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Discussion
on Main Report 1. and on the Co-Reports

Ausgrt, P. G.
Ref.: & I'exposé de M. F. FOURNIER

1. Les sols salés et les sols sodiques sont certainement plus étendus en Adfrique
qu'il n’est indiqué sur les cartes actuelles. Au fur et & mesure que les prospections se
développent, de nouvelles taches de ces sols sont observées, Elles seront portées sur les
sditions futures de ces cartes. On peut ramener les sols salés et les sols sodiques & trois
types quant & Porigine des sels et du sodium:

@) Dans ecrlains sols, le sel a une origine marine actuelle ou ancienne (sels pro-
venant de dépdts sédimentaires lagunaires ou marin).

Tel est le cas, par exemple en Afrique du Nord (Sud du Maroe, Sud ct quelques
taches dans le Nord de 'Algérie, Sud et nombreuses taches & travers tout 'ensemble
de la Tunisie). Les sols sont surtout du type salin ou tres salé & aleali.

b) Dans d’autres sols, les sels ou le sodium proviennent de l'altération de roches
gruptives ou métamorphiques riches en minéraux sodiques mais ont été transportés par
les caux et sont venus s’accumuler dans les zones déprimées comme autour du Lac
Tchad, ol le earbonate de soude (natron) est méme exploité industriellement. Les sols
appartiennent aux mémes groupes que précédemment.

¢) Infin, ailleurs, les sels ou le sodium ont la méme origine que dans le deuxitme
ens, mais sont restés dans le profil développé & partir de la roche, souvant un granite
& albite ou l'aréne en provenant.

Te sol est alors, trés fréquernment, un solonelz ou un solonetz solodisé.

Il peut ge former en ces régions (tropieales subhumides & humides) comme dans
le Sud du Tchad ou ils ont été étudiés par G. BoCQUIER sous une pluviométrie de 700 &
800 mm et en général sur des glacés et des pentes assez faibles. Les zones basses voisines
comportent alors des vertisols,

Ils ont le profil typigue des solonetz mais si leurs pH sont de Pordre de 6 en A et
de 9 en B, leur complexe absorbant n’a, le plus souvant, que de 8 & 12 p. 100de Na-,
parfois moins. Tl contient généralement au moins autant de Mg*+ sous forme échangeable.

2. Comme en d’autres pays il existe en de nombreux points d’Afrique (Algérie,
Dahomey, Tchad) des sols qui présentent les caractéres généraux, et, en particulier,
less propristés structurales des sols & aleali, tout en ne contenant que de faibles quantités
de Na- échangeable, Ils sont, alors, toujours riches en Mg?+ échangeable.

11 faut cependant reconnaitre que normalernent le Mg? - a sur les propriétés physiques
des sols un effet comparable & celui de Ca?r plutdt qu’s celuide Na*. Des essais faits au
laboratoire de P'ORSTOM & Bondy (Franee) l'ont encore prouvé récemment pour ce qui
est des diverses propriétés physiques (bilan hydrique, structure, perméabilité) dun sol
dont Vargile était formée d'un melange d’illite et de kaolinite.

Nous avons d’silleurs pu montrer que la proportion de Na' échangeable 4 partir
de laquelle on observe la dégradation de l'une ou I'autre des propriétés physiques du sol,
varie, suivant le caractére physique envisagé, entre 12 et 40 p. 100 (Na-/T).

3. Au Maroc nous avons pu réaliser une amdlioration partielle d’un sol salé &
aleali par la seule irrigation plus abondante qu’il n’eut été normalement nécessaire, avec
l'eau de la riviére Moulouya.

Le pH du sol est descendu de 9,5—9,8 & 8,8—8,9, mais le Na~ extrait du complexe
absorbant y & éLé remplacé par Mg* ct non par Ca?*, quoique dans l'eau d’irrigation le
rapport Ca2-/Mg?+ soit de ordre de 1,3 & 1,5.

