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Abstract. The Ghout system is a traditional agricultural system classified as 
a World Agricultural Heritage (GIAHS) by the FOA since 2005. This paper 
discusses the joint management principle as a tool to preserve the Ghout 
system as an agricultural landscape in the Souf oasis (Algerian Sahara). The 
Ghout system has been based on mono-management by the local farmers since 
it was created in the 15th century, who managed it well all this time. However, 
this GIAHS suffers from many difficulties, which have led to the demise of 
a significant part of it. Today, moving to the principle of joint management 
has become a necessity, not an option. However, besides the local farmers, 
this principle depends on several stakeholders’ involvement in managing this 
traditional agricultural system. Also, this paper provides a roadmap to help 
make this proposed principle a success.
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1. Introduction

Agriculture is the most important human activity that is closely associated 
with nature. The operational units of this activity are called agricultural systems, 
which emerge and develop over time in a socioeconomic and cultural context 
[4]. Whelan [59] defined the farming system as the significant and constant 
arrangement of farming activities, the practices of which correspond with the 
biological, physical, and socio-economic environment in response to the local 
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community’s needs and adjustments to its changing and limiting resources. 
Traditional farming systems resulted from centuries of biological and cultural 
exchanges between humankind and the surrounding environment [46]. Further
more, it is characterized by high efficiency in managing nutrients, water, soil, 
and biological resources [5].

The Food and Agriculture Organization of the United Nations (FAO) has defined 
the Globally Important Agricultural Heritage Systems (GIAHS) as “remarkable 
land-use systems and landscapes which are rich in globally significant biological 
diversity evolving from the co-adaptation of a community with its environment 
and its needs and aspirations for sustainable development” [6, 34]. The global 
change affects entire agricultural systems, in which regard, the GIAHS sites are 
not impervious to this change either [32].

The FAO, jointly with the Global Environment Facility (GEF) and the United 
Nations Development Programme (UNDP), started the policy of the dynamic 
conservation and sustainable management of these traditional agricultural heritage 
systems in 2002 [49, 62]. However, the dynamic conservation and adaptive 
management of these farming systems have become critical issues [64], mainly 
because of their abandonment worldwide [47].

At the beginning of the twenty-first century, GIAHS had become a hotspot 
for scientific research because of its rapidly increasing number of sites [64]. In 
addition, this heritage has frequently been offered in recent years as a depot of 
lessons to be learned for future, more sustainable agriculture [17]. Unfortunately, 
these traditional agricultural systems are under continuous pressure from various 
sides such as socioeconomic changes, climate change, and increased competition 
for natural resources worldwide [3]. For example, the new agricultural paradigm 
focused on mechanization and agricultural intensification has detracted from the 
traditional agroecosystem, so much so that the latter is in danger of disappearing 
[6]. So, the disappearance of traditional agricultural systems due to environmental 
overprotective and changed socioeconomic conditions seriously threatens biological 
and cultural diversity worldwide [41].

The GIAHS plays a pivotal role in natural balance, especially in the arid 
environment. The Ghout system is an example of these traditional agricultural 
systems; the latter is located in an arid environment (Souf oasis, Algeria) (Fig. 1) 
and has been classified by the FAO as a GIAHS since 2005 [9]. Many studies 
indicate that a significant part of this GIAHS has disappeared (Fig. 2), and what 
remains of it is also threatened with extinction due to the many difficulties it 
suffers from [25, 27, 28, 30]. So, discovering how to protect GIAHS effectively is 
important for scientific research and key for sustainable development [39]. This 
paper discusses the failure causes of the mono-management principle in managing 
and preserving the Ghout system in the Souf oasis (Algerian Sahara). In addition, 
it suggests the transfer to the joint management principle as a tool to safeguard 
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this GIAHS. Furthermore, it will discuss some factors that could contribute to the 
success of this new type of management.

