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BACKGROUND TO THE STUDY

Thiz paper deals with classification of land by farmers jn the Minianka region
of the Siwaa in southern Mali. The study was conducted as part of the
activities of the ESP/GRN (Production systems/natural resource mManzgemenk)
lcam in Sikasso, in collaboration with the Sotba Soil Laboratory in Bamako.
The team comprises agronomists, agro-economists, rural technicians,
sociologists and animal husbandey specialists. Iis primary role is to identify the
technical and socip-economic constraints on production and natural resource
management, o imroduce a farmer-centred appreach to ail specific research
programmes, taking accopnt of users’ real concerns and facililating
communicabion between farmers, extension workers and rescarchers, The final
aim is to develop extension messages appropaiate o the real situation on the

sroupgd,
ARSTRACT

in order o understand the tradivional system of soil classification, to apprehand
the criteria forming the hasis of this elassification and to determine the farmers'
strategies of sotl management, a study was done in the Minmanks region, in
southern hdaki.

The results of this stndy show that there exist 2 levels of classification:
the superigr and the inferior level. The priociple criterta for the soil
classification of the superior level are: the topoacaphy and the presence of large
seze elements, while for the inferior level, soils are classified acceording to their

consirainis and potentialities.



The aﬁ-tiludf: of zoils to be tilled after the first raing and their sensibilicy
to excess of water in terms of adhesion that can delay the tillage, are the
principal factors for the soil classification.

The analysis of the farmers” management practices of constraints and seil
potentialities helps to direet research and the development activities in the fheld

of soil management.
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SUMMARY

A study was conducted in the Minianka region of Southern Mali with 2 view
1o understanding the traditional soil classification system, grasp the criteria on

which it is based and identify peasant land management strategies.

The results of this study show that farmers classify land inte two levels: a
higher Tevel based on topography and the presence of coarse elements, and a
lower level based on soil constraints and potential. The main factors which
form the basis of soil elassification are the suitability of the soils lor tillage afier
the first raing of the season and their sensilivity to excess water, which can

delay working the soil.

. Analysis of the strategies adopted by farmers (0 manage different types of soil

can improve the focus of research and development activities.

il



1. INTEODUCTION

Unlike comprehensive systems which try to generalize and are not normally
developed by users, local elassification systems are specific to local prodection
condittons. Traditional classification systems reflect distinctions and priorities
which are refevaml 1o ussrs, soch 35 e produciion capactity of potential of
resources.  Factors which limit yields opficn provide the basis for rhis
classification. {Tabor 1923, Pawlock et al., 9920,

Kpoowledge of farmers’ perception of the potennial and constraints of the various
types of land should make it possibile to come up with more responsive research
and extension activities with régarcl to 201 manarement and conservation: to
this end, a study of traditional land classification was conducted By the Sikasso
section of the DRSPR in c¢-operation with the Sotuba sgil laboratory in

Bamako. The specific aims of this study were to:

- Uaderstand the structure of the fammers' land classification system and
2rasp the criteria on which o s based;

- Underziand farmers’ strotegies 1o mamape he Tonsiraine and poiential of
the land;

- Determine the resoits of these ﬂrat&gies in tzrms of crop yield from each
type of land;

- Help to guide research and development activities aimed at more effective

land use managemment.
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2. DESCRIPTION OF THE STUDY AREA

The study of traditional land classification was conducted in Southern bMah in

the circle of Koutiala, speeifically in the Siwaa area’ (see Map 1).

In this area, aitempts have been made (o get across many extension messages

abouwl maimtaining and protecting the so1l, fellowing the degradation caused by

bhumans and accentuated by lower rainfall over the last few decades. Formerly

T 10 1050 mms, annual rainlall over the last 10 years has been of the order of
S0 ko 300 mm (Veldkamp et al., 19213,

3. METIHODOLOGY

Individual discussicns using an interview guide were conducied in the fiekds of
22 farmers. Those whose farms have been the subject of permanent monitoring,
since 199M) were given priority. Discussion arising from a proup visit {o each
village helped to elarify some points o the interview guide about whach

fanimers” opimions were divided.

As parl of its permanent monitoring and evalvation programme {PME), the
DRSPR/Sikasso has been sollecling data since 1990 from 30 farms within the
Siwaa., This smdy draws on the data collected in vespect of crop yield and

fertilization on different types of land.

The 31wwa 15 wn inter-village organisation covering six villages which have somec
6,50 inhabitants, all of them agro-pastoralisis, the majority of whom belong to the Minianka
cthnic proup, with a totak area of 16,609 hectires (Toord of al,, 1992].