Janrrzxy, P.
Ref.: paper by R. VAuos

Rice fields in California frequently show suppressed growth of rice at the edges
of tho cheeks towards the end of the vegetation period. Tt is believed that ammonium
sulphate fertilizer salts applied to the rice lead io increasc of alkalinity by means of
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biological reduction of sulphate and subsequent production of soluble carbonates. The
earbonate ion accumulates gradually along the edges of the field with evaporation of
the water. In combination with Na this seems to affect the rice plants in an increasing
degree near the borders of the checks. -

SingH. S.
Ref.: paper by J. C. RusseL, L. Kapry & A. B. Haxna

In Table 2 some important caleulations are given regarding that how much water
will be required to have a certain degree of sodium saturation. Such calculations can help
in planning soil reclamation. The calculations are based on the so-called sodium adsorption
ratio, in which calcium and magnesium are treated as one divalent cation. It is known
that the activity co-efficients of Ca? and Mg2* are different when they appear as exchan-
geable ions. It would be important to include some empirical if not theoretical factor in
such caleulaiions.

Eaopos B. B.
Beictyninenue no goxnany B. A. Kosdan M. H. Anmunosa-Kapamaesa u op.

B noxknane Kosdu roBopuTest 00 MCYC3HOBEHHH COJIbl 13 TIPHPOIHLIX PACTBOPOB, B yacT-
HOCTH — H3 TPYHTOBLIX BOJ| IPH AOCTHMKEHHH MMH MIHEDATHSALHH Bbiwe 5— 10 rpaMMoB B
AuTpe. B 1oxknane sToT npumeyaTenbHbil GaKT 00BACHACTCA COBMECTHBIM HAKOTLICHIICM B Tex
JKC PACTBOpAX I'MIICA, NPH HX KOHIEHTPalH. THIIC YCTPaHSET COmy Mo H3BecTHOI peaKiHi
XHMHuecKoro o0yMeHa. HaspaHnuoe aABnenHe, (eccrnopHoe B (axTHYeCKOi YacTH, elle HV*K-
AACTCSA, JUISL CBOETO TIOHHMAHMSL, B AaibHelienm nsyuedud. ColoBBIe BOAB NPH 0OLIUHOH KOH-
HCHTPAlMH — DCIEACTBHE HCTIAPEHHA BAATH, HE HMCIOT PesepBa /Uit 00pa30BAHHA H HAKOI-
Jennst runca. CieloBaTeNbHO, YCTPAHEHNE COMHl HA3BaHHBIM B loKJane Koeda IIYTEM  J10JIHHO
HMETh KAaKHE-TO JZOMOJHUTENBHBIC HCTOUHIKH.

HcenenoBanus A. H, Hucumunodi (B MongaBuH) nokasanm, uro KOHIIEHTPALMS CO/TOBLIX
BO1 B HeApax 3em/iu (O4eHb JJMTe/IbHAST) BefeT K TpeodpasoBaHuio HX B XN0pMarHuensie, a
M03AHee B XJIOPKAJIbLHEBLIE BOjbl. PesepBom KadbUHA Ul YCTPAHEHHA COILI M MOSBIEHHST
CaCl, siBnsiroTesl, BUANMO, 3aMACH 3TOr0 KATHOHA B OOMCHHOI (popme — B KoATOHZAX TPYHTOB.

ConocraBnsist HasBaHHbIE (PAKTH, MOMCHO TIPHATH K BLIBOLY, YTO I'PYHTOBBIC BOALI, CO-
ACprKale cONY, 0YCHb YaCcTO NMEPBOMCTOYHHKOM COABLI AOJHKHBL HMETh riIyOHHHLIC BOALI, 110~
CTynawllie K MNOBCPXHOCTH U3 HelAD. B HA3CMHLIX YCTOBHMSX COLOBLIE BOJIE CMEUIHBAIOTCH ¢
BOAAAH HIIOFO MPOHCXOMCIEHIST — TOBEPXHOCTHBIME, B KOTOPLIX [MEETCS Pe3epB A o0paso-
BaHusl THICA. CMelIaAHHE PA3HBIX MO MPOHCXOKACHHIO BOS M JajbHekuee KOHLEHTPHPOBaHHe
HX, BUAMMO BEJACT K HEHTpajaM3alMH COAL rHIcoM. [Tapaniensno ¢ 3THM, KAK 9T0 GBLI0 OTMe-
'leHO B N0KJIaje, COAA YCTPAHSETCS BC/IEJACTBHE OOMEHHOTO TOTJIOWEHUS] HATPHA KOMTOHAAMIL

BrICKasaHHBIE TTDENON0MKEHHS HYKIAI0TCH B NpOBEpKE, ¢ Tem, 4TolLl perueHHe Bonpoca
¢rmocoGCTBOBANO YTOUHEHHIO CHOCO0OB, ¢ MOMOIBIO KOTOPBIX CIIeIyeT NPepnBaTh JanbHeiinee
MOCTYOJIGHHE COALI B ITOUBLIL.

