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lntroduction,-
Suline-~soils cover:la:rge areas in. all: continents and uru1er:a11· climatic conditions': The worldwide 

. . growth ofinigated farming often leads. m a secondary -increase· in.· saline soils· linked to ·tb.e ·physical 
and cheini.cal;Soildegrildarion aridito.inadeqnate irrigation, Jt musrbe:possible to gi-.:e an ·evaIUaiion 
of..:&alinity ·in. ailtivatecLsoils with:sufficieriLaccura.cy so as to. avoid its negutive· effects ·on· the 

. agricultural'production(RHOADES,·1984~ SZABOLCSl 1989, GHASSEMlet al., 1995) . 
. ·Fioip·.1989 to:.199:1. saline and acid. sulphate .soils in the lowlands ·of Qii.guinoun:HLower 
Casamance) were reclaimed. Two rice-growing areas have been constructed.in-these Sl!!rile soils· in 
older to show thnt the wuter management of an. antisalr dam· has a direCt io.tluelke~o~·~their 

, . productivity;.F.or this• purpose, impounded· warers ·have been .drained off:.: so that lheir· ct)ctnicaJ 
quality should be·conS:i.stent:withan.adequare:rice·growth. The agronomic res~ts obtained-in tcrmS 

... of;y,ieldhave-be.en conclusive for sevem:l.yean(MONTOROI eral.,·1993: MONTOROl;.1996); 
However. they raise a few questions concerning theit durability., . . . · .' . '~ 

. ei Sal!S. ~-be~removed' in a ·soil' profile ac(ording to several ways : dissoltition and "~moval by 

.. :nmoff waters· and/ouiminage waters ... Can.sue& processes:be identiJied and evahiated ? · 
• Bven though· hnman action carried out in lhe dam proves to tie· effective on· the general 
desalinizatioa of lowlands. do oome adequate cultivation technique:. allow to strengthen it ? 
In order to answer the..'>C questions, we make use of lhe sfllt ba.h:mces. · 

.... · 
Materials and methods · 
6iven:u,suihvolumeN. (expressed· in dm~). ;the. salt reser.ves Ms (expressed-in g) contained in this 

· volume:V ure calcul.utf!d by:.the relationship : 
"' . _Ms=CDa Yc=CDuHvV (l) 

. w~ co$S.ist1Je,<fissolved·s~t-~to£rAi: soil solµtion (in g·i.·1
); .· - . · 

. Ye is.the volume of·wUte:Ji (indm3}cqntujned in the soil'volume V·(in.dnh 
H-. is the vOlumerric water content (in dm.3 dm'3). 

Given .. the sius of the vo1ume V, namely the 
"·thicbess·z (dm»anil' t.he·ureu·s (dm2

). the z(dm)l·. 
· teliu:ionship o )·b_ecomes ·:· · 

Ms= CDss H, z_s. 

The salt balanre is established by calculating the vatiation in salt reserves (.1mS) between two given 
periods. We have applied this principle to a given soil profile. . 
Two cases;-a bare soil-and-a tilled soil~· were Studied ill·simulated conditions afte.r·llidisalt du.m waters 
were evuporoted during dry season. The experiillent was1 CUiried but -with 4hree' rainfalls '( 60 mm 
.during 1, bpur) spared .by a, 2~ hour 4ruinage .. 'Jbe lasLruinfuU ,was.bigper .( 120 mm) ifo.r, the-;tilled 
soil .. Bcfore.and·afte(eipe~nt.~oil-cores ~as sampled for salin.ity,(soil solption_exuaa rµethod) 
and water coment (gravil:lictric methoCl) measurements. . . . .. . , 
Barir.wiJ:cau : cOnsideriDgta cubit volume:cz = 1 elm; !I = 1 dm2)~ the sahl"CScrves are calchlated by 
cUDllilativti: methbd fora profile of 1 ,m in depth• (zi= -JO dm}. In· the: upper:·soil volume; ·we have 
addedtbe:salt.mnounts of nmoff.water und the:salt contenLofthe soil vo1ume: 
T,illed soil PJSe : we bave .considered a r;i,4~ crQss .. scc:tion .~eh is ldm thick.: S,. dm :deep, 5 dm 
Wide fu the top part and 11 dm wide in Qle .bottom.p~ Before and after nµnfall simulatlon. we have 
descn'bed the salt-distribution in cross-section with four e!ectricuJ conductivir:y (P.c) classes (<3 dS 
·m•1: 3-5 dS m·\ 5-10 dS· m"1, ::>10.-dS·m'1}. The cross-sectioli--area· is~ dividea in ·.five hOiizontal 
layers. Each -EC clasS occupied. a part of;lhe·layer (s in rlm~).d.nd detemuned a soiholume on dm iii 
thickness. We hnve calculated the:salt.reserves by;cumufating the salt:amounts of soil '\/Olwues for 
one layer and the- salt amowits of all the layers. 
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For ~ p~fiies.-·ihe upper.s~il horizon was well-stru~ and. S ~deep. Clay :contenl ranged.. j 
from 70 to 7?.percenl with a sil~ fraction ofc20 peri~nt ari~ pffvalue:van~.from 3.5 in the uppe_r: ·.·I 
~ ~ 2.5 m dcpt!L The groundwater level was situated·at l'.2~1.4.:~ witl1 a pH ·of 4 and an ·. 
electri.cal;q:n;u;iuctmty of 16 dS;ni1• Salts were precipitated OD the:surtace~and foimed:a.wcak crust 
mixed with ·aay particles. · · · 