4. FINDINGS AND DISCUSSIONS

4.1 Local classification units

Farmers establish classifications on the basis of a set of criteria, the most
important of which often gives its name to the type of land. The Minianka

farmers of the Siwaa use two levels of classification Chigher and fower).

Higher level uniis

Classificarion eriteria. Uniis at this level are mainly differentiated on the basis
of two croteria: (1) twopography/geamorpholopy and (2} the presence or
otherwize of coarse elements. Higher level units come one after another io an
arderly sequence following the contoyr lines (lopographyfgeomorphology).  In
the sequence of higher level unus, Meowra is thus always found lower down
than Miangta and Miongférégud in a given topographical sequence. The
presence and size of coarse elements are also key criteria in distinguishing
higher level units. Some less decisive criteria such as flopding and colour are

used in distinguishing units at this level,

Tunes of rerrain.  The higher level units are: Mangaa (Mang-pon), Miang-
Jférégué, Mowrn, Foa and Dou-férégud (see Diagram 1},

The Mangea ts characterized by gravelly soil scattered with stones or blocks
of compacted earth. The soil is not generally deep. The twp of the Niangua is
called Niang-pou. Certain plant species may dominate in the Niangua, stch as

Combreisn ghuinosunt, Detarim microcarpunt, Burkea afficana, etic. In the
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past, when rainfall was good and animal traction was not available, the Niangua
was used for agriculture {sorghum), despite the presence of blocks of compacted

earth.

The Niang-féréguwé soil is gravelly with a few stones and blocks of compacted
earth. The trees and shoubs found oo the Meng are also present on the NMemng-
fBrégué, Demopraphic pressure bas meant that the Nigngsférdgué is

increasingly being brought under cultivation.

The main characteristic of the Moura is the lack of gravel, blocks of compacted
carth or sandstone. Large specimens of Vitelfaria paradeca, Parkic Bigiobosa
and Danielfiz {Hiveri are found here. The Moura is now the main agriculmral

ATEA.

In topographical terms, the Fae corresponds to lowlands which are subject o
fMlooding. Its surrcundings are rich in hydrophilous plants such as Terminalia
rmacroprera, Mirrggyna inermis, Darnielfio offveri, Piliostigma reticulan,
Sarcocephatus esculennes crc. The Faa is heavily used for field, tree and

harticultural crops.

The Dou-fErégud often acts as a transitional zone between the Mowra and
Dougon {creek), being the banks of the larter. Most Dou-férdgués in the area

are degraded with sparse vegetation cover.



Lower Jeve] unis

The lower level units correspond to the iypes of 501l lound on the higher level
units. They are differentiated according 1o constraints on their cultivation and

their underlying potential.

Criteria refaring re conxeraines,  Whether land is fit to be worked after the first
rains Of the season is a key criterion in {armers® elassification of land in the
Siwaa area. The texture of the topsofl is often used o differentiate between
land types. In this way, sand gives its name to the sandy soils fGrechiens) and
clay to clayey soils (floge). The degree of soil adbesion can be a bindrance
and 18 to a large extent dependent on texture. Starting to cultivate heavy soils
which have a good deal of coarse elements (eravel plus blocks of compacted
tarth) 1s only possible when the land is wet cnough and may also require the
removal of stones. The presence of a shallow impermeable layer may indicals
a likelihood of tempaorary water-logging of insufficient moisture.  Erosion,
althougl not often mentioned as a classification criterion, often comes up as 2

consiraint in land management.

Criterie relarieg to ferrlire. Colour is an indication of the potential of the soil.
The main cotours vsed are black (wo, woveged, red {grié, gaigua) and white
fen). Any blackish areas may be known as Towoge and any reddish arca as
Tagnigua (ta = part). Black land is considered by farmers 1o be the most
fertile, The abundance of vegetation and the height and species of trees and
grasses may act as indicators of moistare levels or soil fertitity, Conversely,
almost total absence of vepgetation s a characterisiic of degraded {or

uncoltivated) land or land which is becoming degraded. Land with a flat



surface or which crunches under the feet {loose silty soils} is often considered

to be fertile.

Twres af sofl.  The main rypes of soil on lower level units are: Guechfen,
Nfﬂﬂgaﬁum. Tawogo and Toric, Fag-pouro, Niang-guaghaye, N'Guingué,
Crua gy and Leodwni (Lodimafo) are other types whieh are neither eommon nor

much vused in the Siwaa area. This document concenlrates on the four main

types.

