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. INTRODUCTION

1.1. Location of the area surveyed

The Anambe basin in Haute Casamance, Senegal is centred at about 13°00'
north and 14°08' west. The basin is the catchment for the Anambe river
which flows south to.join the Kayanga river some 10 kilometers south of

the small town of Kounkane. This study is qgncefned with the agricultural
development area comprising 54 000 hectares of the central part of the
basin. The limits of this agricultural development area are the Velingara-
Kandia-Kolda road in the north, the main Velingara-Teyel-Kounkane-Kolda

road in the east and south, and a line approximating to the 55 meter contour
in the west and passing .through the village of Sare Bourto, Kossanke and

Sare Mardi (figure 4-1).

1.2. The purpose and nature of the survey

previous soil studies of the Anambe basin have recognised its important

potential for rice cultivation under irrigation.

The present studies are intended to provide a basis for selecting the lands
to be irrigated under the project development plan and to collect basic data
essential to the agronomic, engineering and economic studies. The general
aims of the development of the Anambe basin, hamely to make a major contribution
to the national production of cereal crops - and in particular rice - are

reflected in the methods and criteria used for land appraisal.

The main elements of the land resources survey were soils classification and
irrigation suitability land classification, the soils classification being

specified at semi-detailed level.

1.3. Previous studies

The soils of the Anambe basin were the object of a reconnaissance 1evei study
by GERCA in 1962. ORSTOM (1963) have carried out regional pedological investi-
gations. As part of the SENERIZ study (SODAGRI, 1977) further soils observation
and sampling was carried out in the basin. Based on these observations and



laboratory analysis of the samples the GERCA s0ils map was revised and corrected

These studies give generalised information on the soils of the basin. The soils
of the proposed project area are grouped and named largely in accordance with
theory regarding their mode of development. Such groupings do not have, in this
case, sufficient association with important soil character1st1cs, crop production
constraints and problems of project development: for proJect planning and design

purposes. Nor do they provide enough data for estimating the amount of land

suitable for irrigation.



2 SUMMARY

An area of 54 000 hectares, the central half of the Anambe basin, has been
surveyéd to appraise€ the suitability of these lands for permanent profitable
production of crops under irrigation. National objectives emphasize rice
production and this emphasis has been reflected in the land classification
system used. Other cereal crops are also important, however, and are to be
grown on suitable land where rice would not bé the appropriate crop.

In segregating land suitable for wetland rice from -1and for upland (diversified)
crops certain characteristics are considered pre-eminent. Upland

cereal crops require an unsaturated soil to below their normal rooting

depth and a freely draining soil profile. They prefer medium textured soils,

a metre in depth. Desirable riceland characteristics are dominated by the

need to establish and maintain.oﬁfimum ¢0il submergence. Fine textured

topsoils and subsoils, soil layers impermeable to water movement, and high
water tables during the growing season are helpful factors either in
conjunction or in isolation. Ricelands should preferably slope very gradually

but must permit surface drainage.

These and other soils and land characteristics have been evaluated in the
present survey oOver four study phases, which, however, overlapped in time.
Soil topography, drainage and land use characteristics are strongly related
to landforms. The landscape was therefore first divided into physiographic
units, within which groups of soils with certain important common properties
are found. A semi-detailed soil survey was then carried out to observe,
describe, sample and analyse soils. Based on the data obtained, soils were
grouped and mapped following a scheme of classification developed speci-
fically for this study. They were also named according to an international
system. The third phase involved consideration of those soils and land
characteristics of most importance for development of irrigated agriculture.
'Finally lands were classed and mapped according to their suitability for
irrigation, the different classes representing different levels of expected
net income from the lands after development.
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The areas of ]ands'according their suitability for irrigation are as follows :

Class’ Designation Area .
(ha) -
1R Wetland rice 4 650 -
"2R . Wetland rice 20 760
2 Diversified 16 210
crops

6 Non-irrigable 12 050

Remarks

Highly suitable for padc
rice production

Suitable for paddy rice
production. Lower net
income than class 1R

Suitable for production
of a range of upland crc
Locally suitable for wet
season rice

Deficiencies of soil,
topography or drainage
exclude economic irrigat
crop production

Not all these lands would be irrigated under the project plan, owing to their
topographic position and the limited water resource. The areas to be irrigated
are almost all located on the alluvial terraces which slope gently from the

foot ©

f the plateaux lands on.the periphery of the study area towards the

central floodplain. They include about 14 000 hectares of ricelands and
5. 000 hectares of land for diversified crops, including rice in the wet season.
the final areas to be specified following completion of irrigation layouts.



3. SURVEY "METHODS

3.1.  The systems of soil and land classification used

The.criteria used for grouping soils into mapping units were based on an
appreciation of those soil physical and chemical .characteristics of greatest
importante to the suitability of lands for irrigation. The resulting soils

' mép is then of maximum assistance in the preparation of the land classification
map and in the assessment of the productive potential of the lands.

The soil taxonomic classification is according to the legend of the Soils
Map of the World (FAO - UNESCO, 1974), to enable correlation with soils of

other regions.

Land suitability for irrigation has been classed using the system developed

by the United States Bureau of Reclamation (USBR). The specifications used

for land class segregation have been adapted to the project aims and to project
area characteristics. The experience of the USBR on rice irrigation projects

in areas with somewhat similar conditions to those of the Anambe basin has

also been drawn on in establishing land class specifications (USBR, 1970 and

1971).

3.2. Survey procedure

The main phases of the survey were as follows :

- Review of available literature, maps and air photographs

- Field reconnaissance

- Terrain analysis by air photo interpretation

- Field investigation of soil sequences, short range soil variability,
vegetation, microrelief and the water-table

- Field correlation with features observable on the air photos

- Development of specifications for the soil and land class mapping units

- Completion of the semi-detailed soil survey of the agricultural
development area

- On site tests of soil physical characteristics




- Laboratory ana]ysis of répresentative soil samples
- Land classification for irrigation
- Map and report preparation

The field survey was made between September 1978 and June 1979. The laboratory
analysis programme was completed in October 1979.

3.3. Field survey

S0il and site observations were made at pits, auger borings, quarries for
road making materials and othér expcsures. Pits were normally dug to two
metres and observations extegded with auger boring. Auger holes averaged

1,5 m depth.

The exact positions of logged auger borings and_g@i] sample sites were marked
on the 1978 1 : 25 000 scale air photographs and are shown on soils maps 4 - 2
A, B and C and land classification maps 4 - 3 A, B and C. Soil boundaries
located during field travzrses were also marked on ‘the air photographs.

Field studies established that, close relationships exist between the terrain
and features on the air photographs observable by stereoscopic examination.

These relationships were of value in plotting the boundaries between some of
the soil mapping units. More frequent observations were made in complex than

in homogeneous areas.

A total of 130 new pits were dug, described according to standard international

terminology (FAO, 1977) and sampled for laboratory analysis. Logged auger
borings totalled 640, some of which were sampled for analysis. Some 80 additional

observation sites were at old soil pits, quarries, village wells and so on,
giving an overall intensity of one observation per 62 hectares.

At the soil pits duplicate core samples were collected from the upper horizons
for the determination of bulk density and soil moisture content at the time

of sampling.

At sites representative of the main soil types infiltration, water retention
and hydraulic conductivity tests were run. Infiltration tests were run at 3?2




sites and S§Mp]es were collected to determine the moisture content of the

spil approximating to field capacityf Hydraulic conductivity of significant
soil horizons was estimated at 38 sites using the auger hole method df Porchet
or-qOub]e ring infiltrometer. The locations of the sites at which these

field testy were run are shown on maps 4 - 3 A, B and C.

Details of field methods used for measuring soil properties are given in

annex 2.

3.4. Laboratory methods

Soil samples from 46 represeptative soil profiles termed master sites have
been analysed by standard methods for a range of physical and chemical
properties significant for 1rﬁﬁgated agriCUJturai development.

Soil samples from other sites have been subjected to a limited number of
tests including pH and calcium carbonate and, in some cases, bulk density
and exchangeable cations including aluminium,as required for soil mapping

and land classification.

The mineralogy of the clay fraction of three soil samples has beenvinvestigated

by standard X-ray diffraction methods at the University of Neuchatel in

Switzerland.

For the 46 master sites most or all of the fo]ldwing analyses have been run
Unless otherwise indicated the tests were carried out at the SODAGRI soils .

laboratory in Dakar.. -

- Particle size distribution

- Particle density

- Soil moisture retention at tensions of 0,32 and 16 atmospheres (pF

" points 2,? and 4,2) for most horizons between 0 - 100 cm depth and
at tensions qf 0,06 and 1,0 atmospheres (pF points 2,0 and 3,0) for
selected samples (at the soils Taboratory of ORSTOM, Dakar-Hann)

- Hydraulic conductivity of fraghented samples (at the ORSTOM soils
laboratory, Dakar-Hann)

- Atterberg limits (1imit of liquidity and limit of plasticity) f
samples from 26 selected profiles o




- pH in water and in a solution of potassium chloride
- Electrical conductivity of a 1 : 5 soil-water extract
- Neutral salt extractable acidity
> ExchanQEable é1Uminium for strongly acid soils
- - Buffered salt éxchange acidity (total soil acidity at pH 8,0)
+ Exchangeable basic cations
- Cation exchange capacity at pH 7,0
- Calcium carbonate (neutral or alkaline soils)
- Organic matter content
-"Available" * phosphate

Details of laboratory metHods are given in annex 3.

B Presentation of results

Annex 6 presents the results of the site and soil profile characteristics,
including field and laboratory tests, for each of the 46 master sites.

Results for most laboratory analyses are expressed on the basis of the oven
dry weight of fine earth. Results given in percentages are on a weight/weight
basis except for the calculated porosity (volume/volume) and base saturation.

The distribution of soils, classified according to specifications given in
chapter 5 is shown on maps 4-2A to C. The suitability of lands for irrigation,
according to the USBR classification, is shown on maps 4-3A to C.
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4. THE ENVIRONMENT FOR SOIL FORMATION

4.1 General -

' SoiTlformatfon results from the interaction of the following factors :

- climate

- parént material
- relief : the shape of the land surface
- drainage conditions

- vegetation and soil fauna

- time : soil age

& -
= man

An outline of these factors as they relate to the forma’ion and properties
of the soils is given in the following sections.

4.2 Climate

The climate in the project area is characterised by a mean annual rainfall

of about 1 100 mm, almost all of which falls between June and October, and
average annual air temperature of about 28°C. Details of the climate are

given in the Hydrology and Climatology report (Report 2). The climate class
is Aw in the Koppen classification. Under this regime soils are leached in
the wet season and dry to wilting point to a depth of over one meter in the

dry season, except where the water table remains very near to the surface.

potential evépotranspiration is estimated at 1 800 mm per year and exceeds
rainfall on average for all but four months of the year, mid June to mid

October.

4.3 Soil parent materials

Soils of the most elevated parts of the Anambe Basin, termed the plateaux,
are residual soils derived from the geological formation known as the
Continental Terminal. This formation is a highly weathered detrital sediment
1aid down in the late tertiary era and consists of layers of clayey sandstones
of various colours, with intercalated, discontinuous beds of quartz gravel,



sand and clay. Mineralogically the Continental Terminal formation is Hominated
by quartz and kaolinite, which probably eriginated from the erosion of
ferralitic soils on the granite-gneiss complex and associated sediments
furfher to the east (Michel, 1973).

Since dePOsﬁt1on of the Continental Terminal a series of 1r0nstone layers
have developed. One such layer up to 5 metres thick commonly occurs at a
depth of 1-2 m in the plateaux areas. The ironstone is locally exposed by
erosion and appears as a indurated ferruginous sandstone or a conglomerate
of quartz gravel and the rounded remaining fragments of an older ironstone

level.

The soils of the Anambe Basin below the plateaux have developed principally
in alluvial deposits which renge from sands on the gentle slopes adjoining
the plateaux to heavy clays at the centre of the basin. These deposits were
probably laid down in the Quaternary to Recent periods and overlie the
Continental Terminal formation, at least at thg three exploratory wells

described in the Hydrdgeo?Ogy report (Report 3).

The mode of deposition and the geological time scale for the formation of
the alluvial deposits have not been studied in detail. The deposits must have
been formed principally from materials eroded from the Continental Terminal

and from soils developea on this formation. The central floodplain also re-
ceives additions of fine textured sediments when the Kayanga is in flood.

Some authors consider that the clays of the centre of the basin are

lacustrine deposits.

Several auger borings near to the banks of the Anambe river about 4 km
northeast of Soutoure, at 20-21 m elevation, encountered horizons witn
relics of strong1y weathered crystalline rock below 50 cm depth. The parent
mater1a15 of thesg soils probably includes altered rhyolite as found below
13 m at the exp1oratorj well drilled about 2 km of Soutoure. The extent of
the contribution of this parent material to the soils of the centre of the
basin is not known but is probably small.



6 - 11

: T@?;relative age of soils ranges from "young" in the case of the soif ith
ijtt1e differentiation forming.in very recently deposited alluvium (t:rW1z
Fluvisons in the FAO-Unesco legend) tp "old" in the case of the mature 28'1
of the_P?ateaux. For the other soils relative age is more difficult to 'O; )
but has-at least been sufficient for distinct profile differentation toJE "
taken place including, in may soils, the translocation of clay from upperave
horizons to the subsoil to form visible illuviation argillans.

AlTuvium derived'from the Continental Terminal contains virtually no

weatherable primary mineral and, from the soil mineralogical point of view
soils developing in such parent material could be said to be prematurely ’
aged. These soils have 1ittle in the way of plant nutrient reserves in the

form of weatherable mineral grains.

4.4 Physiograpﬁic units

4.4.1 Relief

The spatial distribution of soil types is related to relief at all level
scale. Besides being a major factor in s0il formation the properties efs "
; . s 0]
landforms, particularly degree of slope, are important. in land evaluation f
n for

development.

The Anambe basin is roughly circular in shape, covers some 110 000 h
ectares

and has a maximum elevation of 70-80 m at the catchment boundary. The A
. e Anambe

river has a bed elevation of 18 m at the bridge over the Kounkané-Kold
are very gentle especially those of the alluvial terraces and central a. Slopes
: r <
olain below about 29 m, where the average slope is 0,1 %. Elsewh athf100d
o ere the slope

rarely exceeds 3 %.

The relief of the study area can best be described under the co

_physiographic units, the generalised distribution of which is s?ponent |

4-1, These divisions of the landscape are the central f?oodp1ainOW:hon1f1gure
terraces, the upper terraces, the sandy slopes, the Slateay s e lower

the periphery of the study area. The remainder of the are : ané brie: Nalleys at
channels of the Anambe river and its tributaries. a consists of the

An idealized ?ross section of the Anambe basin from the plat
pnambe river is shown as figure 4-2 plateaux lands to the
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- The approxjmate range .in elevations, the mean and range of slopes and the

total area of each of the principal physiographic units are given in the

 following table.

General characteristics of the

principal physiographic units

Physiographic Elevation Slope Internal Area

unit (m) % drainage (ha)

Central 20. - 21,5 0,1 Poor 1 040

floodplain

Lower « 20 =~ 25 0,05 - 0,3 Poor 9 200

terraces ’ (0,1)

Upper 24 ~ 29 0,05 -~ 1,0 Restricted 16 010

terraces (0,1) to poor

Sandy above 26 0,2 - 4,0° Good 5 720

slopes (1,5)

Plateaux above 29 0 -4 Good to 18 320
(1) restricted

A 1ist of characteristic plant species for each physiographic unit is given

in Annex 4.

4. 4.2 The central floodplain

The central floodplain of the Anambe basin is very gently sloping (0,1 %)
and extends from the banks of the Anambe river at 20 m altitude to the tree
line at about 21 m. The area is characterised by microrelief, termed gilgai,
consisting of moréion less regular mounds and depressions up to three meters
across and with vertical amplitude up to one meter. In the dry season cracks
several centimeters wide and to at least 50 cm depth are 2 widespread feature.
The area 1S flooded in the second half of the wet season due to runoff from
currounding 1ands and the restricted drainage capacity of the Anambe exit
channel. During wetter‘years levels in the Kayanga rise sufficiently for

flood

ing to occur directly from the Kayanga.

The Vegetation'Of the central floodplain is herbaceous.



" 4.4.3 The lower terraces

From. the upper limit of the floodplain to an altitude of about 24-25 m there
is a series of very gently sloping terraces. There are breaks of slope marking
both the uppff.and lower limits of tnis physiographic unit around most of the
basin, with the exception of the north-central part.

For the most part, the lower terraces have a very gentle, continuous slope
averaging 0,1 percent ; elsewhere there are very slight undulations but with
slopes rarely exceeding about 0,3 percent. The land surface is generally
smooth, but gullies, small depressions, potholes and termite mounds are
locally common. Microrelief over parts of the Tower terraces in the north-
central part of the basin, adjoining the central floodplain, is irregular and
consists of small depressions 10-15 cm in diameter, 10-40 cm deep with nearly
vertical sides, and 50 cm or more apart. More lTocally, mounds and hollows

are found which are similar to the gi]gaﬁ}g? the central floodplain.

Large areas of these 1oyer terraces are ‘inundated for several months of

the wet season in years of average rainfall.

The most widespread vegetation type is wooded savanna.

4. 4.4 The upper terraces

The upper terraces extend from an altitude of about 24-25 m to the start of
the sandy slopes. In many places there is a distinct break of slope with a
drop of about 50-100 cm separating the upper from the Tower terraces.

The upper terraces have the same overall slope as the lower terraces (0,1 %)
but are more undulating and include occasional low ridges up to one meter
above the general terrace level. Where undulations occur, the terrain consists
of alternating poorly drained depressions and slightly higher, better drained
areas. The difference in elevation between the highest and Towest points of
the undulating areas is in the range 30-100 cm.

The poorly drained areas of the upper terraces have wooded savanna (savane
arborée) vegetation while in the depressions only herbaceous species are
found. Some of these areas are used for rice growing. The slightly higher and
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‘more f IV - ;' o e
reely drained areas have a higher density of trees (savanna fo. t)
- rest),

especially on the ridges.

4.4.5 The sandy slopes

Sandy sTopes Join “the upper tervaces and periphéral valleys with th

The top 50 ‘cm or more of the soil is coarse materia1‘(sand to fin et
The width of the slopes ranges from some 50 m to et kil e sa;dy Toam).
are typically concave and in the range 0,2-2,0 percent ; locall ers. The slopes
2-4 percent occur over short distances. ’ y slopes of

Large termite mounds, up to about 3 m in height, occur in some area f
‘ ; S of this

unit.

The natural vegetation of the sandy slopes is savanna forest. Locally t
; . y the

<0ils are cultivated for upland crops and there are some very small a
reas

of rice grown at water seepage points.

ppart from at these seepage points water does not rest on the surface
as

internal and external drainage are rapid.

4.4.6 The plateaux

The highest lands of the study area are termed the plateaux and consist of
0

gentle, dominantly convex slopes, mostly of 1 percent or less, but Tocall
> OCally

up to 4 percent. Large termite mounds occur in some areas. The external
- s ' n
drainage is good over most of the plateaux. ' a
The plateaux are extensively cultivated, upland cr
s ops such as millet
, sorghum,

naize, cotton and peanuts alternating with fallow. Over most of the cl
area scattered medium and large trees remain, typically at about " cleared
hectare. Commonly the boundary to the sandy slopes is near to th OTe o

e limit of

cultivation of the plateaux soils. Ho
. wever, some areas ;
remain under savanna

forest.

4.4.7 The Eeriphera] valleys

At the peripheral of the study area are a number of valleys with intermi
ermittent




water gouhses. Théée valleys are uﬁ'to one kilometer in width and have
gradiehtstf about 0,2-0,4 percent. They contain alluvial deposits which
rangeé frqmasand to clay and aré commonly stratified. Small areas are culti-
vated,'ﬁ&%t1y for rice.production, making use of seasonal flooding and high
water table. The natural vegetation is rather variable ranging from savanna

forest to herbaceous, savanna.

4.4.8 The channels of the Anambe river and its tributaries

This unit consists of the bed and banks of the Anambe river, averaging about
200 m width from the centre of the basin southwards, and its tributaries of

about 20 to 100 m width.

Minor drainage ways occur within other physiographic units and are considered

as part of those units.

There is some water in the Anambe river at most times though it flows for
only 3-4 months of .the year. At Tow river levels flow is impeded by the con-
crete sill of the bridge near Kounkané. Flow in the tributaries is intermittent
early in the wet season and for the higher reaches is intermittent throughout

the season. The lower reaches carry water for prolonged periods, depending

on outlet conditions.

4.5 Natural drainage conditions

soils of freely drained sites in the Anambe basin are leached in the wet
season and dry to wilting point, to a depth .of over one meter, in the dry

season. - These soils are mostly brownish or reddish, due to coloration by
oxidisgg ifon compounds. In soils whgre the water table is frequently or
permanently near to the surface, drainage ‘is the dominant soil forming factor.
such soils show hydromorphic properties due to process of gleying,including
the reduction of iron compounds when the soil is water-logged, and their

partial re-oxidation and precipitation when the soil is re-aerated.

soils of the central floodplain, the lower terraces, the drainage chaﬁnels,
depressed and poorly érained parts of the upper terraces and parts of the
peripheral valleys are affected by the water-table being near to the surface
sor several months in most years. These soils are pale to dark grey in colour
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. with red or brown mottles or concretions where iron has precipitated out in

. the ‘higher oxidation state.

In other areas the seasonally high water-table oniy affects the lower part
of the soil profile in the manner described in the previous paragraph, or
alternatively, the whole profile for short periods, resulting in slight or

moderate mottling.

4.6  Vegetation and-land use

There is a considerable two-way interaction between vegetation and soils.
Vegetation influences soil properties for example, through the supply of
organic matter, cycling of nutrients, the formation of passages by roots and
stabilisation of the soil surface. Soils exert a substantial influence on the

type of vegetation community in an area.

General trends that have been found in the relatiohship between vegetation

and soils in the Anambe basin are as follows :

- There is a relatively symmetrical and concentric. pattern around the
basin of natural vegetation density and phytosociologica] associations.
The principal vegetation formations are shown diagramatically on
figure 4-2 and their dominant component species are listed in Annex 4.

- The most dense forests, in terms both of tree frequency and size

occur on fregly drained soils. These areas also have the widest range

_ of plant species.

Soils in which the water-table is near to the surface for extended
periods in most years support herbaceous vegetation and few or no trees.

Certain species are found on soils with hydromorphic properties as
well as on well drained soils. The most frequently observed trees
with this adaptability are Terminalia macroptera and Combretum
glutinosum. The shrub Guiera senegalenis also falls i;_;E;;_Zgiegory.

- species associated with gleyed soils include Vetivera nigritana,
Borreria paludosa, Panicum afzelii and Panicum maximum.




- Species-associated with areas inundated for short periods iﬁc]ude

Andropogon gayanus var. genUinus and var. bisquamulatus.

Up]and erops are grde on well dra1ned so1ls, principally on the plateaux The
natural forest has been cleared to make way for cultivation, but sélected large
. and medium trees are allowed to ‘remain. Vegetat1on clearance and cultivation
. of these lands resu1ts in the decline of topsoil organic matter content and

of soil fertility.

Throughout the basin natural forage plants are used for rough grazing by

cattle. At night the cattle are sometimes tethered on land used for upland

crops and the manure deposited helps to maintain the fertility of these areas.
. e,

Wet season rice is grown by smallholder farmers in natural depressions in the

upper terraces in parts of the peripheral va]]eys, and very locally at water

seepage points on the sandy slopes. The rice fields are placed to make use

of natural topographic features to provide a favourable water regime.

Unlike the more intensive forms of land developmerit for rice production in

many parts of the world, the preparation of these areas for rice is Timited

to the clearance of herbaceous vegetation, shrubs and small trees, construction

of some small bunds and surface tillage.

The recently introduced mechan1sed production of rice at tne pilot farm,
located on the lower terraces, involves considerabiy greater development of

the land including complete vegetation clearance, land levelling and forming,

construction of bunds and drains and soil tillage.

4.7  Fauna

Results of the activity of termites is very noticeable in many areas, above
ground in the form of mounds of various shapes and sizes, and in soil profiles
in the form of passages and chambers.

The effects of other and émaller soil animals are less obvious but are very

important through their action in the process of organic matter decompos1t1on



5. THE SOILS

5.1: -Soil-.classification and mapping-

5.1.1 The soil sufvey of the Anambe basin

Within each physiographic.unft the component soils are formed on parent
materials of similar composition and have.a distinct range of relief and
‘drainage characteristics. Two of the physiographic units, the central
floodplain and the sandy slopes, haye relatively uniform soil which have
been mapped as single units. A third, the channels of the Anambe river and
jts tributaries, has heterogeneous soils but is of Timited extent and
agricultural value and remains as a single mapping unit. Within each of

the remaining physiographic units there are recurring patterns of soils.

For each of these physiographic units the soils have been classified to

give mapping units with similar poteptial for agriculture and, in particular
irrigated agriculture. Fhe criteria and limits used for the classification 0;
these soils into mapping units are ones which can be judged in the field.
The criteria that have been used in the soil classification for this semi-
detailed survey are the physiographic unit, the texture of the topsoil,

rooting depth and internal drainage (table 4-1).

Soil productivity is commonly related to topsoil texture because of factors
related to texture such as cation exchange capacity, available water capacity
and reserves of plant nutrients. Soils of the lower terraces and the peripheral
valleys have been subdivided according to the texture of the topsoil (0-30 cm).

Most of the soils of the study area are more than one meter deep, providing

rooting depth sufficient for most crops. However, some of the soils of the

plateaux have horizons dominated by ironstone at less than one meter depth. |
The soils of the plateaux have been grouped into those of shallow depth which |
have little agricultural value and those of moderate depth for which the

choice of crops is limited.

Internal drainage is one of the most important factors influencing the
suitability of soils for rice and for dryland crops. Very slow in%erna]



drainage is requirec P s .

zone ig . ana::;;:idS:Z:e1;rT?ated rice in order to maintain the robting

excessive Tosses of irri uring the main growth phase of the crop, without
gation water by deep perco1at1on The cont , o

cond1t1on of moderate br rapid internal drainage is required £ ontrary

need1ng an ‘aerated rooeting zone. Soils of the upper ter or cnops

subdivided into those with very-slow internal draina races nave aeen

more rapid internal drainage. g and those with

Twelve soil mapping units have been established (table 4-1) and th
. . .. | ' ) ) ‘
distribution in the area surveyed is shown on.soils maps 4-3 A t E‘”
e - oC. A
summary of the areas of each of the mapping units and complexes i i
m 7 s given

in table 4-2.

A summary of the characteristics for the pF%ncipal soils is given i
- in

table 4-3.

5.1.2 The legend for the FAO-Unesco Soils Map 6f the World

The soils of the master sites have been fully analysed enabling th

be classified according to the legend for the FAD-Unesco Soi1nga emfto
World. Profile descriptions are given in Annex-ﬁg-The name associztod the
each soil mapping unit (see table 4-1) is that FAO soil type which :cc::':h

most frequently within the seil mapping unit concerned

Soils of the Anambe basin classified according to the FAO Tegend are listed
e

in table 4-4.

5 2  Soils of the central floodplain

Vg - Poorly drained, heavy clays with expanding properties ; 1 041 hect |
‘ : ares

The soils of the central floodplain have dark greyish brow i
zodzrate]y acid, clay topsoils with granular or blocky strEétZlgghz]Z e
. , over
TEe ?::eir:i;sh.:rown, mottied cI?y subsoils with coarse blocky structuagfy
! soil (100 - 200 cm) is of similar colour and texture with ‘
massive or weak, coarse blocky structure. The subsoil is sticky an:1p]astic



when wet and very slowly permeable. The detailed description given for
master site SBN 950 is typical for these soiis. Calcium carbonate nodules
are found below about 80 cm depth in some areas. There is 1itt1é variation
in profilé appearancé, but the gilgai @icrore]ief, characteristics of these
soils,'varie§‘in its severity, being most pronounced on the upper and more
Strongiy‘s]oping areas of the floodplain. On the air photographs the gilgai
microrelief presents a distinctive, stippled appearance enabling the
distribution of these soils to be readily determined. In the legend of the
FAO-Unesco Soil Map of the World these sotls are Chromic Vertisols.

The soils have a high clay content (56-73 %) which shows 1ittle variation
with depth. Cation exchange capacity (CEC) averages 25 milliequivalents per
100 g soil (39 meq/100 ¢ clay) throughout the profile. The expanding pro-
perties of these soils and the relatively high CEC indicate the presence of
montmorillonite or other clay minerals with similar properties. X-ray diffrac-
tion analysis of the clay fraction of a soil sample from 150 cm depth in
profile SBN 950 showed that the dominant mineral present is kaolinite,
confirmed the presence of montmorillonite and interstratified minerals

(with 10-14 A basal spacing) and showed that i1lite, chlorite and quartz
are virtually absent. Base saturation (SCBN) is in the range 60-65 percent

in the topsoil and 71-98 percent in the subsoil. The topsoil organic matter

content averages 1,2 percent.

These soils are fertile but the high cost of providing surface water drainage
for the central floodplain mitigates against their use for paddy rice.

Levelling the gilgai microrelief would require relatively large amounts of
earth moving and there is a likelihood that some levelling would be a
required on & regular basis because of the expanding properties of these
s0ils. Maintenance needs of jrrigation and drainage works and access roads
would be higher for the same reason.




5.3  Soils of the lower terraces

5.3.1 General aspects

The water table §in the soils of the lower terraces is seasonally high, and
during and after periods of heavy rain much of the land becomes inundated. Conse-
quently the soils of this physiographic unit show hydromorphic properties

within the top 50 cm and are gleyed throughout the subsoil.

The topsoils range from granular structured clays in areas adjacent to the
floodplain to massive, fine sandy loams at higher elevations. The so0il reaction
is acid (pH 5,3-6,2). The subsoils are sandy clay loam to clay

and are acid to neutral. The lower subsoils have a similar range

of textures and a wide range in reaction, from acid (pH 5,2) to alkaline

(pH 8,7) and are very slowly permeable in most areas. The predominant colours
are greys and greyish browns with variable red , yellow and brown mottling.

The two soil mapping units for the soils of the lower terraces have

been separated On topsoil texture with the division at a clay content

of 25 percent; This clay content correlates roughly with a CEC of 10

milliequivalents per 100 g soil. Of the total area of the lower terraces of
9 200 hectares, 85 percent of the soils occur in the mapping unit with the

higher topsoil clay content (TIa) and 15 percent in that with the lower topsoil
clay content (TIs).

5.3.2 Tla - Gleyed soils with clay-loam or clayﬁtstoi], 7 778 hectares

The texture of these soils ranges from clay loam to clay throughout the profile.
There is a general increase in clay content with depth and some soils have

a marked clay maximum in mid profile. The mean clay contents for the

topsoil, subsoil and lower subsoil of 7 master sites from this

soil unit are 35 percent, 50 percent and 44 percent respectively.

There is a particularly large range in bulk density for these soils , recorded
values ranging from 0,9 to 1,6 g/cm3 in the topsoil and from 1,1 to 1,7 g/cm3
in the subsoil. The subsoils, especially those with high bulk density values
are extremely hard when dry.




In the top'lOO'cm-df gdfi the reactidn is acid (pH 5,2 - 6,3 with a mean
' value of about 5 6) and exchangeab]e a]um1n1um exceed1ng one m11]1equ1va]ent
per 100 g s0il was found within th1s depth in about a third of the soils
tested. The CEC in the topsoi] 1s moderately high (mean value 14 meq/100 g
soil). The m1nera1ogy of a sample from 70 cm depth at a site near the explo-
ratory well to thé morth of Soutouré was 1nvesthated by X-ray diffraction
analysis. The clay fraction was found to be dominantly kaolinite
" tapproximatély 70 %), the balance consisting of chlorite and montmorillonite.
_ Most of the soils of this mapping unit are classified as Dystric Gleysols,
“the base saturation being Tless than 50 percent in some part of the
soil between 20 and 50 cm from the surface . An éxample is profile KS 4610,
Eutric Gleysols, which have a higher base saturation, also occur in this
unit. Evidence for clay illuviation, in the form of distinct argillans gn
ped surfaces, was found in somé;of the soils which have a maximum clay
content in mid profile (an argillic horizon). These soils have low base satu-
ration in the argillic horizon and are classifieq'as Gleyic Acrisols (for example
profile S03). Ironstone pisolites occur in some of these soils and very
locally form masses in the topsoil sufficient to Cause s]1ght problems for

tillage (for example profile NP 10),

The soils of mapping unit TIa are mostly well suited to irrigated rice
production and good yields can be expected. They are not suitable for dryland
crops because of poor internal drainage and the possibility of aluminium

toxicity in some areas.

5.3.3 TIs - Gleyed.soils with Toamy topsoils 3 1 420 hectares

The soils of this mapping unit differ from the main group of soils on the
1owér terraces in having coarser textures at all depths._Textures range from
fine sandy loam to Toam in the topsoil and sandy clay loam to clay loam at

- 30-200 cm. CEC values are lower than for the more clayey group (averaging

‘5 meq./100 g soil in the topsoil for the two profiles NP 13 and NP 15, with

an average clay content of 18 %).

These soils are also suitable for irrigated rice, but lower yields are likely.
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4 The soils of the upper terraces; TSz, TSy

5.4.1 ééné?al.fgatureé

The SOi]?féf the upper terraces are typically loam in the topsoil and clay
loam in the subsoil and lawer subsoil. The topsoil reaction is acid ( pH 5,2 -
6,3) and the CEC averagés about 7 milliequivalents per 100 g soil .

The soils of the upper terraces have been divided into.those with moderate
to slow internal drainage (soil mapping unit TSy) and those with

very slow internal drainage ( soil mapping unit TSz ). The
hydraulic conductivity of the lower subsoil is more than 0,2 cm/hr for the
first group and less than 0,2 cm/hr for the second.

Differences between the two groups in permeability, pH and base

<aturation appear in the subsoil but are most marked at 100-200 cm depth,
the lower subsoil of the more freely drained group being strongly acidic

(pH 4,2 - 5,6) and with low base saturation (SCBN in the range 17-54 %). Also
at 100 - 200 cm depth in the very slowly draining soils the reaction

i< neutral to alkaline (pH 6,5 - 8,5), and base saturation is high (SCBN in
the range 74-100 %). This difference in pH range at 100-200 cm depth gives

a simple, practical means for distingui shing the two types of soil in map-

ping operations for areas where the drainage class is in doubt. Subsoil
bulk density is higher for the TSz than TSy soils, mean values being 1,7
and 1,4 per cm respectively. The range of textures and mean clay contents
is about the same for both groups of soils. The mean value for cation exchange
capacity in the Tower subsoil is higher for the analysed profiles from the
very slowly draining group, TSz, (12 meq/100 g soil or 36 meq/100 g clay) ;
than for the more freely draining soils, TSy, (8 meq/100 g soil or

27 meq/100 g clay) ; this indicates some differences in clay mineralogy.

In some parts of the upper terraces, especially where there are slight
undulations, the distribution pattern of TSy and TSz soils is very complex
with soils of one unit occupying areas as small as one hectare. Precise
delineation of such patterns would require intensive survey with mapping at
about 1:5 000 scale. Where such complexity occurs, areas mapped as TSz on
the 1:25 000 maps include some TSy soils, and vice-versa.



5.4.2 "TSz - Soils of the upper terraces with very slow internal drainage ;
8 318 hectares .. o

In addition to the very slow internal dra1nage of these soils,surface drainage
is also very s]ow because of Tow grad1ents and poorly developed natural
drainage channels. In those parts of the upper terraces which are slightly
undulating,for example to the northwest of Kounlinto, these soils are prima-
rily assoc1ated with the depress1ons "Areas of TSz soils become inundated
during years of normal or high rainfall.

The soils of this mapping unit show distinct hydromorphic properties and most
are mottled within 0-50 cm depth. Typical matrix colours are greys, greyish-

browns and browns. Master site NP 1 1is a typical example. The

topsoils range in texture from loamy sand to clay loam (4-27 % clay), but
most are loams, the mean clay content being 14 percent. Coarser textured
topsoils in unit TSz are found adjacent to the sandy slopes which descend
from the plateaux. Below the topsoil, textures range from sandy loam to
clay. A few ironstone pisolites are found in some of these soils and more

rarely caTc1um carbonate nodules occur in the lower subsoil.

X-ray diffraction analysis of the c]ay fract10n of a soil sample from 120 cm
depth in profile VK 7 showed that the dominant mineral present is kaolinite
(approximately 80 %), the balance being mostly montmorillonite and some

interstratified material. The clay fraction of this soil has a cation ex-
change capacity of 40 milliequivalents per 100 g.

Most of the soils of unit TSz have an.argi]1ic horizon with blocky structure

and are classified as Luvisols. A few of these soils have less than 50 per-
cent base saturation in the argillic horizon and are classified as Acrisols.

The soils in this unit which lack an argillic horizon are Gleysols.

These soils are suitable for rice production but not for crops requiring a
well drained subsoil. About half of the TSz soils found chiefly at lower
elevations within this units, have loam or clay loam textures in the top
0-30 cm and are expected to be more productive for rice than the remaining
soils with coarser textures in the topsoil.




5.4,3 TSy -'Soils;of the upper terraces with moderate to slow internal
drainage ; 7683 hectares

These soils have more rapid external and internal drainage than those of unit
Tsz. Typically they support a higher density type of forest. In the undulating
areas of the upper tgrraces, TSy soils occur on the more elevated parts. These
soils are also widespread on the well drained terraces in the approaches to
the peripheral valleys and close to the.plateaux.

The upper horizons are mostly brown in colour and the lower horizons greyish
brown or grey with mottles of red or yellowish red. Typical examples are

profiles KS 1125 and NP 5. The soils are massive, or with weak blocky struc-
ture in the subsoil. Textures in the topsoil range from sandy loam to sandy

clay loam, in the subsoil from loam to clay and in the lower subsoil from

loam to clay loam.

These soils are acid throughout the profile, moderately so in the topsoil
(mean pH 5,6) and stron3ily acid in the subsoil (pH 5,1 ). Strong
leaching is indicated by low base saturation, particularly

in the lower horizons. A1l the soils of unit T§y have base saturation
of less than 50 percent in some horizon. Exchangeable aluminium levels in
excess of one milliequivalent per 100 g soil occur within the top 100 cm of
soil in about 70 percent of the area and within the topsoil in some places.

An argil]ic.horizon with low base saturation (SCBN<50 %) can be recognised
in most of the TSy soils, hence they are classified as Acrisols., Those having
hydromorphic‘properties within 50 cm of the surface are Gleyic Acrisol, the

others have many red mottles and /or ironstone nodules and are Ferric Acrisols.’

Irrijated rice could be grown on the TSy soils but deep percolation losses
would be relatively high. Dryland farming is a possible alternative but this
would require subsoil drainage and, for satisfactory yields, the selection
of crops with shallow rooting depth or tolerance to the prevailing levels of

exchangeable aluminium.



- 5.5  Soils of the sandy s]opésA

§ - Bleached coarsed textured soils ; 5 715 hectares

These soils have coarse textured mater“iai to a depth 6f at Teast 50 cm from
the surface. Typical colours in this coarse material, below the humus stained

surface hor1zon, are light grey, pinkish grey or light brown1sh grey. The soils
of roughly half of the area of this unit have more than 100 cm depth of coarse

textured material below the surface.and most- of these have less.than 8 percent " -°

clay in this top 100 cm. A representative example is the profile NP 11. Further
upslope from the deep, coarse textured soils the texture become finer where

the soils of the sandy slopes grade into those of the plateaux. Downslope,
where the soils grade into those of the upper terraces, the depth of coarse

textured topsoil gradually decreases.

The soils are massive or, where the texture is sand, have single grain structure

Infiltration rates and permeability are high. In some places the water-table
seasonally rises into the profile causing the development of slight mottling

in the lower subsoil.

The topsoils are modérate]y acid to neutral (pH 5,7 to 6,8) with low to
moderate cation exchange capacity (2-5 meq/100 g) largely associated with

the soil organic material (0,5 to 1,8 %) ; base saturation is high (SCBN

74-90 %). Below the topsoil the reaction is strongly acid

to neutral » the cation exchange capacity is very low (about 1-3 meq/100 g)
and base saturation  ranges from 34 to 97 percent. The levels of
exchangeable aluminium recorded in the more strongly acid horizons are low -

These sands, loamy sands and sandy loams with more than 65 percent sand
and less than 18 percent clay satisfy the textural requirement of the

Arenosols.

Most of the bleached, coarse textured soils are classified as Albic
Arenosols, others with. darker colours are Ferralic Arenosols

N
)
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Tnese coarse textured soils have relatively low available water holding
“capacities averaging about 84 mm in the top 0 - 100 cm of soil and are
not suitable for sustained production of annual crops under presently
foreseen techniques. Clearance of the forest cover and repeated culti-
vation would result in the decline of a]readyriow levels of organic
matter and CEC; the soils would then be more prone to erosion and
would have very -Jow fertility. '

-

s 6  Soils of the plateaux, 18 316 hectares

The soils of the plateaux are highly weathered and leached. Topsoil textures
are loamy sand to fine sandy loam and the subsoils are sandy loam to clay
loam. In some areas indurated ironstone occurs within 100 cm of the surface
either as gravel or massive sheets. Where such material dominates a horizon
it will limit plant root development. The depth to such horizons is the most
important variable property of the soils of the plateaux from an agricultural
point of view and has been used to separated the soils into mapping units.
Soils of more than 100 cm depth form mapping unit Pp, 11 422 hectares ; those
of 40-100 cm depth Pm, 3 166 hectares, and shallow soils less than 40 cm deep
are manped as P1, 2 397 hectares. Where the deep and moderately deep soils
occured together in too variable a manner to be separated at the present

intensity of survey they were mapped as a complex Pp/m, which covers 1 331

hectares.

