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ABSTRACT

A growing number of studies have focused on the importance and
usefulness of indigenous soil taxonomies as they relate to agricultural production.
Drawing upon a dissertation on indigenous scil taxonomies, this article describes the
farmers indigenous soil classification system at Jabal Al-Akhdar of northeast Libya.
The study was carried out in two sites; the first is located at Shahat area {about 20
km. east Al-Beida city) dominated by Hassa tribe, while the second is located at Qassr
El-Mekdem area (about 40 km. West Al-Beida city) and dominated by Hassana tribe.
A total of 50 male household heads were interviewed and data were callected using
participatory rural appraisal (PRA) techniques and community-based transect-
mapping. Six soil profiles were selected to characterize different kinds of soils
presented in study sites based on farmer's indigenous soil knowledge. Different sail
types identified by tocal farmers are based on soil characteristics such as color, depth,
stoniness and geographical location. Farmers from both villages identified 4 main
types of soils in the first level of classification based on soil color. The farmers
ohserved 10 types of soils based on color and depth in the second level of
classification. Finally, based on color, depth and stoniness, a total of 30 types of sail
at the third level of classification were observed by farmers.

INTRODUCTION

The importance of indigenous knowledge is receiving considerable
attention in recent years in term of social and agriculture deveiopment
{UNCED, 1992). Indigencus peopie and their local communities have a vital
role in environmental management and development because of their
knowledge and traditional practices. States should recognize and duly
support their identity, cufture and interests and enable their effective
participation in the achievement of sustainable development (Pawluk et al.,
1992; Hayashi et.al.,2000ab). However, most of information about indigenous
knowledge is oral patrimony from generation to generation and is different
from tribes or regions (Ishida el al., 1958, Hayashi et.al.,2000b). Indigenous
knowledge can be defined as accumulated knowledge, skill and technology of
local people derived from their direct interaction with the environment (Attieri
1990). Information is passed on through generations and refined into a
system of understanding the natural resources and relevant ecolcgical
processes (Pawluk et al. 1992).

indigenous knowledge about soil encompasses many aspects,
including indigenous perceptions and explanations of soil properties and soil
processes, sail classifications, soil management, and knowledge of soil-plant
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interrelationships (Williams & Ortiz-Solorioc 1981, Hecht 1990). Local sail
ciassification has been the centeral focus of majority of the studies
undertaken woridwide to understand farmers' local knowledge about their
soils. According to the bibliography of Barrera-Bassols and Zink {2000), over
half of the ethnopedology studies focus on soil classification (Niemeijer and
Mazzuczto, 2003). For variety of reasons, the focus on local soil classification
continues to be the main feature of the recent studies on local scil knowledge
(Shrestha et al, 2004). Firstly, there has been increasing recognition of
farmers' local soil knowledge, and practical benfits of local soil classification
{Niemeijer, 1995; Talawar and Rhoades, 1998, Niemeijer and Mazzuczto,
2003). Local soil classifications are faster and cheaper compared to the
traditional scientific soil surveys; it can offer important insight into local use
and perceptions of soils in relation to agrictulreal production; and it can
considerably facilitate communication between farmers, development workers
and researchers (Niemeijer, 1995). Secondly, local scil classification or
nomenclatures have been very convenient entry point in understanding local
sail knowledge (Niemeijer and Mazzuczto, 2003). It provides useful reference
when discussing with farmers about their soil knowledge. Thirdly, increased
interest of researchers and development professionals from a wide range of
disciplines including soil scientists, agronomists and sociceconomists, has
added new dimensions — scientific validation and utility — to the studies on
local soil classification (Shrestha et al, 2004). Recently a great deal of
research has focused on the importance and usefuiness of soil taxonomies
as they relate to agricultural production (McMillan, 1980; Ovorak, 1988;
Osunade, 1988; Kerven and Sikana, 1988; Dolva et a/., 1988; Behrens, 1989;
Tabor, 1990).

Indigenous soil classifications are found throughout the world, and
have been documented for peoples in Latin America, Southeast Asia, and
Africa. They form the basis for many management practices, such as the fine
attunement of cropping systems to the agricultural capabilities of the site, and
adjusting scil conservation practices {Weinstock 1984, Marten & Vityakon
1986, Pawluk et al. 1992). Evidence indicates, however, that the African
farmers have an extensive knowledge of their soil. lLocal soil taxonomy is
based on sail characteristics as they relate to specific crops and, traditionally,
provides the insight and ecological knowledge required for making good use
of available agricultural rescurces (Richards, 1985). While inguiry on
indigenous scil taxonomies is expanding, it is noticeable that a limited
number of field studies have been conducted in the Arab countries such as
Briggs et al, 1998; Moustafa, 2001 and Zurayk et al, 2001.

