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INTRCDUCTION

In addition to over incressing populetion in Egypt
the country is suffering greatly from the losgs of its
very fertlile sgricultural lend due to the gredusl attack
of building end industriel esteblishments, Cne of the
best solution for that problem is either to occupy desert
cultivable arees or to reclasim solls, whether ssndy or

salt gffecteds.

Salt effected solls cccupy & vest ares in the
country es 1is screages range between 1,2 and 1.5 million
feddan, Fine textured salt-sffected solls have & common
feature among them, hesvy texture subsurface or clayey
layer in their profile interfere wlth their reclamation,
Enowledge of the pattern and the nature of these layers
is essential to solve the problems of high water table,
nutritive conditlon, run-off and instsllation of the
proper drsinsge system.

The extent of clay accumulstion in the subsurface
leyer to form & disgnostlc horizon depends mainly on the
degree of soll development under equilibrium set of soil
forming factors. According to soil taxonomy, the subsur-

face horizons which sre cheracterized by clay sccumilation
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gre ergillic, camblc and sgric horizons. Different
mecheanisms have been proposed for cley sccumilation in

+hese horizons such as ¢

Fhysicsl translocetion from the upper horizons,
weathering of mirnersls in situ, and resynthesis of the
eluvisted ascluble oxldes, In & given soil one or two of

these proceeses may predominaste in forming the clay

horizon, though each process would be associsted with
certain morphological or micropedological features; Thus,
if & clayey horizon is formed meinly by clay trenslocation,
clay skins or srgillens are indicative to that process in
most cases, However if the clay is belng formed in situ,
evidence of alteration or some weatherable minerals should

bte present in thet horizon,

Under soil forming fectors prevailing in Egypt,
formation of such disgnostic horizons is questionable,
simply beceuse of the Torric moilsture regime. However, in
some aresas excessive smounts of weter have been applied,
since thousands of yeers, through irrigstion. Under such
conditions of moisture regime on & uniform sediment could
any disgnostic horizon (argillic, cambic or agric)
develop in the soils of Egypt ??. This 1s the mein purpose

of this investigation.
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To achieve this, soll profiles of clayey subsurface
were collected from different locations, efter thorough
the morphologicel study, different samples were subjected
to, physicsl, chemicel, micromorphological snd minerslogi-
cal snalyses, Results were discussed in the light of the
criteria given for diagnostic horizons (argillic, cambic
and egric), in & triel to find ocut a descripbtive nomencla—

ture of more qualitetive nature, if possibie' to our

" soils.,
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2, REVIEW OF LITERATURE

2.l. Clay ligration in Soil :

Cley migration is an important proceses in the
formation of & soil profile, which develops by illuvise-
tion end eluvietion of the different constibuents, In
part, the profile is affected by differentisl westhering
in response to different conditions of moisture and
temperature encountered in several layers of the solum,
It is helieved thet percolating weter causes the migra-
tion of the more mobile constituents from the upper

layers and their deposition in the lower ones.

Studies on the wmigretion of clay in strongly
podzolized gray, dark gray forest and chernogems, accord-
ing to relief and perent rock were carried out by Sorochkin
{1965}, who found thet the varistions in the contents of
cley fraction, SiOE, A12Q5 and FEEDE were greater in the
C than in the B and 4 horizons. He added thet in sll scoils,
the clay fractions, Siﬂé and sesquioxides have migratgd

from A o B horizon and sometimes even lower.,

Leon and Yscobazzo {1967), studied the distributicn

of free iron in some highly leached soils of urugusrg. They
Central Library - Ain Shams University
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showed¢ thet, the migration of clsy and free iron oxides

oceurred in =11 soils,

Gile and Grossmean (1968), in their study on  the
morphology of argillic horizon in desert soils of southern
New Mexico, found that the prominent argiliic horizons
occur only in soils formed primsrily during the Plsistocene,
clay skins occur on ped surfeces in pipes of over thick-

ened ergillic horizons in buried Pleistocene soils,

Oberholster {1969), studied the genesis of  two
differsent soils on basalt, he found that these soils
conteined larger esmounts of transported meterial. Also,
he stated that clsay distribution pattern appeared to be
the result of pseudo accumulation of clay ceaused by argi-
1llipedoturbation thet effectively incorporsted itrensported

materisls into soils,

Rowell and Dillon, (1972), showed that the ebility
of clay 4o move in &sn ice-ligquid interfece depends on the
rate of freezing, while & freezing rete of 1 cm, per hour
did not move flocculeted clsy, but moved dispersed clay up
to 0,7 cm. They added that the cosrse material of 1llite

and vermiculite has no migration at any temperature.
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Bullock et al, (1974), found that the sone of
degredation formed in the udalf soils of New York state
is largely & result of eluviation of cley from the zone,
Fine clay appears to have been moved preferentially from
the zone of degradation to the lower part of the solium,
and the development of the zone appears %o be caused

primarily by eluvietion of c¢lay.