The soils have slightly acid topsoils and very strongly acid to moderately
acid subsoils. Some of the subsoils have relatively high levels of exchan-

geable aluminium (up to 1,9 meq/100 g).

‘Internal drainage is generally moderate or rapid with nydraulic conductivity
in the lower subsoil in the range 1-7 cm/hr.

Topsoil CEC is very Tow to low with a mean of about 4 meq/100 g. Base satu-
ration is fairly high in the topsoil, not Tess than 50 percent.



Sep:esentat1ve profiles for the deep soils are VK 2, VIK 4, VYTK 18 and NP 2
» - - - ., 2 Y - an ': ‘
ts1 Acharacter1st1cs are at an intergrading position between the Ferralsol
» . ’ o
e Acrisols and Luvisols. Master site VIK 9 is an example of the moderat ?,
rately

deep group, Pm.

These soils are widely cultivated for upland crops and the deeper
! | ones are

generally suitable’for irrigation.

5.7 Soils of the peripheral valleys, 2 515 hectares

The soils of the peripheral valleys have textures ranging from sand t

and variability is commonly great within the same valley. Those with Z o
texture to 30 cm or mare have been mapped in one unit, Dc, which cover:agzg
hectares in the study area and is represented by master site VK 1. Soils of
this group are classified as Fluvisols or Arenosols. The fine and.medium 0
textured soils are generally gleyed. These soils have been mapped as Df ard
cover 468 hectares. Master site VK 29 is an example of these soils. Soilsn f
mapping unit Df have been classified as Eutric Gleysols, Gleyic Luvisols aod
Fluvisols in the FAO scheme. In many parts of these valleys the texture n
variability is so grgat than the soils have been mapped as a complex Dc/f

which covers 1 224 hectares.

The mediuﬁﬁand fine textured soils are generally suitable for wetland ri
rice

and some are presently used for this crop.
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6. SUITABILITY OF THE LANDS FOR IRRIGATED AGRICULTURE

6.1 General

The present chapter discusses the characteristfcs of the development area
lands as regards their suitability for irrigation. It therefore provides the
1ink between the descriptjon of soils in chapter 5 and the land classification
for irrigation suitability which follows in chapter 7.

The important characteristics of project Tands are discussed under three
headings, soils,topography and drainage. These factors influence the selection
of crops and production techniques, and will in turn be influenced and
modified once the land has been developed under irrigated agriculture.

The most important droth0 be grown on project lands, taking both economic
objectives and government policy into account, is rice. Other cereal crops
particularly maize, are to be grown on lands considered less suitable for ’

rice. Three cropping pétterns have therefore been developed (see report 6

Agronomy) s namely :

rice - rice
rice - diversified

diversified - diversified

Under the diversified.cropping pattern maize and sorghum will initially be
the most important crops. with small areas of vegetables and forage

6.2. Suyitability of the soils

6.2.1 General

{ 10Nn.

Data on 1mportaﬁt general properties of the soils, the texture,internal
drainage? reaction, CEC and exchangeable aluminium are given 1; table 4-5
Other 5011 charac?eristics considered in this section are struct d I
infiltration, available water capacity, organic matter, p]antnu*t?iét ?EEZ;S



apd soil salinity. Values for these characteristics, where applicable, are
given in table 4-3. '

6.2.2 Texture

Soils with coarse textured topsoils comprise about 30 440 hectares or 57
percent of the study area and are found on the sandy slopes, the plateaux

and on parts of the alluvial terraces and peripheral valleys (Figure 4-1).
Soils with fine textured topsoils comprise about 5 150 hectares or 10 percent
and occur throughout "the central floodplain and on parts of the lower

terraces and'bériphera1 valleys. Medium textured topsoils cover some 27 percent
of the study area or 14 750 hectares.

About half of the soils of the sandy slopes and one third of the soils of
the peripheral valleys have coarse textured subsoils (3 690 hectares). The
soils of the central floodplain, of most of the lower terraces and of parts
of the upper terraces, peripheral valleys and plateaux, altogether about

16 700 hectares, have fine textured subsoils. The remaining lands about

30 000 hectares, have predominantly medium textured subsoils.

Other physical and chemical properties of the soils of importance to irrigation
suitability are closely related to texture, including CEC, available water
capacity, tillage properties and hydraulic conductivity. Texture is one of
the principal of the soil properties used in soils mapping because it is
easily determined in the field. In classing lands, use was made of relation-
ships established between texture and other properties, drawing on the test

results for the master sites

The coarser textured soils are easy to cultivate but because they are
relatively infertile and have Tow available water capacity they must

be irrigated and fertilized more often than the finer textured soils,
~or they must be planted to lTower yielding, less profitable droutht-
resistant crops. The clay soils are very difficult to cultivate properly
without the use of tractor power but they are moderately fertile and
have adequate available water capacity. The medium textured soils are
intermediate in their tillage properties and general fertility and
generally have good available water capacity.
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The fine textured soiTs are generally very suitable for wetland rice as
1 they are re]ﬁtive1y fertile and allow impoundment. of water. For upland
boRY crops the most favourable characteristics are ysually associated with

ool medium textured soils.

6.2.3 StrucfureA

On the lower terraces topsoil structure is weakly or moderately developed
where the textures are fine. The soil structure in these areas is granular
or subangular blocky and the bulk density averages 1,2 g./cm3. On the
remaining areas of the lower terraces and on the upper terraces the topsoils
are mostly medium textured and have massive structure, that is they have
" ho observable aggregation, they are coherent and have nos natural lines cf
weakness. The bulk density of these topsoils averages 1,5 g /cm3. The coarse
textured topsoils, for example of the sandy slopes and plateaux, are also
mostly massive and with bulk density averaging 1,5 g /cm3.
For wetland rice, puddling, or the ‘breaking down of soil structure and
aggregates by tillage operations starting at high soil moisture contents,
is normally an essential part of land preparation. Soil puddling causes
aggregate destruction, elimination of noncapillary pore space, increased
percolation losses and soil reduction. In addition to providing a favourable
environment for rice, puddling can also help in the control of weeds.
The fine textured soils,especially those with sticky and plastic consistency
when wet, have a relatively high power requirement for tillage, but should
puddle readflyl Puddling may not be necessary for high rice yields where
there is a relatively impermeable subsoil horizon. It will be important,
howeVver, for the more permeable soils of medium texture such as those
in soil mapping unit TSy, where effective puddling will help to avoid
excessive deep percolation losses and leaching of nutrients, especially

the loss of nitrogen as.NH4+.

satisfactory growth of upland crops under present cultivation techniques
are obtained on the §oils of the plateaux but improved root development
a and yields of most crops could be obtained by deeper tillage. This has been




~proved experimentally in Senega] for a number of upland crops including
‘maize (Charreau and N1c0u, 1971) '

Erosion is not a problem in the areas selected for wetland rice. On the areas
to be .developed for upland crops erosion is a potent{a1 hazard which
should be avoided by proper design of irrigation and drainage facilities.

6.2.4. Depth

In this discussion the depth to certain horizons in the soil refers to the
" depth there would be after land development.

The only shallow soils in the study area occur on the plateaux. Rooting
depth in soil mapping units P1 and Pm is Timited by ironstone gravel or
massive sheets of ironstone. The P1 soils have such material within the
top 40 cm, and commonly have outcrops of massive ironstone as well. These
lands are not suitable for irrigation. In the Pm soils rooting depth is
1imited by ironstone at 40 to 100 cm from the surface. Shallower rooting

crops could be grown on these soils.

A major factor in determining whether lands are more suitable for wetland
rice or upland crops is the depth to a horizon that is relatively impermeable
to water. Where high ground water tables are absent, such horizorsare essential
for the support of surface flooding for wetland rice without excessive deep
percolation 0sses of water. Where such horizonsoccur at shallow depth,
subsurface drainage for upland crops is expensive. In the soils of the

central f]oodp1a1n, in most of the soils of the lower terraces, in TSz

soils on the upper terraces and in some soils of the peripheral valleys such
layers occur in the form of compact, massive, fine or medium textured

horizons with very slow hydraulic conductivity. In some areas these layers

are argillic horizons, that is, they contain clay which has moved down the

soils profile and then been deposited in pores and on the faces of structural
units. Where relatively impermeable horizons occur within two metres of the syr-
face the lands are considered more suitable for wetland rice.lLand classed as

cuitable for diversified crops has more than 2
' metres depth abov i -
meable horizon. p e an imper




6.2.5 Infiltration and available water capacity

Represehtative infiltration rates for the principal soiis in their present
state are given in table 4-3. The rates are higher for the coarse textured
soils than for medium and fipe textured soils. However the fine textured
soi};ﬁwjth well developed structure have moderately high infiltration rates.

‘In fhe natural state many of the soils have a surface capping, thought to

caused by the impact of rain drops,which reduces infiltration. On the
alluvial terraces a certain amount of "puddling" by cattle also contributes
to relatively low infiltration rates. For upland crop production tillage
operations would tend to increase the infiltration rates. Some of the very
sandy soils of the platéaux and sandy slopes, have high infiltration rates
and would be difficult to irrigate efficiently and without risk of erosion.
On the lands selected for wetland rice production puddling can be used to

reduce infiltration rates.

The quantity of water which can be stored in a soil for subsequent use by
plants is the soil's available water capacity. This is of particular signifi-
cance for the irrigation'of upland crops as soils with Tow available water

capacity require more frequent irrigation.

Available water capacity was estimated as the difference in water content
between field capacity,as given by an on-site test or as the moisture retained
by fragmented samples at an applied pressure of one third of an atmosphere

(pF 2,5), and the permanent wilting percentage as given by the moisture retaine
fragment:&émbles at an applied pressure of 16 atmospheres (pF 4,2). Mean
values for the available water capacity as estimated by the laboratory tests
are given in table 4-3 for the principal soils. Values for available water
capacity using the results of the on-site measurement of field capacity were

generally 10 - 50 percent higher.

For upland crops available water capacity of the soils should exceed 25 mm
in the topsoil and 70 mm in the top 0 - 100 cm. The available water capacity
is adequate for upland crops for all the soils of the study area except for
some very sandy soils of the plateaux and sandy slopes.
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6.2.6. Fertility

-~

Cation exchange capacity (CEC), a measure of the soils ability to retain
pos;tively charged plant nutrient 1ons such as potassium (K+) and calcium
(Ca +), rangés from very low for the soils of coarse texture to high for
the clay sejls which contain montmorillonite. Over about 57 percent of the
study area tepsoil CEC is sufficiently low (<6 meq/100 g soil) to be
considered as a soil limitation. For sustained good yields of crops to be
obtained from these soils more frequent, although smaller, applications

of fertilizer will be required than for soils with higher CEC values. Sojls
of a further 13 percent of the area have moderately low topsoil CEC

(6-10 meq/100 g soil) which may be a limitation. CEC is not a Timitation

" on the finer textured soils of the lower terraces, Tla, or in the soils

of the central floodplain, where it exceeds 10 meq/100 g.

Soil organic matter levels are very low, averaging about 1,3 percent in
the topsoil, and they do not vary greatly between the different soil types

(table 4-3).

Soil organic matter pontributes to the CEC of the soil and is particularly
important in the coarse textured soils which have Tow CEC values because
of their low clay contents. Under the prevailing climate of the study area
the organic matter content of the topsoil will decline when the land is
cleared of vegetation and cultivated. CEC will consequently also decrease.
This effect woy}d only be important for the coarse textured soils.

Nitrdgen level are very low, in the range of about 0,04 to 0,13 percent in
the topsoil according to previous studies. For high yields of non-leguminous
crops the nitrogen demand is unlikely to be met solely by the native soil
nitrogen mineralized during the season of growth. Thus nitrogen fertilisers
will be required. Crops grown in rotations with legumes or intercropped
with legumes will require less nitrogen fertiliser,

Mean values for phosphate extracted by the Bray method from topsoils 6f

the principal soil types range from 3 to 13 parts per million the higher
values being associated with the finer textured Soils. However, the interpre-
tation of "available" phosphate test data requires information on crop




. uptake of phosphate from the soils under ¢tonsideration, determined under

research trial conditions. Such information is not presently available for
the soils of the study area. It is considered likely that both wetland rice
and diversified crops will respond to phosphate fertiliser. Until crop

" response curves to phosphate have been established on research trials

ferti]isatfon should aim at replenishingphosphate removed from the land
by the creps This will require the addition of amounts of phosphate in
excess of th&t removed by the crop as the efficiency of utilisation of

fertiliser ﬁhbsphate is generally low.

Exchangeable potassium is a measure of the potassium that is immediately

.ava11ab1e for crop uptake. Where exchangeable potassium in the topsoil

constitutes 2 percent or-more of the cations held on the cation exchange
complex the level of soil potassium is considered to be adequate to supply
the immediate needs of the crop. For the principal soils of the study area
only the soils of the lower terraces have mean values of exchangeable
potassium less than 2 percent of the CEC. However, in an irrigation project
these soils would be used for wetland rice, which very rarely responds
economically to additions of potassium. For upland crops potassium levels
are adequate for present needs but for sustaired high yields replenishment
of soil potassium may become economic in the future, particularly if crops
are grown which have high potassium demands.

After some years of high crop productivity, deficiencies of some “"minor"
nutrient elements, such as boron, zinc and sulphur, may develop.

6.2.7 Soil acidity

The reaction of the topsoil over most of the study area is slightly to
moderately acid (pH 6,8 to 5,6) and only in parts of the central floodplain

.and the alluvial terraces (10 % of the area) is the topsoil more strongly

acid (pH 5,2 to 5,5). In the subsoil, a higher proportion (40 %) of the
soils have a reaction more acid than pH 5,5 and in the subsoils of some
aressof the plateaux and upper terraces pH values in the range 4,6 to 5,0
have been recorded.



" When soils are submeérged for wetland rice production the topsoil acidity
is expected to decrease. No extremely acid soils were encountered and

soil acidity is not considered to be a problem for rice production. Thus
soil reactipn was not used in the specifications for wetland rice in the

lamgfclassificatign.

Fof upland crops pH values in the ranges found should not prevent attainment
of the projected yields. However, some of the more strongly acid soiis of
the upper terraces and plateaux contain appreciable amounts of absorbed
aluminium (in excess of 1 meq./100 g soil) in the subsoil. This would

not affect the growth of wetland rice but it is toxic for many plants

and might reduce the yields of some deeper rooted upland crops. Such

areas should be avoided for upland crops,or tolerant or shallow rooted

species planted.

6.2.8 Salinity

None of the soils of the study area are saline and the very low values
obtained for the electrical conductivity of extracts from soil-water
suspensions indicated that the soluble salts content of all the soils

are very low.

Groundwater samples from wells were found to have low salt contents ( see

report 11).

The water of the Kayanga river which would be the source of water for the

irrigation project, is very pure ( see report 11).

There is no problem of soil salinity at the present and no problems of
salinity development are likely to arise as a result of irrigation with

water from the Kayanga.

6.3 Topography
6.3.1 General

Topographic factors influence the suitability of land for irrigation largel
through their effect on land development costs Y
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Cﬁafacteristicé of the topography which were routinely observed and evaluated
during field work included degree of slope, slope complexity, microrelief,
frequéncy of large termitaria, and vegetation cover or land use. These
characteristics are closely related to the physiographic units, described

in chapter 4. ' '

6.3.2 Slope, microrelief and land levelling

Lands of the study area descend from the plateaux to the flood plain in a
fairly regular concentric pattern which is interrupted to the south by the
Anambe exit channel. Locally lands of higher elevation rise above the

alluvial terraces.

The plateaux lands have gentle dominantly convex slopes, generally of

1 percent or less. Where they descend to the upper terraces slopes are

typically concave and locally steeper, reaching 2 - 4 percent.

The areas of greatest potential for irrigation, the upper and lower terraces,
slope very gently towards the central floodplain with a mean gradient of

0,1 percent. Undulations occur over much of the area, but are more significant
on the upper terraces where the amplitude is up to one metre.

With the irrigation methods proposed (report 11, Irrigation and Drainage)
bench terracing will be required for the basin drrigation of ricelands, and
land grading to form the slopes required for diversified cropping with
furrow jrrigation. Level bench terracing is appropriate in the gentler
sloping lands with fine-textured soils. These areas include all those for
the proposed mechanized farm, and large areas suitable for smallholder

~ice cultivation. Elsewhere, for wetland rice cultivation, sloping bench
terraces would be formed, after rough land grading operations, by the
smallholders themselves. Fields would be sized to ensure the submergence
depths required for paddy rice cultivation within tolerable limits.

Land leveling, the elimination of gross irregularities in topography -and
slope, is required on about half of the project lands. The other half will
require some degree of land grading or smoothing to remove micro-topographic
jrregularities and to establish appropriate slopes for distribution of
irrigation supplies from farm ditches. Of the lands requiring appreciable
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Teveling, about 25 % will require movement of 200 to 250 m3 per ha and the

remainder perhaps twice as much. It should be noted that if the leveling
requqrement is appreciably less than 200-~ 250 m3 of sofl per ha, the

- - 1eveling can be done by the farmer in the course of tand preparation and
irrigation operations by means of hand toels, "V* drags and weighted planks.

To p?ovide-svpportipé data for land evaluation and cost estimates, surveys
were carried out in some of the areas of most pronounced microrelief and
counts of termite mounds were made (annex 5). o

6.3.3 Vegetation and land clearance

while most of the plateau lands héve been cleared and are under cultivation,
almost all of the land which is most suitable for irrigation development

is covered in natural vegetation of varying tree density ranging from
savanna forest to wooded savanna and herbaceous savanna. A survey of
vegetation density was carried out and a map prepared (see annex 5) of

vegetation density classes.

The effect of 1and clearance on soil disturbance was a factor considered

in land evaluation.

1t is re commended that selective clearing of new lands be carried out
initially, leaving 2 to 5 trees standing per hectare. This would not result
in significant reductions in yields for several years, during which time

the soils would be recovering from the effects of land clearance. A qualified
forester could select small and big trees of the better species with "Y-type"
or upright canopies to remain standing. Trees with mushroom canopies probably

should be removed.

pemoval of stumps and roots and aeration of soils to 60 cm would accompany
land clearance operations.

6.4. Drainage
The drainage factor was a principal consideration in determining both the

suitability of lands ‘for irrigation and for selection of an appropriate
cropping pattern.




Control of deep percolation losses and surface ponding of water are necessary
conditions for growing wetland rice with good yie]ds and moderate production
costs. Thus soils with very slow internal drainége'are most suitable for
wetland rice. These are soils with permeability of less than 0,2 cm/hr

(class Z) in some horizon within two meters of the surface, or with a

high water-table. Soils which meet these criteria occur in the central
floodplain, the lower terraces, about half of ¥he upper terraces and parts
of thé périphera] valteys. : ' '

Soils with moderate or rapid internal drainagé are suitable for upland

croﬁs and reduced yields may be expected on soils with very slow internal
drainage. Lands suitable for upland crops have at least 2 meters depth

above an impermeable horizon. The soils of the sandy slopes and parts of the
plateaux have rapid internal drainage (class X) with permeability of more
than 2,5 cm/hr at Jeast throughout tha top two meters of soil. Soils with
moderate to slow internal drainage (class Y) have permeability values in

the range 0,2 to 2,5 cm/hr.

Such soils may be suitablz for wetland rice if the topsoil can be satisfac-
tori1y,puad1ed to reduce deep percolation losses or if the water table can
be maintained at a high level. Alternatively these soils may be suitable

for upland crops if adequate subsoil drainage can be provided. In some areas
with moderate to s]ow internal drainage wetland rice production is proposed
in the rainy season and production of upland crops in the dry season.

surface drainage over much of the alluvial terraces is presently inadequate.
During the second part of the rainy season natural depressions are filled

and the capacity of natural drainage paths is exceeded. Following project
development the flooding which now occurs will be controlled by construction
of drainageways. Flooding will still occur in the central floodplain below
22,0 metres and in certain depressions which are not suitable for jrrigation.

Following development the water table will remain at higher levels during
the dry season. This will contribute to a reduction in water requirements
for rice-lands. It wi!l be important that areas designated for diversified
cropping in the dry season have adequate subsurface drainage.



y .. LAND CLAéSIFICATJON FOR IRRIGATION

Tl The tand classification system

The purpose of the land classification has been to determine the total area
of irrigable 1anq§ in the Anambe basin, their location and degree of suita-
bility for irrigafed rice and dryland crop production. Suitability refers to
a reasonable expectancy of permanent profitable production under irrigation.
The procedures used were similar to those of the United States Bureau of

. Reclamation (USBR ; 1953). The land classes provide an approximate measure
";of reletive capacity to repay project costs as determined by consideration

" of productive capacity, costs of production and costs of development.

7.2 Factors considered

The principél factors considered in the appraisal of the land for irrigation
suitability were those aspects of soils, drainage and topography which influence
productive capacity or the costs of production.

Deficiencies in any of these factors may be either correctable, at some

development or production cost, or non-correctable. In the latter case, the
choice of crops that could be grown might be more Timited and repayment

capacity would generally be lower. Severe non correctable deficiencies would

place the land outside the irrigable classes. Examples of correctable and

non correctable deficiencies are given below.

correctable and non-correctable land deficiencies

o Correctable Non - correctabl
- reg ctable
Deficiency deficiency deficiency
Soil (s) Low plant nutrient Coarse texture
status
Topography (t) Common termite mounds Severe topographic
irregularities,
Drainage (d) Additional, but mode- Land of Tow elevation
rate, drainage subject to regular

requirement inundation




Soil characteristics considered included available rooting depth, texture
permeability to air and water, available moisture capacity, cation exchange
capacity, soil reaction and levels of absorbed aluminium.

Land drainability was appraised by observing surface water drainage status,
characteristics of the water table, the depth to relatively impermeable horizons,
the hydraulic conductivity of subsurface horizons and the risk of flooding.
The degree of mottling and gleying was a feature used to assess natural drainage

A conditions.

Topographic factors considered were vegetation, slope gradient, slope irrequ-
. larities such as undulations and land dissected by frequent drainage channels

by b
and microrelief such as termite mounds, potholes and gilgai.

These factors were evaluated on the basis of how they would affect the cost
of land development and land productivity after development. The costs of land
levelling, removal of microrelief and land clearance, as given in annex 5,
were used in the evaluation of land for development. .

Land clearing is required over almost all potentially irrigable lands within
the project plan. The degree of soil disturbance due to land clearance
operations has been allowed to influence evaluation of-land productivity but
the clearance costs themselves have been treated as a project cost and do

not 1nf1uence the land class.

. In separating lands according to their suitability for irrigation five classes
of land were initially defined these comprised four irrigable land classes
and one non-irrigable. The four irrigable land classes consisted of two
classes suitable for paddy rice and two classes suitable for diversified crops.
Consideration was given to segregation into a greater number of land classes.
However the precision this would imply in evaluating future production costs
and returns would be spurious in view of the relative scarcity of agronomic
data and the absence of developed irrigated farming on which economic forecasts

could be based.




At a later stage in the land classification survey, data from the laboratory
and from agro-economic studies (farm budget analyses) showed that class 1
diversified cropland gave a significantly lower net revenue than class 1
riceland (about 40 % less). Lands previously considered class 1 were down-
graded and no class 1 diversified cropland has been mapped.

Lands highly suitable for wetland rice cultivation must be capable after
appropriate land preparation, such as soil puddling, of maintaining a ponded
water level on the field without excessive percolation tosses. Diversified
croplands on the other hand, should drain freely and the water table should

~ be kept below the normal rooting depth. These were the major considerations

in differentiating lands suitable for wetland rice from diversified croplands.

However, these categories are not totally exclusive and in certain areas, and
under certain cultural practices, rice could be grown on diversified croplands
or upland crops can be grown on ricelands. This is the case notably for certain
medium textured soils which would be suitable for rice cultivation during the
wet season but which would have excessive water requirements in the dry season
for wetland rice. Given the emphasis on rice, these soils fall into the 2 R
category but the rice-diversified cropping pattérn is proposed.

The repayment capacity of the class 2 land is considered to-be in the same
range as that of the class 2R when all costs are taken into account, including

the higher water requirement of irrigated rice.

7.3 The land classes

The lands surveyed have been assigned, one of the following classes :

Class 1R Wetland rice

Highly suitable for paddy rice production under irrigation and capable
of producing sustained high yields of rice at reasonable cost. Optimum
soil submergence is assured by surface and subsoil textures and internal
drainage conditions. Land development costs are moderate. )

Class 2R Wetland rice -
Suitable for paddy rice put of lower quality than class 1R. These lands
may have a lower productive capacity or they may be more costly to farm,
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or both. Under projected production techniques a moderate net incone
~would be assured.

Class 2 Diversified crops

Land§ moderately suitable for production of a range of irrigated upland
crops but generally not paddy rice. In certain areas with restricted
drainage they are suitable for wet season rice.

Class 6 Non irrigable

These lands do not meet the minimum requirements for.irrigable land.

This is due to deficiencies of soil, topography or dréinage which would
economically exclude their use for irrigaﬁed agriculture. Such deficiencies
include pronounced microrelief, frequent -channels, 1iability to prolonged
flooding, high cost of drainage, shallow soils -and soils with very low

fertility.

Many lands would not be irrigable due to their position outside the planned
irrigation perimeters. However the land classes assigned to these lands do
not take into account the cost of serving them from the proposed distribution
system. Their land class is therefore that pertaining should water supplies
be made available at a reasonable cost. '

The specifications for the land classes are given in table 4-6.

The reason for assigning lands to classes lower than class 1 or class 1R

js indicated by a subclass symbol s, t, or d corresponding to a deficiency

in soils, topography or drainage. Where two or more deficiencies interact

the land is not down-graded further if the combined economic influence of the
deficiencies does not exceed permissible Timits for the class. Thus, for

D

—

example, land of class 2Rs is considered to have the same repayment capacity
range as that of class ZRstd.

The system of land suitability for irrigation provides for supplementary
information to be incorporated in the mapping symbol, including land use
and vegetation, the anticipated productivity of the area, the relative cost
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":Qf land development, water requirement, and land drainability. This information

together with its appropriate symbols is as follows :

Land classification symbo1é

. Land use and vegetation

Mof - =~ mixed open forest
. Cc .- cultivated upland
LYY - town or large village

‘Potential productivity

1 - high potential productivity
2 - moderate potential productivity

Land development cost

1 - Tlow cost land development
2 - moderate cost land development

Irrigation water requirements

A - low water requirement
B - moderate water requirement

Land drainability

X - good natural subsurface drainage
Y - restricted natural subsurface drainage .
yi - poor natural subsurface drainage

Other informative symbols

] - soil depth limited by a horizon dominated by ironstone
u2 - slope undulations needing levelling
f - risk of flooding

A typical land classification symbol for an area suitable for wetland rice is :

2Rst

el U4
Mof 22 AZ

‘Where the topline indicates the land class and subclass, U2 indicates that

the topographic deficiency is due to undulations and the lower line provides
the information that the vegetation of the area is dominantly a mixed open

4
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| foféSt, that the anticipated productivity of the land is moderate, that

development costs are moderate, that irrigation water requirements are low
and that land drainability is poor.

‘A typical land classification symbol for an area suitahle for diversified

crops is :
2s
C 21 BX

';'Lﬂh'typical land classification symbol for area suitable for rice in the wet
season and diversified crops in the dry season is :

2Rs
Mof 22 BY .
such lands occur in parts ot the upper terraces with moderate drainability.

7.4 Results of land classification

7.4.1 The areas of land suitable for irrigation

The distribution of the land classes and subclasses within the development area
is shown on maps 4 - 4 A, B, C and the areas of land classes and subclasses

are summarized in the table below. This table includes 320 ha immediately to
the south of velingara mapped on the 1978 air photos which do not appear on

map 4 - 43.
Areas of land classes
Land suitable for irrigation Land not
Irrigated rice Diversified suitable
Subclass | -Class 1R Class 2 R Class 2 Class 6
- 4 650
‘ 6 980 5 270 790
t 1 890
1930
st 2 150 10 940 4 890
sd . 1030 40
td 2 520
std 4 260 6 070
v
Total per 260
class 4 650 20 760 16 210 12 050
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"'Tbe total arga,éd*%a51e for irkiéaiéd'?ice is 25 410 hectares and the area

suitable for diversified crops 16 210 hectares, giving a total of 41 620

o hectares of irrTgable land.

Land suitable for rice production occurs principally in the lower and upper
terraces. Suitable areas also occur in some of the broader peripheral valleys
and on parts of the plateaux where there is a relatively impermeable indurated
ironstone horizon in the subsoil. Land suitable for diversified crops occurs

IR principa11Y'O“'the plateaux and parts of the upper terraces.

'Withih.the area suitable for irrigated rice 18 percent of the land was

classified as class IR, highly suitable for irrigated rice with no important

~ limitations.

e

The principal factors contributing to the soil deficiencies for the rice lands

are low fertility, associated with the widespread coarse textured topsoils,

and relatively high subsoil permeability in some areas, which could result

in moderately high jrrigation water requirements. The topographic factors

which resulted in areas of the rice land being downgraded to class 2R are slope
undulations and to a lesser extent microrelief features such as termite mounds.
The drainage deficiencies are chiefly due to the lack of natural drainage ways

in some areas resulting jn additional development costs for the provision of

drainage facilities.

A1l areas classified as being suitable for diversified crop production under
jrrigation have soil deficiencies, principally associated with the coarse
texture of the topsoil. Much of this class 2 land also has deficiencies,
mostly slight, in the topographic category, specifically slope undulations
and frequent large termitaria.

Table 4-7 gives the characteristics of land classes and subclasses with the

_corresponding crops recommended.

" 2.4.2 The areas of land to be irrigated

A1l lands in table 4-7 could be economically irrigated if water supplies were
available at a reasonable cost. The cost of water supply increases with the
elevation of the lands considered and their distance from the source of supply,
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. _and the size of area served also influences the development cost

ivaripus canal alignments and secondary pumping stations have been considered
(see Report-8, Project Planning). Apart from the block of lands lying south
and west of Awataba, which will be irrigated by secondary bumping from the
main canal, all lands lying above the main ireigation canals would be out

* of command and hence not irrigated.

The table below shows the areas of each land class and subclass within the

proposed jrrigation perimeters, and the corresponding cropping pattern adopted

These are gross irrigated areas including access roads and distribution and
drainage facilities. About 85 % of lands developed under small-holder
cultivation and 88 % of lands for the mechanized farms would actually be
cultivated. As the irrigation distribution system had not been finalised

at the time of writing this report, some small changes -in the areas shown

are to be anticipated.

Areas of irrigable land within the proposed irrigation perimeter

Areas of the corresponding cropping patterns (ha)

Class or
bclass . . . .
subclas Rice-rice Rice-diversified Diversified
1R 2 920
2Rt 1 140
2Rd 1 070
2Rtd 1 500
 2Rs 2 820 700
2Rsd 1020
2Rst ; 790 1 000
2Rstd _ 4 410
25t | 1 000 1 360
2s o
1 240

Total areas 15 670 2 700 2 600

-



7:4.3 C]asSTficatﬁbn of the lands of the central floodplain

The central floodplain has very irregular microrelief and the cost of drainage
would be high. The land is not suitable for irrigation and in the project plan
will be used seasonally for water storage.

7.4.4 Classification of the lands of the lower terraces

The majority of the lands of the lower terraces are suitable for wetland

rice, but have slight to moderate deficiencies. The fertility of the soils

is rather low in some areas especially those with coarse textured topsoils

(soil mapping unit TIs).

Over parts of the lower terraces the microrelief features and slope undulations

are sufficient for the cost of land development operations to rise above that. ..

permitted for class 1R land. : ;
\

Protection against floods from the Kayanga river is required for all lands

below about 24,00 meters. This problem will be greatly alleviated after

construction of the Niandouba dam. The cost of providing drainage facilities

increases at lower elevations and the lowest lying land of these terraces,

below 22,00 m, is considered non-irrigable for this reason.

These lards are predominantly class 2R, with the varying interactions of
soils, topography and drainage limitations resulting in a wide range of

subclasses being present.

7.4.5 Classification of tae lands of the upper terraces

Most of the ]androf,the upper terraces is suitable for rice production and

some qualifies as class 1R. However, undulations occur over much of the area
resulting in downgrading in the classification.

About half of the soils of the upper terraces have very slow internal drainage
(soil mapping unit TSz) and are suitable for the rice-rice cropping pattern.
But some of the soils of this group have coarse textured topsoils, especially



in areas near to the sandy slopes, and are of Tower fertility. Also natural
outlets for surface water drainage are lacking in some of these areas. Thus
although the best of this land is class 1R most is classified as 2R with
subclasses 2Rs, 2Rt, 2Rst, 2Rtd and 2Rstd.

The other half of the soils have more rapid internal drainage (soil mapping
unit TSy) and would have relatively high water requirements for wetland rice.
It is proposed that these lands be used for rice production in the wet season
and for diversified crops in the dry. season. This cropping pattern would
require the provision of subsurface drainage. Deficiencies that occur in

- these lands are principally those of low soil fertility and undulating
topography. For diversified crop production areas with high levels of
exchangeable aluminium within rooting depth should be avoided. These lands
are mostﬁy classified as 2R. Some better drained parts of these terraces,

- at higher elevations, have been mapped as class 2 st and could be used for
diversified cropping in both seasons, but a more profitable cropping pattern

would probably be rice in the wet season and diversified crops in the dry

season.

7.4.6 Classification of the lands of the sandy slopes

Most of the land of the sandy slopes is non-irrigable because of soil
deficiencies resulting from the coarse texture, ihc]uding very low cation
exchange capacity, low reserves of plant nutrients and high water require-
ments for irrigation. These deficiencies are in some places combined with
high costs of land development because of slope undulations and frequent

large termite mounds .

- 7.4.7 Classification of the plateaux lands

The primary factors governing the irrigability of plateaux lands are soil
depth and texture. Where the soils are very shallow or have coarse texture
the lands are non-irrigable. Where indurated ironstone occurs in the subsoi}
. (40 - 100 cm) the land has been mapped as class 2Rs or 2Rst, suitable for
rice. However development of these lands for irrigated rice would require
the measurement of deep percolation losses under operational conditions

to check that water requirements would not be excessive.




The deep spi}}-of the plateaux are generally suitable for diversified crops
under irrigatien but soil fertility, especially cation exchange capacity,
is Tow, ggéjﬂab]e water capacity in the topsoil is Tow and locally higher
levels of absorbed aluminium occur in the subsoil. In some area there are
slope undulations and frequent large termite mounds. Thus the lands of the
plateaux suitable for diversified crops are classified as class 2s and

2st.

7.4.8 Classification of land in the peripheral valleys

Some lands in the peripheral valleys are suitable for irrigated rice.
Limitations that occur include coarse, infertile soils the hazard of flooding,
the small size and isolation of some of the areas linked to the heterogeneous

nature of the soils, and variable microrelief. The soils fall into class 2R

with a wide range of subclasses.
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THE SOIL MAPPING UNITS

River and tr1butar1es

Dhys1ograpﬁlc Description.of soils  Map | Soil taxonomy (FAQ),
unit ose sym-| dominant soil
: I’ bol | units
Centrajq%3bbdplain Poorly drained, heavy clays with| Vg | Chromic Vertisols
A expanding properties and gilgai
5 microrelief
Lower = Poorly drained clay loams and Tla |)
terraces clays ' _ . gDystric Gleysols
Poorly drained soils with Toamy | TIs )
topsoils (<25 % clay)
_Gbper Soils with very slow internal TSz | Gleyic Luvisols
terraces drainage, mostly medium textured '
‘ and slightly acid
Soils with moderate to slow in- | TSy |Gleyic and
ternal drainage, mostly medium Ferric Acrisols
textured and with strongly acid
subsoils
Sandy Bleached, coarse textured soils Q |Albic Arenosols
s1opes with rapid internal drainage
Plateaux Highly weathered soils more than | Pp |Ferralsols and
100 cm deep with coarse textured Acrisols
topsoils and sandy loam to clay
loam subsoils 2
Similar to Pp but with a hori- |Pm |) Petroferric and
zon dominated by ironstone ) .
within 40-100 cm depth ) PELFIC phases
Shallow soils with ironstone at | PI % of Ferralsols
less than 40 cm depth
o T Coarse textured to at least Dc Arenosols and
ﬁg§%23§ra] 30 cm depth Fluvisols
_Poorly drained, fine and medium | Df Eutric Gleysols
. téxtured soils Gleyic Luvisols
and Fluvisols
._-———_—_—-_—____ - - -
channels of the Anambe Undifférentiated Hu Fluvisols




Table 4-2 : AREAS OF THE SOIL MAPPING UNITS
Sg¥i1ograph1c Soil " Mapping Area % of study .
symbo]l {hectares) area
Central Poorly drained heavy clays o
floodplain with expanding propertieg v9 104l 1,9
Lower Topsoils with > 25 % cla ' :
terraces Y Ta ! 778,.- 14,5
Topsoils with < 25 % clay Ts 1420 2.6
Upper Internal drainage very slow TS
terraces ‘ 8 323 15,5
Internal drainage moderate TS
to slow Y 7688 14,3
Sandy - Bleached, coarse
slopes textured soils Q 5718 10,7
Plateaux Deep soils, > 100 cm Pp 11 422 21,3
Moderately deep, 40-100 cm Pm 3 166 5.9
Shallow soils, < 40 cm P1 2 397 4’5
Complex of deep and P ’
moderately deep soils P/ L 2,5
Peripheral Coarse textured to 30 cm Dc
valleys or more from the surface 53 145
' - Geyed; fine and medium -t
. textured soils ot 468 0,9 |
3 Complex Dc/f 1224 2.3 1
' channels Undifferentiated Hu 871 1.6
1
Tota 53 670 100
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ﬂ;;-Tab]e 4-4 : SOILS OF THE ANAMBE BASIN CLASSIFIED ACCORDING TO THE FAO LEGEND

FAO Legend

Distribution by
mapping units

Master sites

Frequently occuring soils

Eutric gleysols
Dystric Gleysols
Albic Arenosols
Chromic Vertisols

Orthic Ferralsols
Ferric Acrisols

G]eyi;.Acrisols

Glayic Luvisols

TSz, Df, Tla
Tla, TIs

Q, Dc

Vg

Pp
TSy, Pp

TSy, Tla

TSz

NP 9, VK 7, VK 8, VK 29
NP 3, NP 4, NP 13, S04, S05
NP 11, VK 1, VK 4

SBN 950, $BS 60
KS 4750/20Q N

VTK 4

KS 650, KS 1125, KS 2850
VK 13, VTK 18

NP 7, SBS 60, SO3,
VK 9, VK 11

KS 1750, KS 2450, NP 6

Less common s0ils

Ferralic Arenosols
Rhodic Ferralsols
Orthic Acrisols
Albic Luvisols
Orthic Luvisols
Ferric Luvisols
Fluvisols

Q, TSy

Pp

Pm

TSz

TSz,, Tla
TSz, Pp
Dc, Df, Hu

S01, vK 20

VK 2

VTK 9 (petroferric phase)
S02 '

KS 340, NP 10

KSO, NP 2
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'Table 4- 5 : GENERAL PROPERTIES OF THE SOILS

Area (ha)(l)

Property Divisions % of area
Coarse (>65 % s '
Texture of topsoil (<:§8 % c?gs) 30 440 >7
(0-30 cm) Medium (finer than above
. <35 % clay) 14 750 27
Fine (>35 % clay) 5 150 10
Texture of Coarse .3 590- 7
subsoil . Medium 30 000 56
(36-100 cm) Fine 16 700 31
Interhal Very slow (Z) 18 790 35
drainage Moderate to slow (Y 20
(USBR drainage : 0 38
class) Rapid (X) 11 420 21
. Slightly acid to neutral 19 170 36
Reaction of (pH 6,1-6,8)
_ the topsoil Moderately acid 25 620 48
(pH in water) (pH 5,6-6,0)
Acid  (pH 5,1-5,5) 5 600 10
Neutral to moderately acid 28 900 54
Recation of (PH 6,8-5,6)
the subsoil Acid  (pH 5,1-5,5) 17 700 33
(pH in water) Strongly acid (pH 4,5-5,0) 3 800 7
Aluminium Low (<0,2 meq/100 g) 23 860 44
(0-100 cm ;
extractable by. Moderate (0,2-1 meq/100 g) 16 450 31
1 ﬂ“KC]) ‘ High (>1 meq/100 g) 10 130 19
Low ( <6 meqg/100 g) 30 700 57
cation exchange Moderate low 7 000
capacity of the (6-10 meq/100 g) 13
topsoil
(Ammonium acetate Adequate (>10 meq/100 g) 12 750 24

method ; PH 7s0)

(1) Excluding about 3
drainage channels.