Grugchien are permeable soils characterized mainly by their sandy surface
texture and their suitability for tillage just aficr min. Work 1n the ficlds very
often begins on the Guecliien. The constraints relate to low fertility, large
numbers of ephemeral streams (Logope), capping after heavy rainfall and
waterlogging in rainy years. The Gueclien is sub-divided into Guechien guié

(red sand)y and Guechifen wo (black sand} according to fertility.

Niang-Tioon designates fine gravel mixed with fine earth. The main constraint
i low meisture retention due 1o the high gravel content and shallowness of the
spil, and the high degree of ron-off. Crop flanteming fas a resolt of saperfoial
rooling) and rapid wearing gut of farm implements must alse be borne in mind.
However, Niang-Tioon has the advantage of requiring less weeding due to its

low level of fertiliry.

Tetic s usually found high up on the slope and appears when the (op soil has
been stripped away. It is characterized by its red colour, high clay content and
considerable degree of adhesten when wet, The -soif (s deep, clavey and

cormpact. Inhltration is poor. Such land 18 guite sensilive to waler erosion and



numerous surface streams develop. FPlants on the Tatio are affected to a greater

depree than those on the Cuwecfien by any temporary breaks in the raims.

Tewega is vsually deep soil characterized by its dark or black coloar. The
farmers consider Tawoge to be the best soil from the point of view of potential
{development of trees and shrubs}. These soifs are heavier in texture Lhan Lhe
Guechiens and must reach a certain level of humidity before they can be
worked. However, excess water causes siickiness and clogging at a superficial
or deeper level. Excessive weed growth on Tawego constitules a major

costraink,

4.2 Land usec strategy -

Tlse of different types of land

The various types of land are not used to the same degree of intensity. Miarng-

rfoon comes in third place as far as use is concetrned, followed by Torde {Figure

1y,

This ungven use of diffcrent types of land is not only due to the matore of the
bedrock, but is also miluenced by the varyving degrees of potential. With kower
rainfatl over the last 20 years, sensitivity to inadequeate moisture has become an
imporiant criterion in judging sotl potentizl. Grechien is less fertile but, as it
retains moisture quite well under present rainfall conditions, # 35 beconing
more and mere popular and is culiivated by many more farmers than is

Tawgogo., (Figure 1)

215 such as Mengtioow and Taie have been brought under caltivation meore

recently than Grecfiien and Tawogo which have been cultivated on average for

9
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more than 25 yvears, As demographic pressure increases, the availability of
wneoltivated Grechien and Tawage Is restricted, leading to an extension of the

cultivated acea on Nang-fioon soils.

Preferences per bvpe of crop

Crop rotation on Mang-rigor mainly involves cereals. Sorghum is grown in
7% of rotations, miilet in 86% and cotton 1n only 20%. Scorghum-sorghum-
sorghorm-millet is the most common rotation (29%), followed by sorghum-
millet-millet-sorghum {17%). There are virally no rotations invelving the
cultivation of colton every two years on these soils. On Grechien and Tawoge,
cotton and sorghem fipure in 80% of rotations, against 0% for millet and 30%
Tor maize. The main rotations on Grechien and Tewege are two-yearly: cotton-
sorghum, cotton-millet and collop-matze. The fact that cotlon and, to a lesser
exient, maize ate cagh crops may explaif their prevalence on soils with

matorally high fertility.

Fartmets' manasement of the constraints and potential of land

Cenerally speaking, all types of land are worked in much the same way, but the
order 1n which waork is undertaken at the beginoing of the smﬁn depends on
rainfall and the 1ype of land. After light rain at the beginmng of the
agricultural season, Gueckien is ihe first to be tilled, followed by Tawego.
Tatio, and Mang-ricon are rilled last because they dry out quickly and retain
litthe moastyre,  After heavy rain, soils not subject to adhesion {Guechien,
Mang-tioar) are the first to be worked and those subject w a depree of
adhesion come last (Tenwage, Tarie). Gueclien can be sown dry v-_rith::mt tillage

whereas Towoges requires preparation of the seed bed.

11



According to the farmers, if ne organic matter 12 added, land degradation
{crosion and failing yields) will occur within 7 years on Tawego, 4 years on
Cneckien, 3 wyears on Mang-Tloon and 4.5 years on Tatio, on average.
Erosion-control teasures which have been promoted over the last few years
zeemn at first sight to be applied equally te the different types of soil. However,
farmers preder 1o set protective bunds on Taris rather than Gueecohien, perhaps

becanse bunds on sandy soils are not resistant {0 walker.