Ettema (1994), discussed and ditferentiated between physical and
perceptual dimensions of indigenous soil classification. The ‘physical'
dimension concerns the most readily observable criteria that farmers use to
differentiate their soils, namely soil characteristics that can be discerned by
sight, feel, taste or smell (Osunade 1992). The two most obvious physical
characteristics of soil, which are texture and color, are 'inescapable’ and
found to be the basis of many indigenous soil classifications throughout the
world. Criteria of the 'perceptual’ dimension are not as concrete as those in
the physical dimension nor are they always readily recognized {through the
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senses) as soil characteristics. Examples are soil workability, suitability
classes for certain crops, sensitivity ciasses to certain agricultural problems,
and non-agricultural classes based upon the use of soil as building and
pottery material (Etterna, 1994).

The objective of this work is to identify indigenous soil classification
system used by the farmers in two selected areas and two different tribes in
Jabal Al-Akhdar of North East Libya and attempts to identify the local
diagnostic criteria for differentiating soil types as well as to explain how
indigenous knowledge of soils has been applied to land use.

STUDY AREA

Jabel Al-Akhdar occupies the greatest part of Northern Cyrenaica
and is roughly 250 km long parallel to Medilerranean coast, the ground falls
away very gradually to the south and the east but two steep escarpments
delineate the northern part. All the exposed rocks are sedimentary and mainly
marine limestone. The oldest is Cretaceous and the youngest is Marine
Pleistocene, but most of the area may be regarded as composed of Eocene
with subsidiary Miocene. The Jabel Al-Akhdar is a mountainous region, which
consists of plateaus running paralle! to the seashore. The lower lying plateau
has an elevation between 200-400 m. The upper plateau, whose elevation
varies from 400-700 m. is extended southward by a higher zone with a
gradual transition and reaches 876 m. at its highest point; this latter zone is
sometimes called the third plateau (Hubert, 1964 and FAQ, 1973). The upper
plateau is characterized by ferro-siallitic soils (Alfisols), rendzinic or brown
limestone soils {Mollisols or Inceptisols), or very clayey vertic solls {(Vertisols).
The landscape consists of hills covered with vegetation like Pistacia lfentiscus,
Oleasters sp, Cypressus phlomis, Cistus sp and Artemisia herba alba. The
lower plateau is characterized by clay terra rossa and ferro-siallitic soils
(Alfisols). This plateau is covered by Juniperous phoenicea, Pistacia lentiscus
and Ofeasters sp. {Selkhozprom Export, 1980). The area characterized by
Mediterranean ciimate. The average rainfall is greater than 500 mm. and the
average temperature is 18°. The cultivated crops includes grapes, almonds,
figs, olives, barely, wheat and vegetables (Abdel-Wahed ef af, 1978)

MATERIAL AND METHODS
Study sites:

The study was carried out in two sites. The first one is located at
Shahat area (1), about 20 km east Al-Beida city, with coordinates 32° 49" 53"
N and 21° 53' 67" E, elevated to about 640 m A S.L., and inhabited by Hassa
tribe. The second site is located at Qassr El-Mekdem area (2), about 40 km.
West Al-Beida city, with coordinates 32° 38" 15" N and 21° 30’ 25" E, elevated
to about 415 m. A.S.L. and populated by Hassana tribe (Map1).

Community-based transect-mapping:

Transect mapping, or "walk through”, is a system of mapping in which the
resulting soil resources information is presented in a cross matrix or as
transects with illustrations of objects that are visible on the soil surface
{Concepcion and Batjes, 1897). Date were collected using participatory rural
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appraisal (PRA] techniques with men farmers (Kauffman, 1997) and the
methed of documenting local knowledge involved focus groups discussion
with separate groups of farmers with direct and visual reference to a large
number of soil samples, representing largest possible soil variations,
collected from different parts of the village. It involved discussion with farmers
about the way they recognize variation in soils, their knowledge about the
nature and properties of these soils, and the framework or basis they adopted
in grouping similar seils in different soil categories. Farmers were used the
basic human senses — sight, touch and hearing — in identifying soil attributes
useful for the classification of soils and for making their farm decisions
{Concepcion and Batjes, 1997). Small-scale farmers from the two selected
areas (Shahat and Qassr El-Mekdem) composed the target population. A
total of 50 male household heads were interviewed. They were asked to:
name the different types of landscape on their land;

name the different types of soil on their land;

indicate the characteristics associated with each type of soif, and
indicate specific crops that grow well on each type of soil.
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Map 1: Location of the study sites