700 hectares of shallow soils and soils of

(2) Defined in sectioﬁ 6- 4




A ——"

Table 4-6 : LAND CLASSIFICATION SPECIFICATIONS

S

Land characteristics

For irrigated rice

For diversified crops

Class 1R Class 2R Class 1 Class 2
Soil texture,0-30 cm Fine sandy |Loamy sand | Fine sandy Loam
2 e y sand
}ggﬁ to clay| to clay loam to clay -[to clay loam
, loam
Soil texture, subsoil Loamy sand | Sand to Sandy loam to|Sandy loam
: to clay clay clay to clay
Soi]_depth, minimum (cm)
To sand or to pisolites
in a permeable matrix 60 30 90 60
' To horizon dominated by
ironstone 60 40 150 100
Depth to relatively
impermeable horizon (m) |less than2 | less than 2 | more than 2 |more than 1,5
Available water capa-
city, minimum (mm)
0 - 30 cm n.a n.a 30 25
0 - 100 cm n.a n.a 125 70
Reaction of soil wjthin
rooting depth (pH in
water) n.a n.a more than 5,5 more than 5,0
Aluminium 1)(meq./loog) n.a n.a less than 0,2 less than 1,0
cec (), minimum, A
o - 30 cm 10 6 10 6
Stope (%) less than 1| less than 3| 0,2-2 0,2-4
Slope jrregularities slight slight to slight slight to
: moderate moderate
Levelling requirement(m3) 0 - 250 0 - 500 0 - 250 O - 500 -
i
Internal drainage very slow moderate to rapid rapid to !
very slow moderate *
Surface drainage can be slow| can be unrestric- | unrestric-
restricted ted ted

1) Absorbed aluminium within rootin
. : g depth
2) Cation exchange capacity at pH 7,0 in milliequivalents per 100 g soil

n.a indicates not avai

lable



Table 4-7 : GENERAL CHARACTERISTICS OF THE

IRRIGABLE LAND

. [T lass or Drainabiltity Textural range Other important
1 €
g &usc}égs( topsoil/subsoil ‘features
YR - Poor Loam to clay loam over
sandy clay loam to clay
2Rt Poor, to Loam to clay loam over Undulating/comuon large
restricted | sandy clay loam to clay termite mounds
2 Rd Poor Loam to clay loan over Subject to seasonal
sandy clay loam to clay inundation
2 Rtd Poor Loam to clay loam over lineven topography and
sandy clay loam to clay subject to inundatian
2 Rs poor Sandy -loam to loam over Low topsoil fertility
sandy clay loam to clay
2 Rsd Poor Sandy loam to loam over Low fertility and subject
sandy clay loam to clay to inundation
1
2 Rst Poor | sandy loam to loam over Low fertility and uncven
; sandy clay loam to clay topography :
Z Rstd Poor i Sandy loam to loam over Slignt limitations in
sandy clay loam fertility anu topoyraphy,

] subject to inundatiun

; 2 Rs Restricted | Sandy lcam to clay loam Low topsoil fertility,

i over clay leam restricted internal drainige;
locally, hignt levels of
exchangeable aluminium

festeicted | Sand loam over clay loam Low tupsoil fertility,
2 bst Reste slightly undulating or with
comnon large termitaria
icted | Sandy loam to loam over Low topsoil fertility, high
2 st Restricte wandy Tevels of eschangeable o lbuai -
nium locally, resteicted
internal drainage, slightly
' vndulating/conamon large
! termite mounds
as 2 st As 2 st “ut with good
2 st Cood drainadility .
l ) . s -
! os Good to Sandy loam over sandy Low topspll fertility

rest ticted

clay loam to clay luanm

+1; Pidce in approximate order of decr

easing suitability for wetland rice.
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ANNEK 1  GLOSSARY OF TERMS

- Base saturation

The *extent to which the exchange complex ofl il i i

e (CaZ+ 2+ o : e q P a soil is saturated with basic
: ) - M a , K'). Expressed as a percentage of the cation ex-
change capacity (CEC) as determined by neutral normai ammonium acetate

"5.C.8.(N), or of the effective C.E.C = S.C.B.(E):

Cation-exchange capacity (CEC)

The sum total of exchangeable cations that a soil can ausorb. Expressed in
milliequivalents per 100 grams or per gram of soil (or of other exchangers
such as clay).

Concretion

A Jocal concentration of a chemical compound, such as calcium carbonate or
iron oxide, in the form of a grain or nodule of varying size, shape, hardess
2 L]

and color.

Gilgai

The microrelief of soils produced by expansion dnd contraction with changes

in moisture: Found in soils that contain large amounts of clay which swell
S

and shr1nks c0n51derab1y with wetting and drying. Usually a succession of
microbasins and m1cr0knc1]s in nearly level areas or of microvalleys and

microridges parallel to the d1rect1on of the slope.

ﬂzgromorphic properties

A distinction is made between soils which are strongly influenced by ground-
water, the Gleysols, and the soils of which only the lower horizons aie
inf1uenc?d by groundwater or which have a seasonally perched watertable withi
the profile, the "gleyic" groups. The Gleysols have a reducing moisture 'Tn
virtually free of dissolved oxygen due to saturation by gro 3 at 2 Ure-reg1me
capillary fringe. Since hydromorphic processes are domi g tunt: er or its
argillic, natric, spodic and oxic B horizons is exclud Ty 15 WS AR
definition. ed from Gleysols by



|

" The morphological characteristics which reflect waterlogging differ widely

in relation to other soil properties. For the sake of brevity, the expression

'-;“nhydromorphic properties" is used in the definition of Gleysols and gleyic

‘Egroups, This term refers to one or more of the following properties :

1. Saturation by groundwater, that is, when water stands in a deep

unlined bore hole at such a depth that the capi]fﬁ%ylfyinge reaches

the soil surface; the water in the bore ho]glis‘staghAnt;éhd remains
coloured when a. dye is added to it.

2. Occurence of a histic H horizon.

3. Dominant hues that are neutral N, or bluer than 10y.

4. Saturation with water at some period of the year, or artificially

drained, with evidence of reduction processes or of reduction and

segregation of iron reflected by :

4.1 In soils having an argillic B horizon immediately below

the plough layer or an A horizon that has moist colour
values of less than 3,5 when rubbed, one or more of the

following :

a) moist chromas of 2 or less;

b) mottles due to segregation of iron;

c) iron-manganese concretions larger than 2 mm; ang conbined

with one or more of the followings :

(i) dominant moist chromas of 2 or Jegg in coatings on

the surface of peds accampanied by motties within the
peds, or dominant moist chromag of 2 or less ih the

matr?x of the argillic B hoprjizqp accompanied by mottles
of hignes ‘chromas (1€ husw dre wodier than 10 YR
because of parent materialg that remain red after
citratedithionite extractign
)

. . the requirement for
chromas is waived)
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4.2

4.3

S et

In

b)

(ii) ‘moist chromas of 1 or less on surfaces of peds or
in the matrix of the argillic B horizon

(ii1) domipant hues of 2,5 Y or 5 y in the matrix of the
argillic B horizon accompanied by distinct or
prominent mottles.

soils having an oxic B horizon :
p1inthite that forms a continuous phase within 30 cm;

if free of mottles, dominant chromas of 2 or less im-
mediately below an A horizon that has a moist colour value
of less than 3,5 ; or if mottled with distinct or pro-
minent mottles within 50 cm of the surface, dominant

chromas of 3 or less.

other soils :

in horizons with textures finer than loamy fine sand :
(i) if there is mottling, chromas of 2 or less

(ii) if there is no mottling and values are less than 4,
chromas of less than 1 ; if values are 4 or more,
chromas of 1 or less ;

in horizons with textures of loamy fine sand or coarser :

(i) if hues are as red as or redder than 10 YR and
there is mottling, chromas of 2 or less ; if there
is no mottling and values are less than 4, chromas

of less than 1 ; or if values are 4 or more, chromas
of 1 or less

(ii) if hues are between 10 YR and 10 Y and there is
distinct or prominent mottling, chromas of 3 or
less 3 if i
there is no mottling, chromas of 1 or less.



I1Tuviation

The process of deposition of soil material removed from one horizon to another
in the soil ; usually an upper to'a lewer horizon in the soil profile

pH, soil

The negative logarithm of the hydrogen-ion activity of a soil. The degree of
acidity (or alkalinity) of a soil as determined by means of a glass, quin-
hydrone, or other ;uitab]e electrode or indicator at a specified moisture
content or soil-water ratio, and expressed in terms of the pH scale.

Reaction, soil

The degree of acidity or alkalinity of a soil, usually expressed as a pH value.
Descriptive terms commonly associated with certain ranges in pH are : extremely
acid,< 4,5 ; very strongly acid, 4,5-5,0 ; strongly acid, 5,1-5,5 ; moderately
acid, 5,6-6,0 ;3 slightly acid, 6,1-6,5 ; neutral, 6,6-7,3 slightly alkaline

7,4-7,8 ; moderately alkaline, 7,9-8,4 ; strongly alkaline, 8,5-9,0 ; and

very strongly alkaline,> 9,1

Soil texture

_ The relative proportions of the various soil separates in a soil as described

as follows :

sand - Soil material that contains 85 % or more of sand ; percentage of
silt, plus 1;5 times the percentage of clay, shall not exceed 15

coarse sand-25 % or more very coarse and coarse sand, and
< 50 % any other one grade of sand.

sand - 25 % or more very coarse, coarse, and mediym d
5 ) san
and € 50 % fine or very fine sand. ’

fine sand - 50 % or more fine sand (or) < 25 % vep
and medium sand and < 50 % very fine sand y coarse, coarse,
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very. fine sand - 50 % or more very fine sand.

Loamy sand - Soil material that contdins at the upper limit 85 to 90 %
-sand, and the percentage of silt plus 1,5 times the percentage of clay
iﬁanot less than 15 ; at the lower limit it contains not less than 70
to 85 % sand, and the percentage of 'silt plus twice the percentage of
clay does not exceed 30.

1oamy coarse sand - 25 % or more very coarse and coarse sand, and
<50 % any other one grade of sand.

loamy sand - 25 % or more very coarse, coarse, and medium sand, and
<50 % fine or very fine sand.

Toamy fine sand - 50 % or more fine sand (or) <25 % very coarse, coarse
and medium sand and <50 % very fine sand.

loamy very fine sand - 50 % or more very fine sand.

Sandy loam - Soil material that contains either 20 % clay or less,
and the percentage of silt plus twice the percentage of clay exceeds
30, and 52 % or more sand ; or <7 % clay, <50 % silt, and between
43 % and 52 % sand.

coarse sandy loam - 25 % or more very coarse and coarse sand and
<50 % any other one grade of sand. |

sandy Toam - 30 % or more very coarse, coarse, and medium sand, but
< 25 % very coarse sand, and <30 % very fine or fine sand.

fine sandy Toam - 30 % or more fine sand and <30 % very fine sand
" (or) between 15 and 30 % very coarse, coarse, and medium sand.

very fine sandy loam - 30 % or more very fine (or) >40 % fine and
very fine sand, at Teast half of which is very fine sand and <:i5 %
very coarse, coarse, and medium sand.

Loam - Soil material that contains 7 to 27 ¢
o clay, 28 to 50 % si
= B y 0% silt,



Silt Toam - Soil material that contains 50 % or more silt and 12 to
*27 % clay (or) 50 to 80 % silt and <12 ¢ clay.

- $ilt - Soil material that contains 80 % or more silt and <12 % clay.

Sandy clay loam - Soil material that econtains 20 to 35 % clay,
< 28 % silt, and 45 % or more sand.

Clay loam - Soil material that contains 27 to 40 % clay and
20 to 45 % land.

Silty clay loam - Soil material that contains 27 to 40 % clay
and < 20 % sand.

Sandy clay - Soil material that contains 35 % or more clay

and 45 % or more sand.

Silty clay - Soil material that contains 40 % or more clay and

40 % or more silt.

Clay - Soil material that contains 40 % or more clay, <45 %
sand, and <40 % silt.

For the description of texture as a general soil property the following
simpler classification was used (FAO-Unesco, 1974)

1. Coarse textured : sands, loamy sands and sandy loams with less than
18 percent clay, and more than 65 percent sand.

2. Medium textured : sandy loams, loams, sandy clay loams, silt loams,
silt, silty clay loams and clay Toams with less than 35 percent clay
and 1e§s than 65 percent sand ; the sand fraction may be as high as

.82 percent if a minimum of 18 percent clay is present,

- 3. Fine textured : clays, silty clays, sandy clays, clay loams and
silty clay loams with more than 35 percent clay



ANNEX 2 FIELD METHODS

'Infiitration tests

.infi1tration +a6sts were run at 32 sites in the Project area during the dry
“season 1978/79. The lamd classification map (map 4-3 a,b and c) shows the

locations of the test sites.

- The double cylinder infiltrometer method was used. Two steel cylinders of

different diameters were concentrically driven into the ground surface
(generally 10 cm deep) in an area cleared of vegetation. For surface infil-
tration tests the soil was first tilled with handtools to about 15 cm

before placing the cylinders. Both cylinders were carefully filled with water
and readings taken by means of a float fixed in the inner cylinder. The

reading interval was 15 minutes. Water of the outer cylinder was maintained

at nearly the same level as the water inside the other cylinder. When the water

‘surface in the cylinders neared the ground surface, the cylinders were again

filled. Readings were continued until the rate of infiltration became constant

which in practice involved a test of around four hours.
Infiltration rates thus determined only approximate the values that would
obtain under project conditions. Most tests had to be run on uncultivated

ground where root channels and termite passages could influence the results.

The effect of continued cultural operations also tends to reduce infiltration

rates.

To reduce the influence of some of these factors infiltration tests were also
performed using infiltration basins. The soil was wetted, tilled with hand

tools and pudd]ed prior to the start of the test. The basins were 5 X 5 or
10 X 10 meters in size, enclosed by an earth dike. The results permitted a

check on test results obtained by the double infiltrometer method.

Following the infiltration test the site was covered to preyent evaporation.
Samples were taken 24 hours later for field capacity determination.

Hydraulic conductivity tests

In-situ hydraulic conductivities were determined at 38 sites using either the



inversed auger hole method (Porchet mefﬁod) or the double cylinder infilt

meter.methodvat successive depths. Methods for measurements below th or
table (e.q. the auger hole method or the piezometer method) could noti)water
as the water table was too deep to be reached by augering. © used

Results of the first method used are representative for the horizontal movem t
, en

of the water, whereas the second method is representative for the vertical
movement. Some sites were choosen to determine hydraulic conductivity with both
methods. The results obtained suggests that the soils of the project area hay

a horizontal conductivity which is.twice the vertical conductivity. )

The inversed auger hole méthod measures the volume of water flowing horizon

tally from an auger hole. The tests were run in a hand augered hole with a
diameter of 8 cm. A well screen was placed in the hole where collapse of the
walls could occur. Measurements were read from a tape connected to a float. The
hole was filled two or three times prior to the start of measurements and each

. test repeated. At each site two or three tests were run in each of the soil
layers to be studied and the test zone was confined wherever possible to a

single ‘textured stratum.

The horizontal hydraulic conductivity determined by this method is a composite
rate for that depth of the hole which is full of water following successive
measurements over a short time interval. The method is simple and requires
1ittle equipment and water . The reliability of the method was tested by the
comparison of results obtained by a modified USBR well permeameter method which
showed that results of both methods were in the same order of magnitude.




ANNEX 3

METHODS OF SOIL ANALYSIS

' Sample preparation

The soil samples from the field were air dried for two to three days. In the
case of clayey soils the lumps were first broken up by hand to aid subsequent
grinding. After air drying the soils were ground and the material passing a

2 mm sieve was collected (the fine earth fraction). For the determination of
organic’ carbon, subsamples of fine earth were powdered.

Determination of dry matter

;'Soil analysis results are normally expressed on the basis of the oven-dry
(105°C) weight of the fine earth fraction (<2 mm). The analyses themselves

*_however are normally made on air-dry soil as oven-drying induces various
" changes in composition and properties. Thus a correction factor for the mois-

ture lost on oven-drying the air-dry soil is required and this was determined
by drying subsamples (10 g) at 105°-110°C for fcur hours..

Particle size analysis

particle size analysis was made by the standard pipette method for silt and
clay fractions and by dry sieving for the sand fractions. The dispersion
procedures used follow those developed by the ORSTOM soils laboratory in

Dakar for West African soils. The samples (100 g) were dispersed by shaking
for 0,5 hours and then standing overnight with a solution of sodium

pyrophosphate.

Mean particle density

The mean particle density is expressed as the ratio of the tota] mass of solid
particles to their total volume, excluding pore spaces (g.cm'3). The volime of
particles was calculated by measurement of the mass and density of water

displaced by the sample using the pycnometer method (Black, 1965). Air was

removed from the soil-water suspension in the Pycnometer by yac
constant temperature maintained at 30°C by water-bath Y uum pump and



Atterbegg»limits

The 1iquid 1imit was determined by heans of standard Casagrande apparatus. Th
plastic 1im§t was determined as the water content of soil which just begiAs te
_crumb}g when rolled into threads of 3 mm diameter. The detailed procedures fo:
both tests followed the Association Suisse de Normalisation (SNV 670 345), Gyt

" Measurement of pH

Fine earth” (20 g) was shaken with distilled water (50 m1) and the pH of the
suspension Measured by pH-meter calibrated by standard buffer solutions of
pH 4,0 , 7,0-and 9,2. The pH in a suspension of 1 N potassium chloride was

similarly measured.

Electrical conductivity (1:5 extract)

Fine earth (10 g) was shaken with distilled water (50 m1) for 0-5 hours. The
suspension was centrifuged and the conductivity of the supernatant solution
measured by conductivity meter calibrated by standard solutions of potassium
chloride (Hesse, 1971 ; Loveday, 1974). A standard temperature correction
factor was applied. The results are expressed in uS/cm at 25°C.

Exchangeable cations

Exchangeable basic cations were extracted from fine earth (4 g) by shaking

for 30 minutes and standing overnight with 1 N ammonium acetate solution at

pH 7,0 (100 m]). After cent¥ifuging the principal basic cations were determined
in the clear extract. Calcium and magneésium were determined by EDTA complexo-
metric titrations using HHSNN and eriochrome black-T indicators. Sodium and
potassium were getermined by flame emission photometer with standards made up
in ammonium aceﬁate. Each series of analyses was accompanied by an ammonium

acetate blank.

[ ]

Cation excharge capacity (CEC) by ammonium acetate

The soil from the extraction of exchangeable cations was centrifuge washed wi
ethanol (95 % v/v) three times. Ammonium jons on the exchange sit T
placed by sodium ions by shaking with sodium chloride solution (1
Ammonium ions jn the centrifuged sodium chloride solutio
the indophenole blue colorimetric method.

€S were dig-
0 % w/v),
N were determined by




Moisture retention

-

Moisture retention by fine earth samples was measured using standard poroys
plate apparatus at Tow tensions and pressure membrane apparatus at high
tensions, at the soils ]abOratory of ORSTOM, Dakar-Hann. The tests wWere run
in duplicate.

Hydraulic conductivity of fragmented samples

The hydraulic conductivity of fragment samples (<2 mm) was measured by the

permeameter method of ORSTOM and run at their soils laboratory at Dakar-Hann, with
readings taken 1, 6 and 24 hours after the water discharge first reached

a steady rate. The test was run in triplicate.

Neutral salt extractable acidity

Exchangeable hydrogen extracted by 1 N KC1 was determined by titration using
the method 517.8.13 of the USBR (1967). For soils with pH in water less than
5,5 exchangeable aluminium was determined by the aluminon colorimetric method,
with hot colour development, in the same extract.

Buffered salt exchange acidity

Buffered salt exchange acidity was determined by mixing a soil-water suspension
with a solution containing p-nitrophenol, boric acid, potassium chloride and
potassium hydroxide buffered at pH 8,0 and measuring the change in pH

(Adams and Evans, 1962).

Calcium carbonate

Calcium carbonate was measured by the Passon Calcimeter method for which the
results are given in percent (weight/weight). For some soils a semi-quantitative
test with hydrochloric acid was used, with results indicated by 0, + or ++ for
no, slight or vigorous reaction obtained.

Organic matter

The organic matter content of finely ground soilg was esti
mated by a modifi
1fied
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Walkley=Black method given by Hesse (1971). The calculation of the weight

percentage of organic matter assumed:that the reaction was 77 percent complete

and=§hat organic matter is equivalent to 1,73 times total organic carbon

Available phosphate

fFor gqjé‘soj]s the "avdilable" phosphate extracted by the Bray (II) method was
determined (Bray and Kurtz, 1945) and for neutral and alkaline soils that

extracted" by the Olsen method (01sen, Cole et.al., 1954). The extracted
phosphate was determ1ned by a phosphomo]ybdate blue colorimeteric method.

Control of analytical results

~ of this samp1
anal

In order to assist the control of results a refe}ence sample was included in
cach series of analyses made.The reference sample was from a large well mixed
bulk sample from profile KN 100, prepared in the same way as the samples under

test. When the result of analysis of the reference sample included with a

" particular series differed from the mean value obtained from repeated analysis

e,by more than two times the estimated standard deviation, the

ysis of that series of samples was repeated.



ANNEX 4  VEGETATION SPECIES LISTS

Species Tists are givep in this annex for the following vegetation formations :

Formation Physiographic unit/soil unit Duraction the soils
are waterlogged in
a.average year

1 Herbaceous Central floodplain :
floodplain About 4 months
2 Wooded Savanna Lower terraces ; upper 1 LS
terraces - TSz :
3 Savanna forest Ypper terraces-TSy ; sandy Short )
slopes ; parts of the plateaux non; periods or
4 Residual forest Plateaux None or very
and secondary sho :
regrowth rt periods

Sgecies lists :

1 Species of the herbaceous floodplain

: Guiera sgnegalensis, Mytragina inermis,
Terminalia macroptera
: Hyptis spicigera

: Vetiveria nigritania, Panicum afzelii i
r " , maximum,

Borreria paludosa, Hydrophyla senegalensis

Echinocloa ssp. ’

Shrubs

Woody plants
Herbaceous plants

2 Species of the poorly drained wooded Savanna

- Terminalia macroptera, Combretum glutinosum

Trees

Small trees : Mytragina inermis -3 less frequents : Guiera

and shrubs . senegalensis, Ziziphus mauritiana, Piliogstigma
veticulatum

Grass and : Andropogon gayanus var. genuinus,

ﬁngropogon gayanus var. bisquamulatus,
ndropogon pseudapricus ; or in lower lyin :
Borreria paludosa, Panicum afzelii ying areas :

herbaceous plants
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3 Species of the savanna forest

Trees

“Small trees
and shrubs

Woody plants
Grasses '

: Acacia sieberiana, Acacia macrostachia, Bombax

costatum ; Khaya senegalensis, Ostryoderis
stulhmannii, Cordyla pinnata, Sterculia setigera
Pterocarpus erinaceus, Pichrostachys glomerata
Terminalia macroptera, Combretum glutinosum ’

: Gardenia triacantha, Mytragina inermis, Pilio-

gstigma reticulatum, Holarena floribunda,
Ziziphys mauritiana.

: Hibiscus asper, Urena lobata, Cassia occidentalis
: Pennisetum subangustum, Andropogon pseudapricus

species of the residual forest and regrowth on the plateaux

" Trees

Small trees
and shrubs

Woody plants
Grasses

: Terminalia macroptera, Parkia biglobosca,

Adansonia digitata, cordyla pinnata

: Calotropis procera ; recolonisation by Terminalia

macroptera and Combretum glutinosum

: Hibiscus asper, Urena lobata, Cassia occidentalis
: Pennisetum subangustum, Andropogon pseudapricus,

Eragrostis tremula
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“ANNEX 5 LAND DEVELOPMENT COST STUDIES

1.  Land clearance

A survey of vegetation density has been made using air photo inferpretation
and field correlation surveys, including tree counts for three sample strips
]ead1ng from Koulinto, Saré Quinor and Sare Bouti to the central floodplain.
This survey provided the data for estimation of land clearance costs. Expe-
rience ga1ned during the clearance of land for the Pilot Farm was also used
in preparation of cost estimates. The end product of the survey was a map of

vegetation density classes at 1:25 000.

vegetation density classes

Tree diameter class (cm)
and populations

5-15 15-30 30-60 > 60
=
++ Savanna forest, high 70 62 48 5
vegetation density
+ Savanna forest, moderate 58 48 26 2
getat1on density _
+- Light savanna forest or 42 32 20 1
wooded savanna
-x Open wooded savanna 34 24 10 0
_  wooded savannd. scattered trees .16 8 1
__  Herbaceous floodplain 0 0 0
——

Relative costs of tree removal as a function of tree diameter are as follows

Diameter (cm) ' Relative cost
5 - 30 0,1
30 - 60 0,5

A certain number of trees above 60 cm diameter would be left standing:

The costs of land clearance are estimated as follows :
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Clearance costs

Symbo¥ | Relative cost Clearance costs (FCFA/ha)
++ o 100 320 000

i 63,4 : 200 000

+- 46,8 150 000

ik 29,0 - 92 000

@ 7,8 - 25 000

-~ 0 0
2. Microrelief

Microtopography was surveyed at three representative sites on 20 m X 10 m
using a one metre grid. The volume of earthmoving required for land
areas

levelling was determined as follows :

Sample strip Chainage Soils unit Volume of earth moving
3
(m) (m”)
Sare Ouinor 2 400 Tla 100
Sare Ouinor 3 350 Tla 200
Koulinto % 750 Vg 400

The sites selected represented varying severity of microrelief associated with

gilgai or potholes.

Land levelling costs vary from 350 CFA/m3 for the less broken terrain to
500 CFA/m3 for the more broken terrain. This results in levelling costs of
55 000 CFA/ha for 100 m>/ha and 200 000 CFA/ha for 400 m3/ha.

Termite mounds are a second important form of microrelief. A survey of their
size and frequency of occurence was carried out over the Koulinto sample. strip.
The two major forms and their typical dimensions and volumes, as determined
from direct measurement of a number of samples, are as follows :
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Pinnacle type Mound type

Average diameter (m) ' 2,20 4,25
fﬁverage height (m) 2,50 1,70
Average volume (m 9,5 12,1

Using thgse values, 1t is estimated that the cost of levelling per termite
mound 1searouﬂe CFA ® 000. '
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ANNEX 6  DESCRIPTIONS AND DATA SHEETS FOR THE MASTER SITES

This.annex contains the descriptions of the site and soil profile characte-
ristics for each of the 46 master sites, together with the data sheets giving
the results of field and laboratory tests. The following table Tists the
master sites in the order of presentation, together with the symbol for the
 soil mapping unit, the name of the soil in the FAO Tegend and the land
classification for each master site. Where the land classification for an
area, as shown on map 4-3 A, B and C, differs from that of the individual site

the symbol which appears on the map is given in brackets.

Master Soil mapping Soil taxonomy Land
site unit (FAO) classification
KN 100 TSz Dystric Gleysol 2 Rstd
KS O TSz Ferric Luvisol 2 Rstd
KS 340 TSz Orthic Luvisol 2 Rst (2 Rstd)
KS 650 TSy Ferric Acrisol 2 st
| KS 1125 TSy Ferric Acrisol 2 Rst (2 Rstd)
KS 1750 TSz Gleyic Luvisol 2 Rtd ( 2 Rstd)
KS 2450 TSz Gleyic Luvisol IR (2 Rstd)
KS 2850 TSy Ferric Acrisol 2 Rstd
KS 3300 Tla . Gleyic Luvisol 2 Rtd
KS 4610 TIa Dystric Gleysol 2 Rdf (6 stdf)
KS 4750-200 N Vg Chromic Vertisol 6 stdf
NP1 TSz Ferric Acrisol 2 Rtd
NP 2 Pp Ferric Luvisol 2s
NP 3. TSz Dystric Gleysol 2 Rstd
NP 4 TIa Dystric Gleysol 2 Rtd
NP 5 TSy Orthic Ferralsol 2 st
NP 6 TSz Gleyic Luvisol 2 Rt
NP 7 TSy Gleyic Acrisol 2 Rs (IR)
NP 9 Tla Eutric Gleysol 2 Rd (2 Rstd)
NP 10 Tla Orthic Luvisol 2 Rstd (2-Rtd)
NP 11 Q Albic Arenosol 6 s
NP 13 TIs Dystric Gleysol 2 Rsd
NP 15 TIs Gleyic Luvisol 2 Rsd




Annex 6

(suite)

Master site Soil mapping Soil taxonomy Land
unit (FAQ) classification
SBN 950 Vg Chromic Vertisol 6 stdf
SBS 60 Tla Gleyic Acrisol 2 Rdf (6 stdf)
so 1 Q | Ferralic Arenosol 2's (2 st)
SO 2 152 Albic Luvisol 2 Rs
X0 3 TIa Gleyic Acrisol I R (2 Rt)
€ g0 ‘4 TIa Dystric.G]eysol 6 stdf
s 5 TIa Dystric Gleysol 6 stdf
SO 6 V... Chromic Vertisol 6 stdf
VK 1 Dc Albic Arenosol 6 st
VK 2 Pp Rhodic Ferralsol Z 8
VK 4 Q Albic Arenosol 6 s (6 st)
VK 7 TSz Eutric Gleysol 2 Rsd
VK 8 TSz Eutric Gleysol 2 Rsd
VK 9 TSy Gleyic Acrisol 2 Rs
:VK 11 TSy Gleyic Acrisol 2 Rstd (2 Rs)
VK 13 TSy Ferric Acrisol 2 Rst
VK 20 TSy Ferralic Arenosol 2 st
% .VK 29 Df Eutric Gleysol 2 Rd (2 Rst)
CVTK 4 Pp Orthic Ferralsol 6 s
VTK 8 Df Gleysic Luvisol 2 Rsd
VTK 9 Pm Orthic Acrisol 2 Rs (2 s)
VTK 18 Pp Ferric Acrisol 6s (25)
VTK 19 ° Pp Ferric Acrisol 2's
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PROFIL DE REFERENCE : KN 100

Unité supérieure de classification (FAQ): Gleysol dystrique

Ssymbole d'unité pedologique : TSz

Localisation : zone-témoin de KOULINTO Photo : 122

position physjographique de la station : terrasse supérieure

pente :< 0,5 % Altitude : 26 m

végetation ou utilisation du sol : forét de savane (-*)

hie : faibles ondulations; tranchée d'observation dans une dépression de 20 m de diamétre

Microtopograp

ainage : classe 2 - drainage imparfait; inondations saisonnigres; nappe phréatique le 2/12/1978 & 105
= en dessous de la surface du sol em

1a couche superficielle du sol d texture moyennement grossiére, & réaction modérément acide au

sumé  :
Resd dessus d'un sous-sol & gley

pescription du profil:

Gris trés foncé (10 YR 3/1) & 1'état frais, limon sableux; massif; ferme; légérement

- 10 cm ron oy
9 compact; limite distincte, ondulée .
10 - 20 cm Brun grisatre foncé (10 YR 4/2) & 1'état frais; limon sableux; massif; ferme; limite
distincte, réguliére
Gris brundtre clair (10 YR 6/2) & 1'état frais; ;
- 80 cm S ais; taches assez nombreuses, de taille moyenne,
20 vagues ou distinctes, de couleur brun intense; limite graduelle ondulée

Gris clair (10 YR 7/1) & 1'etat frais; taches assez nombreuses, fines, fortes, de couleur

‘80 - 200 cmt :
rouge ou nombreuses, de taille moyenne, distinctes, de couleur rouge jaundtre, pisolites

peu nombreux, irréguliers

propriétés physiques et chimiques : = 1'eau utilisable : 43 mm (0- 30 cm)
136 cm (0-100 cm)
- faible CEC dans la couche superficielle

Limitations.: sol (CEC) et drainage
-—'—.“_‘_'_'_-—

" pptitude culturale : riz irrigué,2Rstd
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PROFIL DE REFERENCE KN 100
ANALYSES DE SOL
T e ::‘ .
- DETERMINATION UNITE T praene o jews
0-10cm 10 - 20 cm l 20 - U an
Granulométrie CaEE—— ;
S 2.0-0.2mn 5 32 3
7 27
0.2 - 0.05 mm 9 23 ~274 .
0.05 - 0.02 mm % 16 PO
.02 < 0.002 mm 8
0.02 % 16 " i
<°.002 mm % 11 .--‘1.1 32
lab.
Texture (1ab.) st s oL
Densité apparente g.cm-3 1.6
Densité réelle g.cm-3 2.62 ;.58 1,67
porosité totale % - 37 ,64 2,63
~ s a0
Capacité au champ % - 15,9 17.1‘
Teneur €n €au, ;.) . ) % . 5.7
Capacité pour 1'eau disponible % o 10,2 ‘;.g
Juctivité hydraulique (lab.) N |7 -
Condu I hr cm/hr 0,52 , 2.59
6 hr cm/hr ] 0,34 1':9“
Limite de liquidité ' % | 21
Limite de plasticité * e 1?7,
—;:::ca:s::taua:asn:ans:u::n-.-: ===ﬂ=ﬂ===33==;=====:=====;:'=:::'.','*_: 5 4 .
pH Hy0 1 ;2.5 . 5.6 6.4 .
pH K%] ) 2-5 . : . ;‘\ ..,:z,. 4’4 n"a.’ ‘ ‘.;:‘l'
S e A Tt -
Conductivité 1 5 cpSee@ |23 1 2
.4 . ,‘ ‘Ls_‘ »:
Actdlké’*(l N KL1) _ meg/100 g 0,05 0,04 1 0.03
Al 3¢ Je 0,10 0.31 0,53
“eigite totale (pH 8.0) 2,32 2.42 4,00
Cations échang(Nig - acétate) “ '
* Ca2+ . - 2,35 1,81 3,03
Mg2+ u 1,35 1,25 1.23
N + " 0,03 0,02 0.06
K + 0,14 0,06 0.09
’ o T
.E.C. 7.0 (KHy - acétate) 6,44 6,24 8,92
gaiuration en catiogs basiques [E; 3 50 = 50 a8
aturation en cations basiques 3 96 90 b _s8__ .
c.c.C. effective (kC1) m eq /100g 4,04 3,50 4.8
Cac03 b 0,02 0,02 0,02
e - , ..
matigre organique B 2,03 0,73 (48
-'.ﬂ.;z—oje assimilable :
pnosoo.s M Na HCO3, pH 8.5 ppm P - . i .
0.1 N HCY - 0.03N HHg F ppm P 38,1 28,3 W
. - P DR T p—— PRI -
LES TESTS SUR LE TERRAIN UNITE PROFONDEGR  (vwr)
>1-n4f_i- ltration . cu/hr 0,8(0)
perméabilité : Porchet, K co/hr
e e

o= 100 om

l) J’

16

17,7

2.9
8.8

-

8,44

0,07

[T [B N
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. PROFIL DE REFERENCE : KS 0

-';:Unité supérieure de classification (FA0): Luvisol ferrique

Symbole d'unité pédologique: TSz

Localisation : zone-témoin de KOULINTO. - Photo : 120

Position physiographique de la station : terrasse .supérieure

Pente : < 0,5 % Altitude : 27 m

Végétation ou utilisation du sol : forét de savane (+-)

Microtopographie : faibles ondulations

Drainage : classe 2 - drainage_hnpqduit

Résumé : l1a couchehsuQerfici?gle du sol & texture moyennement grossidre, & réaction modérément acide
avec des horizons albique et argilique; le sous-sol en dessous de 110 cm est gleyifi .
peu perméable ' : gleyifié et tras

Description du profil:

0- 15 cm Brun grisdtre foncé (10 YR 4/2) & 1'état sec; limon sableux; massif; peu dur & 1'dtat sec;
racines peu nombreuses; limite distincte, réguliére ' ’

15 - 30 cm Brun pale (10 YR 5/?} a 1'état sec; limon sableux; massif; peu dur & 1'état sec; racines
assez nombreuses; limite graduelle, réguliére '

Brun jaundtre clair (10 YR 6/4) & 1'état sec; limon sablo-argileux; massif; peu dur; limite

couleur brun intense; limon argileux; massif; quelques pisolites

30 - 70~ cm ;
' graduelle, réguliére
70 - 110 cm Brun paTe (10 YR 6/3) & 1'état sec; taches assez nombreuses, de grandes dimensions de couleu
brun intense} limon; massif; peu dur; assez nombreux pisolites
110 -.200 cm+  Gris clair (10 YR 7/2) & 1'Btat sec; taches assez nombreuses, de grandes dimensions, de

la CEC et le taux de calcium &changeable de la couche superficielle du
sol sont trés faibles
‘eau utilisable 53mm (0-30cm) : 159 mm (0 -100cm)

propriétés physigues et chimiques :

Limitatioﬂs . fertilité du sol; drainage ; ondulations .
c—-—_’_-_._‘ L2

AEtitude culturale : riz irrigué , 2Rstd
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DETERMIBATION

&

UNITE

= LI Mt 4
3-15 - [15-30
(ranulométrie = = SR i -

>0 - 0.2 o 5 . . 1
gl _...;?i:_o.as fmn 4 | 31 i
i _ :"ﬁ.,OE - 0.02 mm w ?'3" _— ‘"}‘g*““
£ P, ‘.Q_.IJZ -0.002 ual o 15 14
© 7 =<<0.002 mm g; T "0
.;iituru (1ab.) sL L
pBnsite apparente g.cm-3 1,59
pensité réelle g.on-3 2,73
Borosite totale ¢ ar
Canacite au champ ¢ 1457 -
. Teneur en cau, pF 4.2 % N
Copacité pour 1'edu disponible . 12,3
Conductivite hydraulique (lab.) .
1 hr cu/hr 7452
G hr cm/hr 1,28
24 hr cm/hr 0,62
L'i.‘:-l'i‘:l:.‘.-i:l.' liquidile : H e 1t !-4 .
Limte de plasticiteé % 11 0
_._.‘_:::;-_r.-.—.:;:a—':'.':'—l:z::;;::-.:::é-_-a‘:..-:v_.-'_:;'..\.::.'.‘.‘.z zmrozzan mpzam
ni Hz0 ¥ I 2% F.ﬂ i,
o K1 ¥ & 28 5,8 2,6
] .- Py us ol | a0 i
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PROFIL DE REFERENCE : (S 340

Unité supérieyre de classification (FAD!: Luvisol orthique

Symbole d'unité pédologique: TSz

Localisation: Zone-témoin de KOULLNTO Photo: 122

Position physiographique de la station: terrasse supérieure

Pente: < 1% _ Altitude: 27 m

Végétation ou utilisation du sol: fordt de savane (+ -)

Microtocpographie: termitiéres (4/ha) et assez nombreuses petites termitiéres

Drainage: classe 2 - drainage imparfait

Résumé: couche superficielle a.texture moyennement grossiare, a réaction faiblement acide sur upe
- (20-85 cm) & texture fine, & réaction faiblement acide; Je Sous-sol & texture fine, conten:g:cgs

calcaire, imperméable.