Results . . . . .. 
Desalini:uuion of a bare soil pro.file wu/ersimulated rainfalls :· . · . 
- The time evolution of runoff water shows that the Inst two rninfull~.ger a runoff coefficient close to. 

· 100 % (98 % and 97 %) and·that steady flow (100 % of runoft) is reached within 10 mn. In the first 
rainfall, runoff is less, with however n. high coefficient (74%).Steady-flo'!" is neverreached; · :: 
The-~ amount of salt removed by surface runoff decrea.5es ·with-.the successive· rainfalls. ,It is . , 
twi~.less ~derable between·the first· rainfall (about3.80 g} and·the:third<onei(aj)out.190 .. g). ·Al 

. the e.nd of the experiµlent. the. total amount of salt removed. from the i ·m2_plotreaches:8222 .g.~· · · . 
- In soil profile. given an area of 1 dm2

• a deaease,in the: amount of.·saltis·observed ar the~upper · · 
layer (18.5 g), while. it increas~ "in the underlying layers '(8.l· :g): 'Fherefore.;:.salts>transferred _ = 

dQwnwarQ. In_the first 35 cm. the cwnula.tive.sall balance shows a salt·loss·amounting•to'2.2:g:Th,is 
neg~ve ~ance ~y varies in, depth. · ". 
DesalinkJ;liion, afa tilled· soil under-simulaJed·rainfalls : · .. . . ·. ·· . 
Before rai.nfall, salts are accumulated in the ridge and interridge surface, layer. ·sawnty· increased . , 
from 1-:-2 dS m:1 in depth ~more than· 10 dS m·1 in surface. After raiiifall·salts .are:distribute<t:in .lhe 
~hOle pro~ and ~ty-rang~ from 2 to 7 dS m·1

• The upper.lay~.are:ies.s·saline :nnd:snlinity!has 
tncreased Ill depth. . . . . . . ' ·. . . j : . - .-:, ~ ; ,. • •. . ' . . 

~or cbe considered ·.ridge area:, snlts' reserves have. decreased: by · 56.9 . g.~ When•cwe: :interpolate. thiS. 
value to a 1 m1 soil w:ea, the<tecrease wnounts to 517.3 g of.salts. Compared·,with:;a·bare soi.lo .this 
amount is more than twice higher. - - .. '· 

Conclusion . · :.: · · .. ": ~- . ·t • ~ ·. ;· • ._ 

Salt balances aJlowed to identify the processes leading to nccumulm:e .salts in the lowlanqs of 
Djiguinoum and.to quantify the short-tenn impact of the anti.salt dam. }l>,: · · .~. 1.-.":. ._ · -· · . 
rtie.prevailing salt.transfers at.the soil surface are due to the altcmate-.periods:"of·soij»moistening and: 
desiccation. An impenneable salt crust is formed between: rainfalls and tf:!C salrnnd!Water ·moveinerits .. 
are .governed by the soil swface .feature before each·~· In. ridgy soil; vertical -and subvertical. · 
flows are the main process and salts can be remove from soil profile by drainage. . . 

·The soil physicaJ development pln.ys 8' significaru rtile:'on ·tht5 intemal"salt·.-moveinciits. VertiCal . 
transfers are stimula!ed by the crackioetwork. The space distributioo•.of'salts.in•thC:stractural peds , 
show that the crack network contributes to the- transverse .. movements of ,solutions, to their· . 
concentration and dilution. · . · . ·· · .... - .. · < . , .:.,. > , . ·. · · 
Therefore; the .quantification of salt transfers is an ~ereSting, app~ll~to. ~valu:µfug .. the :influence -. : · 

.exerted by.'agricultural developments and to accounting for' the ·Soil dynanµF8.!h :~.'~d space.· 
However, the weighted salt contents remain indicators for the calcuJations do not t:ake account of the 
variability of sa1jnity and moisture within the soil volumes considerCd~ · · · · · · · 
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