and the overgrazing coeffi-
cient is very high (91%) because this forest contains
many inhabitants and livestock. It is a meeting place
for people and animals who frequent it from all di-
rections and exert considerable pressure there. The
pressure of the inhabitants on this forest is very
strong and results in clearing, cutting of trees and
shrubs and repeated fires.

Forest rangelands are subject to strong anthro-
pozoogenic pressure which continues to degrade
them and expose them to the effects of desertifica-
tion/rat extermination. The insufficiency of technical
frameworks specialized in research and extension
in the pastoral field constitutes an obstacle to the
development of this sector. However, with a view
to safeguarding this heritage and combating deser-
tification at the country level, it is important to im-
prove the plant cover through defenses, to readjust
the load in view of the capacity of production, the
sowing of rangelands with high productivity
species, the establishment of fodder shrub planta-
tions, the practice of mineral manure and the com-
plementarity between pastoral production of range-
lands and the production of fodder on the perimeters
irrigated. The establishment of a pastoral strategy,
based on legislation or its strict application when it
exists concerning the protection of rangelands and
natural resources, appears to be of particular ur-
gency and is urgently needed.

The analysis of the indicators developed con-
firms the observation that one can a priori draw
while prospecting in the forest, as it turned out that
the study area is grossly suffering from very pro-
nounced overgrazing. Indeed, the silvo-pastoral bal-
ance is seriously compromised: the overall recorded
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overgrazing rate is of the order of 91%. It is similar
to other Mediterranean forests such as the case of
the Tabarka cork forest in Tunisia where the over-
grazing rate was 69.3% for Chaébane (1984), 77%
for El Hamrouni (1992) and 83% for Nsibi (2005)
, 68% for the Maamora forest in Morocco (Laaribya
et al., 2012) and Aouadj et al. (2020) and Aouadj
(2021) for the Doui Thabet forest (Saida, Western
of Algeria).

CONCLUSIONS

The results obtained following the study and
analysis of silvo-pastoral data, as well as the current
fodder balance and the high coefficient of over-
grazing, can only inform us about a grazing pressure
to which the Fellaoucene zone is subjected. This
phenomenon will undoubtedly be able, if it con-
tinues, to disrupt an entire ecosystem, which obliges
us to put forward proposals for the rehabilitation
and restoration of degraded pastoral potential. These
proposals must take into account the ecological
context, the region and the aspirations of the rural
population living in the forest environment. Thus,
we must seek to involve this population in deci-
sion-making especially when it comes to touching
their only source of income, the livestock. The pro-
posals must consider, among other things, the eco-
nomic reality of the country.
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