Description du profil:

Brun (10 YR 5/3) 3 1'état frais; limon sableux; massif; peu friable

0 - 10 cm

10 - 20 cm  Brun pdle (10 YR 6/3) 3 1'6tat sec; 1imon sableux; massif; dur

20 - 70 cm Brun trés pale (10 YR 7/4) & 1'stat sec; Timon argileux; massif; dur

70 - 85 cm Brun trés pile (10 YR 7/4) a 1'état Sec; argile; massif; dur

g5 - 200 cm Brun jaunét?e clair (19 YR 6/4)_3 T'état_hec; taches peu nombreuses, de dimensions moyennes ;
de couleur jaune rougedtre; argile; massif; dur; assez nombreuses pierres calcaires de ’

petites et moyennes dimensions

Propriétés physiques et chimiques: - 1'eau utilisable estimée 3 © 38 mm (0~ 30 cm)
117 mm (0 - 100 cm)

- faible CEC de la couche 0 - 20 cm
- le sous-s01 tras peu perméable

Limitations: la fertilité du sol (la CEC de la couche superficielle)

Aptitude culturale: riz irrigué, 2Rst { 2Rstd)
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B e PROFIL DE REFERENCE : KS 650

-

Unité supérieure de classificaton (FAO}: Acrisol ferrique

J " te Symbole d'unité pédologigue : 7Sy

L Localisation : zone-témoin de KOULINTO Photo : 122

. . ; -
n : talus d'importance secondaire , terrasse superieure

Position physidgraphique de 1a statio

pente : 1,4 % én moyenneé, sur un Altitude : 27,7 m

flanc convexo-concave

' = Végétation ou utilisation du sol : forét mixte (+)

aphie : pas de microrelief

Microtopograp

classe 4 - drainage normal

Drainage :

F

che supérieure (0-12 cm) & texture moyennement grossiére d grossiére, & réaction faiblement

‘Résumé : la cou
—_— te (12-115 cm) & texture fine, & réaction fortement acide

acide; la couche sous-jacen

Description du Erofi1:

- 12 cm Brun jaunatre foncé (10 YR 3/4 ' is: 14 e : :
0 B ises ( J4) & 1'stat frais; limon sableux fin; massif; friable; racin

12 - 115 cm Brun foncé (7,5 YR 4/4) & 1'état frais; limon argileux; massif; ferme

115 - 200 cm+ Brun frés pale (10 YR 8/4) & 1'état frais; taches nombreuses, de grandes dimensi
Tl ' ) : . ensions,
de couleur rouge; 1imon; massif; ferme; concrétions peu nombreuseg de fer et de :aagazg:z

proprigtés hysiques-et chimiques @ CEC faible ; l'aluminium exc' ingeable >1 meq (12 -15¢m)
. _ l'equ utilisable 27 mm (0-30cm) : 90mm (0-100cm )

sol (la CEC faible; le sous-sol fortement acide j,ondulations

Limitations :

AEtﬁtude culturale : polyculture, 2 st
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PROFIL DE REFERENCE KS 650
ANALYSES DE SOL
DETERMINATION UNITE PROFONDEUR (cm) . =
0-12cm 12 - 115 cm 115 - 200 cm
Granulométrie - R
2.0 - 0.2 mm % 23 14 14
0.2 - 0.05 mn % 39 24 57
0.05 - 0.02 mm | % 18 = =
0.02 - 0.002 om % 10 10 33
<:0.002 mm % 7 38 i
Texture (lab.) ' FSL cL L
Densité apparente g.cam-3 1,51 1,24
Densité réelle g.an-3 2,55 2,70 2,64
porosité totale % 41 54
C-apacit.é au champ (lab pF 2.5) % 9.4 T
Teneur en eau, pF 4.2 % 3.4 P14 .05
Capacité pour 1'eau disponible ﬁ,_ b1 7.y
C-o-rw_ﬁuctivité hydraulique {lari.)- -
1 hr . cm/hr [ L
& hr cm/hr 1,44 1.4
24 nr cm/hr - 0,99 Lo
Limite de liquidite : 15 : o
Limite de plasticité a 12 i
pH Ho0 1 2.5 ?.;() :
pr KC1 1 2.5 i l 3
= I ___-__.,-.1__ | ! |
Conductivité 1 : 05 Jpos @ 29 i :
ST e o I "
“'Cidi:{e*(l 5 Ke1) meq/100 g 002 ~ i :
Al 3 % i 1.4 i
S S f 7R i i
Acidite totale (pH 8.0) 1,62 4,15 byl
Cations &chang{NHg = acetate) : " 2,02 259 o
CazZ+ . 1,13 1,15 .90
:92: " 0,03 0,02 0
Ka i 0,19 0,07 ,u/
- acétate) ! 7,01 9,15 9.
C.E.C. pH 7.0 (N = 20 les (N s 48" 4" 1
Saturation en cations bas jques (E} 1 99 79 it
T 3.4 LT
c.g.c. effective (KC1) m eq /100g 4 4,07 3
e i
% 0,n2 0,07 i
caC03 i .
i b .
i i 104‘1 e v [N
Matiere urgamque
e ssint lable _ l
.no,v;‘}t.);i-n 5 He03, pH 8.5 ppin P : ‘
0.1 N HCT - 0.03N NHg T g P ) l
e R 4 g i
LES TESTS SUR LE TERRAIN UiTE IR
Lfitration ) e ,
pepmeabilite ! purchet, i\_ L e !l
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PROFIL DE REFERENCE : KS 1125

Unité supérieure de classification (FAO): Acrisol ferrigue

Symbole d'unité pédologique : TSy

Localisation : zonesfémoin de KOULINTO Photo : 122

Position physiographique de la station : terrasse superieure

Pente

: <0,5 %

Altitude : 25 m

yegétation ou utilisation du sol : forét de savane (%=)

Microtopographie : faibles ondulations

Drainage :

classe 3 - drainage modéré

Résumé : sol & texture moyennement grossiére, & réaction modérément acide avec horizons albique et

argilique; sous-sol & gley

Description du profil:

Brun grisdtre foncé (10 YR 4/2) & 1'état frais; limon sableux fin; massif; trés friable

0- 7cm
3 friable; 1imite distincte, ondulée
7 - 45 ¢cm Brun pdle (10 YR 6/3) & 1'état frais: limon: if: : ;
neu mombréusess Mnite diffuse on; massif; ferme; taches peu nombreuses; racines
45 - 75 cm Brun pdle (10 YR 6/3) & 1'état frais; limon sablo-argi : if; .
T ekinues Tiiite drteuse o-argileux; massif; peu collant; peu
75 - 125 cm Jayne brunatre.{jo YR 6/6) & 1'état frais; limon sablo-argil : i
nombreuses; limite graduegie - SHIgURsIcoNCrELTons de Fer el
125 - 180 cm+  Gris clair (10 YR 7/2) & 1'état sec avec de nombreuses taches, de dimension
couleur rouge; limon ;rgileux; polyédrique subangulaire avec des cutanes d‘irg?{zn:Ei' e
quelques surfaces pédiques, trés collant et plastique & 1'état humide
' Propriété§ physiques et chimiques : - la CEC et le taux de bases échangeables trés faibles

AEtitude culturale

- forte acidité échangeable dans le sous-so)

fertilité du sol, ondulations

:riz irrigué, 2Rst [2Rstd )
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PROFIL DE REFERENCE : “S 1125

ANALYSES DE SOL

R T T e e T AU AR

DETERMINATION UNITE PROFONDEUR  {cm)
0-7 7-45 45-75 75-125 125-180
Granulométrie
2.0 - 0.2 mm . 16 16
21 23 18
0.2 - 0.05 mm b 36 34 34 21 2?2
0.05 - 0.02 nm % 25 21
: 8 12 11
0.02 - 0.002 ™ 1 14 13 12 12 10
<< 0.002 o b 8 11 25 30 37
Texture (1ab.) FSL-L L SCL SCL cL
Densité apparente g ] q.cm=3 1.63 1.49 ' 3n
Densité réelle 9.on3 2.74 2.70 2.7% T Vs
Porosité totale % -~ 41 | a5 . :.I.nr:
_Capacité au champ ; 12.9 1.3_3 - -
Tencur en eau, pF 4.2 & 4.1 . HLG
Capacité pour 1'eau disponible % 8.8 b6 i
e ] | . A o | om -
1 hr cm/hr 1.41 1.66 N
6 hr on/hr 1.23 1.47 g
24 hr cm/hr 0.34 0.42 ! 1y
. . i oL
Limite de liquidité % i —l
Limite de plasticité. : |
‘=‘======:=:=‘=,==u.,?;-=,=;=;=====1a::::::::::::r~=z—--:==:: = = :
pH H20 1 : 2.5 6.5 .4 3 :
oH KE1 1 2.5 5.5 .7 9
|
i - SEp G i o : |
Conductivité 1 5 HS.cm 32 13 10 14 i
i N KC1) ¢ l
Aciatte (11 y* meq/100 g | 0,02 0,01 0,03 <00 0
N e - 0,35 1,73 2 b 2 46
S p ] [ T .
ncidité totale (pH 8.0) 0.97 1.61 2.04 5.37 6.41
I . e W
s
schang(NHy - acetate) : i
Cat1°2§2+ HNHs e : 3.09 1.13 1.31 0.74 P14
g2+ . 1.47 0.78 0.65 0.37 fi 44
Na + . 0.03 0.03 0.04 .03 0.
faos 0.08 0.06 0.05 0.0% 0.0
- acetate) " 4.23 3.66 I ;_#”h“ TRt '
C.E.C. pH 7.0 (KHg = 2C8 " . 5,71 6.11 0.45
d ues (N) % 100 55 ; .
Satyration ef cations basigue EE} 2 ‘ lf?(} a2 7 2, 3
cp.c. effective (K1) meq /1003 | 4 69 2.3 3,85 (it -
e (PR T (S i
CaC03 * 0.02 - .
_..———'-'.-'___-'_-——-—__-_.-‘__ > -
watiere drganique ’ - 0. 1 - i
5 (‘.s-—n‘OP;'B assimilanle
P po_S 4 Na HCO3; pH 8.5 P P . ! A
0.1 N icl - 0.03N Nig F pan P | 1 8, ! !
S S——— R i ;
LES TFSTS SUR LE TERRAIN UNTTE Pref Gt
e e e e
infiltration R /e AICTLT
Pcrmédbilité . Porchet, K en/he Attt s 1)



PROFIL DE REFERENCE : KS 1750

Unité supérieure de classification (FAD): Luvisdl gleyique

Symbole d'unité pédologiage : TSz

Localisation : zofe-témoin’de KOUL_fNTO Photo : 122

Position physiographique de Ta station : terrasse (L)

pente :< 0,5 % .+ Altitude : 25,2 m

yéostation ou utilisation du sol : forét de savane (+)

Mic'r'ot.t)po'graphie . faibles ondulations

Drainage : classe 1 - drainage pauvre

couche superficielle & texture moyennement grossiére, & réaction fortement acide sur un sous-sol

Résumé : | _
——  peu perméable, calcaire, coutement de 1'argile plastique

Description du profil:

Brun grisitre trés foncé (10 YR 3/2) & 1'état frais; limon; massif; nombreuses racines;

0- 8cm | :
limite diffuse
g - 30 cm Brun (10 YR 4/3) & 1'état frais; limon argileux; massif; limite diffuse
. 30 - 75 cm Brun jaunatre (19 YR 5/4) & 1'&tat frais; nombreuses taches; limon argileux; polyédrique
généralement subangulaire; trés collant, plastique & 1'état humide; limite abrupte
75 -.126 cm Brun (10 YR-5/8) & 1'état frais; argile; poly&drique subangulaire avec des pellicules

d'argilé sur les surfaces pédiques; plastique & 1'état humide; nombreuses concrétions a
base des S5&8squioxydes :

126 - 196 cm+ grun pale (10 YR 6;’3) a 1'état _frai.s-. argile; détails.cfr. 75 - 126 cm

chimiques : la teneur en a‘rgﬁe augmente avec la profondeur: de 40 % (0 - 8 cm)
jusqu'ad un maximum de 47 % (75 - 126 cm)
l‘'eau utilisable 38mm (0-30cm) : 112 mm (0-100cm)

propriétés physiques et

Limitations : - drainage
—_— - faible CEC de la couche superficielle
. ondulations

Aptitude culturale : riz irrigué , 2Rstd
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PROFIL DE REFERENCE

ANALYSES DE SOL

TERM !
RERREIEIESSS lE PROFONDEUR  (cm)
=8 . '8-30 30-75 76-126 B
Granulométrie 126 126-196
2.0 - 0.2 mm g " 20 13
2 12 10
0.2 - 0.05 m  ; %7 ] 2 12 10 E
0.05 - 0.02 mn s 16 10 ;
- 3 12 11
002 0.002 mm ¥ 19 16 18 . i
-CO.UOZ m 4 18 13 39 5 =
Texturée (lab.) L oL = : -
Densité apparente g,crn-3 1.50 TR 5 .
Densité réelle g.cm-3 2.70 2.71 2 75 - .
porosité totale ¢ 44 a5 . y
— : ' . —— e |
Capacité au champ < 16.5 R [
Teneur en eau, pF. 4.2 " x 5.9 1.7 | J
Capacité pour 1'eau disponible % 10.6 7.4 ! '
]
e L. |
— = |
Conductivite hydraulique (la'b.)' 3 ek
1hr ‘ cm/hr 0.54 Lo L
6 hr cn/hr 0,39 “a?.;: B
24 hr . _crnfhr 0.19 i . 5
e e T — ! e |
Limite de Hquidi;é % ; 1
Limite de plasticité b4 i :
=::::::::::‘:_?.::z::z_:-::;::::=:=:_:;_—.-_‘<::::_:::_-::_ - _:_ zy I ;
oH HZF]- 1 : 2.5 .5 by 0l | .
pH KC1 1 @ 2.5 4.2 3.9 Aol
M T o W A e 4 :
Conductivité 1 5 }Js' 0 __3_3_ ) in i Lo i i
pcidite {1 N KC1) J
H + rnecj/wo g 0,03 0,06 0.04 0.03 -
A1-3 + 0,08 0,22 < A o
:Ac‘idité totale (pH 8.0) g 3.54 4.23 4.19 ""2—.‘-?'4'*- - e
cations échang(NH4 = acétate) .
Ca2+ 4(KC1) z 3.16 4.82 8,59 21.4 it 13,000
Hg2+ : " 1.82 1.67 2 48 1.58 0 1‘...—"
Na + N 0.24 0.03 0.06 0ot 0o, .
L 0.21 0.08 0.07 .04 0.2l
7 = R " .57 1;"-3-4‘ ———i? 4‘4“ - --..l_l.._.. e
C.E.C. ph 7.0 (Mg acétate) Y i 12 2 2,04 1.4
turation en cations pasiques (N) % b6 40 0 ol
Sa u"T Lo u " (E) | . ______'g_ﬁ_______vgﬁ L 100 1l'!l“
c.e.C. effective (KC1) m eq /1009 5,62 7.18 11,23 1704 } T
;—"/—/——'—.*—‘m'f—"’——— e oz |
: i o o
caco3 . . .04 10 |
i _,_._-___...-——-__.,_—-—'—'—"—‘—‘_-_'—-—-'-‘-"‘_-—*‘- ———— — 1-
o ; L A D ] 0 1 oy |
uatiere organique - . 2.52 LI S !
= P o i - il ! |
pPhosphore sscimilable & o N !
0.5 M Na HCO3, pH 3.5 e . '|
0.1 M HCI - 0.03N bty F g 1 W |
J hath ! ‘
e e e AL i s 2 l ] l
LES TESTS gui LE TerRAIN INITE RGN
I-r-.t-;':‘t‘rat'i.on an/hr Ll W F
permeabilite o vorchet, K on/nr
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PROFIL DE REFERENCE : KS 2450

Unité supérieure de classification (FAD): Luvisol gleyique \

Symbole d'unité

pédologique : TSz

Localisation : zone-témoin de KOULINTO Photo : 120

Position physiographique de 12 sﬁéﬁion : terrasse supérieure

Pente : < 0,5 %

yégétation ou utilisation du sol

Altitude : 25 m

: forét de savane (+-)

Microtopographie : pas de microrelief

ﬂ}éinage_: classe 2 - drainage imparfait

R&mm:

sol & texture moyennement grossidre, & réaction faiblement acide, la teneur en argile
augmentant avec la profondeur

pescription du profil :

0 - 10 cm
10 - 27.cm
27 - 4B cm
48 - 90 cm
90 - 157 cm

157 - 200 cm+

Brun grisatre trés foncé (10 YR 3/2) a 1'état sec; limon; massif; nor ines:
limite distincte réguliére - i nombreuses. racines;

Brun jaunatre (10 YR 5/4) & 1'état seci limon argileux; massif; i .
1imite distincte, ondulée ¥ ? if; racines assez nombreuses;

Brun jaundtre (10 YR 5/4) & 1'etat frais; limon argileux; massif; racines peu nombreuses;
taches assez nombreuses, de dimensions moyennes, de couleur rouge; nombreux pisolites de.

dimensions moyennes

Gris clair (10 YR 7/2) & 1'état frais; limon argileux; massif; nombreuses taches, de grande
grandes dimensions, de couleur rouge; nombreux pisolites

Jaune brunitre (10 YR 6/6) & 1'état frais; argile; massif; taches peu nomb
rouge; peu nombreux pisolites P reuses de couleur

Brun jaunatre clair (10 YR 6/4) & 1'etat frais; argile; massif; -
de carbonate de calcium g 3 quelques grandes concrétion:

propriétés physiques et chimiques : Sous.sol peu permeéable gleyifie a 48_90 cm bonne f;?H'I.l"L‘ p |
) ' ite du sol,

capacité de réservation deau estimée ¢ 5
14mm (0-100cm) ® #mm L0-s06m) ot &

Limitations : aucune pour le riz irrigue’

Aptitude culturale : riz irrigue ,IR [ 2Rstd)
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PROF I

ANALYSES DE SOL

¥E REFERENCE

KS 2450

=

DETERMINATION UNITE PROFONGENR (1)
: 0-10 10-27 | 27-48  148-90  [90-15/ N 14700
1
Granulométrie | -——-L—-__ e
2.0 - 0.2 mm % 17 17 | 15 3 14 1
0.2 - 0.05 mm 1 28 23 | 15 | 15 16 16
0.05 - 0.02 mm % 24 14 | 11 --Ii—_ir;-._. i “1‘1_ 1 '“ i
o \ : .
0.02 - 0.002 mm % 20 14 |16 | 13 15 |14
T > ] B - |— -——
<< 0.002 mm % R 30 39 b al I 43
* o B e i
Texture (lab.) . L CL cL T CL C LG
Densité apparente g.cm-3" 1,37 1,5 L5 | (1.7) I T =
Densité réelle g.am-3 2,66 2489 2,90 2,45
porosité totale % - 48 32
TR ' 18,7 s .
Capacité au champ % : 1?,2 (10°0) 5.5
Teneur en eau, pF 4.2 . 5 3 8.7 0,7 12,6
Capacité pour 1'eau disponible b s 8,1 ’ 8.8
% y_,._.—-—"—'___ - .
jvité hydraulique (lab.) " st L
COnduci :r y ( ) L > S 2.6 i g .
6 hr cn/hr 2,27 1,06 034
24 hr cm/hr 1,03 0,55 ! 0,30
— T " i i S -
smite de liquidité = |
ti:ite de plasticiteé _ ® !
- ‘:’==,===="ﬂ=-=-.'==-all-n=ﬂ.==.=-= bzcE=s=3s==382 ::::::::::::'.::':___.:-_:-:__:—*- i
i ; . 6,3 6,4 bk I T
H H Q 1 . .2'5 ’ * ‘1)1 | e | L 0 |
o o SR B orE % (B W
"___________________._.-——'—-—-—"‘- e - - 4 | I
- -1 i ; -
Conductiwiteé 1 # 5 }JS. n 44 18 24 149 || 17 . 25
——— T - T ! %
idite (1 N KC1) '
Aci 1H +( L) meq/100 g 0.02 0.03 | e | o | e 1] b
A1 3+ . - sl - e
S " o] RN G e i Tl
acidite totale (pH 8.0) 3,22 .20 | 4,08 CE
PRI =" e eco e IREE ! !I - '.
Cations echang(NHg = acétate) “ 7,31 .48 | b U4 R
Ca2+ (KC” " 1,11 1,60 ! E:I..-" J 1 i
Mg+ i 0,03 G000 IRy {4 )
2" ! L 0,12 008 | Jnd a0 ain |
+ L | |
e e e | o
Pt H 7.0 (NH, - ace ate 17,05 I SO E 6 P T VL 1,00 i
E.;LL;;rc-Stizn en catiogs basiques (N) 71 7 | o Lo i
il w " " {E) 100 00 100 1100 Wl
cc.c. effective (KC1) m eq /1009 | 8,59 7.25 6,97 sl 13,08 ey
_.___;___.——-—"—'_'-__—.-_ T ) i
i i % 0,02 0,02 <0,0?2 0,02 0,07 ‘ 0
i 0, i ay e 1‘ WLt
Matiere organiqué % 2,5 06 | O3 0,17 0,04 |l 1
Slree = e e el i o i aiieb ‘ !
e ‘milable : :
PHosphore assimild u _ i ) : .
0.5 # Na HCO3. pH 8.5 2.7 ; 15,0 17,0 | a8 i Do ’
0.1 N HC1 - 0.03N NHg F ppm J ’ J , . . :
3 SRR SR e { i |
e
.__________:_‘______.__1-— e o o e
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR  (cm)
Infiltration . i/ hr 2,8(0) 0,7 (4i) a
perméab.ﬂ".té . Porchet, K cm/hr
’ -' ' e ——
_......___.n.-—-—-—"_-"_-.-.- -
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propriétés physiqu

PROFIL DE REFERENCE : KS 2850

Unité supérieure de classification (FAQ): Acrisol ferrique

Symbecle d'unité pédologique : TSy

Localisation : zone-témoin de KOULINTO Photo : 120

Position physiographique de la 'station : talus , prés de la limite de la terrasse supérieure

pente : €1 % Altitude : 25 m

Véqétation ou utilisation du sol : forét de savane (+)

Microtopographie : quelques grandes termitiéres

Drainage : classe 4 - drainage normal

Résumé : sol & texture moyennement grossiére, & réaction acide, lessivé

Description du profit:

0- 10cm Brun grisdtre foncé (10.YR 4/2) & 1'&tat sec; limon sableux fin; massif; dur; limite

distincte ondulée

10 - 35cm Brgnlga1e (10 YR 6/3) & 1'état sec; limon sablo-argileux; massif; dur; limite distincte
ondulée

Vs

35 . 125 cm Brun trés pale (IQ YR 7/3) a_?‘état sec; taches assez nombreuses, de grandes dimensions,
de couleur reuge jaundtre; limon sablo-argileux; massif; limite diffuse

125 - 200 cm+  Gris clair (10 YR 7/2) & 1'état sec; nombreuses taches de grandes dimensions, de couleur
; rouge jaundtre; pisolites peu nombreux

es et chimiques : - la temeur en argile augmente de 6 % (0-10 e¢m) jusqu'a 35 ¢ (IZS-ZOD.CW
- faible taux de saturation en bases dans tout le profil

Limitations: la CEC et la teneur en bases échangeables faibles, en particulier trés faible teneur en potassi
Limitations

assimilabley sol modérément & fortement acide
['equ utilisable : 33 mm (0-30cm) : 124 mm (0-100cm)

Aptitude culturale : sol, 2s, mais la créte couvre une zone relativement petite et est comprise dans l'unité

cartographique 2 Rstd, [ la créte bien drainte peut &tre utilisée pour une route d'acces )



permbabilité : Porchet, K

e

aanl A B ol = an
i Lo - e
PROFIA DE REFERENCE ks . iw
ANALYSES DE SOL
DETERMINATION UNITE S — i
J PROCHGE LN (cn)
b
0-10cm | 10-3om | 35« 1% an i Loh - 20
Granulométrie L . i l ; i
2.0 - 0.2 mm H 29 ot : I
0.2 - 0.05 mm g % ! 5 ‘ , ‘
0.05 - 0.02 mm g T R ia .
0.02 - 0.002 mm g 13 9 i.l }l:,
<< 0.002 mm < = : |
20 ! 30 43
Texture (lab.) FsL : SEL [ 2 S ! "
Densité apparente g.cm-3 1.59 “1749 " | 0y !
Densité réelle g.an-3 2.56 et (1.4 |
Porosité totale g 9 4.2...,9 2,710 2.
]
Capacité au champ : 2 10.5 23 - o
Teneur en eau, pF 4.2 o g 2.9 1 il l.';'!,f I
Capacité pour 1'eau disponible g 7,6 35 A I
Conductivité hydraulique (1ab.) 3 i !
5 300 i ' 1,08 [
o i | -
“24 hr cm/hr 0.50 | : 0.:;;1.
—— e | |
Limite de liquidite ‘ I
Limite de plasticite o | |
_;;::-_::‘.::::;za-::a:.n:;:s:n:a_-:;:..1: assusoEEREIISJ=vaLs i |l I
pH Ho0 | 2.5 5,8 |
pH Kt] 1 2.5 4,3 | ) !
z et st e e e : |
-1 | ‘
Conductivite 1 : 5 ps. cm 27 21 | i i :
__.__.-_._-—._—-—-—-—-._———---—""-'____———"—— ‘‘‘‘‘‘‘ — e e - I .
Acidite () M XC} ¢ )
“ H‘*l B P meq/100 9 2,03 0,05 0,01 0,01
Al 3¢ ; - 0,38 : 1.08
= g
acidite totale (pH 8.0) ’ 3,2 3,2 4.8 i
- — -
cations échang(NHg = acétate) : .
; Ca2+ . " 2‘12 I|9? .;!9! 1,14
g2+ ' " 0,72 0,80 0,99 091
Na + M 0,02 0,0? © 0,03 0,04
K+ 0,06 0,06 0,04 o 05
- scétate) Y 7.96 e [P =
C.E.C. pH 7.0 (NHq - 8CC .. ab’ 8,73 11,50 9. 35
: on en cations basiques (N % - 44 29 13’
SatuEatf n = " (E ¥ L 99 87 77 73
c.E.C: effective (K1) m eq /1009 2,95 3,28 3,90 1.9t
_____,___.————'—"_'_'_'——._-__ S - B
* . CaCod . : * = - x
e ——— S
Matigre organique % 1,61 344 | 0.2 |
. el ) j . ,
"‘[:J.;—o-s‘[:r:or‘e assimilable : 1
‘ 0.5 M Na HCO3, pH 8.‘5 ppm P ) i . |
0.1 NHer - 0.0N NHg F ppan P 16,6 17,0 it -l
B g S il !
SR SR
LES TESTS SUR LE TERRAIN UNITE PROFONIEUR (o}
T T e - = i 2
Infiltrati®n co/hr
cm/hr
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PROFIL DE REFERENCE : KS 3300

Unité supérieure de classification (FAO): Luvisol gleyique

Symbol d'unité pédologique : Tla

Localisation : zone-témoin de KOULINTO Photo : 120

Position physioaraphique de la stafion : terrasse inférieure

pente :< 0,1 %.' Altitude : 23,5 m

yegétation ou utilisation du sol : forét de savane (+-)

Microtopoaraphie : faibles ondulations '
. Drainage : classe-é_- drainage imparfait

couche superficielle & texture moyennement grossidre, a réaction faiblement acide sur un sous-
sol a texture fine, & réaction faiblement acide, & gley, peu perméable

Résumé :
Resumg
Description du profil:

o- 10 cm Brun.trés foncé (10 YR 2/2) & 1'état frais et brun grisdtre tfés foncé (10 YR 3/2) & 1'éte
sec; limon sableux fin; massif; compact, dur 2

0 - 60 cm  Brun jauntre (10 YR 5/6) & 1'état frais; taches as~ez nombreuses, de couleur rouge; 1imor
argiteux; massif; compact; peu collant

60 = 125 cm Brun grisdtre (10 YR 5/2) & 1'état frais; limon .; polyé&drique subangulaire avec d'assez
nombreuses pe1]1cu1es d'argile grises sur les faces des éléments pédiques; dur & 1'&tat
sec, collant ef trés plastique & 1'&tat humide; concrétions de fer et de
devenant plus nombreuses avec la profondeur

125 - 190 cm Brun -grisdtre (10 YR 5/2) & 1'état frais; limon argileux; fortement polyédrique subangulai
’ avec de nombreuses p&llicules d'argile sur les faces des &léments pédiques; dur & 1'Etat
sec, trés collant et plastique & 1'état humide; trés peu pérméable; assez nombreuses con-
gcrétions de fer et de manganése

" propriétés physiques et chimiques : 1'eau utilisable : 44 mm (0 - 30 cm)
* 144 mm (0 - 100 cm)

&
i Limitations : drainage ,ondulations

Aptitude culturale : riz irrigué, 2Rtd
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perméabilité !

I
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AT o - B e ———— e
PROFI_L DE REFERENCE KS 3300
ANALYSES DE SOL
DETERMINATION UNITE T pRoroRnEtR (om)
e 0-10 10 - 60 60 - 125 125 - 190
Granulométrie e o e e =
7.6 -0.2mm 5 29 14 21 14
0.2 - 0.05 mm % 4 22 23 20
0.05 - 0.02 mm % 17 1 -.1"' Y
0.02 - 0.002 mm % 9 1 ) {
< 0.002 mm % 8 34 26 3
Texture (lab.) 5 FSL cL T hL o _fl o
Densité apparente g.cm-3 1,48 1,48 1,63 _—
Densité réelle g.cm3 2,59 ,63 2.70 2,nl
porosité totale % 43 44 ac
", Capacité au champ % 1_5"9 19,4 ' ‘16.9"I T )
" Teneur en eau, pF 4.2 % (#,2) 10,3 8,4 11,4
Capacité pour 1'eau disponible % 11,7 9,1 8,5
Conductivité hydraulique (lab:) T ’
1 hr , . cm/hr ; 1,56 0,85 0.00
Ry cn/hr 1,40 0,70 0,00
24 hr cn/hr . 0,95 0,55 0,00
I . - e e
Limite de liquidité 3 15 24 20 21
Limite de plasticité , 5 c A 13 10 12
====’=:==:,,,:;g===;===s==--x==nnnﬂ= ‘5‘5,_====s====::.:::::::::::": EosneesEssS=ESs s=== mrmurz I e A LY s
H H,0 1 : 2.5°¢ 6,1 6.0 6.1 6.6
Ph KA1 1. 25 4,9 4,4 4,7 a.
s z -1 D .
cOnducLi\!ité 1 5 ’ }JS. cm 45 31 15 31
Gius s i PN |l Ol SO i
sill :
Ac‘-ch;é’“ N KCT) meq/100 g 0,80 3,24 3.7 ny,
A1 3+ ' i ) i ’
1} ] = 2 0K . ! A
Acicite totale (pH 8.0) Gyta Sdep 5.2
- - B !
; NHa - acétate) : i
camgizfc“"."f"{ 4 - 2,50 5,12 e 10,30
s " 0,62 1,79 91 1,79
Ha ¥ " 0,21 0,05 0,08 0,4¢
Ka A 0,18 0,06 0,09 0.13
e T acétate) “ 4,50 11,93 13,01 2057
c.E.C. pH 7.0 (Tha  ciques (N) % 78 59 60 59
saturation en catfons basid ((E} % 100 100 100 _150__
t_ - effect‘i\’e (KC}} m eq /100g 3'5.3 7,04 7.82 17,14
.. Y ' * T e i A
" ____________._——-—'—'_'__ |
? & 0 0 0 1
‘caCo3 '
e e I
Hatiére organ‘ique i % 0,90 l]‘jﬁ 0,04 s: )
S hore assimilable : ) )
Phospo.s M Na HCO3, pH 8.5 ppn P 17.3 1. i
0.1 N HC1 - 0.03N NHg F ppm- “ 2 ey
= e ! o I |
R T
LES TESTS SUR LE TERRAIN UNTTE PROFONDEUR (o)
e A S .
Infiltration _ co/hr 2,6(0) 0,4(40) Yoz (i)
Porchet, K cm/hr‘I
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PROFIL DE REFERENCE: KS 4610

_Unité supérieure de classification (FAQ): Gleysol dystrique

-Symbole d'unité pédologiques’ Tla

- 2

Localisation: zone-témoin de KOULINTO Photo: 120

Position physiographique de 1a station: terrasse légérement en pente (N)

pente: 0,24% 2 Altitude: 21,5 m

végétation ou utilisation du sol: forét de savane (- *), essence forestiere dominante:
IFEMINALIA MACROPTERA .

Microtopographie: Ppas de microrelief

Drainage: classe 1 - drainage pauvre

couche superficielle (0 - 34 cm) a texture moyennement grossigre, & réaction modérément acide au
dessus d'une couche (34 - 66 cm) & texture fine, & réaction trés fortement acide; le sous-sol
constitué d'argile, induré, peu permeable; propriétés hydromorphes dans tout le profil.

Résumé:
nesufit:

Description du profil:

‘Brun grisétre foncé (10 YR 4/2) a 1'&tat sec; limon argileux; faiblement granulaire fine et

- 8cm ; =% B
¢ moyenne; limite distincte ondulée
8 - 34cm Brun grisdtre (10 YR 5/2) a 1'état sec; taches peu nombreuses, fines, vagues, de couleur
brun intense; limon argilo-sableux; faiblement granulaire; limite graduelle ondulée
34 - 66 cm Gris-rose (7,5 YR 6/3) & 1'etat frais; taches nombreuses, fines, vagues, de couleur rouge
et gris; limon argileux; massif; pisolites irréguliers peu nombreux
66 - 200 cm Gris clair (10 YR 7/1) a 1'état frais; taches peu nombreuses, de dimension moyenne de

couleur rouge intense ou de dimension fine et de couleur noire; argile; massif; trés dur
3 1'état sec, plastique, faiblement collant & 1'état humide; pisolites peu nombreux,
“jrréguliers (66 = 120 cm)

Propri&tés physiques et chimiques: = la couche superficielle & réaction faiblement acide, perméable,
Propri=—= == avec une teneur en matizre organique &levée et la CEC élevée

Limitations: drainage a 1'altitude de 21,5 m; toxicité due & 1'aluminium pour les cultures autres que
—— e riz irrigué; danger d'inondation potentiel

-

Aptitude culturale: riz irrigué sous condition de rentabilité du drainage de surfac ;
contre les inondations ( Gstdf ) : e et de la protection
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PROFIL DE REFERENCE s ap1
ANALYSES DE SOL
DETERMINATION UNITE = e : -
0-8 8- 34 34 - 66 66 - 190
Granulométrie = e N e N
2.0 - 0.2 mm % 5 36 16
0.2 - 0.05 mm % 15 20 20 13
0.05 - 0.02 mm M 15 T T i
0.02 - 0.002 mm % 27 11 18 1
< 0.002 mn % 32 TRy T T TR T
Texture (lab.) o SCLI‘ —e _CL T \n i
Densité apparente g.cm-3 1,22 11 '1 -2 R
Densité réelle - g.con-3 2,56 2,67 255 5 45
Porosité totale % ) 59 63 '
Cepacité au champ 4 26,9 36,2 ' _2_;"4'_ TSR R -
Teneur en eau, PF 4.2 : % 10,5 86 A
Capacité pour 1'eau disponible % 16,4 27,6 13.6
tivité hydraulique (lab. B o
Conduc1 :r ( ) Sl ' 1,09 i o
6 hr em/hr 0,84 1,50 2 .03
24 hr cm/hr 0,32 1,20 108
IS AL ok kg ——— mtmm—— _ —
Limite de liquidité % 32 19 218 i
Limite do plasticité % 15 12 14 i
_==:==,=.=..-;g3,,.;g:====.n=n:c=====:=xfz‘==:; P Y SRR
RS 6,2 4 W0 )
H Hs0 1 : 2.5 s 1
EH KE] 1 : 2.5 9,8 3.0 3.0 i
Conductivite 15 32 10 17 17
e e et S —— e e
: N KC1) : i +
Rc1di;é—+[1 N KC1) meq/100 g 0,02 < 0,01 < 0,01 < 0.0
Al 3+ . <0,H : 2,44 1,57
o —— M i
acidite totale (pH 8.0) ! 6,55 4,87 8,16 12,47
__,—-——'_'_.__—_—'_ ST
. Cations échang{NHgq - acétate) : . 12,15 3017 1,91 &6
N Caz+ W 3,84 0,63 ' 0,64 ! :30
ng+ " 0,04 0,04 0,03 iy, Of
Na + X 025 0,07 0,04 6.0
K+
O - acétate) : 23,5¢ 14,41 .50 a2,
c.e.c. pi 7.0 (U 2siques. (E) % 100 78 G il
Satura:r.ion ?ln c.atlons baslq () . 69 A lz ,,jl
C.Eibs effective (KC1) m eq /1009 16,31 5,03 5,00 A,h
-_-_______'______.—.-—'—_ P g i e "
% - .
caCo3 .
- og SR
= g 3,9
patiere organique .
; .-'ﬁ '"'_“_m')-:é—-:a_s—ﬁ'imi]ab'le B
meg_g‘ M Na HCO3, pH 8.5 ppm P - - =
0.1 N HC1 - 0.03N N F ppin P 7,9 6,7 ’
T T - SR
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR o)
Tnfaitration - cn/hr T 2.200) 20 (20) Lok (an :
permeabilité * porchet, K cm/hre
S i S




PROFIL DE REFERENCE : KS 4750 (200 N)

Unité supérieure de classification (FAD): Vertisol chromique

Symbolé d'unité pédologigue : Vg

Localisation : zone-témoin de KOULINTO Photo : 120

Position physiographique de 1a station : champs centrale d inondations

pente : 0,1 % Altitude : 21 m
Végétation ou utilisation du sol : §avqne herbeuse avec de petits arbres dispersés (-)

5 Microtopoaraphie : gilgai prononcé; amplitude verticale jusqu'a 75 cm; crevasses pendant la saison
sache de > 1 cm de largeur d la profondeur de 50 cm

Drainage : classe 2 - drainage imparfait; inondations intermittentes

R6SUME .; <ol 3 texture fine, & réaction modérément acide, contenant de 1'argile gouflante; sous-sol
s trés peu perméable; gley dans tout le profil

Description du profil:

0- 15 cm Brun (10 YR 5/3) & 1'€tat frais; taches assez nombreuses, fines, de couleur brun intense
argile; moyennement granulaire fine; friable; nombreuses racines; limite irréguliére

3T || 15 - 55 cm Brun grisatre (2,5 Y 5/1) & 1'&tat frais; taches nombreuses, de dimension moyenne, de coule
f - " brun intense; argile; moyennement granulaire fine; friable; racines assez nombreuse: limite
irréguliére

55 - 115 cm Brun grisdtre (2,5 Y 5/2) & 1'état frais; taches peu nombreuses, fines, de couleur brun in-
_tense; argile; moyennement polyédrique angulaire trés grossiére; collant, plastique; limite
diffuse

grossiére; induré; collant, plastique; quelques concrétions de carbonate de calcium irré-
guliéres; parfais poches de sable

Propriétés physiques et chimiques : - 1'eau utilisable : 42 mm (0 - 30 cm)
128 mm (0 - 100 cm)

- sous-sol trés peu perméable

la CEC trés élevée (environ 45 mval/100 g d'argile), ide
teneur en bases échangeables gile), idem pour 1a

! 115 - 200 cm+‘ Brun grisdtre (2,5 Y 5/2 - 5/3) & 1'état frais; argile; moyennement polyédrique angulaire

|
1

- = la teneur en argile trés &levée (environ 60 %) dans tout le profil

Limitations : microrelief, drainage, sol (gonflement)

[' 5EEitude culturale : non irrigable , 6 stdf



PROFIL DE REFERENCE KS 4750 (200 N)

ANALYSES DE-SOL

UNITE

DETERMINATION
0-15
Granulométrie - Sl
2.0 - 0.2 mm v 16
0.2 - 0.05 mm s 10
0.05 - 0.02 mm . 'y
0.02 - 0.002 mm « 10
<< 0.002 mm % T
Texture (lab.) — 1 c
nensité apparente g.cm-2 "—1"5';;"
pensité réelle g.cm-3 2.55
Porosité totale @ 50
Capacité au champ g 2;,4'
Teneur en eau, pF 4.2 gy (16,0)
Capacité pour 1'eau disponible % 11,4
'C_anductivite hydraulique (lab.)
1 hr cm/hr ;
6 hr cm/hr
24_hf cm/hr .
L{&}{L ﬁ; liquidité 5 t )
A

Limite de plasticite

Infiltration

permeabilitd : Porchet, K

cmy/ }I r

—g—

pH H»0 268 5.0
pH | 1 2.5 4.4 |
Lhnductfvlté 1 % B yS.cuf 15
cigité (1 N KO
fC1a1Huf( N ) 0073 i
A1 3t " 0,13
Aciaite totale (pH 8.0) " 5 .17
e
Cations schang{NHg - acétate) : ,
Ca2¢ : 11,80
Hget " 2,62
ol " 0,06
g » 1,11
e pH 7.0 (Mg - acktate) . g
Eaiu;mgn en cations basiques (N) M £
satyration en cations basiques (F) g 99
c.e.c. effective (KCT) m eq /100g 14.74
S _ok&
cac03 % 0
e ee——— o
patidre organigue L1s
KLHSphu;E aysiamilable @ '
U.» M ha Hca}, ;'IH 8.5 P il
0.1 N HC1 - O.03N heg F i i
LLS TESTS SUR LE TCRRAIN UNTE
co/hir u(ug

e ST A

0,19
0,78
0,27

IYINATY

LRI

16,7
1,95
0,44
0'12

27,57

64

100

1d,43

LA

(26,0)
1,1
7,49

0,1/
0,04
0,04

g L
1.0
0,07
0,07

29,48

74
11

o | NIt

VA

FLY I AT
§47h
0,14
0414

llIJi'-

R



PROFIL DE REFERENCE : NP 1

Unité supérieure de classification (FAO): Acrisol ferrique ou gleyique

Symbole d'unité pédologique : TSz

Localisation : 1,8 km afi‘ouest de . Photo : 74
= POULA:RISSAN

Position physicaraphique de l1a station : terrasse supérieure

pente : 0,1 % Altitude = 29 m

yégétation ou utilisation du sol : foréx_de-éavane (=)

andes teemitiéres dispersées (2/ha), quelques petites et moyennes termitigres

Microtopographie : gr

Drainage : classe 2 - drainage imparfait: inondations saisonnieres
Résurié : sol & texture_mqyénnement_grossiére. a réaction modérément acide au dessus d'un sous-sol
- (88 --140 cm) & texture fine, & réaction modérément alcaline (calcaire), avec de trés

nombreuses taches, trés peu perméable

pescription du profil :
Brun grisitre trés foncé (10 YR 3/2) & 1'état frais et gris brundtre foncé (10 YR 6/2) &

0 - Tzch vren :
] 1{état sec; 1imen sableux & ?1mon; faiblement polyédrique subangulaire moyenne et
granulaire moyenne; dur; racines assez nombreuses; limite ondulée diffuse
12 - 50 cm " Brun (10 YR‘S{S} 3 1'état frais et gris clair (10 YR 7/2) & 1'état sec; taches peu
: nombreuses, fines, vagues, de_cou'ieur' brun jaundtre; limon argileux; massif; dur;
quelques vhitines; rares pisolites; limite ondulée diffuse ' '
55 - 88 cm - - Giris clair (10 YR 7/2) a 1'état sec; taches assez nombreuses, fines et moyennes,

distinctes, de cou]eut brun roggeatre; horizon brun clair (7,5 YR 6/4) & 1'état frais
et nettoyé; 11moq argzleuxi f§1b1ement polyédrique trés grossiére ou prismatique;
pellicules d'argile trés distinctes sur les faces pédiques; trés dur; rares raciﬁes-

poreux; limite abrupte ondulée

g8 - 140 cm+ . Jaune brunitre (10 YR 6/6) & 1'état sec; taches nombreuses, de grandes dimensions
distinctes ou assez nombreuses, de dimensions moyennes, d'un noir prononcé (Mn); ﬁorizon
brun jaunitre (10 YR 5/4) & 1'état frais et nettoyé; Timon argileux; structure comme

3 50-88 cm, mais les pellicules d'argile sont moins développées, extrémement dur;
t s i : i ' 3 com .
¥ pisolites peu nombreux (2-4 mm de diamétre); nodules de carbonate de calcium peu noiﬁi:&x

irréquliers

physiques et chimidues : - les horizons modérément acides ont une CEC faible

- le sous-sol (88-140 cm+) est calcai ;
et est trés peu perméable ire, a une CEC relativement élevée

- l'eau utilisable 49mm (0-30cm) : 14 mm (0-100cm |

Propriftés

Limitations : Drainage microtopographie

Aptitude culturale : riz irriqué , 2Rtd
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FRGFTL DE REFPERE NCGE

AKALYSES-DE SOL

[\ |

CLTERMINATION lennunITE Pi:n.;{-]
_ = . )
6-12 :
Granujometrie P ———--.-‘;.. -
: 2.0-0.2 mm 2 17 i 17
.- 0.2 - 0.05 naw ¢ 3 : 5%
3 0.05 - 5.02 mm g " ! i
Bt 0.02 - 6.002 nm ¢ 20 L 15
' |
' =< 0.002 wa 5 10 I 4
‘:-'c'xt.ure {Tab.) Cloal ]. (o
E—uf.itr-. apparente g.cm-3 1,68 1,/0
Densitd reelle g.cm-3 ‘E‘.‘,g 2164
Porosité totale @ 35 46
Camoghié au champ (Lab. pF 2,8) ' % 15,9 1.0
ereUr en € F 4. b 3,6 9.0
. TeneUr en eau, P : . 9,
Copacité pour 1'cau disponible % 12,3 7,1
Conauctivité nydroulique (1ab.) 2 03 Ny
1 hr cn/hr 0 ff <
t /hr : ek ._I]
6 hr all 8.43 <la
24 hr “ it cm/hr g
1 ..r.i"t(' de 1iquill‘i‘l_f! T-
|ihite de plasticite . “
: . -En_!;ﬂ‘-il“ﬂ:'.nnrl'.-.ld¢.1.... et e ety L3, LR oy
i . . : 3 “,9 5
i =0 ] i EB . ;
?ﬂ"r'.':l L o: 2.5 1,9 e
. Lo ) _-‘__-_-—-_'-‘.—-I”_F-—_.-.-___-.. "l 45 i =
: Cordugtivité, 1o 5 '_...‘___,iui.._c.m_,__._ e .
prigiLe (1 poKeh mea/100 g ),64 —
Al 3 ¢ 5
e s S T W N L
soidite totale (pH 8.0)
R : NHs - acetate) : )
cations ecnang{ia =3ty , 3,14 5,40
or . 1,25 1,90 -
ok 0,04 0208
?0 " " 0,12 0,06
T -'.-—.- F _"" " ‘u- Bfl.’ta'ut-'} ". ";'9?. [o 87
Bt I "l;.';f.‘.;_.'.Jll:' asitaes () * o | o
,,,I—Ir:IJ_,;llf_i.l.”|.- |:-|.' i r,“;""‘.!‘ :n_{n_- (I} i - m_ 1)
e effective (1) moeq s i0Ng (5 J
PP e < o
S i s |
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S g - ik
'-'i&ru orqdniquu g
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e r,' M [t Nelg ! Py ¥ ! Kh
i | .
sk |
iy
r = i " '.
¢ |
ES, - TED wt b4 i REARR Gel
o i (il Y 0"
Lot : | W |
1its Poitehel Ly 4 it b |
I

(]

\

"

Hi
A
Ll
e
ooy lits
I-

i
0

i

il

you

¥
 Liedsnammen - i
| 5
1 Lyl
! Snd
! g
|
H ST
]
i
|

vl
|
! |
1
]

1

Loty

14,90 *9,13
4,11 *0,51
0,14
0.0/



PROFIL DE RCFERENCE : WP 2
Unité supéricure de classification (FAO) : Luvisols fervique (i)

Syabole d'unité pédologique :  Pp

EEEEJiEEEiER : 1,1 km au nord-ouest de TEYEL Phota : 174

Egﬁiﬁjpg_physﬁoqraphique'gg la station plateau, voisin d'une pente coliuviale

pente :. 0,25 % Altitude : 32 m

.

yenétation Du yLilisation dy sol @ forét fernée (+)

Hicrotopographie réguliere

nyainage . (lasse 3 - draineqe modérdé

Couthe -;upr:r‘!'iltif.'llt' du 501 {0 = A% @) & bextae aroiiene, e ac b eadpe
Jeqerement acide sur un sous=501 (4% = 120 wn) o Lesbore gayenne
4 reaction legirement acide ;  tres peondable dans tout e podol.