2. llenecoo0pasHo HCeiIe[oBATL (POPMUPOBAHME IUEJOYHOCTH TOUBH IIPH COBMECTHOM
BO3LEHCTBHI HA MOYBY rHAPOKAPOOHATOB HATPHA M Markust. UMcThie PACTBOPEl YIIEKHCIIOro
MATHUF OTJIHYAIOTCA BLICOKOE LIENOYHOCTEI0. ONHAKO B CMECH ¢ YIMIEKHCIBIM HATPHEM menou-
HOCTE OT MAreMsl, BHAMMO, pesio cHibraercs. Hax nokasaHo B psme cooburenuil — ofuras
I1eJIOUHOCTE cBepX Benluuubl 0,069, oT peca MOYBHI (THTpyeMasl B BOAHBLIX BBITSKKAX TI0 [ ed-
polyy u Bhpaxkennas B HCOj;) BHSHIBAETCH THAPOKAPOOHATOM HaTpusi. Creayer npoBepuTh
HACKOJLKO 3TO NpEICTaB/IeHHe CNPABeIHBO, BCET/Jd JIM BLICOKAST IEJ0UHOCTh BHIBLIBACTCS
TONBKO COJOIT,

3. Onpefenesne pH B WEH0UHLIX MOUBAX MPOHUIBOIHTCH, KAK npasuio, Ges yuera co-
JACPKAHMS B pACTBOPE MM macte pacTopeHHoH CO, Mesway Tem, NpUCyTCTBHE YINCKHCIIOTH
orpaxaercest na noxasaresie pH. JKenarennHo pecrn onpenenenne pH B cpaBHHMBIX VCII0BHAX.

4. B. A. Kogda B DoKnaje NPeiJIoKII JIUCKYCCHI TT0 BONPOCY 00pas’oBaHHA COALI, B
HACTHOCTH TyTeM peAYKUMH cynb(aroB B mouse. Axmunos— Kapamaes W JIpyTHe, KTo fomyc-
KaeT TNPOLECCHl PEYKININ B MOYBAX, CUHTAKT BO3MOMKHBIM AHANOTHUYHLI NPOLECC TAKWKE B
OTHOUIEHNH HHTPATOB HATPHA (B BOCCTAHOBUTCNLHON cpege). PelieHde nonpoca, MocTasieH-
HOTO B JHCKyCCHM, HMeeT Oonmburoff TeoperHueckui, paBHO KaK M NPakTHYecKHil uxTepec.
Ecny OPHEATL MBICJR 0 BOIMOYKHOCTH HAKOILUIEHHS] COADI MYTeM PeAYKIHH CYJNb(paToB H HUT-
PATOB HATPHST B MOYBAX, TO MPH HEYMEJIOM BeJeHMH X03SHCTBA € OPOLIEHHEM MOYHO Cie/iaTh
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HElIeN0YHble [IOUBHI IEJTOUHBIMH, B TOM Uiclle OT BHOCHMBEIX yA0OPeHHll, ecnu oHM OyayT conep-
JKaTh HATPHH.