Soil sampling and analysis

Six soil profiles were selected to characterize different kinds of soils
presented in study sites. Soils were sampled based on farmers indigenous
scil knowledge and land use types. Scil profiles were morphologically
described in the field according to the FAO (1990), and soil samples were
collected for laboratory determinations. The soil samples were analyzed for
chemical and physical characteristics, including salinity, pH, total calcium
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carbonate, cation exchange capacity, organic matter, total nitrogen, available
phosphorous and potassium and texture {(Page et al., 1982).

RESULTS AND DISCUSSION

Farmers and natyral senses

The main observation, identification and finding of the farmers were
based on their natural senses, such as sight, hearing and touch. In the fact,
these senses are very important not only to the farmers, but also to sail
surveyor and soil scientists. The farmers in the study sites used their senses
in the following manner:
Sight: many soil properties involved in indigenous sail determination are
visible to eyes (Osunade, 1988). The most important of those is soil color,
being used throughout many descriptions around the world (Ettema, 1994).
Generally, farmers believed that dark soil is more fertile than light ones
(Zurayk et al, 2001). Farmers differentiate soils based on color, as they prefer
dark colored soils, which reflect higher content of organic matter (Moliic
epideon of Moflisols). A dark color soil is often assaciated with Vertisols, and
some categories of Alfisols, which are high in clay content and water holding
capacity. Light colored scils are often associated with exposed calcareous
parent rock, low organic matter and low water holding capacity. Farmers in
the study area recognize the elevation and topography and they could
classify their land into different types of physiographic features. Depressions,
Wadis and gentle slopes are the most important and usable units in their
agricultural activities. This classification based an match up to some parts of
human and animail bodies like head, neck, throat, belly, back, leg and tail.
Actually, we did not found this type of matching in any available pervious
studies.
Touch: it is involved in assessing soil texture, based on rubbing soil between
two fingers to distinguish the texture class (Ettema, 1994 and Concepcion
and Batjes; 1997). Texture in the studied sites is mostly skewed near fine
texture. Farmers do not use texture as base of classification because its high
similarity on the different soils. Otherwise, they use touch to measure the size
and weight of rock fragments. On this basis, they could classify rock
fragments into coarse and medium size. In addition, they use their feet to
detect the fine rock fragments when they walk over soil and gave sound like
crisp.
Hearing: sound is an important indicator of biodiversity in the rural areas
{Concepcion and Batjes; 1997). Farmers used the sound of rubbing stones
and rock fragments during tilling their lands as indicator of stoniness. It
reflects both of rocks size and abundance based on the degree of noisy
during tilling.
Knowledge about landscape and its relation to human and animal
bodies: Farmers have different terms to different soil types, landscape and
slope segments. Jabal Al-Akhdar farmers recognize different landscape and
slope profiles running through the studied sites (Figures 1 and 2). Farmers
used two expressions to describe the moderate and steep slopes based on
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the direction of their movement over these slopes. If their movement from
down to upper slope, they named it Ssouda “the nearest literal meaning could
be ascension”. On the other direction, they named the slope as Dardoha “the
nearest literal meaning could be descendant'.

Farmers use human body to correspond with observed landscape.
According to this classification, a typically flat hill crest would be called
E'thhara , which simply means back. Likewise, Batten means literally salient
belly and topographically hillcrest.

Halg means literafly throat and its equal to very narrow wadi, while,
Ragba means neck and refers to small wadi. Also, Saag means leg and
equivalent to simple slope. In the same way, they used Rass (literally head)
to describe begin of any landscape feature like Rass Al-Wadi, which means
begin of the Wadi system. The animal body is used for some features, like
the end of any landscape feature could be called thail, which literally means
tail. Farmers used E'Deppeka (literally hornless head) to designate the flat
hillcrest.