. Resume .
’ L R RSN EL N b

. Description du profil :

Brun grisdatre trés foncé (10 YR 3/2) a4 1'etat fraic ot boun grisdtre (Lo b0

0 - 15 an oLl r et 'K !
3 1'état sec 3 ]1@0n ﬁf?leyu fin 3 wassif 5 mais a strucbue graeleuse, racines
" assez nombreuses Jjusqu d 120 cm, avec passages & termites 5 dur, Vimite Lndulvu
15 - 45 cm Brun grisatre foncé (10 YR 4/2) & \'etat frais et brun pale (10 YR 6/3) & 1'état sec ;
: o taches et concretions de couleyr rouqe jaunitre peu nombreuses, de taille moyenne et y

distinctes, limon sableux fin, structure et consistance identiques & celles de & - 15 cm.

Brun pale (10 1R6/3) a 1'etat frais et gri o :

i : ats gris claie (10 YR //7) a 1ot sec i
sahleux 3 iimon argllo-sableux;structure et -:nn'.i-'.l.'.nt(r- et im!.-v-; L aiier o Bl
ot de 15 - 45 cug(présence df) araillanes dans les pores o ’

ay - 120 o

Gric elair (10 Yk 7/2} o 1'état sec 5 taches asses nuatin
de conleur brun intense 3 liwon sablewr ¢ owassib o §odue
WanGanese peu nombreux (Fe/Mn <t ounj

QUGS LT Ve . .
saoile T e e

120 - 200 em

prc,r.rii-':tés 5'!'”'-’-"1‘_1_1'953,EI__@_‘I_'}]"}'I_U_'_“ . la capacite g'écnange cationiyue ent Daibi Nt b vis
R SRR en argile auemgnte aveC b protendear vent e e
de o0 AN - D ang L b e te e il

de 45 mm (0 = 3 enY oer s D e gu

fertiiite da o Fatliio C1U; & gueiame siein wh b & '

Lil.'l‘,.\.’.i!_}ll' : { !
h pivedlematl o provete @ ond sulil u e e

At t;'lﬁjir.:if- pulvenliuee P



PROFI!IL DE.REFERENCE npe
ANALYSES DE SOL s
DETERMINATION UNITE PROFONDEUR (em) T
| 0-15 15 - 45 45 - 120 [ 120 - 200
‘Granulométrie ——
2.0 - 0.2 mm b4 30 30 3 4>
0.2 - 0.05 mm % 33 37 an 21
0.05 - 0.02 mm % 12 1 N7 R
o_pg - 0.002 m % 17 9 7 6
<< 0.002 mm % 6 10 i (T 0 i
Texture (1ab.) FSL FSL SL-SCL T s,
Densité apparente g.on-3 1,51 1,56 1,59
Densité réelle g.cm- 2,56 2,58 2,58 2,45
Porosité totale K 41 a0 | 38
: - o o/ A— | S
Capacité au champ % 10,1 11,7 gl
Teneur en eau, pF 4.2 b4 3.3 3,5 * 6
Capacité pour 1'eau disponible % 6,8 8,2 5,3
_ tivité hydraulique (lab.) 1 T
Conduc] 3 ( e sms .| 18 . |
g he an/hr 0,98 1,03 1,90 i
cm/hr ,39 0,65 1.31 |
24 hr ‘ _
TS R z 15 | s 17 o
imite de 1iquidité - { 11
t}ﬂm de plasticité % 1 10 9 ; 1
.;:..-.-;-:n---u-.--u-....--..-s---u: MMSESAESASSEEYESRESSSEEE: 5| CUSSEEESSSSESkSIS. TEssusvizssmstpozsseisioca
i 6,8 6,3 Bl
H-0 Y : 2.8 ' ) . hon
g: KEI 1 : 2.5 5,9 4,7 4,7 A
i S
@] I
Conduttivité 1 : 5 i 2 & I AR
'___‘_‘_‘___._—'——"— - - e e —
ACW“E';“ et meq/100 g 0,01 0,01 0,01 0.1
A3+ ) ) T -
T (W 8.0) ' op | o el X
———— _
. acétate) :
Cations 6chang{NHg - acétate) " 3,77 1,89 1,68 1,24
Ca2+ u 1,26 1,26 0,63 1,25
Mg2+ " 0,05 0,08 0,04 0,02
;'ga : " 0,18 0,13 0,16 0.07
: = - 5,48 4,58 5,03 3,65
NH, - acétate) i , Ntk 3,65
C:Ele n ez'gagiogs basiques ( % gg 2 gd 4
-Saturation € . basiques (E) X 1 100 100 100
c.£.C. effective (KC1) m:8d; /3009 5,24 3,37 2,73 2.6
—_— % négatif néqatif neqatif negats f
caco3
_____’_'_________,__— s o . i 2 e e
Matiere organique ' 1.8 0,4 .2
e ijmilable :
PhosphOTe N HCO3, pH 8.5 ppm P 7,8 = -
0.1 N HCl - 0.03N NHy F ppm P - 10,9 0 L.
- s | il i
e 3 - i -
i
e ————— T/ Tememm A
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR  (cm)
e e —— T e - RN x .
Infiltration B cn/hr 6.0(0) #,0(30) 4 00100} 4
perméabilité : Porchet, K cn/hr S.00-120) Gt
T { 176=7000
3 (250-2ny




3 %,
PROFIL DE REFERENCE : NP 3
Unite supérieure de classification (FAD) Gleysols dystrigues (Gd)
Symbole d'unité peédologigue : 752
X Localisation : 1,2 km 4 1'ouest de Dialokégni Photo :. 104
z . :
position physiographique de la station terrasse suptricure o A
pente @ < 0,20 % Altitude @ 27 m
yegetation ou utilisation du sol 1 fordt basse ouverte  {- x)
‘ Microtopographie @ quelques granaes termitieres (37N}
Grain . classey = drainanc impartait, sal inondd bendan? phirabines wentsoadin T e
RIS nappe phreatique Te 71.04.1679 & 2.2% ;o on dessons de Sa suibaee da e
. Colchi :.1|-,w|"fif.|l!]in- du sal a4 texture meyeane ol s g Lo fogeceueet o il
au dessus dlune ceuche (22 - 100 cm) tacnetee et oo TERLGIC Doyt T L e
pogerosent acier 3ot coub='tl ent compan by Lren Lot poate abile oo S T
et pAtronmment disr 2 1'etat Lec.
B o Sescri'.)r.im‘.___x_!y__ll_"f""_‘.']
o - 22@m . Gris fornce (10 ¥R 4/1) & 1'elat frais gris & gris claiv o 1letat sed
: (10 YR 6/1) 5 Don sableux; massif 5 dur § poreux i Timite diffuse,
ondulée.
9y - 7b cnl aris brunatre clair (10 YR 6/2) @ 1'etat frais 3 hlanc (10 YR 2/2) a l'etat
cec, taches peu nombreuses, fines a moyennes, vagues et de couleur rouge
jaundtre 3 fu;f:lqut“s rares tiches noires finannanese)s limon argilo-sableux 3
structure fainlenent polyédrique, grossicre, angulairve § dur, poreux ;
imite difruse eb ondulde.
] S 76 - 10J om Jaunc {10 YR #6631 a 1'¢tat fl_l.ii'j? Blanc (10 vit B2 o 1Y bat set . tacha
i - ! aeeeZ nOMbrouses . ROYennes, distinctes, de couloms coulpe faundtee 5 Tinon
sablpun ;massit 1 dur, poreux i THimite abrupte el ondulee,
= . & <00 - 200 cm Blanc (10 YR 8B/7) d 1'etat sec 5 tacnes asses AumbCUs e, fines el moyense,
‘ i distinctes b de couleur rouqe Jaundtre Reoricon brun teeo pd e (A0 RS
A 1totat frain et netleye 3 Piman i lomsabibioga ©omans it o es bremtaesd i
compact 4 oguelias contretions noires (warganesed (€1 o e adinae ey
o wpueinues ot chimiyues © - 1'hacizon & F6 = dod e peetaudoae it b
o rictes priys e \1 Civ] ‘ i i i) i Live g,
Propriti 5 > cantraste ayec cobbe e Lo et stpers s o0t
profis bens 1t gowens e b ot i ;
o K T T P P T T TR " bie ' L4 '
q de by C bl b i TS Vo ! \
suriaee o by b ' |
00 e vEres bt g T b
¥ HU;'-'"'-IL"IHI11 5
, {0 et it d | i _ ;
2 Limit vions Forlilbite o Teaent wrab bl o ! '
i masue ¢ T
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PROFIL DE REFERENCE np3 o
ANALYSES;DE SOL
DETERMINATION UNITE PROFONDEUR (cm) .
B A N 4
0-22 22 - 76 76 - 100 % | 100 - 200
Granulométrie == -
2.0 - 0.2 mm % 26 27 4] o
0.2 - 0.05 mm % 32 27 30 27
0.05 - 0.02 mm o 21 12 1 e T """]:'.l"——
0.02 - 0.002 mm s i 14 7 L
<< 0.002 mm % 8 25 12 A
Texture {i_ab_-} SL SCL SL i S..[ o
Densité apparente g.cm-3 1,63 1,53 1,75
Densité réelle g.cn-3 2,54 \63 2,66 PRY,
Porosité-totale % 3% d2 - "3 ‘
Capacitéiau champ * 1k,é 15,5 11,5 &
Teneur en eau, pF 4.2. % 2,8 $.5 3
Capacité pour 1'eau disponible % . 8,4 9,0 7.8
onductivité hydraulique (lab.) ) T
¢ 1 hr cm/hr 0,59 1,43 1,80
6 hr cm/hr 0,52 1,40 1,80
24 hr cm/hr 0,29 1,05 Py
._-——"_'___ —————— o
Limite de liguidite 2
Limite de plasticité a
-.-..-----‘------:----un--.-----.n-b?===n==lﬂ'-‘ﬂ-= EERASNeESSSEETEEaESER ST TERSD L T
H '}_{90 1 2.5 6,4 5,6 G [
EH KC1 1 2.8 5.4 3.8 4,7 -
e ——— S _1 — —r— - - — - r
Conductivite 1 &8 pS. cm 22 21 20 |40
« SR NTSSe SO (e
“di 1.H KC1) g
Rmd‘;ﬁ‘ 2 - 4 meq/100 g 0.01 0.01 0.01 I i
Al 3+ ¥ ) ) .
el L
Acidité totale (pH 8.0) " Ra8% L Lh? |
A — ——— R o |
; NHa - acétate) : '
Catwgzzfcnangi 4 1,88 1,00 a7 ¢
Ma2+ . 0,63 i} | i |
HI; 4 . 0,03 (iR (.19 L
a7k 0,17 0,06 0,0n U,
1
I 4 L 3,20 8.08 - 4
1 7.0 (KH, - acétate) ) . 3,68 7,35
E.E.C;ﬁgn G ca&ioﬁs basiques(N) % 75 33 38 Al
AP " " w_ () 100 100 100 100
CE.C effective (KC1) . m eq /100g 272 2,63 1,49 6,00
i % 0 . ’ .
fac03 .
oo - " o [y e
! : g 0,8 0,3 0,1 I
watiere organique i
o hore assimi]ﬂb]e : |
F‘r:cns.p0 EM Na HCO3. pH 8. ppmg . . - |
0.1 N HCY - 0.038 NHg f AR 5,0 4,9 1 Y
i — :
© LE6 TESTS SUR LE TERRAIN UNITE. PROFONDEUR  (cm)
i draston _ i .
8 ilité : porchet, K cm/nr Vhai= Wity
Perméab 0,35 100-200) 003 (2in- 1)
__,__..-—--———'-'_'____'_—__—_ At sl ——m

. WYY
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Uniti supericure de clussification [FAD) Gieystls ays b byt
Syihole dl“!:'i.te_.i'ff".i“_l_‘"!‘iuup r Tla
Loralization 1,4 ki au sud-ouest de la vieiile roate av vl i A .
on direclion vo 1'emplacement du il bages abandoeie ale Lo oy
Fgsition pi-','j:irnr_;1‘u;1i:n'||.m de la staton ¢ terrasse inferiionee
pente <n,2 v i, 2445 W
wation ot utilisation du el fordt basse ouverte (-}
.“,Ifl'lrlui';l'lllil'_-';lill'it‘ - Lasipi o vt dulat o §oariieiet TERRER A (R ey
oruing classe 7 4 drdinege Paparraily aud dnomlo ot e A
Wi 2 Cudehiv 'l;j!!';'f"lt.il';:"‘. aoiact ron RUITRE 7S TN U A B IR IR IR
o Cainearl o gy 8 FEEION (ot subae s, & Fealigv Thee . W %
tres e peermest e
R P R ERTTR T it
P [ uris fone 8 L A41) o T'etat teate 5 e U
LR '|';‘:i‘5"".' ot BRSO, Vsl P G S (YT Y N L VY S I R P
argi leux,  wtiue ture  faiblen porky it g o f Lt e Gkt g
Farines 3nhed peahreuses Pt graiise i oo e
i - AE W Gris brunitre creir {'lL YROGAY w Bretar trat Grds wheie gl :
hiec, laches BB (anerdLions pronuncoe: e T O Y (R R R O T SRR
fines et moyennes 3 ergile; structure Lres Codllem nt pudyedeique, g
grossigre | tres dur; racines rares, huite diffuse,
a: - 100 cm Comme 18 - A48 i, mais massif, extrémement dur et sans racines.
100 - 165 o Gris clair (10 Y0 8 R ll'?‘“"l S8Cy taches assed poahreuses , moyeents ef
pronene€es . 6o couletr rouse. hori2on, seun cladr { 7gn Yo B44F a4 Tletar frad
ot nettoye s araile 3 owassif i extramement Jdur o canrpeilent P Mant® 0ot s Waate i
assed RO et es .
i WU ante tenee e araiie wad o Plaeaide oouee o
ceReiotés physiglcs et chimndgu o | P
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PROF1L DE REFERENCE NP4

ANALYSES DE SOL

.

CETERMINATION { i ke e eatons e e
: ANEIE PROFONDEUR  (cm) - e—
0-18 18 - 48 T
Granulométrie 3y | _['“ 19:1___ ) 106 = 165
2.0 - 0.2 m % -
13 10 ; :
0.2 - 0.05 mm @ 20 16 f; {‘::
0.05 - 0.02 m " 8 s DLl
0.02 - 0.002 ma 5 16 13 11 m
; 10 9
< 0.002 mm % 33 T % . S
Al
Texture (1ab.) cL e et N i
- : L L
Densité apparente g.t:m-3 1,39 129 : = I
Densité reelle g.cn-3 2,41 2'50 1,52
porosité totale 5 42 48 4%.68 2,68
___—u—!l—'_'_.__ 4
Capaciteé au chamd « 20,0 22 - .
Teneur en eau, pF 4.2 Pt 9,9 13'3 19,1
Capacité pour 1'eau dispenible g A 0.
PR
conductivité hydraulique (1ab.)
1 hr om/hr 1,27 i 5
6 hr en/hr 0.79 gg’; 2,46
- .24 hr cm/hr 0,67 216 0%;
Limite de 1iquidité %
Limite. de plesticitd %
=".‘,.-i.-I.-IIIIIhl-tl--ﬁ.annu-=..g..-z-nlBﬂl!l==n:==========u-=: mmmoco=SS==Dogs==SSSooSosDsD=2s e
~ pH Hy0 I & 25 5.4 5.2 . R
.-'.f: pH KE] 1 2-5 ﬂ,ﬂ 3,6 '3:‘, :.:1
- t i _1 ol s )
Conductivité 1 : 5 pS.cm 19 10 o
Acidite (1 K K€1)
H+ meﬁlwo g| 0,02 0.01 0.01 6.t
Al 3+ - i ¥ :l
;\cidité totale (PH 8.0) ! L 6,45 7,30 S 5‘-57 - ~-3. poly
. i - .
cations échang(NHg = agétate) i
+ 5,58 3,64 L ie VoA
ca? " 0.62 : 2,49 #.49
Mg2+ i 0‘13 0,62 0,07 060
.. . Nat " 0.45 0,16 0.19 0.3
: —_L_*—-__/”___ . 0:47 0,47 0.5
e 7.0 [y, ekt ! P 7- o e )
Eaturatign en cations basiques (~) a 72 42"” 465 6,91
Saturation en cations basiques (E} . 100 100 1o ['”;u
e = i LA 1
c.g.c. effective (KC1) m eq /100g| 6,81 4.90 3.7/ i
—//_ A i
'BSLL//’_‘J—‘ : - -
Matigre organique s 1.4 0,7 0.4 i
‘._P—r-:ospnore assimilable : N
0.5 M Na HCO3, pH 8.5 ppm P 11,7 -
0.1 N HC1 - 0.03N NHy F ppm P - 15 A3 -
IR e St S b
A e R
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR  (cm)
B S - .._._ i)
Infiltration * cm/hr 1,6 (0) 1.5 {30) - - o
perméabilité : porchet, K cm/hr ) PRI RIS
ad {f;\'-l"ﬂ)
e
o = - 0,06 (1/0-32
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{'ynité pedolngique Th
z Localicntion @ 1.6 & o 1lest v soulinto Ol 3
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P . " - o L . .
- pystTrion physiograpiique de le stetfon o Terrasse supericure
; o sente 0,5 % Altitude @ 5.5
etation cu utiliserion du sol forét auverie mi e {+ !
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dans toutl G preiid
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‘ay - 20 em Brun (10 YR 5/3) o 1'€tat frais ; brun trés paie {10 YR 7/3) @ 1'etat sec i liwon
argileux ; autreient, comme 15 - 40 cm, 2
.
an - 200 ¢cm liris Dr'UﬂéLl"QIC]i‘HF_(lOIYR 6/2] 3 1'atat frais : l_]}"iS clair { 0 ¥R ?}4?) a1 tetat
. sec ; Guelques tacnes fines et moyennes, et distinctes de couieur vouge jaunitre
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PROFIL DE REFERENCE nry

ANALYSES DE SOL

T DETERMINATION WNITE | PROFONDEUR  (cm)
Q=5 | 15-40 | 40 - &0 B - 16 1 - 200
Granulométrie T ¢ e e STt
" ! !
2.0 - 0.2 mm s 20 19 | ‘
19 i 3
0.2 - 0.05 rm % 33 O ) | 4
0.05 - 0.02 mm . 18 e = £ e
0.02 - 0.002 mm % 17 16 12 20 i 1‘/
<< 0.002 mm . % 11 15 30 32 [
Texture (lab.) ; sL | L oL = - | __EL_._
Densité apparente g.cm-3 1,51 ohi 1 : i
Densité réelle . g.cm-3 2,45 2’50 (1,4) 1.%‘} I =
. ’ 2,51 2.48 2 .43
Porosité totale % 38 40 i | 4
Capacité au champ % 12,4 15,9 T | wmE
Teneur en eau, pF 4.2 % 4 96 | 96 ‘_}:9..2) |
Capacité pour 1'eau disponible % 8,3 6,3 8.5 9] |
* |
coriductivité hydraulique (lab.) | -
1 hr cm/hr n,83 |, 0,94 0,94 i
& Fr an/hr 0,72 0,83 0,83 |
24 hr cm/hr 0,55 ' R,62 0,62 ‘
. ; ! |
Limite de liguidite 4 18 15 19 25
Limite de plasticite ¢ z 13 1 7 10 {a
=-‘==-===‘=n-‘.-‘a.--=-n---g==8-=‘.-‘gﬂ=ﬁ=-==ﬂ=l=ﬁ=========:=:ﬂ:=============:====:=::=:::“: ::::::;:-_;:_—:J...=;::_
HH0 @ o' & 2.5 6,2 5,1 4.5 oy '
P KB 1 : 2.5 4,7 3.6 ;
"'_“—___‘-'__ 1 - 3 }
: cOnduct‘iN‘{tlé 1 5 ) ' PS' Sl 27 18 42 34 I »9
e e — + = - ——
sdite (1 N KCI :
Belin® P S } meg/100 g [ 0,01 0,02 0,01 0.01 0,01
Al 3+ = 0,14 0,19 (h,63 0,65
I_.___-—______-______ » —f e m -— - i- - - - s _I
. idité totale (pH 8.0) 8,01 0,02 0,01 0,01 0l
e b AL I | S o
. | |
s At na(NHy - acétate) : i i l
Latmo.{::zfcha o{NHj ; 5,01 1.88 551, 1.4 ! i
M2+ " 0,64 0.63 1,07 B T
Na + i 210 0.1 0,14 0,14 b
A 0,47 0,45 0,48 0,450 0.1
SPSN) ) e ) |
— [ 'tate} 0 6-19 - ---- - f 7
c.£.C. pH 7.0 [NHg - &ce “ - 3,70 8,37 | 3 .86 .
] i n cations tasiques (N) = 100 a3 2 e b A
sturaRemnE = g () T N, N Bl & | o
I e SRR ol oLur
c.E.C. effective (kC1) m eq /100g 6.23 3.23 aog | .Y i ,
e T e I . :
€ac03 : . " =1 -
e PRSPPI, SNUI. . ) [
matiare organique 4 1,8 0.4 0.4 T
: 4 - ____________———-—-'_-__—_ [ [ A & T
. et A assimilable : ) "
g °5p0_5 M Na HCO3, pH 8.5 ppm ¢ 5 -
0.1 W HC1 - 0.03N NHg F ppo P 2,3 { roo |
o Y ey _ . ey 2. W I |
LES TESTS SUR LE TERRAIN - UNITE CROFORDCUR {cm)
IaFiTeration ‘ em/hr 6,0(0) 5.0(30) O i
perméabilite : Porchet, K /e A A I W TR S THIPRE
—_ | S o




tna e supcrienre de classivic P4
cynbole c'unite pédilogiaue @ 15
tocalization @ 1,5 ki a 1'ouest vp Saré Keli Sall Fhote 5 4
|
o an physicqraphigue de 18 cpation @ Torrasse supervisre
Pente - 0,2 % Altitude @ 26,4 w
] . e
vegetation ou utilisstion du sol tordt ouverte mixbe, o -1 bunn dt e e
ik IS R R casiven rizicoles
Wi cratapagrd Fie Aosoz funibrtises terndtiores de & 1 et .
. ; Classi £ drainege Dmparfart o Sasbrrstld 61 Lhis o, e T,
{
P e . Tpsgine .,|‘:“.r|'-'.'_1p1.'.- At ture eeyenn oo e s Rt ] P
Pt At un Sl :]_; ik r..) o CURLHCC BOyene GEoA e tin Lo o ot
oot iun o1 exl nenire pn-dunstng dl 9% ol
'I e I L A du prefil
™ & pm Gris (10 YR L5975 ) S T 1 v A LT Talinan o bends 1k : shwn
A - ah o Grte rumdatre clan CHE YR OGZE) s Plelal bk gt by g
* et veds Lo e coulenr B gaonalee. T ,
patuesy RO cabbenay Fatblement palyeds bgue i
5 dur s rares cocales nnirs de Fer etode diansane e
-
s RERRIVII Brun nale (10 YHI"'a §) & Y'etat frais. gris clate (10 ¥R fri) o Pletal wed
L - 3 N =1 3 1 . 3 .
Tinon argilu-sabicus d Timon ; modérement polyedrique, angi.aire

) tros grossiere, avec des pellicules d'argile sure les fawes des eleaents
praigques S troc dur :oquelques rares nodules (<1 on die digaetye] e pang inese

c ot e ler/mangenint o URTGLES FARes nodules e carbonate de caloum (< e

Aianntee]s Facings pel noshrouses @0 guio Lont proches des eloaents -
L LIS I g = M e, T Basoidners $habe, sbiodamete o0 s o s
’ Caute Tongedioe Loeosuden oc mangantsed ey e robier o ; SN
Mot bees G80 Cothibhie
Lo T Yo Tt ] H o XL dation v Diriah 4 ’
| Fypear O wl?f-'. R, . 'I: th I'E_C.n 1% }1 .|1.r i 1.1.1. | I|] To % G Pt i e - !
H (HOF 20 drutii g 1o oL .

que | hoeisan A - o
absocie nton oyl
coptrainbe.
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. e : DETERMINATION UNITE PROFONDEUR '(:n,'} ’
—
e T "'"! e o
- 14 | 14 - 45 45 - 105 ’ 305 = onn
Granulométrie T —--+—‘{—---—_.... __
2.0.- 0.2 m % 19 I f T i
0.2 - 0.05 mm % 39 25 ; 91 | i
” |
0.05 - 0,02 m % 16 S e e
0.02 - Q.bez mm % 16 15 ' T IR 16
: ! 1
..‘ } — - e w e —— -
. << 0.002"m % X 19 ' 24 T 7
R Texture (leb.) FSL SL il SCL-L L )
“fonsite apparente g.cm-3 1,55 i3 a7
pensité rgelle g.cm=3 2,36 2 a8 | X .
porosité totale % 34 0 | 2g"" 2,9
- ————— — - !
Capacité. ay,_champ (Lab. PF 2,5) % 14,3 13,3 . we |
Teneur €n eau, pF 4.2 . % 2,9 £y ig a2
Capacité pour 1'eau disponible % 11,4 8,1 g1
Conductivité hydrauligue (1ab.) B
1 hre cm/hr 1,03 -, 0,59 0,30
5 anfhr 0.83 0.24 0.23
a4 he cm/hr 0,45 0,14 0,11
. g e e
Limite de liquidité x 15 13 * 0
Limite de plasticité * 1 10 8 1
- ==5===:nwq_===”=="’“”---“'=1‘='5‘== cm=3SasssS=sI=: SEZ==sSESSSESSSEESSISSNUETTIESIIELSS ===z S s G
“oH Ho0 1 ¢ 2487 5.9 4.5 7.0 i
ot KO 1 : 2.5 4,9 2,9 ! o, )
____._:___;__—————_——_‘___ — - ! .
_ % v .o} 84
conductivité 15 i i e :
reidité (1N KC1)
'\Ic‘d‘H .*[ = meﬂfloﬁ g 0,01 0,03 [T, i
A1 3+ = 0,15 - . 3
»— — - - - |
:Acidité totale (pH 8.0) " 0,40 0,49 (.40 ' 1
I o e
cati acnang(NHg - acétate) : " ; |
""”"Eig+ *{KE(‘] " 3,76 ! 1,94 Lot
Mg2+ i 1,26 | i ; bt
e . 0,08 1,11 |
i 0,54 0. A4 : W '
c.e.C. pH 7.0 (NHg - acétate) , 1?".}; B SO | '
G T joRs basigues % ( | 1ol [ |
. Saturation :-“_..C‘“ " (E) 2 100 97 lt‘-{: ‘ 1
- —— B R
ce.c. effective (K1) eq /1009 — Ri08 1431 12.9
) - i 2 ‘ LEE
caC03 ' | ’
/ - M St <rgfem :
Matiére organique * e Bt G ' Wials
——  — ———— - ....
“pnosphore assimilable : | 1
Pnospg_s M Na HCO3, PH 8.5 ppm P R _ ; i
0.1 K HC1 - 0.03N NHg F ppm P 7.7 0.5 - : '
- sy - e | L
—.-_-_-._-_-_— e ARSI - )
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR  (cm)
o o — — s e S
Infiltration = cmghr 2,0(0) 4.3 0,3(m) ’
perméabilite : porchet, K cm/hr
= — S| )
i
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PROFIL DL REFERENCE @ NP 7
Unité supericure de classification (FAQ) : acrisols gleyiques (hU)
. Symbole diwmnite pédologique : TSy
i ; LpepTisation § 257 km au Nord de Teyel . fiioto : 96 °
' position physiographique de la station : Llerrasse supérigure
- St - i
’ g ponte : 0,3 % Altitude : 29,5 m
Pente LRI
yégitation ou utilisation du sol : forét ouverfe mixte (-x)
Migrotopographic : quelques grandes termitieres (3/ha)
i ’ Drainage : classe 4 - profil biea drainé mais la nappe phréatique est parfois ¢lovee
" Résumée : 50l «a téx{ure moyenne i r@aLtiop fqrtuuan acide nu—duanﬁ Jrun sol (34 g
N 3 texture fine et a reaction tres fortement acide ; sol a gley en=dessous Jde 0w
© pescription du rofil
: g - 20 cm qrris (10 ¥R 5/1) a Iiétat sec Timon sableux a limon § dur, massif
" T .- : (0-20 cm) pour 13 majeure partic mais avec élements pediques moyens et
: : i . canulaire moyen assoef®s & des canaux et cavites de Ta faune locale
. 0-84 c¢m) & quelques Patines (0-34 cm) ; limite graducl’:

brun (10 YR 5/3) & 1'état frais ; gris brunatre clair (10 YR 6/2) a 1'etat
sec 11m0n;?ur ; faiblement polyédrique,angulaire, grossicre avec des
pellicules d'argile sur.les faces pédiques et dans quelques creux (20-34% cum)

gris brunatre clair (10 ¥R 6/2} a 1'etat frais j gris clair (10 YR 7/2) a 1'ctat
sec avec quelques taches de dimensions moyennes, distinctes et de couleur rouje

ag - 84 om
jaundtre, inun;argiieux ; dur; rdres pisolites { <4 m diametire)

o 0 : 54 - 180 cm gris prundtre clair (10 ¥R 6/2) A T'état frais 5 gris claie (ob o Fi0) o leiat
e cec, avec dus taches assez nombreuses (environ 25 ) de dinensions igyennes,
grossiéres, et prononcecs, dc_c0u1eur rouge jaundtre ;3 Viwon argilo-sibleus @ dur
massif 3 pisolites assez nowbreus (<3 cm)

rietés physigues

Pro; ] - ; . v A :
B -r’--)'i'l;i'ﬁ'qm-ﬁ T - suus-sol a r‘;l:al.'t‘lf_}ll tres 1\?!‘121.'!”0“'-. acide, wais 3 alumnium alsorbe et
e en=dessous d'un niveau toxique pour ba plupart des cultures

i

(0,28 meq/100 g 5 20-84 o)

- la teneur én argile atteint sun b & 280w aved aes e Lo

& 20-84 om

= la capacite e oretention dfead st cubimeir a A1 e (- Vit b
a 1310 mm (0-100 cm)

Ta polysalture @ la mappe phreabigque Sabosiiere it Lo o e g
mederement Taihle 5 1Tacidite.

5 Pour e rir irrigee, la testure de la couthe saperfioieble oot laing g
pour gu'il y ait destruction efiective de o structure 5 Too teoaan .,I

modures 4 eleves

.