Figure 1. Location of the Souf oasis 

Figure 2. A Ghout system a): in a good condition, b): in a deteriorated condition

2. The Ghout system as a GIAHS

Traditional knowledge accumulated among local communities is holistic, 
encompassing many fields of scientific knowledge such as hydrology, soils, 
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climate, animals, and plants [42]. This traditional knowledge was the reason for 
establishing and continuing many agricultural systems that were in harmony with 
the environment for centuries.

The first inhabitants succeeded in settling in the Souf oasis by practising 
agriculture through the Ghout system. Historical studies indicate that the estab
lishment of this system dates back to the 15th century when the first Ghout was 
accomplished in the village of Zgum [26]. In the first step, the farmer chooses an 
adequate place for his new Ghout, of course, strictly respecting the agricultural 
laws adopted by the community of local farmers [45, 57]. The drilling process 
begins vertically with simple and primitive methods until it reaches the aquifer. 
Next, the farmer prepares the first palm tree for planting, in which the roots are 
in direct contact with moist soil. After that, the farmer continues the horizontal 
digging to expand the Ghout surface and continues planting date palm trees [29]. 
This process may take several years, depending on the geographical location, 
groundwater depth, and the Ghout surface.

The adopted method enables young date palms to benefit from self-watering 
without interference from the farmer [37]. However, the farmer is still in permanent 
combat with sand encroachment. In the spring and autumn, wind leads to the 
burial of the Ghout edges, as the farmer is periodically forced to re-raise it [22]. 
The date palm trees occupy the higher floor of the Ghout, which creates a suitable 
microclimate compared to the harsh external climate. This microclimate allows 
the farmer to cultivate several fruit trees, such as pomegranates, grapes, lemons, 
and apples, which occupy the middle floor of the Ghout [29].

On the lower floor, the farmers cultivate various vegetables and fruits such as 
tomatoes, peppers, eggplant, spinach, onions, and watermelon. Moreover, in the 
northern part of the Souf oasis, the farmers cultivate tobacco as an industrial crop 
[48]. Because the crops of the lower and middle floors cannot directly benefit from 
the phreatic water table, such as palm trees, farmers irrigate them manually through 
a traditional system for water extraction called, in vernacular terms, Khottara 
[14]. This agricultural system was combined with the practice of permanent and 
seasonal crops. Furthermore, it ensured food security during the famine that 
affected the Algerian Sahara during colonization.

3. Mono-management model: Its development and failing factors

The mono-management by local farmers has succeeded in expanding the Souf 
oasis, as Khezzani and Bouchemal [28] reported that the number of Ghouts that 
have been accomplished has reached about 9,800 units. In the past, farmers used to 
view the Ghout as the only way to ensure food security for their family. However, 
recently, it has become a way to make a quick profit. In the first case, farmers cannot 
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achieve food security without preserving the Ghout. In the second case, farmers 
can achieve food security even in the absence of the Ghout.

Until the 1950s, the Ghout was the main agricultural food production system in 
the Souf oasis. The development of groundwater extraction systems catalysed the 
emergence of a farming sector parallel to the Ghout system. Farmers no longer need 
to dig a big hole to reach the groundwater but can now plant palm trees directly 
on the surface and water them with the help of pumps [25]. The discovery of new 
fossil aquifers in the Algerian Sahara announced the birth of a new agricultural 
revolution [13]. This agrarian revolution was distinctive in the Souf oasis, as new 
and varied crops were introduced such as potatoes, olives, peanuts, and many 
other vegetables [14, 31].

Now, farmers have many options; their choices are controlled by the economic 
feasibility of the agricultural project. Thus, they can move from one crop to another 
according to market requirements. For example, some farmers left their Ghouts 
and oriented towards cultivating new crops; others buried the Ghouts and cut their 
palms to level the ground and installed the pivot system to irrigate the new crops 
of potatoes [23]. Still others left the agricultural sector permanently to invest in 
other activities that guaranteed them a profitable return. This point of view agrees 
with what was mentioned by Prus et al. [41], who likened this behaviour to reverse 
migration due to the low economic viability of traditional farming.