This way of similitude landscape with human body revealed how
farmers try to use simple and acceptable nomenclature to their environmental
features. There was a common understanding among the farmers that soils
under any degree of slope except that of the plain are subject to erosion,
commonly by heavy rain. The presence of soil deposits at the base of a
slope, the outcropping or protrusion of rocks or stones on the soil surface and
cracking of the soil were the key indicators of soil erosion given. Farmers in
the study area generally attributed soil erosion in their fields to two factors,
namely; the lack or absence of trees and other vegetative cover on the
hilltops and hillsides, and heavy rainfall in the area especially during the rainy
season

Knowledge about variations in soil and soil nomenclature system:

Farmers at the two research sites were quite knowledgeable about
the variation in socils found in their land as well as that found around the
village. They observed and noted about 11 physical properties and other soil
features to recognize variation between their soils (Table1). Three of these
are used for identifying and/or classifying attributes that are used to label or
name and classify soils into identifiable soil types, while the other 8 are used
to describe their properties as property aftributes. From the
identification/classification of soil attributes, soil color was the most commonly
used to identify and name the soils, followed by depth and stoniness. Using
combination of attributes for naming a particular soil was also very common.
The property attributes included water characteristics, fertility, suitability and
erodibility. Farmers aiso possessed a good knowledge about the ways in
which identifying/classifying attributes affected crop production.
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Table {1): Soil Attributes recognised and used by farmers in
identifying/classifying soils and describing their properties
tategories oﬂs

oil attributes  [Terms and values used to describe attributes

oit attributes
lassifying 1- Soil color IHamra (red), Sawda (black), Gahweya (brown), and
ttributes [E'Shahaba (Gray)

2- Soil depth Ghariga (deep}, Ragiga (shallow), Hgjif (very shallow), and
Taga (rock outcrops)
3- Soil Stoniness [Gaweya (non stony), Hait (stones >16mm), Gazz (stones 16-
Bmmy), and Ganmasha (stones <8mm "sound like crisp”)
Eroperty . [1- land suitabilityGaweya (strong or highly suitable), Semha (good of
ttributes and fertility moderately suitable), Be/ Hoon (minimum or marginally
suitable), and Aftipa (poor or not suitable)
2- Soil texture  Naamaa (fine) and Kheshnaa (coarse)
13- WaterHigh, Medium and Low
infiltration
4- Wetting rate  High and Low
5- Drying rate High and low
6-Manure High and Medium
requirement
- Erodibitity High, Medium and Low
18- Crop suitability Examples:
Sawda Ghariga (deep black) good for all types of cultivation
uch as apple, grape, prune, peach and cereals
amra Ghariga (deep red) good for apple, prune and peach
'based on manure"
Sawda Ragiga (shallow black) good for grape
amra Ragiga (shallow red) good for barley

Framework for indigenous classification system:

Farmers soil classification system is based largely on color, depth
and stoniness, which is comparable to technolegical classification systems.
Interviews and discussions with jocal people at Jabal Al-Akhdar revealed
clearly that when they talk about a particular scil type they are referring to the
soil as observed, in terms of its surface characteristics first, then followed by
subsurface characteristicse. There are three basic principles behind the
framework of the indigenous farmer's classification (Table 2):

1- Soil names start with the formative eilement 'Torpa' which literally means
soil,
2- 'Torpa’is then followed by one or more adjectives, which describe the
type of soil in terms of their properties, which include:
a- Color-based soil classification. This system of classification was
commonly used especially in day-to-day communicaton and was easily
constructed from the names given to soils by farmers. It gives an indication of
soil fertility status and identifies or locates a particular scil in an area, but not
provide any systematic basis for understanding other associated soil
properties (Shrestha et. al.,2004). According to this classification four main
soil color class were identified. A typically red soil would be called Torpa
Hamra, which simply means red soil. Likewise, Torpa Sawda or Zarga mezns
dark or black soil and Torpa E'shahaba means gray soil. Also, Torpa
Gahweya means brown soil. in addition, farmers sometimes follow color by
the degree of darkness, like Torpa Hamra Ghamga means dark red soil.
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b- Depth-based soil classification: A shallow soil would be called Tompa
Ragiga, whereas Toma Ghariga is typically a deep soil. Torpa Hajif or Taga is
very shallow or rock outcrops, respectively. The classification based on soil
depth and was derived from farmers' practices during digging cistern, wells
and plowing. Actually, it's important for the differentiation between land
suitability for trees {orchards) and field crops {cereals).

c- Stoniness-based soil classification: This system was derived from the
field practices, as experienced by farmers while tiling the scil. The term
Gaweya (strong) refers to non-stony soil and used also for fertile or highly
suitable soil. Farmers soil stoniness is related to the size of rock fragments
not the abundance. "Hait" refers to rock fragments larger than 16 mm,
likewise, “"Gazz" means rock fragments between 16 and 8 mm, while,
"Garmasha” refers to the crisp sound resulted from walking over rock
fragments less than 8 mm in size.