Aptitade calturale @1z dicigue 2 Rs (IR)




PROFIL DE REFERENCE NP7

5 ANALYSES DE SOL

DETERMINATION ITE T U
: U.I\:TL PROFORDEUR | cm)
- [‘ . o T
- & g
Granulométrie LS ! .
2.0 - 0.2 nm o i 1
0.2 - 0.05 mm o 34 b l
0.05 - .02 mm w R R 15
0.02 - 0.002 mm g 23 16 i_'
. << (0.002 mm 5 [ |
T lab. I -
exture (lab.) : - . ’
Densité apparente cm-3 e e
Densité réelle g'm_3 ;35 l.cin l
Porosité totale 5 ie 2.6
3 42
Capacité au champ % ) e o
Teneur en eau, pF 4.2 % Ii,’.'il 1?}?} 20,1
Capacité pour 1'eau disponible % 9,2 9"4 | 11,1
’ 2 9,0
’ I
Conductivité hydraulique (1ab.) e |
1 hr cm/hr "t 74 1.37 d VoE
24 nr oo L 1oy | 11
r h 0 : t | ot
C[ﬂ/ r }37 0‘3‘1 i 0 ha
Limite de liquidité % —————1 —
Limite de plasticité % i
pH Ho0 1 ) b,
ph KC1 1 2.5 4,
e — T T sl e e ]
Conductivite 1 5 ps. em el i Y .
Acidité (1N KC1) ¢ : ! |
H + . mcg/m[} g 0,03 | 0.0y i b
Al 3+ 0,03 | 0.74 l"-':-u_‘i
2 IS RRNUN [HASSPrJPo | .
Acidité totale (pH 8.0) " 1,60 | s 47 !
______________——,—-—'—__'_'_ i |
— ) . SE 1
Cations cchang{NHg - acetate) ! 5 |
Ca2+ . 4,40 f i
Mg2+ i 1.25 I
Na + ; 0.09 | T
K - 0,52 |. 0,47 )
c.£.C. pH 7.0 (KHg - acétate) < 84,47 4 ;
Cituration en cations basigues 'f'r) 71 , i
" " __;;_;__.__;L_*_i:lnﬂ___ . 99 | 94
I R SR N . !
P o o effective {KC1) m eqg /100g 6,32 ', )
CaCl3 . !
patiore argariGue
sposphare assimilopdl & i
0.6 M Na hCOa, pit .o [
7.1 Nl - 4, 030 Hitg F T T
]
L] I
- e - r r
Lc6 TESTS SUR LE TERRAIN Lo i
Ipfritration !l e |
Fappeabilite B Parcnets 3 l 0
_ L 5
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PROFIL DE REFERENCC : HP 9
¥ s Unite sunérieure de.classification (FAD) @ Gieysols Lutriques (o)
Symbole d'unité pedoisgique : Tia
~Localisation : 1,5 km au sud-est Jie Mountoumba sur | hote @ 10 "
S une piste menant au centre du bassin
Position Ehzsioqraphi_q_ue dg_l_q__m_’gi{lg . terrasse inforicure
pente : 0,1 % Altitude 24,5 m
f 3 * 2 -
.I -
¥ cation ou utilisation du snl @ forét basse cuverte (=x), avew dhasies nonbaveas
. e TR T petits arhbres de 1'espece Terminegd A
.- ': o .
:'-*J_i_;_._-_oﬁt_o_pﬁg_r;‘}ﬁrg_i_u_ ;oque lgues m:'r--.: tm‘myugrg de gramies dimensions (U0 torait e
3 . asseZ n_r,.ubrr:u:{.‘s, mamelonnees ¢t on Boete de Chdnl pguoes,
Drainage : classe ] drainage Fauvre osuper Dieie dnendee prodael e i
-0 7T de 1 'annee .
Locouche superticielle de Loature moyenne, & Feact ion Torlement an el s ket
i dlargilo peu permeable 4 réaction deghrenent dcrdi 3 osoh-ob ftiii | BT
.8 leqgerenent caleaire R '
; '{]'L-.\,c_r\ptio‘__fl‘,{_.i).’;‘."_f.i.}. ’
- Ad cm Grun (1\"1 Yi b{ji:!- a 1'etat Frais 3 gris Drunabve clan (VG0 0) B
. se ;_humrs argileus 5 nodérencnt polyodrigue, subagulaire moyenne § dar,
pisolites assed nombreux, quelques rares racines, hmite graducile ondilee
; 48 - 72 cm Bm‘irl: grisatre (10 YR 5/2) a 1'¢tat frais 3 gris a gris clair {10 YR 6/1)
i a 1'etat sec argile 3 fissures sur structure polycdrique angalaire seche
& grossicre i trds dur ; quelques pisolites 3 Timite groduclle
43 - 130 om drun grisdtee {0 Pi542Y A 1MEtat Frain v mran aridadee bk b e
Loitelat sew oqueiques reres et D R, O et et L e
mann it o tres dar ot compact 3 Gueigues cace s st s
.
130 - 200 Seun grisdlee (b ¥R Sray a Pletal Trais o dun geisatne chae
' : i 1'etal sec ; Lacpes asic? nombreuses | tidboa. N e e e e
z fgienst et guelquen rares toches fines ol feires 3 leon sl ;L 1
mass1f 3 eatréncocnt dur
P 10 TEe ity e
at o gy feet e i "
et ture wl 1
] taad 1 3 vl 1 o
W i Vaam bl § ' (R Tt ' n
T IR ST (AR ] by herid



PROFIL DE REFERENCE

. ANALYSES DE SCL

i SEERMIMTION UNITE e
4= 4 W= 7 72 - 130 130 - 20,
Granulométrie S T o '
2.0 - 0.2 mm % . ;
0.2 - 0.05 mm ° ‘ig 21 a1 e
. 16 16
0.05 - 0.02 mn Y s S [ e
0.02 - 0.002 mm 1 16 9 5
1 13 13
<< 0.002 mn P 30 50 - 43 1
Texture (lab. R B P L
( ) | cL C C oL
Densité apparente g.cm-3. 1,57 1.70 1.8 '_'
Densité réelle g.cm-3 Jog: ?';-] ?""'
Porosité totale 4 16 o 1:_*3 2.6
C(;pacité au champ (lab pF 2.5) % 18,3 i 214 R — -
Tencur en eau, pF 4.2 o g 1.t 20,6
Copacité pour 1'eau disponible ! 10,¢ 13,7 1,6
B W 7:& 8,] 9.0
Conductivité hydraulique (1ab.) i o s
1 hr cm/hr 0,87 0.23 0,04
.6 hr ' cm/hr 0,58 ¢ 0.08 000
24 hr cm/hr 0,33 0.00 A
3 ! |
Limite de liquidité < 07 29 = i
Limite de plasticité % 10 12 i o
:=_=:_—,:;..;;5=;g:n-:ana-a:-:--::::n::um Loz=z=z==33 SssccesSsSsSoSpssssEszsZssusdcsoossszTszasgs Se— ‘—: .
“pH H50 1 : 2.5 5.1 6.3 g1 1
" pH KE] 1 : 2.5 3.8 1.0 : .
_ Conductivité 1 # 5 ps.cm 50 29 i
e — B L O - ] |
acidite (1N XC1) , ;
= e = I'HEE/lOO g 0,02 | 605 .50
Al 3t 0,20 0.21 2 beui
e e s L T e IS -
Acidité totale (pH 8.0) 3.24 3,30 1,64 0,47
B B = s B i e —————— —
Cations échang{ly - ecétate) : 5
Cal+ " 6,32 9,02 3 g
Hg2+ m 1,26 1,93 l,];:!]: 1:'-: :"
e . D3¢ 0,19 0.
K 0,45 0,18 011 018
- acétate) " T -
CE.C. pH 7.0 (NHy - ace " 9,74 15,50 i .
Chturation en cations basiques (N) o 86 75 lrhll:;' i
" . X u (1} % =L ag e 165
—me—— il ——
c.E.C. effective (KC1)- m eq /100g 8.57 11.86 1& 99 14
| S 4k
.-..—-——'—__'—-___.__—'__ o e i i T e - o o i
' % -
caco3 ' . = - |
i T SRR R— B B
matiere organiqué = * 0.3 0 o, ;
T hore assimilable :
PhosPI® " na RCO3, pH 8.5 ppm P - - i
_ 0.1 N HC1 - 0.038 Ng F ppm P 7,0 4,5 :»
i ML oy St S e, M S o .
LES TESTS SUR LE TERRAIN ~UNITE PROFONDEUR  {cin)
P e e
Infiltration X cm/he M1 Lo
permeabilite : Porcnet, K c/hr 8,0(50-0)  0l10-110,
e -
= i
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paoF iL Db BEFERENCE : BP 10

uuzLu-supériegquyg}lass?fig;:1;qﬂLjyg coLuvituls orthiguen plere b g

syrbole_a'unite pedologigue @ T1e

lq&g}isaEigg ;2,3 km a 1T'ouest ue‘Squ tHajdou Ballo

position physiographiue ¢& 18.2 torion

pente 0.1 %

tiLrutopographic

rregqulan e Jansg
de la rizicuiture

Lrainage : classe’l, drainayr pauvre

.

cout hi2 5upurficiciiu 4 Lex

Resune L

trations locales de minerai de for d'envivon diom el

onaulice

5 - 60 cn prun (10 YR 5/3} & 1

4%

Tt ondurations, LoPmi TTeres meyinnen P T TTT (YL T K RTINS LA

au-dessus d'un wous-sol alcalin, calcatre, sperieeableo ot teed

Gris tres fonce (10 YR 3/1
aee. limon 3 tres dur, wmassit ;3 nombieus pisnliten Lo dmentes Lot vhe s

de couleur brun jaundtre 5 liron argileux & argile ; extrémenent dur

Pt &t L3
-

s oterrasse infecieure

Altitude o 23 wm

foriet basuse ouverie (-t)
quelgues arbres de tadlle madyenne o IEEEN A

(bfial) la jorbile Juin'u'.'..inn RTINS AN T vt b b ,

1a surface (20wl RTL T TN CLLatrR [ A T WAL A BT

ture moyenne, & fedtLidn TETOs] W ER

4 1'Gtat frais ; brun grisaters {1 YR 2,00 0 0t

villy atin ™

st b v L

hreuses, fines, VAagues,
wassif,

6tat frais et sec ; taches asser na

cutanes d'argile dans les pores ; pisolites assez nombreux {environ 1o par
volume), o¢ coulour noire et brun rougedatre, avec generalement goins deoooa de

diamietre 3 ligite dif

Grun jeundtre cledr {
penb dur o messat g 1

Y - 110 cm

o

Tuse

10 YR B/6) & 1T'etel trais elonee o Vit aapi bt i

es rebords de 10 cuvette onl guebyae '

Ly ER 1N

Torgoeur) punctrant jusiu'a 110 wn en profondeur 3 TV CH P Y L TR

pate ce caleium (<3
pius &N profonideus

e e dismetee) o oguelyues prsnd it o g du "

projprietes i Bl
@ - CEG mtedergeent dlovie (L7-20 i rquivatunteg sl g PR S 5
o cous-s0) calcaire (60-110 ) et caturi e e ol i 4t

schangeat be de 21

- ba gapciio ae phrention dfau gt vsbime
A L Li'.i}
G S ens T Capreec it de drain iy cuperdtians du B i A o N ) )
T wiceerelief

At ude celtarale o2 et ¢ 2 Rostal (8 Ly




PROFIL DE REFERENCE NP 10

AWALYSES DE SOL

-

DETERMINATION o] UNITE PROFONDEUS (cm) .
' :
O 0-25 25-50 £0- 1
ot Granulométrie I_l;?‘;: e
[ e R
- 0.2 - 0.05 mn 21 17 13
° 0.05 - 0.02 mn " 2 " T i
"_.... . 0.02 - 0.002 mm % 22 14 55
< 0.002 mm = 3 T e " e
Texture (lab.) 3 o L e oL
Densité apparente g. amd o 1,71 1,62 - )
Densité réelle B - 572 2,66
t g , 2,68
Porosité totale 37 .. 139 .
= o _—
g - ‘Capacité au champ P 16,7 20.3
+=Tepeur -en eau, pF 4.2 pd 7,4 8,3
"~ Capacité pour 1'eau disponible % - 9,3 12,0
LA, S ix
" “fonductivité hydraulique (lab.)
WSt 1 hr . cm/hr 0,95, 0,08
ki 6 hr cm/hr 0,86 . 0,00
24 hr cm/hr 0,55 0,00
Limite de liquidité % 23 30 28
"t Limite de plasticité % 1 13 10
::===::l_ﬁ====:I-d:-.w’tlu:;:-u.::::n:::=l===n======= ====;=ﬂ=::=:=:a::u:==::::::;A_::::;;==z:;==z:::=‘::=::L_==::
w-  pH HoO 1§ 28 5,8 7,2 .
pr xE] 1 : 2.5 1 4,0 5.8 [ i:f
R - — I SR
o 5 5. cn”! :
Conductivité 1z 3, Fe- 55 108 37
; Al 3+ - 7 *
Acidité totale (pH 8.0) 5,63 2,46 0,82
E - acétate) :
1 Cations échang(tHy - aceta "
Ii Ca2+ ;-(Kc‘g " 15 8437 49,92 (8,45)
Mg2+ #(KCT “ 1Ep 3,84 6,40 (2,05)°
i i 0,14 1,25 '
1 .. Na + " ¥ 3.87
s. iy K + B9 0,32 0,07
i}
i - ' [ el
I: H 7.0 (liHg = ace_‘tate} 16,98 % 19,97 18,39
! géE&Eétign en cetions basiques (K) X 6 - 72 100
- < turation en cations basiques (F) : 100 00 . ].__100
! c.e.c. effective (KCT) m.eq /1009 9,46 14,39 14,4
______,_.—-—-—'—'— ----- —_— e
! % 0
| €aC03 . * '
_.—-—-—-—'_'_'_—._._—_
! Matiere organiqué * Sl thd 0.1
hore assimilable : ; B
PhOSpo's M Na HCO3, pH B.5 ppm P i 7-,8 6,8
0.1 N HC1 - 0.03N Ndg F ppm P ’ | &
- . 1 s
e e e ——— i
! LES TESTS SUR LE TERRAIN UNITE PROFONDEUR  (cm)
- —_— e ——— e e e e i
: Infiltration . cn/hr 0,2 (0) + 0 (30) ;
' i1ité : Porchet, K cm/hr - )
! perméabilité 0,05 (30-60) + 0 (120-160)
: SRR ks
¥
=3
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PROFCIL DE REFFRCNCE @ BP 11

jeure de classification (FAR) @ Arénosols alidques (G

Hnitl su

Syl dTuRite pedgingiqe ¢ 0

N Vhaate o Ty

Localisation : 300 m a 1'est g Gialakegni

la station @ pente sableuse

position pnysioqraphic

pentz @ 0,5 % Altitude @ Zom

vegotation utilisation du sol ¢ forét formec, proche des zones voliiveo,
Microtopugraphie Termi Cieres do tailie moyenne, de tose GO [
S o ]

Pravnage @ oclasse b uilgue pra exeens bvenent draime

L
Aeoumi : Sols & Leature gronuiers situcs sur fes Lords du platean

G- 15 cm noir (M0 YROUAE) 8 Tletat frais, et gris tres fonce (3000 ) o |
1= T » 3 3 > o - :

e 4 sable Dimoncux 3 massif ;3 fricole 4 Dletal Trais, legeoenent ;

1totat sec § racines assez nombreuses et de Loutes dimeunaois 3 Hiddie

precise, ondialee
o= 1zd cm aris rosdtee (7,0 YR 6/2) a 1'étal fraie ot fuwdane doubewe o Pletat) s
5 e Lot g T F o ) %
(7.5 YR J/¢ ) sauvle Timoneux 3 massif 3 triable a D'vlal Toais, begeremenl
TR B 1 e - HEN s
cur @ T'etat sec o queliques rares racines § Limite daiffuse, regaliere

-

124 - 260 cn gris rosdtre (7,5 YR 6/2) a 1'état frais et (méwe couleur a 1'etat) sec
de couleur rouge jaundtre,et prononcées ; modules légerement cimentés ;
limite ditfuse

shto- 30U om Jaung rougedtre (7,5 YR 6/6) a 1'état frais, et brun intense (7.5 YR 5/6) 4
ta la tariére) : i

X ienche o oquelgues pisolites

proprigtus physiyues . : :

ot Rimigues - trads perneaiie d’.”"b. Loul le profil 5 couche superticieiie o roment o
I e {0115 C) o fertilite adeyuate 3ty au-dessus o wnd G teatire o
Tl Cmpy oo U100 b bvve s v bianne o

et 2 reaction trés {urtenent ocide

tres fainlew
Bonaoins on Cau, tertilite basse
el .

o e abide, g g5 apte doane tons

(7,5 YR 7/2) ; sable limoneux ; massif ; quelgues tached, fines et moyennes,

Pletat sec 3 linon sableux 3 taches assez nowbrouses, woyennes of de coalewr

]




PROFIL DE REFERENCE 1l
ANALYSES DE SOL
L a
<y
DETERMINATION UNITE PROFONDEUR (i) HEREE
i 0-14 15-60 GLl=1.24 12100 2 i
Granulométrie o Sl "
2.0-0.2m % 33 3l 46 44
0.2.-.0.05 mm % 41 a4 35 '_:_r, 3
0.05 < 0.02 fm g 12 7 IR ,
0.02 - 0;§02 mm b4 8 10 3 p j‘
< 0.002 mm % a 5 Ty iy Lo
Texture (lab.) . ) LS LS S e _I:S‘.-‘JL- 5':—‘
Densité apparente g.cm=3 1,5 1,6 - i

. Densité réelle g.on-3 2,85 2,5 2,60 5t Eh 5 ;

- porosité totale % 42+ 36 17’ ,

; - W, —
Capacité au chemp ;4 8,4 5.3 5 1
Teneur en eau, pF 4.2 % 2,5 4,8 ~,0. I
Capacité pour 1'eau disponible % 5,5 3,5 05 E
Conductivité hydraulique (lab.) i ‘_ -

"1 hr cn/hr 3,10 . 1,55 2,11 =
& e em/hr 1,21 1,43 1,39 |
24 hr cm/hr 0,84 0,93 1,03
Limite de liquidité Tk
Limite de plasticité 5
===:====;:;5;‘;:5':;:n::_;qa:::::::::::===========::: SESEASFEFSESRISSISSIsSYSna D e R
pH Ho0 i ¢ 29 6,2 4,7 g ‘ |
pH‘ K\._] 1 2'5 5.5 3'4 33t v
_________.__.——-—————————— e S
== ' 2 -1
Conductivite 1"3 § pS. cm 60 13 10 - ,
—-__.-_-______________._.————'—'—"_'- —'-‘.-.-.--- - -——— SR z -
-
L acidite (1M KCY) f - - 4
At ‘H-,,( meq/100 g | 0,01 < 0,01 < 0,01 0,01 - D]
Al 3 ¢ - - ) 0,19 Z N
___,__.—-—-—'—"_'_'_'_—-_'__ ™ B -
reldite totale (pH 8.0) < 0,40 < 0,40 <0,40 0,50 1,60
ﬁ ——_——
jons écheng(NHg = acétate) " :
;at Iy = *}‘ga 0,63 1,25 0,63 1,25
Mg+ u O'Gi 0,62 0,63 0,63 0.63
Na 4 i 064 0,04 0,03 0.03 0.06
K+ ’ 0,03 0,02 0,02 0,03
w, - acétate) " 5,63 1,73 3.47 -
C.E.C. 7.0 (Mg = 9ch " 1 »! , 4,33 3,10
slon-en cations basiques (N} 00 76 44 0
Ssitltj::?at'ion on <ations basiques (E) 100 100 100 189 180
e effective (KC1) neq /1009 | 5,74 1,32 1,94 1,31 106
' . % - , - -

. CaC03 - )
- . -
watiere organique . 2,3 9,3 0.2 0.0 NI

_ ‘ SRR =

hore assimilable : |
PhOSPa g M Na HCO3, pH 8.5 ppm P 2 o | = |
0.1 HC1 - 0.03N Ny F ppm P 7.8 19,6 [ e
= i I . |
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR - (cm)
e P
-_-Infnﬂtraticn cm/hr 8,0 (0) 19,0 (30) R .
v .y d f b 0
perméabilité : Porchet, K cm/hr 22,0 (l00-150) 3, - i)
g e S B




PROFIL DE REFLRENCE : NP 13

Unité supérieure ce classification (FAQ) : Gleysols dystrigues (Gd;

Symbole d' ‘unite pedologiyue @ T11s

Localisation :*1 km au sud-est de Sarc Boutd fhote 110

Position physiographique de la_station : terrasse inferieure

pente ¢ 0,1 2 fﬂt'it,udu s 2dm

= H
vegotation ou utilisation du_sol ¢ forét cuverts mixte (=23

I-'li-‘lt‘n)lUJ!Ofli‘r]JJhiu L ogquelques G wades termitieres (376a) & Leomiliereg e nudn i,
e o (e FEmesetl champiagnon HEg

,l, nane Classe ¢ 3 dratnage faparieit 5o inond: GLoatinn. § e,

coueho .Rr.im:'fi-..'ix e (-15 cmy @ t:.'_-!-';fl'u e Gl 1 emel i gl o

Reaune o 4 !
24 i sl w beature moyenne ol g oeeac b oo al ae e

Au-dia bl dlun

prion du preftd

ivo= 1h om gitin TanLy CIG YR 871 & T'uetat frads, geis (VYL S ) (kR T e &

sableux vin s owmansif o5 dur 5 Timite pres e

o o= LA Lm Grun arisatre (0 YRCSST) G Prelat Trais .
ety e lgees taches da dimensiony sorenpes o wafiae o s doadenr Betele Pt
T imgn .ur'a]iﬂlr-'lm. Cwmassit o e

gris '|1un\1_u nJJ.I‘ (12 YR 6/2) o V'etat frats, geis chaie (10 ¥R 1Y a i terat
506, tached assez nombreuses, de dimensions poyennes, p:urm:u.t ¢s et de couleur
Fouye | joudtire 4 Vimon argileux ; massit ; -dur

(o= Lldoom

Boun grisabre l.l«.l“' (10 YR W/2) o 1letal arans, gris whade (100 ¥R FA1) a1 et
S0, numtu;-_—usca taches d te)_cture grossicere, pronuncees ¢bode couleur rouge galatoe,
Tiann argilo=sableux ;3 massif 3 trés dur

Pie - 100 cm

}n. S lqul‘

< fadble O de L couche suptrfinTel e o ntveadd tas b
S = gu saluru ny dans fa zone i C b ire T Tty et v |

conditiane cotuel tes

- cepacite du cotention dleau estinee G093 e (000 Cad e o BL D (00
g ¢ Tuodnrtilite duonol est trés FAb e Gy Poiws 0 R i Eigae | Y L
- pederenent peracable ot la couthie Sueertici e e L e

P ane Ction errective dr o e bnoe o bibaiy

PEETT T o Proo bt v Pl sl ol o

_'
A g Uit FiE b Tl \
.
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PROFIL DE REFERENCE

ANBLYSES DE SOL

HI 14

DETERMINATION - =S .
UNITE ISR |||'.[,| (ML “”.]
. 0=14 i:-'laﬂ G
Granulométrie IE e L !
2.0 - 0.2 mm “ = i
0.2 - 0.05 mm p s o [,:
0.05 - 0.02 mm Y ”'""""" = 1-"
0.02 - 0.002 mm ¥ L i 1
e ) 15 1t
<< 0.002 mm g 7 _?_H - 31
Texture (lab.) FsL ?L - {;
Densité apparente eed 1.52 e e
i g . 1.3/ 1.2
Densite reelle g.cm-3 2.68 o Lo
porosité totale ¥ 43 b el
P Rl P S :
Capacité au champ ¥ 6.4 g
Teneur en eau, pF 4. g 2'9 ﬂ“;J ]{
Capacité pour 1'eau disponible 4 12,5 6:}' ‘Jr..’
Comductivite hydraulique (1ab.) e AT (R
1 hr cm/hr 0,87 . 2 77 ' i
6 hr em/hr n.58 §la1 i 2.
28 hr cm/hr 0,33 101 ] I“st
PR
| !
s : e :
Limite de liquidité o f
Limite de plas®icite o
;:;;:::::=.:=_==-'u=l=:===_;a====;=====: I P e ] l
pH Ho0 197 28 5,9 ;
<74 pH KO I 45 &8 o . i .
— .-._-_________,_._.———"_""____—__-_-__"_'_'_-' ____ l """" §otmp. — } !
Conductivite ¥ i 5 ps. cn” 52 .
i e R i (S e e | 2
Aciditd (1 N KC1) |
; W+ me%HOO 9 0,01 il . S
Kl4 * . 0,70 bars
Acidite totale (pH 8.0) " 3.28 e R W= r,,“,
Cations echang{NHg - acotate) : .
Caz+ “ },89 1.27 i
e 4 142 0,34 n.an
Na + " (],D-I'l 000 “.‘I,‘
K o+ 0,05 0,04 o
- acé 4 3,20 s i
C.E.C. pH 7.0 (MM acétate) 5 . 7,91 0ot
aturation en cations basiques (N) o 95 22 1 :
caturation en cations basiques (E) 100 N 67
C.EiG- effective (KC1) m eq /100g 3,12 2.46 . 6%
’___’_______.—————-—__._-_._.._"—.  memeesibemses @ 3
caco3 % = -
. I ] E—
watigre organique ! % 1. :
" | u.rf;_ a-ssinn']ablc i [
rfu‘:[-‘:;"_l u Na HCO3, BH 8.5 ppm P !
0.1 N HC1 = 0.03N Nig ¥ l ppm P | ‘.
e | ,
e e P
LES TESTS SUR LE TERRAIN UNITE R o
l-nlf-i l_t-_ration _ an/hr 1,0 (0) NG ‘
Porchet, K cm/hr

parméabilité :

poesno P

I
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.l'.:
lassification (FAG) @ Luvisole qlevigue
Synmbole l_‘.:ﬂ\iT_J:'__I'J_i"::‘\.{!:"]gi_({ff_\} soils
cealisation @ 1.4 kil au nord-cst de Dislakegm Phote o 1
position jﬂ];;-,iurlrupi‘.i_\‘i_uu__:_I_u__]'.j__ tation : terrasse infericure
Pente @ oenviron 0.2 Mtitude 28,5 w :
: tation ou utilisation du sol ¢ forat ouverte m el %
P AT R noasbreux de Vteupece Lo iy
o -
snie @ oqueigues grendes termitiores {3/61)
i CRISaE 3 drainnge dmparfeil ;5 osul anande et R ETCRPYIP PRNITTS SRR
plupar? dus anmei:
&
: o f s 1 syl oa toxture B ity & reaction moder ient acide 5o taroe ente b oo
' - ot uvec des proprictes hydrdaorpnes en=dessons o0 1 oo

wription Ju profii

:.'r.‘_t-\._
no= 12 Cli Brun pile (10 ¥ 6/3) o T'etat feais, gris claie (1ove /0 e
Vimen 5 w3 owassif oy racineg asges poumbirwsens o Pioi e araiduied e it
12 - LG C Brun grisatre (10 YR G/2) & 0 'etat Tiais, Liane (HE YR Dob) a0 Pletal ey
quelques taches, de dimensions noyennos, veglis, de o b weane ot rose
vif 1 Viuon argilo-sabieux ; dur 3 massif o Thte dvthee
¢ Fin 2. 05 85 ) _ .
a5 - 100 cm Comme l; 16 o mais les taches sont peu nombrouses, ¢u dinensions moyennes,
B 5 Wz 1 : - . F
proroncées et de couleur rouge et i1 y a quelgues pisolites dans 1horizon
- (<2 mm de dianétre)
106 - 140 em: Come 46-100 i mais les Laches sont plus noobredses ey o gquelques taone
. de coulewr nopre de dimons1ons suoyennes o ¢ pranans ch 5o ght diepnolite
1a = 1 e teun pale (10 "'(_6/3} u 'etat N L P Al ud Y o tebat
. cor aver don To0RES Juvez nombrotsiee , die gl
ceuleur brun antense o Dinon avgilens oo tarthbement e
anqulaire Lres Grossiere aver aes pod ol (AT R T
aes elements o ~=1l;ui--_._

. i }ui'.',“:il"lu‘.‘-
' b, . Ve
o { ST - faiple (0-100 i-|i:-
apacibe de dtentiuy dean et = "
. .
poodatuns Eia s ARl feapt vt bt nan
I i Turde s M Lab ke 2l
1 N
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PROFIL DE REFERENCE w0 1b .
ANALYSES DE sOL : .,"‘
DETERHIHATION  UNITE PRGF“NIIEU"R'_"('c‘.-].."}. R
L i T e e
‘ 0-12 12-40 46-100 100-140 14@8-190
Granulométrie e Tt NUSIWRE B, LU Lol o e 1
2.0-0.2m % 17 24 ¢! P’y 14
0.2 - 0.05 mm % 26 26 25 74 5
0.05 - 0.02 rm . e Fupme Gt I T a1 -
0.02 - 0.002 mm ¢ ER L _ gE e 16 12 1 s -
oo T— E = 7 o s | e
sl L sct s | s | o
‘Densité apparente e g.cm-3 1,73 1.65 S 2 SRS ._L__ ediie feas b
Densité réelle g.cm-3 2,69 2,66 2.67 2 61 i
Porosité totale % 36 40 43 i 2,64
Capatité au champ (1ab pF 2.5) % 16,1 4.7 il A el i
Teeur en eau, pF 4.2 % 6,5 5.9 6.2
Capacité-pour 1'eau disponible b3 9,6 8,3 6.4
B = e
TR e S =i Solol
... Conductivité hydraulique (1ab.)’
. . 1 hr ' cy/hir 0,76 1,66 ;
.. . 6 hr cm/hr 0,41 1,17 1,51
2igh 24 hr cm/hr . 0,34 1,03 1 .
AT T ‘ % T T T T
<l imjte de liquidité s 18 18
'Li‘rr.%ite de plasticité % 1 I 12 9 9
._I;;=:=.==,=?==:3;=Fj_=,=,.,n;n=,======:=:::==:===z-===..::=:==;=.._=::=::::::=:.=::_-.r.: s=zen z_:i_ cazm=ss 1_ i
: & ’ N : b 5.6 T 1 |
o " . pH A=0 3 ) - 1. Yt ! O |
o m o KC1 ' 1o 2.8 3.8 3,4 t T I
= - _________._-—-—-—-—'.-"T‘_'q__— 1 b — ; s I
- e e e . —1 "' i 1 i - -
Conduetivite: e B - ps. cm : 15 16 10 kb '
__.,_._.___.-——.__———-:—*——____‘ - ""-—"--——-— - L ——— e
idité {1 N KCH) = . :
Ac:d1}t{e+(l N ) = meEIIOD g 0,01 | <0,01 \ <001 <001 0,01
Al 34 L T i 3 " = i = -
e : u ——
Acidité totale (pH 8.0) & %05 4,05 4.08 2,43 2,50
.. echang(NHg --acétate) o i
it 4 . 2,53 1,90 1,91 |° 3.6 6.51
Ma2+ ; - " U.I):.’. 0,63 0,64 0,63 7,60
Na + = " 0,07 - 0,07 0,10 0,15 0,34
‘ ey 0-,04 0,08 0,09 0,10 0,12
-"._.‘_'__v_’/ bt - i e s e D e
5 - acétate) ” 5,23 3,90 ° 6,22 6.14 10.67
CE.C. pH 7.0 (NHg = 2CC (N g &5 o + 122 : 0.6
tions basiques (N) 69+ 44 66 9N
: Saturatinon o= " (E) % 100 100" 100 100 100
' Sep.oy | effectivé (KCV) m eq /1009 3,33 R S 4.4
"‘.- d ,-'. . . . - .! T i =
"gac03 . , ’ ! j -
o L . SR E——— " EC e = B
- pMatiére organique 8 0,5 0,7 ' 0,09 oM i
b SESNESEN — S T : t
S imilable : ] |
] hore ass1ml s “ . ¥’ i |
“FP'IGSD_O 5 M Na HCO3, pH 8.5 ppm P, l 1 |
0.1 N HCl - 0.03N Niia F l ppm P W9 o l 14 |
P e |
a8 i
i -__l;fs TESTS SUR LE TERRAIN UNITE PRUFONDEUR (1)
._d__._‘___.__________,_,_______—-———“" e S e b i
[nfiltration T c/hr 1,9(0)  0,9(30) A EAL) .
perméabilité 3 Porchets . emihr




PROFIL DE REFERENCE : SpM 950

Unité supérieure,de classification (FAO):
Symbole d'unité pédologique : Vg

Vertiso] chromique

Localisation : zone-témoin de SARE BOUTI Photo : 118

Position physiographique de la station

¢ champ central d'inondation

Pente : ~ 0,1 % - Altitude : 21 m

Végétation ou _
‘utilisation du sol : prairie naturelle (--)

-

Microtopographie : gi]gaf

Drainage : classe 1 - drainace Pauvre; zone inondée pendant
e plusieurs mois nar an ' .

Résumé : sol & texture fine, 3 réacti
arcile & r3action modérament
sous-sol constitud par de 1'a

on fortement acide syr une
acide, a taches avec un
raile imperméable .




et
-t

Description du profil:

0 - 24 cm Brun grisatre foncé (10 YR 4/2) a 1'état frais; taches
peu_nombreuses, fines, de couleur rouge jaundtre; argile;
-agregats peu poreux fins; nombreuses recines. ’

24 - 130 cm Brun grisztre foncé (10 YR 4/2) a 1'8tat frais; taches assez
o nombreuses., de taille moyehne, de couleur rouge jaundtre;
“argile; structure polyédrique subangulaire grossiére; ;
collant, plastique & 1'état humide. ’

130 - 200 cm Brun grisatre foncé (10 YR 4/2) & 1'état frais; argile;

massif; induré; imperméable.

Propriétés physiques

‘et chimiques: la teneur en argile et la CEC trés élevées dans tout le
bs profil. S

; L ]
Limitatiens: microrelief; drainage - inondations périodiaues; sol
Limitatiens: !

(gonflement des argiles)

. Aptitude culturale: non jrrigable 6stdf

&
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PROFIL DE REFERENCE SBN 950
ANALYSES DE SOL
s DETERMINATION UNITE T
Granulométrie DEigd
2.0 - 0.2 mm " .
0.2 - 0.05 mm g g
0.05 - 0.02 mn gy e s
0.92 - 0.002 mm ¥ 5
<< 0.002 mm _:——“— - p—
i 66
Texture (lab.) e
Densité apparente em-3 SRR
Densité réelle g.cm-':i é:gg
Porosité totale 5 60
) txspﬁcité au champ (iab pF 2.5) " e —23—9_ =
Teneur en eau, pF 4.2 ¥ 4 .4
Capacité pour 1'eau disponible g (fl',ﬁ
SR - S ._
Conductivité hydraulique (lab.) ;
o § e ' em/hr % g3
6 hr an/hr 2:}2 ,
24 hr cm/hr 865
t,'im_'itc de liquidité o N ""'3?"'
Limite de plasticite | b3 13
pH Ha0 R f 5,40
pH KC1 . 1 2.5 | 4 00 |
: o g s . ]
Carductivite . 1 : 5 J5. 23
7S .'—- — e S B 'i :'
Aédite (1.8 KCT) ! |
- meq/0¢ § 0,06
A} 3+ 0.33
hcicite totale (pH 8:0) " e
Cations echang{NHg = acétate) : 1
E;;g* " 11,3!5
* 5 3,88
e ¥ i 0,08
Ko+ 0,17
Tor. g 7.0 [y scEtate) : S
o o Saturation en cations basiques (N) % 65
..1 . " " 11 E x ~ ‘ga
C.E.C. effectiveé (KC1) m eq /100g i
e e R - _
CaC03 % 23
P ._.._—_.__——-———-'-_-.__---—-r——"_"_—-——-———_-.._._.u »
patidre organigue 7,000 [
i-.,-.isrmre avsamilanle o
N5 Mha BCos. it (ot 1 " )
0.1 M HCl - li,ﬂ]!‘_" Nhs P ppe i i
a S | |
L£S TESTS spa LD TERTAIN Wi TE ‘
_ L SR Atsh |
tatiltration ~ ch/ne |
perméabilité : rorchet, K cndhr I
o |

6,04

-
TRyt
J.70
0,19
0,04
22,64
75
a8

1/.¢6

[t
10
M

AR
"
Lo
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PROFIL DE REFERENCE : SB S 60

Unité sunérieure de classification (FAD): Acrisol, gleyique

Symbole d‘unité‘pédologique x TIa

Localisation : zone-témoin de SARE BOUTI Photo : 118

Positidn physiographique de la station : terrasse inférieure

pente 1 & 0,25 % Altitude : 21,5

Végétation ou

‘Utilisation du sol :  forét de savane (-*); essence forestiére

dominante : TERMINALIA MACROPTERA

Microtopographie : pas de microrelief sur Jla station; quelques

dépressions jusqu'a 1 m de profondeur plus
Toin vers 1'ouest

Drainage : classe 2 - drainage imparfait probablement sujet aux

inondations

Résumé : sol 3 texture moyennement grossiére, 3 réaction modérément
acide sur une argile & taches, & réaction modérément acide



Description du profil:

0 - 30 cm Brun trés foncé (10 YR 2/2) & 1'état frais; limon
argileux; massif, friable 3 1'état frais; peu collant,

eu plastique a 1'état humide; nombreuses racines
p p :

30 - 125 cm srun pale (10 YR 6/3) @ 1'état frais; nombreuses
taches rouges; argile, massif; peu collant et peu
plastique @ 1'&tat humide; racines peu nombreuses

325 - 200 cm aris clair (10 YR 7/7) @ 1'état frais, nombreuses

iR taches rouges; argile; polyédrique subangulaire
grossiére; peu collante, peu plastique a 1'état
humide ;

L.
T

~ Propriéteés physiques ,

. ot chimiques : - teneur relativement élevée en matiére organique
l % - - [
dans la couche superficielle

- la CEC moyenne 3 élevée dans la couche super=
ficielle; la CEC est en corrélation trés étroite
avec le pH sur toute la profondeur du profil.

- teneur en argile maximale (56 %) dans la couche
30 - 125 cm
- capacité de rétention d'eau : 35 mm (0 - 30 cm)
108 mm (0 -100 cm)
LiEiEEEigﬂi . drainage a 1'altitude de 21,5 m; danger d'inondation

Aptitude culturale : riz irrigué sous condition de 1a rentabilité
_._._-_,_,_-—l—'—'_.__._._-._— - v
du drainage de surface et de la protection cont
les inondations 2 Rdf (6 stdf)
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PROFIL DE REFERENCE : S41

Unité supérieure de classification (FAO): Arénosol ferralique

Symbole d'unité pédologique : Q

Localisation : 100 m a 1'ouest du . Photo : 88

village de SARE OUINOR

Position physiograp@jque de T1a station : Pente sableuse

¥

Pente : < 1 % : Altitude : 25,7 m

= Végétation ou

Jtilisation du sol :  jachére constitude par des herbes basses

recouvrant une ancienne zone de polyculture

Microtopographie : Das de microrelief

Drainage :
AL

classe 5 - drainage l1éaérement excessif

Résumé : couche supérieure & texture grossiére, a réaction neutre
sur un sous-sol @ texture grossiére, d réaction 1égérement
acide; sol fortement perméable



Descriotion du profil:

0 - 20 cm
20 - 116 cm
116 - 145 cm

146 - 196 cmt

Brun grisdtre trés foncé (10 YR 3/2) & 1'état frais
et brun foncé (10 YR 3/3) & 1'état sec; limon

. sableux -fin; massif; friable & 1'état frais et dur

3 la surface & 1'@état sec; racines f1nes peu
nombreuses; 1imite graduelle

Brun jaundtre foncé (10 .YR 4/4) 3 1'état frais et
brun jaundtre (10 YR 5/6) & 1'état sec; limon
sableux fin; massif fiable; 1imite diffuse

[

Brun Jaunatre clair (10 YR 6/4) & 1'état frais;

.vaaues. taches dues a la présence de fer; limon
sabteuXx ﬁwn, massif; friablé

o_. e %
L

_Jaune. {10 YR 7/6) & 1'état frais; sable limoneux;
'massif; peu nambreux pisolites

Propriétés physique$

et ¢himiques :
el Laliinyes

Limitations :
Limrtatigiis

- 1a CEC de la couche superficielle; moyenne & faible
- 1'eau utilisable : 55 mm (0 - 30 cm)
170 mm* (0 - 100 cm)

Ta fertilité du sol

Aptitude culturale : polyculture, 2 s




PROFIL DE REFERENCE g
ANALYSES DE 501L
Vi n TIOM et o e e v S o e
T 7 i UNTTE PROFONDT IR {ota)
: 0 -2 RN
Granulométrie i st g
:2.0-0.2mn o 3 w4
0.2 - 0.05 mm @ 44
: 0.05 - 0.02 mn ¥ - - --9--
0.02 - 0.002 nm % 8 2
¢}
<< 0.002 mm 4 - ':4-—*—— - .11'_
..F?;the (1ab.) FL _Es[ S
Densité apparente g.cm=3 1.55 3 F-l."T ~~~~~~~~~
Densité reelle g.cn-3 2.73 2'70
Porosité totale g 43 as
Capacité au chemp % 5.4 T
Teneur en eau, pF 4.2 P 2.9 i
Capacité pour 1'eau disponible g 12,5 111
Cqaductivité hydraulique (lab.) et
1 Hr cm/hr 2,74 0,69
6 hr cm/hr 1,40 048
: 24 hr cm/hr 0,67 0.21
. e
Limite de liquidité o 13 12
Limite ce plastiéité " 2 12 9
:.__:f:C::::‘:::B::=====;:.—.==‘_‘==:==:= e L e e
ph Ho0 1 2.5 | 2 6.9 [
ot KC1 1 2.5 6.0
e e e S e e e S
: id b . S =1 ot .
Conductivite L. o 5 B> cm a5 I
- _— -___._.,...._.-—_—--—____————-—-'- e e e . i RN
c1di 1 N KCI
r"m‘]1tié+( - : mey/100 g 0.01 o
£1 3+ ‘ -
,‘\c.i_.;i:-ér ‘mtale (pH 8.0) " 0, .
. Cations echang{NHg = acetate) ) .
*7 Cal+ a 8,77 oA
Hoet . 1,26 0,19
"4 Na + 3 0,03 0,03
K '+ 0,27 0,24
C.E.C. pH 7.0 [NHa - acétate) S 6,28 P
Saturation en cationspasiques  (N) % 4 5
" " " L (E) 5 100 100
CE-C- effective (KC1) m eq /100g 5.33 .5
G S '
>ea €aco3 . 0 0
s __...__—,—.._-——-—"—'- e e
' fisiia” / 27 3
ustigre organique % 1 L
Drsephore :s':'i:n‘i'ld_ble :
masbﬂ'?sﬁH Na HCO3, pH 8.5 ppun P 146 1
g.1 N HCl - G.03N Nig F ppm P -
=z --————-—-——-«:—**—‘;‘-—“'—'*‘—' Lo sy
- -—-.-—————'-————"'_'-—_——'—_ —— ot =
LES TESTS SUR LE TERRAIN UNTTE P ROT ONTE LR
- —— -es ,_———-"-_-"__-' - — - s
Infiltratitn _ cu/hr 16,0 () ot 10)
permeabilité ! porchet, K Cln/i}r'
| '-.
]
4 \
I3

LG -

¥h
] ‘l.lll
0,6

I/

(bt
10

0.,2¢

7,4
LMy

T

£ ynid



L'

parte i 0.5 - 08 2 . Altitude : 25,5 m
m=——m=r A - 3=

o ;o) . :
Microtopoaraphie : faibles ondudations
___-_.—--—-‘-__ )

Drainage : C
—

PROFIL DE REFERENCE : SO 2

Unité supérieure de classification (FA0) : Luvisol albique

symbole d'unité pédologioue : TSz

Localisation : zOne-temain de SARE OUINOR, " Photo : 88
- 3 350 W de 1'origine, & environ i M
0,5 km au sud-ouest du village -

fe

Position nhyeioaraphigue de la station : partie basse d'une pente sableuse , dans une

- valliée secondaire menant vers une dépression

.

yeastation ou utildsation du sol® Yorét de savane (+-)

- L 5

Tasse 2 - drainage imparfait; sous-spl peu perméable (& partir de 96 cm) -
constataticn faife sur la base des: tests de conductibilité hydraulique faits

au laboratoire; probabilité du mouvement Tatéral de 1'eau dans le sous-sol

RESUME : couche supérieure du ®ob (0-53 cm) & texture grossiére, & réaction modérément

agide sur un sous-sol & texture moyennement grossiére, & réaction faiblement
- .acide et & taches ; i

'Déscriﬁ%ion du profil: f}.
0-15cn Brun grisdtre tréc foncg (10°¥R 3/2) & 1'état frais; limon sableux fin;
. massif; duren surfaceirRcines: pew nombreuses
1§ ~38 @ Brun clair (10 YR 6/3) & 1'état frais; limon sableux fin; massif; friable;
: limite ondulée _

458 ERE grun jaunétre (10 YR 5/6) & i'état frais; taches peu nombreuses, de dimensions
moyennes, de couleur jaune rougedtre; limon sableux; massif; peu collant;
limite gradueile

gg - 170 cm Brun arisatre {10 YR 5/2) & 1'état frais; taches nombreuses, de différentes
i dimensicns, de couleur grise, rouge et jaune; limon sableux; faiblement poly-

&drique subangulaire; concrétions de fer et de manganése; limite abrupte

tacheté ,de 7gris , de joune, et de brun rougeQitre foncé.