The demographic growth witnessed by the oasis led to an increase in the demand 
for residential real estate, especially in areas adjacent to major population centres. 
As a result, many farmers buried their fields and converted them into buildable 
lands by filling them up, dividing them, and selling them as housing lots. Of course, 
the high and attractive prices offered to farmers catalysed this process [24]. Today, 
it is clear that the local farmer is the only person who determines the fate of the 
Ghout according to the individual interests. Furthermore, farmers have never 
considered the Ghout a world agricultural heritage. Still, the main driver of his 
behaviour is the economic approach or the arithmetic process that means profit 
and loss for what will result from their exploitation of the Ghout. This point of 
view is confirmed by a recent study by Khezzani et al. [30], which reported that 
only 12.3% of local farmers know that their Ghouts system has become a GIAHS 
although classified under FAO since 2005.

In conclusion, in the past, the mono-management policy applied by the local 
farmers was a helpful factor in developing the Ghout system; still, farmers alone can 
no longer guarantee the survival of this heritage. On the contrary, their behaviours 
have become harmful and destructive to the Ghout system. This critical situation 
quickly calls for the intervention of other parties to save what remains of this 
agricultural world heritage.
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4. Joint management model as an alternative tool  
to preserve the Ghout system

A main challenge in traditional agricultural systems is to develop policies 
that promote socioeconomic development while at the same time safeguarding 
ecosystem services, biodiversity, and human values [18]. The FAO programme 
related to the globally important agricultural heritage systems (GIAHS) focuses on 
preserving the agricultural heritage system and applying the principle of dynamic 
conservation to assure food security for local communities and promote rural 
development [43]. Prus et al. [41] state that any endeavour to preserve GIAHS 
sites by freezing them in time would surely lead to their demise and weaken the 
rural communities. So, Daugstad et al. [15] and Chunjiang et al. [12] assumed the 
system of active agriculture, which means a production system founded on the 
economic results of food production, as the most sustainable strategy to protect 
traditional agricultural heritage and other environmental values. 

This discussion clearly shows that the joint management policy is optimal 
for applying the dynamic conservation principle. After classifying the Ghout 
system as a world heritage, the local authorities in the Souf oasis were supposed 
to take the initiative to adopt the principle of joint management, but this did 
not happen for several reasons. Perhaps the most important one is the lack of a 
clear development policy to manage this agricultural heritage and/or that all the 
attention was directed to the modern agricultural sector [26, 30]. Many studies 
have confirmed that the joint management principle or, rather, the participation 
of multi-stakeholders has a positive effect on dynamic conservation, and it has 
been widely incorporated into sustainable landscape management [51, 58]. For 
example, China has made remarkable progress in managing and preserving 
agricultural heritage sites, mainly due to the policy that adopts the participation 
of multi-stakeholders [38, 61].

5. The actors and their role in the joint management model

The proposed joint management model focuses on three actors; the first is in 
the foreground, and the other two are in the background.

– The first and foremost actors are the local farmers and their families.
– The second actors are the local authorities, such as the agricultural services 

directorate in the first range and then the directorates of tourism, environment, 
and forest.

– The third actors are the academic researchers.
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A. The role of academic researchers

The role of academic researchers is to carry out research that has a direct or 
indirect relationship with agricultural heritage. The main objective of this research 
is to make farming through the Ghout system a distinct and economically profitable 
activity for local farmers that can withstand and compete against the encroachment 
of other crops. Subsequently, researchers share the results of their research with 
politicians, decision makers, and policymakers alike. In this context, Qingwen [43] 
confirms that working within the main research areas directly related to heritage 
is not sufficient for the success of the preservation process. Indeed, it must extend 
to other disciplines such as sociology, history, geography, economics, management 
sciences, and other necessary subjects.