3- The final indigenous soil classification name contains the combination
between the previous three classification attributes respectively.

Farmers from both villages identified 4 main types of soils in the first level
of classification based on soil color (Table 2). The farmers observed in the
second level of classification 10 types of soils based on combination between
color and depth. Finally, based on combination between color, depth and
stoniness, a total of 30 types of soil at the third level of classification were
observed by farmers. Comparing the two villages and two tribes, it appears
that there is no difference between their indigenous soil and landscape
classifications. This similarity is due to living in the same geographical zone
and ecological environment.

Farmers decide the best use for their land based on their knowledge of
soil types. For example, they attribute a high fertility status to “Sawda
Ghariga" hecause it has a dark color, deep soil, feels humid because of its
high organic and clay content, and is easy to plough. These observations are
in accordance with results from laboratory analysis (Table 3 and 4). Data
show that surface horizons of black soils (profiles 2 and 3) have texture
varied between clay loam to clay and highest values of organic matter (3.68%
and 3.72%), cation exchange capacity (45.40 to 56.25 Cmole/kg) and nutrient
statues (NPK). Thus they use it for wheat, barley, apples, grapes and all
other crops. Another example is 'E'shahaba Ragiga' (profile 5), where the
frarners observe this type of soil as non-fertile, shallow and sometimes mixed
with calcareous shale. Data in tables 3 and 4 show that profile 5 has light
color, highest carbonate contents (58 to 66.9%), low cation exchange
capacity, lowest nitrogen contents (0.09 to 0.04%) and low phosphorus
content, and hence, it is best suited for barley or green grazing. The farmers
put soils which they judge to be unfit for agricultural production to other uses.
For example, the very shallow soils "E'shahaba Ragiga Taga or Hajfif' are
used for natural forests. Farmer's evaluation was confirmed by the results
from laboratory analysis as shown in Tables 3 and 4, and matched with the
information derived from indigenous knowledge. Such a pragmatic soil
classification allows Jabal Al-Akhdar farmers to make an appropriate use of
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their land, by associating specific crops with specific soil types on which
these crops grow and thrive particularly well,

From the above-mentioned results, it can be seen that the indigenous soil
classification system of Jabal Al-Akhdar farmers' is based on various soil
characteristics such as color, depth, stoniness and geographical iocation. In
this respect Jabal Al-Akhdar farmers’ indigenous soil classification system is
comparable with indigenous socil taxonomies elsewhere reported in the
literature (Acres, 1984, Osunade, 1988; Kerven and Sikana, 1988; Dialla,
1993; Briggs ef al, 1998; Moustafa, 2001 and Zurayk ef af, 2001).

The indigenous soil taxonomy is not only useful to the farmers, but
also could serve as a guiding complementary tool to scientifically based
systems. However, many soil surveys have ignored the indigenous soil
classification (Tabor, 1990). Evidence indicates that soil scientists may gain
insights if they get acquainted with the local indigenous soil classification
system. Acres (1984) indicated that the results of systematic soil survey could
be related to the soil nomenclature used by local farmers and their
assessment of soil suitability for cultivation. In addition, the use of local
names helps to alleviate the language barriers between administrators,
planners, soil specialists, agriculturalists and farmers,

CONCLUSIONS

The findings discussed above show that farmers possess good
knowledge about variations in soils, and name them to reflect such variations.
However, the naming and classification of the soils depend on human
senses. It appears that soil color, depth and stoniness are the three basic
attributes used by Jabal Al-Akhdar farmers are the primary characteristics of
indigenous soil classifications with other relevant characteristics being
predictive, and reflects a functional classification system (Furbee 1988). The
inclusion of classes with a perceptual dimension, such as suitability, or
sensitivity, increases this functional orientation. Soil scientists and the
managers of land resources should recognize the existence of local
knowledge pertaining to local soils, and should incorporate this into their
professional assessments of soil and land suitability. This would facilitate
communication between the two parties for the purpose of developing plans
for sustainable land use.
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Slallaall Uiy 43 Glossary

Indigenous English literally Arabic Arabic Meaning
names meaning Pronunciation

Soil
Attipa Poor dyle 3k
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