& ; * Timon sablo-argileux; 1égérement polyédrique
' gubanaulaire avec pellicules d'argile; plastigue; nombreuses concrétions de

i fer ‘et de manganése

170 - 198

R

et chimioues : - -aucmentation de la tensur en argile avec la orofondeur jusay'; .
—_— ] 4 L u 5
de 22 % observé dans la couche 170 - 192 cm Jusquia un maximum

- la CEC trés faible
- 1'eau utilisable : 28 mm [ 0-30cm) : 100 mm | 0-100cm)

Limitations : ferti.ité du sol

Antitude culturale : riz irrigué (2Rs)




PROFIL DE REFERENCE 419

ANALYSES DE SOL

DETERMINATION UNITE P-F!EJ'E':G]W-;-!JV:,W grl N S
. . . bl ol ‘-}
D-15 15-53 I[ 63-96 L ogg-170 | '..f-:—:-;_;_
Granulométrie S A L A
| ' ]
2.0 - 0.2 mm g 20 3 | 35 - i
(.05 - 0.02 mm % g E TR T i &
0.02 - 0.002 ma % 15 7 W . X 1
<< 0.002 mm ¥ 5 5 TR i
Texture (lab.) FSL FsL st TSR e
| E——— _ 8!
Densité apparente : g.cm-3 1,53 1,53 B S T
Densité réelle g.cm-3 [ 2.70 2,74 2.52 i ) er | )
Porosité totale %, 43 44 i B4 2.uE
Capacité au champ (Lab. pF 2,5) % 10,5 6.5 M.-” ST DR | S
Teneur en eay, pF 4.2 % 2.9 1,9 6.6 23 ;
Capacité pour 1'eau disponible 4 3 : 2
: ?16 4.6 7.4 |
Conductivité hydraulique (lab.) e P iz
1 hr ) . cm/hr + 1,37 0.53 0.00 i o
e i 1,87 0,45 0,00 0200
e e/ % T 0.31 0,00 000
Limite de liquicite 3 e T
Limite de plasticitd %
4 Hal 1 2.5 5.9 6,1 I 6.3 il i n
i K6 1: 2.5 6.9 4 | il | ‘
i s.em” o |20,2 12 P
Conductlv‘lté P ¢ 5 . Fi ¢ ! .‘8 22,9 35,0 NI
Caeigite (1 N KC1) ¢
.'AcileE’*.( N meq/100 g | 0,01 0,01 0.01 0 il # il
A1 3+ % - : : .
Reidjté totale (pH 8.0) " 2,01 9.80 2,42 A
—_— e 5 |
: A : | |
Cotions echang(NHy - acétate) : . o ' |
Cals . 2.7 L ]
Mg2+ . 1,01 N.63 | !
ha ¢t " 0 &uny | I |
L g1t [YGY; | ' 4
i e s i [ S — S e i |
£ r-_:__— pH 7.0 (NHg - acoetate) 4,34 2.7 | ; . |
aturation en cations basiques (N) ‘ 91 “1 | . !
Saturation en cations basiques (E) 100 B 13 [+ S S 1911 |
c.E.c. effective (KC1) m eq /100g | 3.9 2,22 3,90 T a0z bl
- } - : : i
caC03
Maziére organique % 1,49 0,14 0,2 a1 -
L e e & |
hore assimilable : |
?hcspoo;i.l“ Na HCB3, PH 8.5 ppmn P # - ) .
0.1 N HCl - 0.03H Ng F ppm P 10,9 s b ,
_____:_._._..———- - T L = J l
pp— _._.__..-——————':‘ o . g - .
L£S TESTS SUR KE TERRAIN UNITE PRUCONDELR (i)
[nfiltration cin/hr )
perméabilité : porchet, K on/hr
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PROFIL DE REFERENCE : sg 3

Unité supérieure de classification (FA0): Acrisol gleyique

Symbole d'unité pédologique : T I a

‘Localisatiagn : zorle-témoin prés du village Photo: 88
de SARE QUINOR & 1,5 km du
point de départ de la zone

Position pliysiographique de Ta station : terrasse inférieure

Penfe‘§*5¥: b:]%' ' - Altitude : 24 p

* i a

“Végétation ou

ufiTisation du sol % savane herbacée avec de petits arbres
dispersés (-*) '

L ]

¥icrotopographie & faibles aspérités

classe 2 - drainage imparfait; sol inondé pendant
plusieurs mois par an; argile trés peu perméable
dans le sous-sol

Drainage :

Résumé : couche superficielle @ texture moyennement grossidre,
‘& réaction modérément acide sur un sous-so] fortement

acide, trés peu perméable, 3 gley.




Description du profil:

0 - 17 cm
17 = 110 cm
110 - 130 cm

130 - 228 e

Brun grisatre foncé (10 YR 4/2) & 1'état sec;
Timon sableux; massif; peu dur; racines assez
nombreuses

Brun grisatre (10 YR 5/2) a 1'état sec; taches
assez nombreuses, de dimensions moyennes, distinctes,
de couleur rouge; argile; massif; collant, peu
plastique a 1'état sec; racines peu nombreuses

Brun grisdtre (10 YR 5/2) & 1'état sec; taches

‘nombreuses, de grandes dimensions, de couleur rouge

ou brun jaundtre; araile; faiblement polyédrique sub-

-angulaire grossiére; dur a 1'état sec, collant et

plastique @ 1'état humide

. Gris brundtre clair (10 YR 6/2) & 1'&tat sec et brun
-jaundtre (10 YR 5/6) & 1'état frais, taches de

couleur rouge (10 R 4/8); limon argileux; faiblement
polyédrique subangulaire grossiére, extrémement dur

| Propriétés physiques

Bt chimiques :
et chimiques

Limitations
Limitations

I1 existe un maximum certain en teneur d'argile
a 17 - 110 cm

Capacité de rétention d'eau estimée & 41 mm (0 - 30 cm)
e et & 126 mm (0 -100 cm)

aucune pour le riz irrigué

Aptitude culturale : riz irrigué, IR (2 Rt)
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PROFIL DE REFERENCE : SO 4

Unitéd supérieure de classification (FAQ): Gleysol dystrique

Symbole d'unité pédologique : Tla

Localisation : sone-témoin de ' Photo: 100

SARE OUINOR
a 3,4 km du village

Position ppysjographique de Ta station : Terrasse inférieure

Pente. i - =< -0,2% Altitude :. 22,5 m

Végétation ou

et e o : - .
Jtilisation du sol : savane herbacée avec de petits arbres

dispersés (- *)

.
»

Microtopographie‘: assez nombreyses poches de-20 - 40 cm

Drainage :
vighihess

de profondeur et < 1 m de diamétre

H

classe 2 - drainage imparfait; sous-sol argileux
peu perméable

Résumé : couche superficielle du sol 3 texture moyennement
grossiére et a réaction fortement acide avec un sous-so]
neutre, argileux a gley (110 - 200 cm+), peu perméable



n.‘“o

Description du profil:

0 --30 cm Brun pale (10 YR 6/3) & 1'état sec; taches assez
nombreuses, de taille moyenne, de couleur brun
Jaundtre; Timon argileux; granulaire fine; friable
assez nombreuses racines

30 - 110 cm Gris & gris clair (10 YR 6/1) & 1'état frais; taches
’ nombreuses, de dimensions moyennes, de couleur brun
jaundtre; argile; massif; collant, plastiaue

110 - 200-cm+ Gris & gris clair (10°YR 6/1) & 1'6tat frais; arailes
' massif; collant, plastique, concrétions de carbonate
(?) peu nombreuses

: O
Propriétés. phvsiques

he et .chimiques : - teneyr en argile augmente avec la profondeur
st gger probléme de phytotoxicité due @ 1'aluminium
ol B dans la couche superficielle du sol

« = trés faible taux de potassium assimilable

- capacité de rétention d'eau : 38 mm (0 - 30 cm)
L. R o 111 mm (0O -100 cm)
‘Limitations: - .- fertilité du sol; microrelief; drainage ; exploitation
s du sol difficile, risques d'inondation

Aptitude cﬁﬁtmta1e:‘ non irrigable, 6 stdf

o L



¥

! CETERMINATION UNITE B
0 =30
Granulométrie i
2.0 - 0.2 mm » g4
0.z - 0.05 mm . 6
0.05 - £.02 mm o e
0.02 - 0.002 mm g 16
< 0.002 mm o "k
~ Texture {tab.) i CI;‘ )
pensite apparente ) g.cm=3 o
. Densité réelle ¥ I g.cm-3 2.7
_ Porosité totale o 59 "
S ‘ R | S O
Capacité au champ (lab pF 2.5) 9, D
Teneur en eau, PF 4.2 o 12,1
.Capacite pour 1'eau disponible b 11.4
é:_:r,hductivité hydraulique (lab.) T
o 1hr em/hr . 1,47
i . b-hr ] em/hr 0,94
' 24_ hr cm/ht 0,36
I;imi.tc:.*'de liquidité 8 4 o
Limite de plasticite = — -
::-__g:t:::::::::::;:=;—===:::====::'.:| TouEa
pH Hao 1 2.5 ; ' 5.4
pH KC1 1 2.5 3,
e —-‘-———-—-:'-—_- ..-.'___.,.._::.,_. = -I & i
f.-n\'hlf'i.“'if?. ey T8 _}:S..cm'l' 0.7
R it e S LT i iyt
il caSan ke BT
K . . men/ 100 g i < 0,01
Al 3+ ' | TS
acigite totale (pH 8.0 . a i
- -—_._,_-4__.——;._I- ...... et l
tyuns ecnana(SHg - acetate) ¢ a ;
Ca?+ . [ 4
tgd+ i land
g ‘| | 0,0
K * | | n‘.‘\
— Il | T &
wlg, ol 7.0 (NHy - acétate) 5 [ .16
l-::t:.r.itiur\ en cations basiques (M) 3.__.:-1
b ) m " {El______‘_____________‘___ -al
c.E.C. effective (KC1) m eq /100g "
£aC03 ¢ ot 2
------- ——_._.-—-—-'—‘__'-'___-_"_‘ i - A
o tiere organique _ 1.86
St ‘:*'.",' ‘h_l._ S i L
Losnhore aesimilable ¢ |
5.5 M Na HCO3, PH 2.5 ppin 1! [ o
0.1 N HCt - 0.03N NHg F ppac | 3,0
LES TESTS SUR LE TERRAIN unITE
- - i it AT -ld-'—---' r-.- ——
Inféltration | /e i
perméabilite porchet, K 1 cm/hr 1
| {

PROFIL

ANALYSES

DE SOL

DE REFERENCL »M

PEETEOL

0y 22 2
1," Uql-.f,_.;

G,00

0,00




PROFIL DE REFERENCE : S0 5

Unité supérieure de classification (FAO):  gleysol dystrique

Symbole d'unité pédologique : Tla

Localisation : zone-témoin de SARE OUINOR, Photo: 100
3 4,2 km du village

4
-

Position pﬁysidgraphique de la station : Terrasse inférieure

Pente @ ~ 0,1% Altitude : 22

utilisation du sol : BORRERIA PALUDOSA, cyperacées, quelques
petits arbres et arbustes dispersés (-)

Microtopographie : assez nombreuses poches de 10-40 cm de
profondeur, distantes 1-3 m 1'une de 1'autre

Drainage : c]asge 1 = drainage pauvre; zone inondée pendant
— plusieurs mois lors la saison de pluies.

Résumé : sol a texture fine, a réaction modérément acide, présence
—— . o ; - i
de gley dans tout le profil; Te sous-sol trés imperméable
indure. s



e —___J

Description du profil:

0

S0

120

35 cm

_ 90 cm

120 cm ~

180 cm+

Brun grisatre (10 YR 5/2) a 1'état frais; argile;
faiblement granulaire fine et moyenne; trés friable;
racines assez nombreuses; limite graduelle irréquliére.

Gris (10 YR 5/1) & 1'état frais, taches peu nombreuses,
fines, vagues, de couleur brune; argile; massif; peu
perméable; limite gradue]]e réguliére.

Gris foncé a brun grisdtre foncé (10 YR 4/1 & 4/2) 3

1'état frais; taches peu nombreuses, vagues, fines, de
couleur brun‘iniense; argile; massif; tres dur; limite

graduelle réguliére.

Brun grisatre foncé (10 YR 472) & 1'état frais; taches
peu nombreuses, de couleur noire (manganése); argile;
massif; induré; extrémement dur; nodules calcaires peu

'nombreux (1 -2 cm de diamétre).

Propriétés physﬁques

et chamiques: -

Limitations:

= 1'argile du sous- so] est caractérisée par une conduc-
tibilité hydrau11que trés faible (test du Jaboratoire)

- Tes valeurs élevée de ta CEC indiquent la présence de
silicates 2:1 dans Tla fraction d' arg11e

drainége du sous-sol; microrelief ; exp]oitation du sol
difficile ; risques d'inondation.

Aptitude culturale: -non irrigable, 6 stdf




PROFIL DE REFERENCE : S0

"ANALYSES DE SOL

DETERMINATION UNITE F’IIYHFT-’.;.‘.J-[li.H.!;h [m)— e
e e L N
0-20 20-35 35-90 90-170 Fs o)
Granulométrie P i it it .
2.0 - 0.2 mm z 15 15 13 12 1!
. ia
0.2 - 0.05 mm % 12 13 11 11 m
0.05 - 0.02 mm % YT o o
0.02 - 0.002 mm 3 19 7 16 i i
<< 0.002 mm % 47 B mesgr N 44
Texture (lab.) C o c _ C o (
Densité apparente . g.cm-3 1.31 {1:8) S T
Densité réelle | s, g.cm-3 2.60 2.60 257 244 s 62
porosité totale | i % 50
Capacite au ghgmp (126-BF 2.5) . % 22,7 : 2w | =
Teneur en eald, pF ("-2 : 4 N 13,4 151 e g
Capacité pour 1'ea_::.q{spon{b]_e ; % 95,3 9.0 =2
: Conductivité hydraulique (lab.) . T ' o ° i
Y R i " F . cm/hr 1.27 ¢ " 0.39 4]
6 hr : g/ hr 1.04 . 0.21 505
24 B cn/hr 0.47 0.13 0.00
st i — e e e e ———— e e
. Limite de 1iquidité “ % o 34 34 34 i
- - le‘ te de p'Iast.icH.@. 4 ' v 14 12 12 ¥ ]
@ i «* =====-==;=:===,_‘======',=,======;=== ====g=====‘=s====-;====::;-::::::;:‘.::;:::-.,:4,.-:'-.-:,::__-.. PR By PP
o !
B H Ho0 1 2.5 . 5.6 5.6 5b i 5 .
EHK 1 1 25 3.9 3.8 i g0 (a
s i i
- _.-—-—____———-—___'_"-"‘-_:—._- . = - - = s,
o ' S.cnt 18,4 ° ; '
g - . 4 Conductivité - W P C 18k - 21.6 36.7 27.2 164 .2
- -___-_-—____-___‘_‘_:_- ‘ F— 1 = -— oo n s s e e . I -
Ciea (1°W KCRYmer wa . 4
Mm‘;et.(l g }'.._ ] [ meg_/loo g| < 0,005 .. «0,005 < (0,005, <0005 | < n,00
S B ¢ . ; [ - 0,57 0,65 0,46 0,12 | A
Acidité totale (pH 8.0) 6.45 6.43 b6y Ay | o
i . N.H - acétate) : ] % 1
_ Cations echang{ g “ 7.53 i ' _
Ca2+ 3 ,, 176 . 9,79 11.87 18.87
g Mg2+ " L. o5 1.50 1.26 1.13 1.01
s . Na + F ol 0.17 0.17 0.21 ).oh
i K + ol . 0.10 0.05 0.04 0.04
." s
- L i ‘|" —— —
" iy - acétate)d 7 18.47 17.24 . 2 :
¢.e.Cc. pH 7.0 (nd - d .3 . 17.52 22.26 20.56
tn en cations basiques(y * 49 60 64 o :

. : Satura‘ltwn. . (0 : 9 - 94 | 9% 99 100
c.E.c. effective (KCT) meq 71009  9.55 10.96 inzd. |<ane | s
e == | IO i Y SV I . 0 | S —

< -n "~ 5 . :
€aco03 ‘ ¥ :
7 i ariere organtaue % 0.97 0.63 0.37 0% |
- 3 g i =
ore assimilable : . ;, "
g Phosl’g 5 M N2 HCO3, pH 8.5 i [ 6.1 T " 0
0.1 W HC1 - 0.03N NHg F ppm P 3 113 s | L
i : | e R SIS [ '
' B a0 Ho. [
o s e i e ;
Lgs TESTS SUR LE TERRAIN UNITE PROFONDEUR  (icm)
__.....--———-'-———-——-"_'_____ ﬂ/h B T o T T -
Ir,filt.ration i . Ehpar
perméabilité : porchet, K focm/hr

e



PROFIL DE REFERENCE : SO 6

Unité supérieure de classification (FAQ): Vertisol chromique

Symbole d'unité pédologique : Vg
Locdlisation : zone-témoin de Photo : 120
SARE OUINOR, a
. -5,5 km du village
‘"-i-;
Position physiograpliique de la station : champ central
; d'inondation
Pente:: - O,' % Altitude : 21 ,5 m

Utilisation du sol : Veégétation herbacée (-)

Mjcrotopographie : assez nombreuses poches; 10-40 cm de profondeu:
— 0-5 3 2 m de diamétre

Drainage : classe 2 - drainage imparfait

couche superficielle & texture fine, & réaction modérément
acide sur un sous-sol argileux, & réaction faiblement acide,
a aley, trés peu perméable

Résumé :




Description du profil:

0 - 31 cm Brun grisatre foncé ( 10 YR 4/2) a 1'état frais; taches
peu‘nombreuses, fines, vagues, de couleur brun et gris;
argile; faiblement polyédrique subangulaire fine et ’
moyenne et faiblement granulaire fine; friable; &léments
pédiques grossiers; dur; nombreuses galeries, horizon
apparemment remanié par activité physioue et bioloaique;
limite graduelle ondulée. B

31 - 85 cm - Gris foncé & gris (10 YR 4/1 @ 5/1) a 1'&tat frais;
faches assez nombreuses, fines, vagues, de c0u1eur3brune'
argile; faiblement polyédrique angulaire moyenne; ferme 5
3 1'état #rais, collant et plastique a 1'état humi de;

- limite distincte, oudulée ’

85 - 190 cm+ Gris foncé & 1'état frais; taches assez nombreuses, fines
et moyennes, vagues, de couleur brune; argile; trés
_ fdiblement poly&drique angulaire grossiére avec les surfaces
brillantes dars les fissures des &léments pédigues (surfaces

de'glissement?)

Propriétés physiques |
ot cnimiques: - la teneur en argile constante

- Tes.caractéres de la CEC indiquent que Ta fraction
argileuse contient des silicats du twvpe 2 : 1

drainage; microrelief; tnondations ; difficultés liees a la

“mise en état du sol et a son nivellement.’

gptitude culturale: non irrigable, 6stdf
_,___.—-—'—'__-;-_._._-_._._-_.
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PROFIL DE REFERENC

E : S0
ANALYSES DE SOL -:4
DETERMINATICN UNTTE B A
K PROFONDELR
Granulométrie
2.0 - 0.2 mm «
0.2 - 0.05 mm ¢
0.35 - 0.02 mn o
0.02 - 0.002 ma H4
<<0.002 rm Y
Texture (lab.) 50 & B i
Densité apparente g.cm-3 1,21
Densité réelle g.om-3 2.51 %
Porositg totale e . 52 ot
Capacité au champ (Lab. pF 2,5) Yy > B85 -l 2'3-‘—3———— -—
Teneur en eau, PF 2 % b . 14,8 ¥ 2
Capacité pour 1'eaq disponible 2 37 a:a
Conductivité hydraulique (lab.) : 5 vl
' 1nr en/hr 4,63 .
6 hr ' cm/hr b 4,16 . g.._;r‘r
B 24 hr N cm/hr  * 1,71 ] 0‘45
:irm’te de liquidité o h Ty - B
Limite de plasticité Liaf
- N o ;e s =
e 2 c_gnductlﬂté 1 = 5 L luS.. e 3 ]
P % g = 4 =.-._-.L e e S N
Acidité (1 N KC1) ¢ S U l
B mec!”m i 0,00 0,09 l 001
Al 3+ , 0,225 0,344 | 0760
acidité totale (pH £.0) | ™ [ se 564 ‘ b4
|
r— T — = A ! |
Cations schang(NHg - acetate) E ‘ 1 . |
Ca2+ E I 9,57 | .61 | 1148
Mg2+ i | 2’?} | 9| L1l
Na + l i i 5-13 d 10 g
Ko+ _ ! i nq
R IR SR SR :
C.E.C. pH 7.0 (NHg = acetpte) . ) 16,06 a0y | .
catyration en cations basiques (M) 13 W ! 7
saturation &n cations basigues (E) 98 4) | 4
c.e.c. effective (K1) m eq /1009 12,0 12,9 139
e e -
aco3 ‘ % = & .
,__.-—-____-—-—'—"—'_'___ e - ok
- - o
Matiére organiqué " 0,81 0.45 “0.40
P.r..‘s-;'-n‘o_r:e assimilable : )
Hﬁ.i M Na HCO3, pH 8.5 ppm P I| I
g.1 N HCY - 0.034 NHgq F ppm P 17,60 i 406 | .
R Wl W |
P s i ———————- S
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR (o)
3 i Sn RSNt S ot A -
|n:’i:tration cm/hr
perméabilité o porchet, K cm/hr

—r——— e

0Ny
0,05
C,00



PROFIL DE REFERENCE : VK 1

Unité supérieure de classification (FAD): Arenosol albique
Symbole d'unité pédologique : Dc =

" Locakisation : au bord de 1'ancienne . Photo : 70

. route vers KOUNKANDE,
& 60.m au sud de VELINGARA

Position physiographique de la station : vallée périnhériaue
Pente. 1=1% ' Altitude : 34

Végétation ou

———— T < 1 e
 Utilisation du sol : petites riziéres, cuelques grands arbres

dispersés, quelaues jachéres

Microtopographie : faibles ondulations, quelques arandes termitiéres

Drainage . classe 5 - drainaqe léagérement excessif; nappe phréatigue
- 3 190 cm de la surface du sol (16/12/1978)

Résumé : sol blanchi, & texture grossiére, de faible fertilité




r,._,r._._‘_

Description du profil:

0 - 14 cm Gris rougedtre (7,5 YR 6/2) & 1'état humide;
1imon sableux fin; massif, 1imite diffuse

14 - 37 cm Blanc rougedtre (7,5 YR 8/2) & 1'état humide;
: sable limoneux fin; massive; meuble; 1imite
. diffuse

37 - 115 cm Biahc'rougeétre (7,5 YR 8/1) & 1'état humide;

sable limoneux; é@lementaire; limite diffuse

165 - 200 cmi:' é]anc rougedtre (7,5 YR 8/2) & 1'état humide;
, , Timon sableux; massif

200 - 240 cm+ -Panachures; limon argilo-sableux; trés collant,
1égerement plastique

Propriétés physigues 5 ' _
et chimiques : Eau utilisablg': 33 mm (0 - 30 cm)
84 mm (0 - 100 cm)

CEC et taux de-saturation en bases trés faibles

Limitations: Sol. (CEC et eau utilisable); microrelief
e = ¥ .

Aptitude culturale : _
" non-arable 6 st . Zone marginale pour 1'arbori-
culture:
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PROFIL DE REFERENCE w1
AHALYSES BE SOL
BETERMINATION UNITE PROONDCLR ot
a - - I
J - 14 14-30 134 - 10

Granulgmétrie R e

2.0 - 0.2 mm g 17 23 .

0.2 - 0.05 ¥m ¥ o6 o 'I

0.05 - 0.02 mm ¥ T, | 0

0.02 - 0.002 mm g o8 - “

<< 0.002 mm ¥ 3 5 1

Texture (lab.) ESL LFs i

Densité apparente g.cm-3 1,52 "{_ﬁ;_ -

Densite réelle 9.an-3 2,87 2:0

Porosité totale o 47 42

Capacité au chemp .(1ab pF 2,5} % 10,9 ‘5_9- I: 5

Teneur en eau, pF 4.2 ) o 2.1 113 5’?

Capacité pour 1'eau disponible % 8,8 5,6 ;'L;

Conductivité hydraulique (lab.)

1.hy ‘ cm/he 0,34 0,28 0,89
6 hr cm/hr 0.21 3,21 0274
.24 hr cen/hr 0,10 0,17 0,44

e g e =

Limite de liquiqite "

Limite de plasticité =
pH H50 1 2.5 by i e
pH KO 1 2.5 4,2 o

fonductivité 1 3 5 }IS.fm' . 21 .
e e . L i

gite (1N KCI) T i

Rm‘“;k{( = J meq/100 g 0,01 0,04 < 0,01%
Al 3 * " 0,05 . .

—__———-—--—-_.__ " x, ST AL E———— -1 ma . .- -

Acidite totale (pH 8.0) 0,80 <0,40 | <0,40

_._.,__._——-—'_"_'__ — - T

’ i'.,q.
i hang(liHy .~ acétate) : ) 4

Ca_uorcs:zfc gty i 1,25 .25 ok
Mg2+ " 0,63 0,62 0,62
it # 0,03 0,19 0,05
K+ § 0,07 0,16 0,02 ..

CL.C. pH 7.0 (M - acétate) LAY o8 REU N

Saturlpt{on en cations : Y 75 36 3

= o s R e S e

c.e.c. effective (KCT) m eq /100 2,04 2,27 1,31

_________—————-— i et s e i o -

& 0 -

caCo3 *

,_-,.,....—.———‘—‘—————-" __‘-"___.—___.-r-_-_'__—'- =T e !I

watiere organique 1.8 Ve f 0.1

r-.-{’r_e_-;c,s.i:ni1ame : 1 !

Pr.owc”r__. M Ne HCO3, PH 8.5 - - : -
0.1 N HCl = G.O3K Ny Pt b o4 2
et - )|
LES TESTS SUR LE TtHRAIN UHITE !

Iﬁf-i- ;t-ra tion cnfhr

permeéapilité ! Porchet, K " Wb

20,01

0,40 °



PROFIL DE REFERENCE : VK 2

Unité supérieure de classification (FAQ): Ferralsol rhodique

symbole d'unité pédologique : Pp

au bord de 1'ancienne route
vers KOUNKANE , & 1,5 km au
sud de VELINGARA

Localisation :

-

f

S
2o

* R,

Positi ysiographique de 1 e ;
tzpn physiographiq e la station : plateau

Pente'# = 1% : =t Altitude : 3am

3 Veqétation &u
'Uti]isation'du spl- ¢ po]ycu]ture

0. "
2%

Microtopographie : pds de microrelief

.
"

Drainage : classe 4 - drainage normal
Yralioas

Résumé :

Photo: 70

couche superficielle (0 - 40 cm) a réaction Tégérement

= acide, et a texture moyennement grossiére au-dessus
d'un sol (40-78 cm) & réaction modérément acide et a
texture moyenne avec un sous-sol (78 cm ) & réaction

trés fortement acide et a texture fine.



Description du profil:

0 - 20 cm
20 - 40 cm
40 - 78 <m
78 -180 cm +

Brun foncé (7,5YR 3/2) a 1'état humide et brun
(7,5YR 5/2) & 1'état sec; limon sableux; massifs;
dur; Timite oudulée

Brun foncé (7,5YR 3/4) & 1'état humide et brun
(?,SYR 5/4) a 1'état sec; limon sableux; massif;

dur i 1'état sec, friable & 1'état frais; Timite
irréguliére.

Rouge (2,5YR 5/6) a 1'état humide et brun rougedtre
(2,5YR 5/4) & 1'état sec; limon argilo-sableux;
massif; peu collant @ 1'état humide; limite graduelle.

Rouge (2,5YR 4/7) @ 1'état humide et rouge (2,5YR 5/8)

3 1'atat sec, argile sableuse; massif; Timite

graduelle; 1'échantillonnage de 1'horizon se fait en deux
temps, de 78 a 125 cm et de 125 a 180 cm.

propriétés physiques

et chimiques:

Limitations:
Lamitatiuns:,

Agtitude culturale:

CEc“et'ﬁaux de ‘saturation en bases faibles, sous-sol
(8 partir de 78cm ) trés acide avec des niveaux modérés
d'aluminium é&changeable (0,9 meq./100 g)

sol (fertilité)

polyculture 2 s



PROFIL DE REFERENCLE

PROEORINNY o)

40 - MR
32
22

perméabiliteé : pPorchet, K

VK 2
ANALYSES DE SOL
DETERMINATION UNITE
Grarulométrie
2.0 - 0.2 rm .
0.2 - 0.05 ma g
0.05 - 0.02 mm .
0.02 - 0.002 mm ¢
<< 0.002 mm g
Texture (lab.)
Densité apparente g.cn-3
Densité réelle g.can-3
Porosité totale g
Capacité au chhmp (Lab. pF 2,5) o
Teneur en eau, pF 4.2 ¥
Capacité pour 1'eau disponible 3
Conductivité hydrauligue (1ab.)
1 r ' cm/nr
B.8r cm/hr
24 hr en/hr
Limite de liquidite "
Limite de plasticité g
pH H-0 E'i' ) %
pH KC1 I & 2ibesw ]
Conductivité I 5 yS.cm
Acidite (1N KC1) .
T neq/100 g
Al 3+
RE;;{;é totale (pH 8.0) "
Covicns ecnang{hHg < acétate) : "
© a2+ 2
Mg2+ .
Na + ,
K +
CE.C. pH 7.0 (i - acétate) .
Saturation en cations (N) %
" i {'E) ¥
e ——
C.E:L. effective (KC1) m eq /100g
caCco3 %
IR B
matiére ofganique y 4
RN P T R
Thosphore assimilable @
0.5 M Na HCO3, pH 8.5 ppm P
0.1 W HCY - 0.03N Nty F gpm P
B e St |
LES TESTS SUR LE TERRAIN UNITE
e e
3 cn/hr

o g

< 0,01

0,40

; —
' e
= -
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PROFIL DE REFERENCE : VK 4

Unité supérieure de classification (FAD): Arénosol albique

Symbole d'unité pédologique  : Q

Localisation : au bord de 1'ancienne "Photo : 70
route.vers KOUNKANE

5 3,3 km au sud de

VEL INGARA

Position phyajbgf§phﬁqﬁe dé;la station : .pente sableuse

&,
Tk

Pente :?? 1 % = “Altitude : 32 m

|
J
Végétation ou ° :
—_— T 1aché i 5@
‘Utilisation du 8ol : Jachére recolonisée par des arbustes et

— f

: auelques grands arbres; champs de coton &
proximiteé. i

Microtopographie : trés faibles ondulations

Drainage : classe 6 - drainage_ excessif
et et Z .

sol a texture arossiére, d réaction moderément acide et

Résumé :
a CEC trés faible




Description du profil:

0 —_]5 cm

15 - 30 cm

30 - 120 C;
120 - 160 cm+

Gris clair (10 YR 7/1) a 1'état sec; taches peu
nombreuses, de dimensions moyennes et de couleur
brun foncé; table Timoneux fin; massif; friable

Gris clair (10 YR 7/1) a 1'état sec; peu nombreuses
taches de dimensions moyennes, vaque contraste, de
couleur jaune; sable Timoneux fin; massif, friable

Blanc (10 YR 8/2) a 1'état sec, taches peu nombreuses.
de dimensions moyennes et de couleur jaune; sable;
gleémentaire; meuble

. Jaune (10 YR 8/6) & 1'état sec; taches nombreuses,

de grandes dimensions, de couleur jaune brundtre;
sable limoneux; massif; semi-induré: trés dur. Le
.sondage a la tariére est difficile & partir du fond
de la tranchée a 160 cm

Caractéres physiques

et chimiques
et enmIgqess

Limitations :
Lamitations,

Aptitude
culturale :
cultural€

of Eau utilisable : 41 mm (0 - 30 cm)

108 mm (0 - 100 cm)

Teneur en matiéres organiques et CEC trés faibles

Graves déficiences en éléments nutritifs

non irrigable, 6s (6st)
utilisation du terrain d@ recommander: forét natu-
relle ou améliorée.
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PROFIL DE REFERENCE VK 4
ANALYSES DE SOL
DETERMIMATICH U.-NITE PROFONDEUR  (cm)
. 0-15 15-30 30-120 120-160
Granulométirie -
2.0-0.2m %
0.2 - 0.05 e % Eg gg 50 39
0 0.0 i <]
.05 - 0.02 mm s 4
0.02 - 0.002 r= z 2 1 3 2
1 & 6
<< 0.002 mm : ; e it L
e { i [
Texture (1ab.) LES ’FS. ) i
e it R L. 2. I LR
Densite epparente g.cm-3 1,6 | | ; [ I
Censité réelle g.cm-3 2,6 2 G : s ! o
Porosité totale % 38 . ! | o '
| | ‘ 3
- § S | J— —
Capacité au chemp % 10,5 ! : 7€
Teneur en eau, pF 4.2, . % 1,9 i | U6 | i
Capacité pour 1'eau disponible ¥, 8,6 ; 6.0 | 3y
N ! e L
Conductivité hydraulique (lab.) , I o !
1hr -, cm/hr 3,37 | | 10,76 5
& hr cm/hr 3,21 7.47 | el
24 hr ] 0.4¢ | b b
et N - ) +
Limite ce liquidité : . i :
Limite de plasticité . | )
pH Hy0 f
pH KEI
conductivité | Yo
- — ——-——______——-——_—“"—"_’___-_—r__ |
3 | i i !
. ite y KCY H |
"Um; ,“ 3 ) [ meq/M0 g | 0,01 < ) :
e e R |
. S o 1,
ncidite totale (pH 8.0) 1,20 1 i
) IPEEEE eOEE BN
cetians ecnang{Nig = acétate) : * m |
Ca2+’ " 0,59 i 0,h2 I (;.1"? e
g2+ : 022 | oz | oD
Na + " \02 5 0,02 | )i o
K+ 0,06 | 0,08 | one | 0,03
— L4 " ' 31 v e o ;1' P
c.e.C. pH 7.0 (s - acétate) 2,46 \ L1 | os | 64
<ituration en cations basiques (M) % 100 4% 7T . i
= i " " Y 4. 100 B (ERAS L | 100 A au
= : .
cg.c. effective (KCT) | mea/009| 251 1 L4 RV b
T L S AN, P85 !

% - | - (0 | <
caC03 i I | |
TR St ey e
wypizre orgeniqué IL : [

i f.osn-nc;.ru ‘a-;;s_{rni‘..‘.nle : I . .
HHO>T0.5 M-Na MCO3, pH 8.9 | el .
3.1 N HC1 - 0.03N Mg F | ! ! .
—t - - ! : L
LES TESTS SUR LE TERRAIN ‘ N TE ‘ it
e . e = If , - I
Infrltration il et j
poprmeabi 18 Forchet, K ‘ i {
——. | |
[
!




PROFIL DE REFERENCE : VK 7

Unité supérieure de classification (FAOQ): Gleysol eutriaue

Symbole d'unité pédologique : Tsz

Localisation : au bord de 1'ancienne Photo : 90
route vers KOUNKANDE

3 4,4 km au sud de

VELINGARA

Position physiographique de 1a'station : terrasse supérieure

pPente :'<=-0,5_% Altitude : 28 m

Végétation ou
e e e A
Ttilisation du sol : forét de savane (+-)

Microtopographie : quelaues grandes termitiéres (2/ha)

classe 2 - drainage imparfait: zone inondée pendant

Drainage : .
nlusieurs mois par an

& : couche superficielle du sol & texture moyennement grossiére
& arossiére et & réaction 1égérement acide sur un-sous-sol
induré, & texture moyennement arossiére (& partir de 33 cm)
et a taches, caractérisé nar une faible nerm@abilité.




Description du profil:

0 - 13 cm Gris trés foncé (10 YR 3/1) & 1'état frais et brun
grisatre (10 YR 5/2) a 1'état sec; limon sableux fin;,
massif; dur; limite distincte ondulée

13 - 33 cm Brun jaunatre (10 YR 5/4) & 1'état frais et brun trés
pale (10 YR 7/2) & 1'état sec; assez nombreuses grosse
taches de couleur rouge trés foncé; sable Timoneux;
massif; limite distincte graduelle

33 - 150 cm+ Gris brundtre clair (10.YR 6/2) & 1'état frais et
: sec; assez nombreuses grosses taches de couleur rouge
foncé et concrétions de manganése; limon argilo-
sableux; massif; induré; trés dur & 1'étal sec, trés
collant & 1'état humide

Propriateés physiques

1 1 - -
ot chimiques : dans la couche superficielle les taux de saturation
LAESALUL hoassd

en bases, la CEC, les teneurs en argile et en matiére
organique sont trés faibles; trés faible conductibilit
hydraulique du sous-sol

Limitations : sol (CEC); drainage
Limita® - =

Aptitude culturale : aptitude marginale pour le riz irrigué, ZRsd
Aptitude cu 277 =



PROFIL DE REFERENCE e 7 .
Wi
ANALYSES DE SOL '
DETERMINATION UNITE - T
: L vt ]
0 - 13 | 13 - 33
Granulométrie ———— i
© 2.0 - 0.2 g 21 5
.0.2 - 0.05 mm Ea i :
0.05 - 0.02 mm " N
0.02 - 0.002 rm y 1 B
=< 0.002 mm P “'"""—‘n e b 3 ; i
j’:‘:xture (1ab.) e T 2 -
Densité apparente g.cm-3 %’E - i s et
Densité réelle g.cm-3 § ;.5_1
porosité totale o a3 Silo
Capacite au champ o I i i S
Teneur en cau, PF 4.2 . % (3.4)
Capacité pour 1'eau disponible =
. i 8,3
4 _"_'_-- —— =
Cconductivité hydraulique (1ab.) "
' I hr * o cn/hr :
6 hr 4 cm/ b
24 hr cm/hr
Limite de liquidité 4 R
Limite de plasticite - %
pH H70 1 2.5 ,10 §.2
oH KC 1 2.5 ) £,45 5:&3
ErRme ____________________,._.__.._——-H_______.._ —---—-—.__:-_'_._. =
Concutiv‘ite Yor & § = PS' cm'l A 0 16 i
JE ,_________._.__—~——'—;-‘_7___—-—~-—4-_._ b g SR
Acidité (1 N KC1) _
H o+ '.:1&_%7100 q 0,01 < 0.01
M 34 ki >
I e L emamsha )
acidite totale (P 8.0} ! 1,69 0,66
_H_,___d____________._._-———————-__-—~.__ M)
catiuns cchang{tg = acetate) ! "
Calr : 2,47 B
f‘f"]:{* B 0,17 | ::_
ha + ,, 0,0¢ e
Kk ¥ 0,12 it ]
R . S T
CE.C. pH 7.0 (NHg < acetate) ) 3.2 19
:;;Lglrat.iun’ en cations ) 4 $o a
[ SR .
c.e.c. effective (kC1) m eq /1009 2,73 1,22
/""‘_‘—-‘_____"__—'— """"""""" - —_ =
€ac03 & 0 0
/ [
Matiere grganique % 1.4 0,1
R P TENIE . S TR : -
Phosphore acgimilable :
PhOSPO.5 i fla HCO3, pH B.5 ppin P .
0.1 W HC1 - 0.03N Ky F ppin P 7,11 B b
! i et Sl S |
L s i e i L [T g . -
LES TESTS SUR LE TERRAIN UNITE (PRIVONGEI) ¢
T RES o e .
Infiltration cin/hr 2,7(0) a0
- LAy
perméabilité i porchet, K cm/ b 9,5 (0-40)
e e e =

e I

1,7 140 cm
£7 1 )

37

15,0 (40 cm)

2.6
5,4

J,08
0,02

0,00

L
{ 1= 00

=41}
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. Végétation ou )
“TEilisation du sol :  forét de savane (-%)

PROFIL DE REFERENCE : VK 8

Unité supérieure de classification (FAO): Gleysol eutriaue

symbole d'unité pédologique : TSz

Localisation : au bord de 1'ancienne Photo : 90
; route vers KOUMKANE

3 5 km-au sud de

VELINGARM

fgsitiqn physioqraphique de;.éﬁétation : terrasse supérieure

- ) :
Pl a8

pente-: <0,5 % “ Altitude = 27,5 m

\

515£939993293E12 . ouelgues grandes termitiéres (1/ha)

classe 2 - drainage imoarfait; sol submercé nendant

Drainage : )
a7 3 - 4 mois / an

Résumé : sol a aley & texture movennement arossiére, a réaction
T lénérement acide, les horizons du sous-sol neu perméables



Description du profil:

0 - 20 cm - Brun arisatre foncé (10 YR 4/2) a 1'état frais
- et aris (10 YR 5/1) & 1'état sec; limon sableux
fin; massif, dur; présence des racines; limite
distincte ondulée

20 - 60 cm Gris (10 YR 5/1) & 1'état frais et aris clair a
1'état sec; taches assez nombreuses, de dimensions
moyennes, de couleur brun jaundtre; limon argileux;
massif; trés dur; limite graduelle ondulée

60 - 130 cm+ Gris trés foncé (10 YR 3/1) & 1'état frais et gris
clair (10 YR 6/1) a 1'état sec; taches assez
nombreuses, de dimensions moyennes et de couleur
brun jaundtre accompaqnées de peu de taches de
manaanése fines, de couleur noire; limon araileux;
massif; induré; trés dur; trés peu perméable

Proprictés physiques
et chimiques : La CEC et le taux de matiéres oraaniques de la couche
superficielle sont faibles

La conductibilité hydraulique (test de laboratoire)
est nulle dans la couche superficielle et auelques
horizons du sous-sol (20 - 60 et 60 - 130 cm)

Limitations : Drainage; 1a CEC de la couche superficielle est
=S légérement faible mais pouvant étre auamentée par
1'enfouissement de la matiére organique dans le sol

Aptitude culturale ; riz irrigué, 2Rsd
'__'—-—'_'_____.——___._ i



PROFIL DE REFERENCE VK &

ANALYSES DE SOL

DETERMINAT IO UNITE PROFONDEUR  (cm)
0-20 20-60 60-130 -
Granulcométrie - e SO L I |
2.0 - 0.2 mm 4 | 17 14 I
0.2 - 0.05 mm 4 44 24 ]
0.05 - 0.02 m " 2 Y B i aeori
0.02 - 0.002 mm ;4 22 19 I
< (0.002 mm ” 9 i i -;E_:._ i — o
Texture (lab.) FsL TEL i B
Densyté apparente g.cm-3 1,41 (1.7) T
persité réelle g.cm-3 2»3“1 2,55 2,74
Porosité totale % +
Capacité au champ (1zb pF 2.5) g 1?120 9 T Tt _
Teneur en eau, pF 4.2 ) - ' 11,0 11,1
Capacité pour 1'eau disponible g 1,2 8,6 8.9
Conductivité hydraulique (lab.) ( S |
1 hr Ghikie 0,40 0,00 i 6.0
6 hr cn/hr 0seH 0,00 ' 0,00
24 hr em/hr 0, 0,00 i 0.
i . i s
Limite de liquidité 4% ]
Limite de plasticité % i
pH HZO 1 2.5 (j"ig fiy
pH KCI 1 2.5 Bt i
m— .;--— = ; | .
Conductivité 1 5 P cm ’ g 4
—_— S — 1
P 5 KE1
"‘”":‘"*“ A RET) meq/100 g 0,01 N s
Al 3t i3 _ )
’ 1
Acidité totzle (pH 8.0) " 1,13 2,27 4,25
— Hs - ccotate) @
cmcgézfcmg{“ S } ! 2,66 6,24 9,44
Mg2+ v 1,58 1,50 1,26
Na + .. 0,29 0,25 0,46
K + 0,05 0,08 0.10
J - : 2 4,97 11,30 - 1‘-;', —-‘—;:-v—-—---—‘
C.E.C. pH 7.0 (NH, acgtate) : 5,1
i s ues (N} % 90 7 74
Satu:;atwn en cat'll_m”' basiq [E) 2 100 10 mr:»
c.E.C. effective (KC1) m eq /100g 4,49 2,04 11,76
e e ——— s { -
Caco3 A 0 0 | 0
! o B
: s [ s
% 0 0.3 ; i
Matiére organigue Lt ] 0.
————— i i =R R T |
“phosphore assimilable : & .
PROSPO e 1 Na HCO3, pH 8.5 gt : .61 " ! il
0.1 N HC! - 0.03N NHg F ppm | & l \ |
e e a o il B .
= .____________..._.__---—-———-——3-~—-—~—--- o e -
LES TESTS SUR LE TERRAIN UNTTE PROFORDL UK | oy
‘InﬁdT’trat‘ion 3 C”'f.""
permeabiité : Porchet, K cm/nr 1'
L U U R —— |
e ———




PROFIL DE REFERENCE : yx 9

Unité supérieure de classification (FAO): Acrisol gleyique

Symbole d'unité E?dd]agiqgg : T Sy

Localisation : au bord de 1'ancienne " Photo: 90
+  proute vers KOUNKANDE -
3 5,5 km au sud de VELINGARA

Position physiographiqué de la station : terrasse supérieure

pente : < 0,5 % Altitude = 26,5 m

Végéﬁation ou
“Utilisation du sol : forét de savane (+ -)

Microtopographie : pas de microrelief

classe 3 - drainage modéré; nappe phréatique

Drainage :
.——l—-—"‘-"'_-' - - -
_remontant trés fortement par périodes

sol & texture moyennement arossiére, 3 réaction

Résumé :
' fortement acide




Description du profil:

0 - 20 cm Gris brundtre clair (10YR 6/2) a 1'état frai i
_ a , ais et gris
clair (10YR 7/1) & 1'état sec; Timon sableux fin; %gssif.