B. The role of administrative departments and policymakers

In the light of the recommendations made by the academic research bodies, 
the administrative departments can draw up the appropriate development policy 
that enables the maintenance and operation of the Ghout system on sustainable 
development foundations. For example, local authorities should create additional 
activities that accompany agriculture, which generate additive financial income 
for farmers and their families.

C. The role of the farmer

Shen et al. [49] focus on the influential role of local farmers in managing and 
protecting the agricultural heritage and support for rural communities. So, the 
local farmer will be the central hub and operator of the Ghout system in the joint 
management model.

6. The factors promoting the success of the joint management 
model (master plan)

The joint management of the Ghout system is not just administrative decisions 
issued by local authorities and implemented by farmers; instead, it is an 
accurate, complex, and multilateral model of preservation joined by farmers, 
academic researchers, and administrative authorities. The role of each actor is 
complementary to the others and cannot conflict with them. In the following 
paragraphs, we will try to lay out a master plan for the success of the joint 
management model.
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A. The accomplishment of a database for GIAHS in the Souf oasis

From a practical point of view, the protection process cannot be materialized 
without the permanent and adequate follow-up of agricultural heritage status 
(Ghouts) [24]. Therefore, a database should be quickly established for the traditional 
agricultural sector. This database would contain all the necessary information 
such as inventory numbers of existing Ghouts in terms of location, surface, and 
the number of palms, productivity (quality and quantity); the age of date palm 
trees, legal status, as well as the identification of property type (collectively or 
individually). The availability of this vital information with permanent updates 
will enable the optimal management of this heritage, particularly regarding 
property transfers resulting from the sale and the purchase or conversion of 
these Ghouts to lands dedicated to construction or establishing other commercial 
activities.

B. The privacy of the traditional sector

The Ministry of Agriculture is the main authority responsible for managing 
the agricultural sector in the country. However, the laws issued by it are largely 
compatible with the modern agricultural sector, while they are less suitable for the 
traditional agricultural sector because there are fundamental differences between 
the two sectors, especially after classifying the latter as a GIAHS [24]. Perhaps this 
behaviour is explained by the significant contribution of the modern agricultural 
sector in ensuring food security compared to the traditional sector [26]. Therefore, 
the specificity of the traditional agricultural sector must be considered by enacting 
laws appropriate to the state of this heritage.

C. Solving some local problems related to the traditional 
agricultural sector

The traditional agricultural system in the Souf oasis suffered from many 
problems, which were the main reason for its abandonment by the local farmers. 
Perhaps the most critical problems are the disturbances related to the phreatic 
aquifer [28] and the urban sprawl, especially on the border of urban areas [1, 24]. 
Furthermore, the expansion of the modern agricultural sector at the expense of 
the traditional one is another problem; its impact is similar to the urban sprawl, 
mainly due to the interest of the local authorities in the modern agricultural sector 
compared to the traditional one [25].

The local authorities should urge the adoption of a plan aimed to solve these 
problems, which firstly contributed to the deterioration of the agricultural heritage 
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and, secondly, stood in the way of the renewal process. Directing urban expansion 
in line with the status of the traditional sector is one of the axes that can be worked 
on; a recent study by Khezzani and Bouchemal [27] presented several solutions 
and techniques to deal with water table fluctuations.

D. Making the traditional agricultural sector economically 
profitable

The conservation of the GIAHS sites is highly relevant not only for their 
natural biodiversity but also for the sustainable provision of endogenous goods, 
the very high quality of food and services, and the quality of life different from 
those practised in large cities [35]. Zhang et al. [63] believe improving farmers’ 
income from traditional agricultural activities is a practical approach to GIAHS 
conservation policy. So, this approach will make the traditional agricultural sector 
economically profitable, which is the essence of joint management and a major 
challenge for local authorities. This process automatically allows local farmers 
to cling to the traditional sector; through this element, activating the dynamic 
conservation mechanism becomes possible. Currently, there are two areas in which 
we can intervene and implement some reforms, which are tourism and organic 
farming.