Farmers' ferlilizer use stratepy

The use of fertilizer depends greatly on the economic importance of the crop
fe.g. cotion). thara]]y-sptaking, farmers do nol seek o maximize yields.
However, one of the basic principles of fertilization strategy is a concern to
guarantee acceptable yields from afl the various types of land cultivated. In
managing fertilizer use, farmers take the potential of the land into account. As
they ave aware that fertilizer does not have the same effect on all eypes of land,
most farmers give priority to poor soils. Thus Tawage, which is recognized as
less fertle, receives more fertilizer than Gueckien (Table 1), Fawoge is also
fernlized 0 a lesser extent in order o minimize the possible risks of burning
in the event of low rainfall. Thick weed growih is also a coastraint on Tawega

which would only be exaperbated by fertilizing the laner,

i2




TABLE 1: FERTILIZATION OF COTTON BY TYPE OF LAND

Type of land | Np T of plots fertilized Rineral ferhiheer - average doce
with arganas fertilizer | kpfha
Wi M&T Area Cottort- FMNT
complex
Guechien 16 15 &9 4% 132 300
Tawopo 11 43 45 31 95 O
Miang-ticon 2 50 503 34 L1& (¥
Tatia 2 6T Q 42 141 100 _H

HNB:  Results shown are froan data eollectes] by PAME project,
Mp = number of plds of collonftype of land
M 4+ T = Matwre and sialks

Crops receiving the most fertilizer are cotton and maize, but sorghum and even
millet may be treated with mineral fertilizer when sowing is late, or with

arzamc fertilizer when sown on very poor soil.

Crop_vields per typa of land

Yields of corton, sorghum, sroundnuts and maize are higher on Grechien than
Tawogo (Figure 2) despue the faet thal the latter is potenlially more fertile thﬁn
the former. Thiz is probably due Lo the fact that Juechien receives more
fertitizer than Tawegs (Table 13, there is more room for maneeuvre in tillage
of sandy soils than heavy {hiack} soils in current rainfall conditions and the
thick weed growth is less conirpllable on Tawegs than on Grechien.  Millet
yields do not vary greatly from one type of soit fo another. This may be due
te the fact that this crop, apart from being resistant to inadequate moisture and

unfavourable edaphic conditions, benefits httle from the afier-effects of

fertilization.

£3
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3. CONCLUSIONS

Sonl classification by Miniaoka farmers distinguizhes a higher and z lower level,
the first corresponding 1o the type of land and the second to the type of soil.
Land potential is assessed using indicators such as coloar and the presence and
development of grasses and trecs on a Mlat surface. In claszsifying [and, Tarmers
take account of corrent rainfatl, as the best lands in a rainy year are not
necessarily the best in a year wien there is insufficient mepisture, Land which
can be worked @1 the beginoing of the rainy seaxon and jast after rain and which

iz not subyject 1o clogeing ig highly rated.

Farmers manage fertilizer on the basis of the oppertunities or risk associated
with its use, Less fertile land which responds well to fertilizer thus receives
higher doses than land considered 10 be rich, So farmers maximize profit by
fertilizing lhe less ferule Grecliien © a greater extent than Towoega, This
means that yields of all crops except miller are higher on Guechien.  Since
fatrmiers adjust recommended feralizer deses to the type of soil, alternatives to
standard recommendations are aeeded in order to make more effective use of

nutrients on the two main (ypes of land {(Guechien and Tawago),

In view of the growing use of Mang-Troon despite all the constraints, research
inter prodaction systems appropriate for such soil is urgently needed, Thesc
s0ils are rapidly beconiing exhausted as a result of the almost {otal absence of
coftton on this type of soil and the abundance of subsistence crops which are not
fertilized. The use of fertilizer on subsistence crops such as millet and scrghum
cannot be jostified in Mali's current economic circumstances, In seeking to
achizgve sustainability in prodoction sysiems which are mainly based on
subsistence crops, the development of agro-forestry sysiems seems most

appropriate foc these types of Jand., Dmproved clearance technigoes {Kaya et

15



al., 1993} could thus be a specific extension topic in connection with the
cultivation of Nigng-tioon. Research in this field must deal not only with
technical aspects, but also with socio-economic and iostitutional aspects, if it 1s

i be successful.

This study shows that farmers are aware that differant soils are susceptible in
varying degrees to erosion, and that erosion-control fechniques will need o |
differ depending on the tyvpe of zoil. However, extension woerkers do not
reneraily reeommend specific copirol menseres foe difterent kinds of soil. An
in-depth study of how farmers have adapted the wvarious recommended
techniques would lead w better targeting of rescarch and extension activities in

erosion colttrol.

Identifization and analysis of the physical and chemical properties of these soils
are essential to examine the basis for focal soil classification.  Further
comparison of farmer classification systems and those of cooventional soil
science would belp lmprove communication between researchers, extension

winrkers and small farmers

16
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