Ecnu omuparbesi Ha TOJOKEHHs, BLcKasanHne Koedold, T0, BUAMMO, MOXHO CO3AATh
B CO/IOBBIX [10UBAX TAKOH PE)HM NOUBEHHO-0HOIOTHYECKHX MPOLECCOB, KOTOPLI OY/IeT cnocod-
CTBOBATH 0OPAZOBAHHIO B MOUBAX CEPHOI LT a30THOH KHCIOTEL a He coiul. C MOMOUIbI 9THX
KHCJIOT MOYKHO (y7leT YCTPAHUTD MEJOUHOCTL TI04E 0e3 MPHMeHeHNS XUMHYeCKHX MenHopaunii
W, CleNOBATENLHO, 3HAUMTENLHO IOHH3NTh PACX0/LI HA YiydllleHue COZOBLIX mouB. TaxuM
00pazoM, pelucHue 3TOI JUCKYCCHM MOTJIO OBl MHOTOE PasLACHHTL B NPOLECCaX TOSBIEHH:
COMLl B TI0YBE, W, MOYKET ObITh, Aan0 0L IPAKTHKE MPHHIMIHAILHO HOBHE CHOC00b G0pBiLI ©
CO/OBLIM 3aCONCHHEM. DTOT BONPOC TAKXKE 3ACTYHHBACT TILATEILHOTO HCCIeL0BAHHS.

Yaarox, D. H.

1. In dilute rain-fed marsh waters during dry season and in the highly saline
Dead Sea, S0, reduclion may take place eommonly whenever water-logged conditions
oceur without necessarily leading to alkalinization.

2. Ref.: paper by P. Janrrzey & L. D. WHITTIG.

Sequence probably represents toposequence and not time development sequence.
Catenary soil development is considered by us as best model for the study of genetic
processes in soils. The members of a catenary seruence will change when one of the envi-
ronmental factors changes and cannot change independently. They are genetically and
locally interrelated.

3. Ref.: paper by B. Versorvey, L. Rarkov & J. KAVRGIEV and others.

Giypsum is not only the best additive in reclamation but it should be used also
as a prophylactive wherever irrigation water with a relatively high content of sodium
salts is used. No matter how much CaCOy is there in the soil, Na* will be adsorbed gra-
dually unless there is an other more soluble supply of Ca’+ jons available.

4. 1t is pointed out that whereas considerable achievements have been reached
in various countries in the practical reclamation of salt affected soils, very little is as yet
known about the mechanism of the physico-chemical processes taking place in such soils.

It is suggested that more studies are needed to elucidate the physico-chemical
mechanism of salinizalion, alkalization and desalinization processes, in particular in
relation to their effect on the physical soil properties and the moisture characteristics
(available moisture) of such areas. Knowledge of the basic physico-chemical processes
elucidated under controlled conditions in the field or in the laboratory will not only help
in designing successful amelioration measures but is necessary for the proper usage of
these soils under irrigated agriculture. Drainage and proper control of subsequent water
usage must be an essential and integral part of each project and therefore the hydrological
and soil physical conditions must be as well known as the chemical properties of the soils

RavcoHavDHURI, S. P,
General discussion.

I would like to stress two points:

1. The general nature and causes of origin of saline and alkaline soils are by and
large known. It is found that the method of reclamation depends on the soil, the nature
of salinity, the nature of ground-water, the depth of ground-water, ete. Trials have been
carried out but in a small way and so far no sizable area of such land has been reclaimed,
at least not in India, because of the high cost involved. L suggest Lhat the UNESCO
should bring out a publication giving the examples of different countries where any
sizable aren of such land has been reclaimed, mentioning the method used and the cost
of the reclamation as well as the soil and ground-water conditions.

The bureau of the Symposium may consider making such a recommendation.

2. My second point is that since the quality of the ground-water and its availability
are very important for the treatment of saline and alkaline soils, this resource should
be examined on a world wide basis and a ground-water resource map of the world should
be prepared by the UNESCO and the FAO in the same way as the soil map of the world
is being prepared as a joint project of the ahove mentioned organizations.
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Kosoa B. A.

I. HMupopmamus o wmporpamme HHECKO B o6mactu NOYBOBEIEHNS,
THAPOJIOTHY, MeJHOPaluu MoyYs,

Anmunos-Kapamaes H. H.

Bricrynnenue no poxnagam &. Mams, K. Japaé u JI. T epeus.