Developing the ecotourism sector

In most cases, traditional agriculture alone cannot provide sufficient income 
to local farmers and their families [46, 60]. Perhaps the best solution is to work 
on improving and diversifying their income. Pillay and Rogerson [40] believe 
that using natural resources, such as traditional agriculture landscapes, in 
tourism supports sustainable rural development and promotes the integration 
of agriculture and tourism. Many studies worldwide confirm the importance of 
the GIAHS as a tourist attraction factor [10, 16, 19, 36, 52–56, 60], where many 
tourists favour visiting rural areas and sharing the rural lifestyle with local 
communities [21].

Although the Ghout system as an agricultural landscape has many ingredients 
that make it a tourist resort by excellence, touristic activities related to traditional 
farming are currently absent in the study area. It is worth noting that this type 
of tourism was at the height of its activity 30 years ago, when the oasis annually 
received a considerable number of tourist groups, especially from European 
countries. To restore this essential activity, experts in the tourism sector should 
adopt a programme. These tasks fall on the shoulders of the provincial tourism 
directorate in the first place.
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Perhaps the intangible heritage and cultural background are the elements that can 
be associated with tourism activities. The study by Alhamidi et al. [4] confirmed 
that the cultural background was the cause of the sustainability of the traditional 
farming system in the Ghouta oasis, Syria. Also, Chen et al. [11] reported that the 
quality of life in one Japanese rural community improved after introducing some 
ecotourism activities although the economic benefits were marginal to most host 
households.

Introducing the Ghout system as a pioneer in organic farming

Given its positive environmental impact, organic farming is vital for ensuring 
sustainability and shifting to a green economy [2]. Nowadays, organic farming is 
getting more interest worldwide [20] because it can contribute to mitigating the 
global warming effect through its ability to sequester carbon in the soil [33]. It also 
effectively controls pollution [8] and promotes public health [7]. Food production 
through the Ghout system has many advantages that we do not find in other local 
production systems.

In this system, local farmers do not use just any pesticide or chemical fertilizer, 
but they fertilize the soil in a natural, organic manner (camel droppings) [26]. 
Although organic farming produces less amount of crops than conventional 
agriculture, it is more lucrative, environmentally friendly, and delivers an equal 
amount of or even more nutritious foods with less pesticide residue [44, 50].

Food production through the Ghout system should be valued and supported. 
It can also generate significant income to the farmers if it is introduced properly 
and managed well. This point of view is consistent with what was reported by 
Zhang et al. [63]. So, by introducing this method of food production to producers 
and consumers, the traditional agricultural system will be able to withstand the 
competition of modern farming systems. It is locally recognized that the dates 
produced traditionally (Ghout system) are distinguished by their large size, good 
taste, and long storage period. Unfortunately, there are no academic studies that 
prove these observations.

Due to globalization and changes in agricultural and production systems, 
agricultural heritage needs, more than ever before, a new approach and a wise 
policy to manage and preserve it. Obviously, conserving traditional farming systems 
cannot be accomplished in isolation from the local communities’ traditional 
knowledge, culture, and social organization. However, the joint management 
principle of GIAHS will be part of this policy.
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7. Conclusions

The Ghout is a traditional agricultural system located in the Souf oasis (Algerian 
Sahara) and has been classified as a GIAHS by the FAO since 2005. The Ghout 
system has been based on mono-management by the local farmers since it was 
created in the 15th century. The local farmers alone managed this system for several 
centuries. However, the socioeconomic and land-use changes in the oasis system 
since the second half of the 20th century have made the mono-management model 
impotent and unable to keep pace with the new conditions. This study proposes 
a joint management model as a tool to activate the dynamic conservation and 
sustainable management of this traditional agricultural system, including local 
farmers, administrative authorities, and academic researchers. However, this 
new management model needs several reforms, which together aim to make the 
traditional agricultural system economically profitable. Politicians and decision 
makers can use the results of this study to formulate a dynamic conservation 
policy for this local agricultural heritage.
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