Sehgal et al. (1976), studied the clay migration
in soil groups of NW Indle, developed under verying scil
moisture and tempersture regimes, using thin sections for
illuviation cutans. The results reveal a very low effec-
tive cley mobility in udic sclls having thick, continucus
‘and strongly oriented argillans, and moderate %o high
clay mobility in ustic soils where clay cutans are either
not observed or are weskly oriented. The potentislly
mobile, however, is the dispersible, clay which is the
highest in ustic and the lowest in udic scils having
optimum conditions for clay trenslocation suggesting that
the highly birefringent argillans in udic soils are not &
definite proof for present day illuvistion but could be

taken as indicsat ion to the psst illuviation process,

Horlen et 8l. (1977), studied the effect of loess

thickness end natural soil drainage on profile distribution
Central Library - Ain Shams University
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of clay and free oxides of Fe, Al, Mn and Si in 14 scils
in south western Indiene, They found that in all soils
Fe and 4l profiles followed clay profiles, suggesting

that oxides are sdscrbed on clays esnd move with them,

Abd El-Hemid (1979}, showed thst the high saline
water incressed the quantity and depth of clay migretion
more than the non saline weter. He found thet the move~
ment decreased by incressing the clay content due to the
blocking of the pores by high amount of clay snd this
depends on cley types and thelr expansion (bentonite>
keolinite > illite).

"

Kussmaul and Niederbudde (1980), studied the
balances between the formation and movement of clay sand
cley transformetion in loessial parsbreunerde, They found
that the clay movement has spperently involved 42-51 kg/m°
of < 2U clay and 25-39 ke/m> of < 0.1W cley. During
Holocene sc¢il formetion snd average of 21 kgjm? of illite,
16 kg of vermiculite, end 11 kg/m° of keolinite were
celeulated to have been formed in the < 24 clay eand 68 kg/m°
of smectite to have been lost from 1t. The greatest changes
in cley mineral composition appear in the < 0,1% fraction

and indicsate & trznsformstion of smectite inte illite.
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2e2s Evidences of clay translocetion :

As mentioned in Soil Texonomy (1975), the subsurface
horizon may be finer in texture than the overlying horizons
without being an ergillic one. The finer texture mey be
the result of stratification in the parent material, of
loss of cley from the upper horizons without significant
illuviation, or possibly of differential formstion or

destruction of c¢clay.

Clays that hewve moved usually do not differ in
minerelogy from the clay of the same size that has not
moved. In mixtures thet contain montmorillonite it seems
that montmorillonite, due to its fines, is more completely
removed from the 4 horizon than the other types of claja,
Elemental and minerslogical snalyses of the clay frection
of soils that heve srgillic horizon, normally show little
or no difference between the clays of the various horizons,
The constancy of SiﬂE to 3203 retio of the clay frection
and the uniformity in clay minerslegy in the wverious
horizons of each scil asttest to the absence of large
differences beitween the clays of the horizons. In contrast
to the constency of 510, to 3205 ratio of the clay frection,
the retio of the fine eerxrth differs between horizons. These

e attributable %o changes in the percentage
difference%eﬁral Lﬁ)rary - Ain Shams Universglty P 5
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of clay. As the clays have & lower Si0, %o 3205 ratic
than the silt end send, the SiG2 to REOB ratio of the
fine sgarth decreases &as the proportion of cley incre-—
sses, The dependence cf SiD2 to REO5 retio on the
percentage of cley in & given pedon lends support to
the hypothesis thet the differences in the amount of
clay in the & and B horizons sre largely the result of
clay movement. The amount of clay is & function of
parent materiel, climate, relief, vegetetion and time,
The movement of clay can tske plece from one horizon to
another or within & horizon. Since, weter is the agent
that moves the clay, the translocated clay tends to
form coatings of oriented cley particies on the channels
through which or intoc which water moves or in which

water stends,

An argillic horizon mey be formed and later destroyed.
Clay skins sre absent from the ped surfeces, and skeletans,
which sre bleached coatings of silt or sand, are lefty,
{(Brewer, 1964), Oriented clay within the peds persists fer
g time, It is common in z degreding srglillic horizon thet
the clay skins on ped surfaeces or in pores are most sbundent
in the lower paxrt of the argillic horizon and in the =zone
of trensition tc the next underlying horizon, In advanced

a dati of en argillic horizon there may be
steges of %%%la?u%gﬁy-Ak1Sha¥%lvaemHy 7
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n¢ clay skins in or on the peds in the upper part. A
degrading argilliec horizon has cther indicetions of
degradation in eddition to the sbsence of c¢lsy skins, It
has sn irrigulsr upper boundry that is marked by narrow
or broad penetration of the eluvial horizon, Small,

noduler remnants of the argillic horizon commonly are in

the lower pert of the present eluvial horizon.

Agric horizon :

According to the Soil Texonomy {19%5) the agric
horizon is &an illuvial horizon formed under cultivaetion
that contains significant amounts of illuviael silt, cley
and Immus. After & long—-continued cultivation chenges in
the horizon immediastely below the plcough layer became
apparent and cannct be igncred in classifying the soil.
The large pores in the plough leyer and the abeence of
vegebation lmmedistely after ploughing permit turbulent
flow of muddy water to the base of the plough layer. Here
the water can enter wormholes or fine cracks between
peds, and the suspended materlals sre deposited as the
weter is withdrewn into capillary pores. The worm and ,
root channels, or ped surfaces become coated with a derk-

coloured mixbture of orgenic metter, silt, end clay. The
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