51 ¢ GONBUIMM YIORONLCTRHEM BRICAYIIAJ TPH L0KA3AA 110 (PHBHKO-XHMHYECKHM HMCClie-
AOBAHHAM COJIOHIOBBLIX MOYB H CYHTAK, YTO XOPOWIO Ce]ajl0 BeHrepcKoe NOYBOBE/ICHHE, Pas-
BHBast 10;00Hbe padoTl. XoTed Obl CAENATDL ABA HeDOMBLINX 3AMCUAHIST 110 JloKsany  mpod.
Tepeiz v npod. Japas. Mou samedanns cieayone:

1. B nownaae npod. I'epey 0nucans ONLITLI 110 JIEHCTBHIO COMB HA HOYBCHHBIC MHHEDAJTbL.
INocTanosra TaKoro OMETA BHOOJHE 3AKOHOMEPHA; HO NOBHAUMOMY TAKOTO POJA ONLITLI CJIeno-
Bajio Obl [OCTABHTL M MO BOIpocY mUrpand AlQ,, Fe,0; 1 §i0,, ocofenno nepshix IBYX
OKHCI0B MOX BIHAHHEM XCJ1aT000pa3ylouiMX BeICCTE OpraHHYeckoro [IPOUCXOK/IEHMsT, De3
U€ro M0JIYTOPHBIC OKHC/IbI, OCOOEHHO YKeJIe30, [EPEMEIaThCsl B TIOYBCHHOM npofune zaps-
KEHHOM OTPHNATENLHO, HE MOTYT, KaK 3T0 nokasaHo paboramu upod. Kaypuuesa u HALIHMH,
NpoBoJHMBIME B Mockie.

2. o noxnany npoth. Japad st cienan Ol Clenyiouie saMeaanms: Ilpodaema agcopm
HATPHA € TIPHMEHEHHCM Da/IHOAKTHBHOIO €ro H3oTona Na** moBHIMMoMy Jeraioch c MpHe-
HeHHem HocuTeas Na®. TToarony €1e10Bal0 Obl T10/1yYeHHNE JaHIbIe TepecunTaTh 175 KaXKA0H
TOUKH Ha a0COJIOTHBIC BOAHYHHBI AACONOLHH, A 3T0 MOIIO Gbl JATDL APYryI0 3aBHCHMOCTDL ajl-
COpBLIMH HATPHSL OT ero KOHIEHTPALMH, T. ¢. N0TAPHMHYCCKYI0 3aBHCHMOCTh; X = lg CNa,CO,.

Uto racaercst onuiTor npodi. Mams, TO OHH 0COOLIX 3aMEUALHE e TpedyioT. Ilpogon-
JKEHMNE TEX U ADYIHX HCCIACL0BAHHH COBEPUICHHO HEOTXOHMMO A5 PAZLACHEHHST BOMPOCOR pas-
BUTHSI CONOHLOBLIX TOUD,

GerEer, L.

In reply to the question put by 1. N. ANTIPOV-KARATAEY:

I am of the same opinion according to which migration of iron and aluminium as
well as decomposition of clay minerals is often closely related to the organic matter con-
tent of the soil. But, as T could prove by laboratory investigations and field experiments,
the processes mentioned above may take place even in the absence of organic matter.

1. In my lecture I investigated the decomposition of minerals in vitro, effected
by sodium salts. Evidence was given that the structure of clay minerals, their being pure
minerals and clay fractions provided, may be altered in the absence of organic maltter,
solely under the influence of reduction processes and sodium salts,

In the same investigations T determined also the chemical composition of filtrates
obtained in treatments with sodium salts, As seen in the projected Table 1 these filtrates
contained much dissolved Si0, (0.13—0.25 mg%,) and AlLO,; (0.12—0.6 mg %), in some
<cases even considerable amounts of Fe,0,(0.03—0.2 mg 9%). Consequently, the migration
of the compounds mentioned above may oceur in the absence of organic matter.

2. The subsequent figures show the distribution of readily soluble iron in some
alkali soils. For two years I examined the dynamics of iron in several alkali and meadow
soils, by taking samples periodically from the profiles. In the field experiment no positive
correlation could be detected between amount and movement of readily soluble iron
and organic matter content of the soil. In eontrast, a positive correlation could be estab-
lished with the intensity of the solonization process and with irrigation as a reducing
agent.

Dox Kirkmam

Ref.: paper by L. Raigov & J. KAVRGIEV,

In this paper use of lignite and gypsum are reported to bring larger rice erops.
‘One wonders, in this work and a number of other works reported in the symposium,

how much of amelioration results from improved physical conditions and how much
from chemical conditions.