60 cm  Gris brundtre clair (10YR 6/2) a 1'état frais et aris
a}a1f (1OYR 7/2) & 1'état sec; taches assez nombreuses
de dimensions moyennes, de couleur brun intense; limon;
massifs; limite diffuse. ’ ’

20

120 cm Brun jaunatre (10YR 5/4) a 1'état frais et b ] 3
: YR 5/ run jaunat
c]a1r g1OYR 6/4) & 1'état sec; taches nombreusesJ dea "~
dimensions moyennes et arandes, de couleur brun ;ntense

(7,5YR 5/6); limon; massif; Timite oraduelle & diffuse.

60

185 cm  Brun (10YR 5/3) & 1'état frais et brun jaundtre clair
(10YR 6/4) a 1'état sec; taches nombreuses, de dimensions
moyennes et grandes, de couleur brun intense; Timon sablo-
argileux, presence des pisolites; massif; collant
blastique; limite graduelle & diffuse. ’

120

210 cm+ Brun (10YR 5/3) & 1'état frais; taches nombreuses de

: grandes dimensions, de .couleur rouge jaunatre; limon
argilo-sableux; structure polyédriaue subangulaire faible
avec des pellicules d'argile a la surface des @léments
pédiques; nombreux pisolites -

185

Propriéteés physiques
et chimigues: —1'eau utilisable: 43 mm (0 - 30 cm)
106 mm (0 -100 cm);
la CEC trés faible;
le taux de saturation en bases faible;
le taux de saturation en aluminium = 50% en dessous de

20 cm.

faible teneur en matiéres organiques de la couche super-

ficielle,

i |

!

Limitations: fertilité du sol

Aptitude culturale: zone marginale de o5 REIE B RE
’-_______———D—'—H'-‘—'—'-'
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PROF!1L DE REFERENCE VK 9
ANALYSES DE 501
DETERMINATION UNITE T pnoronnn e -[;1‘1:-}
0-20 20-60 (=120 i)
Granulométrie '4’5—*—*— ------- SN B N
2.0 - 0.2 mm 4 ‘9 | 11 23 4y
0.2 - 0.05 mm % 58 31 25 2
0.05 - 0.02 mm Y ; o e )
3 “
0.02 - 0.002 mm % 22 3 L .;
< 0.002 m % : N - < .-.
Texture (lab.) sL . Easae — — | — i
LS <ClL
Densité apparente g.cm-3 1,6 - g e [kt (B
Densité réelle g.cm-3 2.7 25 E‘G )
Porosité totale 9 41 23 7 7,1
Capacité au champ g 15.4 15 =itE ru ] s
Teneur en eau, PF 4. o 4,0 11.0 He
Capacité pour 1'eau disponible % 11,4 42 o4
Conductivité hydraulique (lab.) IR E
1 hr cm/hr . 0,54 Lk .
6 hr cm/hr 0.36 1130 E'ui
e i
24 hr cm/hr 0,39 0.56 050
-1-._irni te de liquidité 9 ' 15 14 R s i
Limite de plasticité < L 11 0 1
pH Ha0 1. 5 G 5435 vl | ' |
pH KCO1 1. & 2.4 4,00 40
e T -T'_"l‘ Tt
Conductivité 1 5 P cm 15 1 -
] 1 H XC! 4
Aottt 2 ) neg/100'g “0,m <0,01 <0,01 <0,01
Al 3+ 0,19 B 2,74 2.61
‘_'_'_‘_-_—”_'_—_—-_ " D - NPT
Acidite totale (pH 2.0) 2,02 3,86 5.62 i
_'__._,_._.———"_"_.__ E— -
Cations échang{RHq - acetate) : K
Ca2+ B g.gﬁ 0,99 0,76 101
g2+ " 0,37 0,62 0,34 0.t
Na + " 0,02 0.04 0,1 :|::
K + 0,04 0,05 7,08 0,04
1 ' = Sta . 3,00 .'_{;"; o W . e i
TC. oh 70 (1, - acétate) : o -
gaturatign en cations basiques (M) 5 43 3 \ .
Saturation en cations basiques (E 87 50 ! 1 3
c.£.c. effective (KC1) m eq /1009 1,48 3,37 0l 4
-__w____‘____________—.--———-—'_'__—.——-—--————v——." ! =i = i
] { - - . i
£aC03 f | |
/4'“‘—*‘-———-—**‘— RS 4
e 1
s % { [ ) i |
Matiére organigue i
T .‘.-:’":-srsiln‘”ab}ﬂ ’ i
[hdpg“)ge!“l Na HCO3, pH 8.5 ppm P -. ) |
0.1 N HCl - 0.C3N HHg F ppm P ! i -
- P © N :
P e i || T o | &
L£§ TESTS SUR LE TERRAIN INITE l BRAFDAGLUL Lo
2 e e AR ST ""__'__I_-"_"'__""] ;-I.'-__"II]
1nfiltration ci/hr 1 ! a
K em/hr |

porchet, K

slermcabﬂité :

e e
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PROFIL DE REFERENCE : vk 11

Unité supérieure de classification (FAO): Acrisol gleyique

Symbole d'unité pédologique : TSy

Localisation & au bord de 1'ancienne " " Photo: 98
route vers KOUMKANDE
a 7,% km au sud de VELINGARA

Position physiographique de 1a station : terrasse supérieure

Pente : < 0,5% Altitude = 25,3 m

Végétation ou

Utilisation du sol : forét de savane (+ -)

ticrotopographie :grandes termitiéres (3/ha)

classe 2 - drainage imparfait; soi submeraé pendant

Drainage : ' '
plusieurs mois par an.

. couche superficielle & texture movennement arossia
2 = 3 2 = 5 - L S1ere,
T a reaction moyennement acide sur un sol argileux a
aley, acide, peu perméable. 4



e ——— e e e — e _ L L
- s

Desc v1':*1{n1 du pr%af jt

0 - 20 cm

20 - 50 cm

50 ~ 116 cm

110 - 180 cmt

Brun grisdtre fancd (10YK
i (10YR ff2)
%

erﬁMaLwL Cla
sableux;

Lo

Brun qrﬁg" a 1'éiat frais pu sed: taches
peu nemureuLis, de dimensicns moycennes.-de couleur brun
intense; argile; polyédriaue SU)‘ﬁﬁh]“.FE; collant,
légérement piastiques Timite diffuse ondulée

Brun grisitre (10(R 5/2) a 1
(10YR 6/3) & 1'Atat sec; ta
grandes d¢imensions, de coulel
polyédricue anguiaire avec ¢
les surfaces des éiéments pédi
limite diffuse

f'l'_\

s pellicuins d'argile sur
‘o &

iies; collant et plastique;

Gris a aris clair (10YR 5/1) & 1'état
de grandes dimensions, dc¢ codleur D

argileux; polyédrigue subanqulaire fort: trés dur & 1'état
SEC, trés collant et oTG~L.‘re a l'etal frais.

Propric¢tes ths;ﬂﬂfﬁ

(t- C}1 ii](]U( 5

= - ———""Tyteau utilisable: 40 mm (0 - 30 cm

Limitations:

—— e

&pTlthHG CU'

N

N\
/
113 mm {G -100 cm)
j n 8 §
10 cm)
ange

b, B
able orésen

.
A cause de T'aluminium
toxiques pour de nombreuses plantes

_faible teneur en matiére organigue

drainaqe; sol (acidité en dessous de 20 cm, fertvilité);

" microrelief.

turale:
riz irrigué, ZRs




FROEIL DL

ANALYSES DE SOL

REFERENCE

Vi 11

pprreapilite ! porchet, K

CETERMINATICN UNITE PRGN U :'w,} i
e e i Hrat
0 - 20 20 - 50 50 - 110 T .
|
Granulométrie S
2.0 - 0.2 mm % 2C 12 20 [
0.2 - 0.05 mm 9 32 19 . i |
0.05 - 0.02 mm * % 17 Ty T T 1 ;
0.02 - 0.002 rm x 19 2 i 2
=< 0.002 mm @ 12 o1 1 .
Texture {lab.) L/SL ¢ T } S . - i
| _ L)
Jensité cpparente : g.cm-3 1,6 i3 I T RS
Densité réelle g.cn-3 [+2,8 26 ‘ 2.7 5 5
Porosité totale s 42 50 [ 5
Capacité au chemp (lab. PF 2,5) Y 16,3 SR —
Teneur en eau, pF 4. ) s 7,1 Bk I
Capacité pour 1'edu disponible “ i
9.2 A
8.0 6.0
Conductivité hydrauligue (lab.) e amii e e
1 hr cm/hr 0,95 . 1.9 - 4
6 hr cm/hr 0,83 17 ;l':)

24 pr cn/hr 0,49 ) ﬂq,l
Limite de liquidité 4 22 3 = < 2;5;__ =l ] v
Limite de plasticite ¥ 8 18 3 '1.1'

pH H»0 1 245 R e 1| ()| o ”

pH K 1 1 2.5 3,95 3,60 Jah b

el we Ly e
1 l
Conductivité 1 B ps. cm 18 r ; ? “
R F e R R o o e e o | e s o s T S s . t
dite N KCT : i
M“"::"“ N KCT) neq/ 100 g < 0,01 < b0l S - -

7 i 0,52 2,94 3.42 i ]
hcicité totale (pH €.0) i 4,20 7.45 | .
_._._________.———"——__'__—-.____- w—— - - ” = Ir ;

“aticns échang{NHg - acetate) @ A | |
Z 2.0l | | |

Cal+ " | | B |

!II'§2+ " | {‘,"1(:! N, 7H ] S P |

Na + ik 0,04 « o

K+ % 0,08 AT ool ,

i B e [T | Wk (N £ |
C.E.C. pH 7.0 (NHy —iacetatp) | ‘t s i\ i ) _ ;
Sityration en cations 'E:_} ) .:._J |

' " " — 1 i) F [ 4% |
cz.c. effective (KCT) m eq /1009 (PRl
L3 l

e 6 — 2 i <:
i I l 1
Matiere organigue . I |
! |
. e i = £22 e i !
(haanhare assimilable @ ' ) . .
';)_5 W Na HCO3, pH L5 | Jot . !
o.1 H HCY = [P.G:il‘i' HHy F | g :
i - > i i
s A -
re TECTS SUR LE RRAIN INITE o
LES TESTS f_{_jff“ ____! il j
i AN ! L hre ( p
nfiloration o | ] .
4 | ci/hr |
! i
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Fasu s &
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R

Jdifluse

aouge pale (10 R 6/2] y
moyeanes et de couleur grise

Pl i

kil

J T'etat frais ;. taches
3 Vimon argileax ; massif o oown pew collant o

kb euses,

}

o dlaensiony
\

vhau

L oginoes argilianes dans les pores 3 Vimite gredsuclle
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ANALYSES DE SOL

OETERMINATION UNITE _ PRGEONGE R L)
0-20 J 20 - 9¢ g2 - 140 Pgh - 1490
H Granulométrie S R T ]
2.0 - 0.2 m ¥ 74 16 + Iy
0.2 - 0.05 mm ; % 28 I 35 ';,./ ‘
0.05 - 0.02 o P B 16 1 ' |
0.02 - 0.002 mn % 4 11 1 5
~< 0.002 mm % 26 21 3
> & TTab. i
: Texture (lab.} SCL 5L|_ oL Sl
Uensite apparente g.cm-3 1,55 1 62 R
Densité réelle g.cn-3 G 2,73 2,67 2 67 5 6
porosité totale 8 s 03 ke i
: _ LS L RN e ifr o,
Capacité au chamd % 13,5 16,6
Teneur en eau, pF 4.2 A % (a,9) 7,0 10,7
Capacite pour 1'eau disponible ° 4,6 9,6
| _c-onduct‘lv'ité hydraulique (1zb.} e Loile 7
1 hr cn/hr 2,09 1,62 q.73
5 hr a/hr ' 1,97 1,44 66
24 hr em/hr 1,17 0,92 058
Limite de liquidite 1 T s
Limite de plasticite |+ i
1 _-:;_—,;:::==:::=::‘.=====:~======::=;—=:= zs==m2E=ES P PP R P e At
3 pH Ho0 38 2.5 6,1 I i 1 3
! pH KC1 IS 5,2 38 i i
8. 2 | S - ' 1_
Y=o c ¥ -'1 ‘0 ¢ : Ty
(enductivite 1 T FS‘ & = } ! | .
e i e oy A —-
Acidite (1 N KC1) . % i
Woe: o ' .,I:;,!negfloﬂ g <0,01 <0,01 <0,01 20,01
Al 39 ) I = .44 2,58 2,44
e : PO (I I o poe
Aciaite totale (pi 8.0) 0,80 4,00 5,63 5.63
____,__,_.——--‘—‘"'.'"—___-_ T F i o et e g =
.- schang{NHg - zcétate} : . - .
Cat10237$cb galing . 3,103 1,25 0.75 6. i
Y :2'1_ * 1,25 0,63 0,57 o,
pee : ! 0,01 2,01 008 | e
K+ 0,11 0,10 | 0,08 I L
s et s f |
" _ acétate) g 4,46 5.21 6,46 i Nl
C.E.C. pH 7.0 {lHg - 8CC .
e aturation en catiens basiques wﬂ % 128 ok of : )
| " 3 P e s ol S O Lo & = v b 4.4
I SR |
<
| cc.c. effective (KCT) m eq'/1009 540 3,43 403 ! |
——---——_.__——-——'—'—*"__'_'““_*"'___'*" _— .
Caco3 ; § ® : i
. UL N
| = . 1,54 i AY
! wotitre organique x 3 ! ) (LR
o e <imilable : |
. Mhosphore 3551 ; y .
, 0°P5.5 M Na HCC3, pH 8.5 oo & yan | ’
0.1 N ACl - 0.03N Ny F pan 0,99 | 4
' - e e ——— —— ! 1 |
K b e e
ﬂ LES TESTS SUR LE TERRAIN UNETE : {PRATRL iy
L » = = " i = N - A ATy -
[pfiltration i ; i 4 | bl 0,3 .
o 1T
| pormeshilice ¢ porchet, K vy 1 ”
| t o ?’.f_- g B (0 -
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PIFTRENCE 2 VK 20

drate sunériegrn de glarsification (FAC): Arenoscl ferralique

Sambole

dlunite nédologioue @ TSy

Localisatian

Photo @ 124

position physiogrephicue de 1s station : terrasse supérieure

ation du col : forét de savane (+ -)

flicrotonogranhie *

faibles ondulations

Drainaau'-~ classe 3 - drainane modéré

“ﬂ-:exuure movenrement crossiére, faiblement acide
avac Wr6c1n1tarznn de fer dans un sous-s01 trés forie-
Hent ‘acide { =100 cm) .

Descrintion éu‘grcfﬁ1:

0~ 15 cm Brun orisédtre foncé (10 YR 4/2) & 1'eétat frais
et oriz a oris clair (10 YR 671) & 1'état sec;
Timon sahleux fing massif; racines fines peu

= oenonbreuses
110 em  © Jaune (10 YR €/4) & 1'ftat frais et jaune

(10 YR 7/6) & V'6tat seci limon sableux fin,
massif; compact et dur; peu NoMBreuses racines
Jusau'd 4L cm

110 - 180 ¢cm Jaune brundtre (10 YR 6/6) & 1'état frajs et

160 - 203

jaune (10 YR 7/6) & 1'état secy 1imon; massif,
dur et compact; concrations de fer peu numbreuses;
limite diffuse

cms  Brun arisdtre (10 YR 5/2) & 1'état fra
hrunitre clair (10 YR 6/2) & 1'état sec;
sahleux; massif, dur & 1'atat sec; collant &
1'érat numide; assez nombreux p15J11th

P;-grr'{ G1as r,hvs‘mum

Be == 1heau ut 115rb-L estimfe & : 36 rm (D - 30 cm)
. p 1 > !
2, d Y08 mm (G - 00 ci
g - la CEC trés faible, saturation en Jases ca la
R oo 1. o e Wi ,LI' = ) ]

couche T = 110 cm, trés faible aciditeé en cessous

dae 130 am

Limitations ¢ scl (CEC).ondulations

MClyculture | 2 5t 3




PROFIL DE REFERENCE : VK20

ANALYSES DE S501L

DETERMINATION NITE e e
i U.lJI TE PROFONDLUN  (em)
0-15 15-110 110~ 160 o wnn
Granulométrie SN ) . L
2.0 - 0.2 m g - B
0.2 - 0.03 um q % 2h X
a0 21
0.05 - 0.02 ma g B e o
0.02 - 0.002 mn & 1? 1'; _;'; ¥
o2 G e e L [ kS e o s
<< 0.002 mnm % ‘ ; - %
Texture (leb.) FsL & “——bL—vw—-_ =S _.L_ T v e
_— i
Densité apparente g.cm-3 (1.6) ' ﬁi- = =
Densité réelle g.cm-3 2768 330 >
Porosité totale 4 / 2,78 i
Capacité au champ {Lab. pF 2,5) « 10,9 i m.‘ 1 A
Teneur en eau, pF 4.2 g 2,0 24 d’:
Capacité pour 1'eau disponibie 4 8,9 6.2 6.3
Conductivité hydraulique (1zb.) - e R
1 ag cn/hr 0,88 15 1,88
& hr cn/hr 0,82 0.95 1.7t
23 hr cm/hr U,46 0,42 i ﬂ‘l
Limite de Tiquidit? L . | e - - il
Limite de plasticité @
pH Ho Tees 2.5 . 6.8 - P kel
pH KE1 Thsse2. 5 5.8 44 ‘ d A
] .._--______.___..-———-—'—'_—'——""'“‘-"_'-—-'—' r e Y
. =]
Concuctivite ) Gl St PS- cm 65 46 4 | ;
e ————
porgite (1N KCT) .'
HL" - meq/100 g < 0,01 | <n.m )
Ay 3 ¢ = i aen S,
e S " P e e |
acicite totale (pH 8.0) <0,4 <ULk |
________.._-4——————'_""’_—-—-——-.._._._———— A P e e i
e e p {
L tions echang{NHg - acétate) P i
| by 1 3,.-?II I
Lact I | et
MaZ+ | 1,63 |
Na v " N ;
¢+ b | {340 ) |
|
.0 .C-,m_;H ?":“"_-'J\_—”-Hd - acetate) ' 3,00 o5 i' S !
sturation en cations hasiques (N} 100 11 |
gaturation gn cetions basiques (L) 130 A0 S RO Pt o |
saturer b il - _ -
c.e.c. effective (XC1) m eq /100g 4,69 2,10 ¢ Clodh | wigia
. _..__________._——-—-"—_‘_"'__' ——ﬂ—"-- . USRI S ‘
£aCo3 4 - ; _:
_._.______-—_____-—-————--—_"'————‘_‘_‘_'—” === oo
i 4 110 ! : !
Metigre organique & L Byin | e . '
it _-—-_-—-——"'_"—'——_"”"-‘_'—“"_""—"'_'-'_“ Tzt ==
Prasphore assimilable : ,
0.5 M Na HCO3, PR 8.5 pom 5.4 i
9.1 H HC1 - 0.031 Ny F ppa P - _ : |
. e e b il | 1
o4 _— e ———— I_____.-_....,__._ = T
LEs TESTS SUR LE TERRALN URITE PR
Inf rr”ian_ i cn/hr o
perméabilite ¢ Porchet, K J cm/hr =




PROFIL DE REFERENCE : VK 29

Unité supérieure de classification (FAQ): Gleysol entrique

“

symbole d'unité pédologique : Df

Localisation : prés de KOUNKANE , a Photo : 148
environ 500 m au nord
de 1a ville

Position physiographique de la station : fond d'une vallée
Dériphériaue
Pente : < 0,5 % Altitude : 25 m

——

Tl |

Véqétation"ou '
-—-:.___-'_—J;_'-_'_' . . Pl
Ttilisation du sol : riziéres, quelagues gros arbres

Microtopographie assez nombreuses termitiéres du type
— "champianon"; faible ondulations

classe 2 - drainace imparfait; vallée périodiauement

Drazinade : '
inondée pendant la saison de pluie
Résumé sol 3 texture fine, @ réaction modérément acide avec un

B sous-sol peu perméable; présence de aley dans tout le
nrofil ’




,}'-

Description du profil:

0 - 17 cm Brun foncé (7,5 YR 3/2) & 1'état frais et gris
(N 5/0) a 1'état sec; argile; fortement polyédrique
subangulaire; trés dur & 1'état sec, ferme a 1'état
frais, trés collant & 1'état humide; racines peu
nombreuses; limite distincte réguliére

17 - 80 cm Brun (7,5 YR 5/2) & 1'état frais et gris clair
(N 7/0) & 1'état sec; taches nombreuses, distinctes,
de couleur brun intense; a-gile, fortement polyédriqu:
pellicules d'argile sur les surfaces des &léments
pAdiques; trés dur 3 1'état sec, collant et plastique
3 1'état humide; pisolites peu nombreux

80 - 200 cm+ Brun (7,5 YR 5/2) & 1'état frais et gris-rose (7,5
YR 6/2) & 1'état sec; taches d'une part nombreuses,
de arandes dimensions, distinctes, de couleur brun
foncé et d'autre part peu nombreuses, fines, distin-
ctes, de couleur nO‘ire,ar‘g‘i'Ie; les autres caractéres
semblables & 1'horizon 17 - 80 cm

Propriétés physiques

ot chimiques : 1'horizon sous-jacent a la couche superficielle

o e (17 - 80 cm) est fortement acide avec présence d'alu-
indum échangzable (1,2 meq/1009)-41 est caractarisa
par une conductibilité hydraulique trés faible (test
de laboratoire)

L]

Limitations : inondations pé&riodiaues
Limitations

riz irriqué 2Rst

Agtitude culturale :
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PROFIL DE REFERENCE : VTK 4

Unité supérieure de classification (FAD): Ferrasol orthique

Symbole d'unité pédologique : Pp

Localisation : 7 km au sud de PhOtC; . 92
‘ VELINGARA sur la

nouvelle route

vers KOUNKANDE

Position physiographique de la station : plateay

Pente : =< 0,5 % Altitude : 38,5 m

Végétation ou

‘utilisation du sol @ Zone de transition de la zone cultivée et

des jachéres; auelques arbres

Microtopographie : trés faibles ondulations

Drainage : classe 3 - modéré

REsiiiE Cough? sunerf?c1e11e du sol a texture arossiére 3 raaction
) modérément acide sur un sous-sql 3 texture moyennement
arossiére et a réaction fortement acide.




Description du proiil:

0 - 22 cm " Brun grisatre trés foncé (10 YR 3/2) a 1'état
frais et brun grisatre foncé (10 YR 4/2) a 1'état
sec; 1imon sableux finj; massif

22 - 70 cm " Brun clair (7,5 YR 6/4) & 1'état frais et jaune

(10 YR 7/6) a 1'état sec; sable limoneux; massif

70 - 110 cm Brun (7,5 YR 5/4) 3 1'état humide et jaune rougedtre
(7,5 YR 7/6) & 1'état sec, taches peu nombreuses de
dimensions moyennes et de couleur rouge foncé; limon
argilo-sableux; massif; a 1'état sec trés dur, a

" 1'état humide trés collant

110 - 200 cm + Gris-rose (7,5 YR 6/2) & 1'état humide et gris-rose
(7,5 YR 7/2) & 1'état sec; taches peu nombreuses,de
dimensions moyennes et de couleur rouge foncé; limon
sablo-argileux; massif; trés sec et compact & 1'état
sec, trés collant & 1'état humide; pisolites
peu nombreux

Caractéres physigues ; .
<t chimiques : CEC, bases échangeables, taux de matigres organiques
=~ et phosphore assimilable trés bas.

La capacité de rétention d'eau : 35 mm (O - 30 cm)
144 mm (0 -100 cm)
Limitation : Fertilité du sol
Bl tuttt

Aptitude culturale:non irrigable, 6s
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PROFIL DE REFLRENCE : vTK 8

Unité supéricure de classification (FAO}: |[uvisol gleyique

Symbole d'unité pédologique : Df

Localisation : & 12 km au sud de Photo: 96
aas VELINGAPA sur Ta

nouvelle route

vers KOUNKANDE

Position physiographique de la station : vallée périphérique

Penté : < 0,5% . Altitude = 31 m

Yégétation ou

Utilisation du sol : forét de savane (+*) avec comme espdce

dominante TERMIMALIA MACROPTERA.
Anciennes riziéres dans les clairiéres

Microtopographie : assez nombreux petits monticules (10-20 cm
—  de haut pour 30-50 cm de diamétre)

Drainage : classe 3 - modéré; inondations saisonnidres
LA

Resumé : sol & texture moyennement arossiére, i rgéaction ]gcerement
— acide et avec un horizon argileux distinct S




Description du profil:

1'état frais

0-20cm  Gris bunatre clair (10 YR 6/2) &
1 1'état sec; limon

et gris clair (10 YR 7/1) a
sableux; massif

20 - 80 cm Brun arisdtre foncé (10 YR 4/2) a 1'état frais
et brun (10 YR 5/3) & 1'é&tat sec; Timon sablo-
argileux; structure polyé&drique subanaulaire
forte; pellicules d'argile sur les surfaces des
éléments pédiques; limites araduelle ondulée

80 - 175 cm+ Brun (10 YR 5/3) & 1'état humide et brun jaundtre
clair (10 YR 6/4) & 1'état sec, assez nombreuses
taches rouge jaundtre mavennes et arandes; limon
argilo-sableux; fortement polyédrique subanaulaire;
pellicules d'argile sur les surfaces des éléments
pédiques; trés dur & 1'état sec; formation des
fissures ouvertes pendant la saison séche

Caractéres physiques
=t chimiques : Eau utilisable : (0 - 30 cm) - 43 mm
(0= 160 cm) - 159 mm

CEC : trés faible dans 1a couche superficielle
mais augmentant & partir de 20 cm avec
1'augmentation de la teneuren aragile

Limitations : CEC tres taible; pourrait cependant étre augmentée
s au moyen d'une bonne utilisation de la matiére
organique

Aptitude culturale : riz irrigué 2 Rs
Aptitude cUTtiTe =
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PROFEL DE REEERENCE 3 YTk &

ANALYSES DE SOL

DETERMINATION | UNITE - PLLOH 1 1 '
| PEURPCY o)

Q=0 ! -1t }
Granulométrie T ’r . i J
! .
2.0 - 0.2 mm % 1h ;
0.2 - 0.05 mm 4 3 | 2 |
0.95 - 0.02 m z 25 f s
0.02 - 0.002 mn g 26 14 1*
<< 0.002 o % 6 [T e e § s
Texture (ieb.) R T TR
Jensité apparente g.cm-3 1,53 & i I &7 r
Densité réelle g.cm-3 2,71 i 240 | M 5
Porosité totale % 44 a3 y
Cepacitd au champ (Lab, pF 2,5) % 17,6 17 N
Teneur en eau, pF 4.2 % 4,0 9,4
Capacité pour 1'eau disponible % 13,6 hiy |
Bl N

Conductivité hydraulique (lab.)
1hr cm/hr 0,39 5,39 { S

6 hr cn/hr 0,35 0.4 ! B
24 hr cm/hr 0,23 0,184 | i 1
W18 010
Limite de liquidité “ T ST i I e
Limite de plasticité % 11 : !. o
£tk ' R
S i
O = I e T R S i "
Conductivite 1 5 ps.cm ” 26 ! | .
Acidité (1 N KC1) 5 |
A H ,—.{ = meq/100 g < 101 | - i I
A1 3+ 0,03 | o |
- __,____-_...___--—-—--.—-—-—-—-'—"—_‘—— [re—— .‘ e i T | - ;
fcidite totale (pH 8.0) 0,00 | '
I—— X i | = = i
R e e '
Catinns échang{NHg - acetate} : ‘, . i 5
CaZ+ ' (i 320 i
g2+ | ' |
+ I i .
. i s e e e i i = | 4 I |
cE.c. pH 7.0 (NH, - acetate) 1,90 | i | .
aturazicn en cations basiques{N) b3 | ! i
: ! 4.2 i A= o - G4 ¢ 1441 { !
sefective (KCT) moeg /1009 : e | !
N ]|
1}
roanlaue |
| I-.. 3 |
r._ Hy F H i !
| |
| 1 !
| i |
| z ERAALN | i |
| — E TERRAL |
o 5ia 2 I 5 r. f | i
| i b }
1 tration 1 |
= L Parchet, k ; '
| f agili |
I
i .
|
a qI.
|
)
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PROFIL DE REFERENCE : VTK 9

Unité supérieure de classification (FAD): Acrisol orthiaue,

Résumé : sel &
RESUDS

phase nétroferrique
symbole d'unité pédologique : Pm

Localisation : a 14,1 km au sud de Photo: 124
VELINGARA sur la

nouvelle route vers

KOUNKANDE

Position physiographique de la station : plateau

Pente- ¢ 0,5% Altitude : 39 nm

PR

Végétation ou

Jfilisation du sol : forét de savane mixte (-*)

Microtopographie : faibles ondulations

Drainage : classe 2 - drainace imparfait
praiess

a texture moyennement arossiére, & réaction 1ggérement
acide; au dessus d'un horizon arcileux, compact, a réaction
léqgérement acide avec de la latérite idurée en dessous de
80 cm



l

Description du profil:

0 - 30 cm
30 - 80 cm
80 cm+

run grisatre trés foncé (10 YR 3/2) a 1'état
humide et gris (10 YR 5/1) & 1'état sec; limon
sableux fin; massif ; limite distincte

Brun foncé (7,5 YR 4/4) a 1'état humide et brun
intense (7,5 YR 5/6) a 1'état sec; limon sablo-
argileux; faiblement polyédrique sub-angulaire

avec des traces des pellicules d'argile sur les sur-
faces pédiques; trés compact, trés dur a 1'état

sec, trés plastique & 1'état humide; limite
distincte

Cuirasse ferrugineuse, probablement faiblement
perméable

ques

Caractéres physi

e T '
el chimiques :
BC CiiigyEs

Limitations :
Limter — =

| Aptitude culturate:
-‘__.__._______._-—r———"'_—__-‘—"

27 mm
83 mm

(0 - 30 cm)
(0 - 80 cm)

Fau utilisable

Faible CEC
Faible teneur en matiére organique

Sol (profondeur, eau utilisable, CEC)

Passablement apte & la culture du riz irrigué,
2 Rs (2s)

- PRt - - § Tl S — — e e
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PROFIL DE REFERENCE VIK 9
AKNALYSES DE 501
DETERMINATICHN UNITE ‘""—-l;-rr-,-r—ra‘ a ”:‘.. : L
- A Ui s {cm)
0-30 -
Granulomztrie E 2
e R S e
2.0 - 0.2 m 4 33 27
0.2 - 0.05 mm v Iy 4
.05 - 0.02 mn % 10 S
¢.02 - 0.002 nm 4 t:. 17
=< 0.002 mn 4 6 v R
17
Texture (lab.) sl "_';)'r-]- TS - -
Densité apparente g.cn-3 1.7 iTaT - LAt
Densité réelle g.cn-3 2179 7
Porosité totale “ 39 32;""J
'
Capacité zu champ jlab pF 2.5) % 7.8 [P l-—;————-——--_.._._.__ e
Tencur en gau, pr 4.2 4 2.6 1}‘}'5
Capacité pour 1'eau disponibie y 5,2 65
Conductivité hydrauligue {1ab.) —_—— e &
1hr cn/hr 286 356
6 hr en/hr 1,2/ 363
24 hr cm/hr 0,75 3,60
Limite de liquidité % 73 i e B
Limite de plasticité %
pH Hp0 Po o B8 63 Gl PN
pH < 1 2.5 5,3 1.9
Conductivité It g ps. en”t - i
Acidite (1 N KC1)
H o+ meq/ 100 g < U0,0) 2o
Kl 3%, - i
1’
e
Acidits tatale (gM 8.0} ¥ 0,80 1,61 7
Cations dchang(fiHa - acétata) : . Sk
CaZ+ m 1 2,52
s 0,63 2128
b i = 0,63
Na + 7 0,03 0.03 i
K+ 0,12 0 |
s T acétate : 4,45 T
Ct.C. pH 7.0 (N, - acétate) 318 7,39
Saturation en caticds basigues (N) % 73 a5,
Saturation en cations basigues 100 100
CE.C. effective TXCT) m eq /100g 3,27 3,38
RS S TR T 1 e
Rt % = =
Cal03
OIS L O3 Ll
_t . % 0.91 |
Matiere organique “
P i e S
e esimilanle s { !
prosphore a33 10 3 | !
I 05 1 Na HCO3 p}t Lf.a pp$ E ] [ |
0.1 N HCY - 03N NHg F pp 9 { ¢ .
e e Tl ;
LES TESTS SUR LE TERRAIN UNITE PROFONDEUR (1
B> D A SR e ; )
) e = e _— -_— ;
infiltration " a/h s : .
1iee o porchet, K A
parmeabl 1156 - | W (e Npy
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FROE L (0E R FEREB L

ANAEYSES DE SOL
DETERMINATICN UKITE { —
1 el BE
franulométrie ; i
2.6 - 0.2 mm % 19 i
0.2 - 0.05 mm 9 1 "
5.05 - 0.02 mn 5 s T ) =
0.02 - 0.002 @m 4 16 17
<< 0.002 ma % 5 = DT -
Te iab. i i 3 :
_cxture {1zb.} 1 o
Deneité apparente cn-3 1.6 i
Densité reelle : - 2,6 23
Porosité totale g.cm-3 38 60
Capscité au champ (lab pF 2.5) p4 TR o N i
Teneur en zau, pfF 4.z . 9 ?.? 2.7
Capacité pour 1'eau disponible 4 Al 7.3
Conductivite hydraulique (leb.) AT =
1 hr cm/hr 1,96 272
6 hr cn/hr 0,75 26
2'5 hr cm/hr n‘3'§ I)‘]'t
Limite de liguidité 4 12 4 oy ¥
Limite de plasticite L% a "
pH Ha0 1 %2%s 6.1
i ke 1L feges yiy i
1
e kel |
Conductivite 1 3 HS. o 96 {7
T e S SR i
Aciaite {1 N KCI) )01 <
{7 meq/1Cd g 5 Vi
23 4
aciditée totale (pH 8.0) ! 0,80 4.8 o
_________._,———-——-—'-_'__ o 2ot o U R
Cations échang{NHg - acétate) : . 1
a2+ ; 1,25 0,63
M2+ § 0,62 0,63
Na + . 0,01 0,01
K + 0,10 0,03
- : . acétate & 2.97 T
C.c.C. pH 7.0 (RHg scétate) w s 6,72
3 i ations basiques (M) % 64 19
Caturation r:’n c ! . (€) 100 i
S T oo L
C.E.C. effective (KC1) m eq /1009 1,96 3,20
CaCo3 y i 3
I — e, sy i -
______ g : ‘:
matiére organigue # 1,16 : i
___,_.___._..-—-—-—"_'_""‘-—-——‘-"_“-""—-“—“'"—"-—"— - e e it
r«:c hare assi:nilab]e ¥ _
P wlﬂé £ M Ha HCO3, ph g5 ppin ~:
071 N HCY - D.03 Ng | pon | .
NS : |
) e AR =rite
L£5 TESTS SUR LE TERRAIN J | PR G L
S AR | coshir i
tafiltration ~ ! | Hal etk
i e/ hr al

Bilité : parchet, K
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REFFRENCE 3 VIK 19

Ui té swgﬁjquqigijlqgﬂfj;iﬁgﬁifnu]: Acrisols ferviques (AL)

nle d'unité pedologique = 7p

Tieation @ & proximite ge 13 route Rounkane - Holda Photn 1 148
= a1kma Vest de le rividre Anambé

Position physiographigue de la sfation : coté d'une vallée prochie de la riviers

pente 1 0,5 % Altitude : 23 nm

véqetation ou utilisation du sci @ mise en qnchurc apres la culture d'auties var
A que le riz 5 quelques arbres co qeandes dinensicns :

sicrotopaaraphie 0 réqulicre

o & tlasse 2 - drainage modéré ; nappe phréatygue Ve 122278 o 5 nm snsddins iy
de 1z surface du sal

couche superficielle o texture moyennc a_grﬂ,hikrﬁ. G raction begeretnit avin
au-cdessus d'un ol permcable, 3 togture fine, ot a reaction fsteaent aohie

lipsg g-;pti-'"L‘l”__j'_"_“,_r_i_] :
G- #0ocm Brun trés fonce (10 VR 2/72) & 1'etat rrads, geis (10 Y0 Sad) o ol o,
Tion sableux fin 5 limite distincte, reguiiire
2, - 80 cm firun Jaundatee (Y ‘fR SA4Y - Etat Tedaise b dsundlve o badh CTOER 1050
G 1'etat sec g argile sableuse o Vimon avgiicus. mansit 3 guelyues grens
de dimensions noyennes 3 limite diffuse
oy - 179 e Brun jaundtre (10 YR 5/6) & 1'Ctat frais, brun trés pale (10 ¥R 7/3) o fetad
? sec, limon argileux & argile ; massif ; limite abrupte
Canoo 270 on Tres tachete, auuyheg drargile par intervalles, liwon avgileus fin, linon
i sapioux o D'dtan humide 3 de nombveus pisclites § sondages & 1o taricee, cais
non acnandt Lo
v [l )
hak S < faible THEL fadble baneur onibns
- capasite de potention d' o it ime LT I 1 ) (N A
(aiple tepcur onmativee ovgandque e B oraicie et B e
i Gacas TEPEriite ou sol LA T T B : i
ot rabicns 5 Hithae bk o 2 R TI
R P 1 < o S siil Bt REARTI
2 X T ety (A1) &% F RErv ' ]
" i i) i WS II| TN N (1 LA e
i T dang ek o s 1M ! o vy i
et
."
ik
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HEHET I PE AREPERENLE VR 19
ANALYSES DE 501L
DETERMINATION UNITE S Iii't-(:.-’;}-;;‘;'r'-a |-!1- {(.‘Il.ﬁ.__ 5 i
; e )
J - 30 - 9n i e 1
Granulométrie e A
2.0 - 0.2 = pA 24 19 o
0.2 - 0.05 m= % 40 26 9y
§.05 - 0.02 mn % R i TR -
0.02 - 0.002 ma 4 14 8 :
<< 0.002 mw % 13 36 P
Texture (lab.) FSL SC_—_{:: ST e
Darcité apparente g.cm-3 (1,6) 1.6 | e £
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