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1. Introduction

dide spreading of =

-s5alinigation of suiis all over the
world in ecountries of differsnt climates snd ia ccuuntries sconoiically
differently ceonstructed aand dsvelopec wolivates $o exa ine the formation
of spdle-alkglization and 0 osromote the agmslicratic. ol thoze soils,
This is notably t.ue case as sudic—albailzation ninio. s a viculturai
oroguction or aeven mukes it iwpossible., woda Tormation often leads to
the destruction of agriculiural productios and to greal econcuic damages
eggeciglly on irrigated land. OUwing to the iante.zz allalinity and
extrengly unfavouraots physical properties, alkali soils jave except-
ianaily poeor patural fertliity, Arabs wera fanllisr sith sona and
aliali soils frow ver, early tilaes. In fzet it res fros aracic taat

the word "alkalil™ passed first into Western muropesan aand tien into

ical ter.inology (wovia 19040,

O

American geclogical and pedoio:

In sgypt, as long ac %us pruviocus syclbew ol overilooding
il

. L Co . . . s .
reven was praciisew, alkall ras actb o osorooar creoblon in

velta, except in the low=ljiuy areas ad a3 0 tha

ci
]
6]
-
b4
[<f]

siotion of ¢os caYTae La

1
L

ltsrranean., JBowaver, affer tae conm

,
-

.

i,

acruss the Hile abovae thie confluenee of fhe Rosefvn o
braiscaes, perecalal drrigation replacsd vie gacient :yster of the one
ainual flooding, and socon tuereafter salinity

-

apvesr asre aad there in the Uelia and svue rey]

according to the data of the 501l survey zad iy
Division. dndisdry of Agriculture, Joack,, tue alealt ares in kKzlioubia,

sapoufila and Hinda Governcrates amount o PUUE, 410l nd 19255 faddans
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1

resnectively whiech makes about 1.34, 1.14 and 1.94 » of the toval
arda in the three provinces respsctively. Soreovor, bthe construction
of the great dam at Aswan has made possible expansion of the irrigates
areéa, as well as an intensivs irrigation of the Delsa. nfortunsatgly,
t:i5 will lead to considerable complications of tha alkali proplem i
suti the Delta and aile Valley., 4ccording to tis successive increase
li population, tne need for agricultural products increased and tae

5

demand for the ‘maximuw yields from the whole area including alkali ounes

UECHIRE greater.

vegeler and Alteu (1931) after Laliieragar during their worn

an tae wile alluvial soils in the Sudan su.-sested g use of Vstruciure

o
I

=
I
[
<l
H
-

‘The reclamation of alkalinity of alluvial soils in e . 4. i

ted to sowe difficultias, first of all, tne critical limits o<

ii soils, second, the estimation of gypsum resiirements,

i 2ffect of exchangeanle sodium variss fros soil - soil, as well as,

N

o= siaysicnl uroperiles of Yise—textursd soils are arffectad .ore

g3l at a given exchangeable sodium perecenioce ohan course-textarer

l

.
LAV EY

s, Furtasrwore, by establisning az gqual degree ol scdluw saturation,

i

~xig of similar texture but of differeant serics aave often shown rat wr

The current work was conducted to examin the sultanility of
6.8 syructurs factor as a reliabls criturion Tor the Giagnosis

svoluation of alhali soils, Besices s wrigl was unagsrtaken to utilizoe
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tiat reliable criterion, i.c¢. the siructurs Tactor in calculatlng vie

cupsun peeded for reclaiaing and improviag the pooysical

sropertics o

pirall solls. In addition, a comparison ud brern counductud batioan

Lo s

e structure fucior and bthe dlaperic. i astiowg for czii
I

pomsum requirese tts Tor removiang aliaxioity foon oo 11
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o, Howview of biteraturc

Che major problea of =lisll solls is The deverioration of
ivs whysical groperiics especially its structure, This deterioration
Lcags bo bhe Turnation of massive siructure woicih is unfavorable for
irrigation or dralnaje anu CoungS R L0 Water perweability, Tuerefors,

Do ogne convenieat o discups the s0il mfructure under the follewing

gubnaadiag,

S0 auantitabive characterication.

L7 structure foruaation,

#.1  Luantitative coavaeberisatios

A Co.plute gqueaabitatlve charncterization of soil structurs
tould involve evaluatio.n of the size and shape of the structural
nits, tow strengtn of t.s interparticle ponds within and between
arits asd bhe sizs sistrioutios and coatisuety of porg spaces within
waite 2. sbruchare of o so0il involves ez suamation of
L el slav.octerisiics in tue soil srofile. %0il gtructure is,
Lourctory e cowplex phencasnon tnot oo DE o.. rectterized precisely
S0 siagle paysical mearurenent. guoabitative mcbaoas in use at

oeert avaluste only o portion of v overall Doelowendil.

i B i
Probably tae word widely used wsasurem:znt of scil structure

soil analysis alas

i tne so-callea ajiregasl

L messure tha vercostacu of water—silosle seconcory particlas and

oo extert to which tas finc mecnmnicsl separat s are aggregated
2 ol oir} 2

fnto comrser frecstions.  In eceral, tarcs Scokniisucs are cruploeyed to

Central Library - Ain Shams University



sceomplisa such an anslysic, wet aad «ry sieving, <lutriation, and
scdimentation. Direct Ury sieving of soil particles gs ey occur
in tne Fizld nas osen uged by Keen (1933), Cole {(1939) to svaluate
the distribution of clods and aggregates, Tiwlin (1928), has
suggested thut sieving I bensene or xylene cachicsves similar raosults
to ary sicving, fhe wet sleving technigus of Tiulin is the bost
knowa of the curlicr endeavours to find a muasurs of soil aggregat-
ion. The wost widsly spread becinigue consisis in sieving aggregabss
under water. This mcthod became wsll sstablished by Tiulin (19330,
Yoder (1936) and meyer and von Ronieniaapfi (1936), The method
ecnsists in obtaining a relativs movement of the water versus the

azgrogates.  foder whosc procecdure is the origin of nmany stability

-

determinations, uscd his metinod to study the erodibility of the soll
and not thao agsregate stability., fhe comuittes on physical analysis
Sf the Soil Scionce bocist, of Auerica (1953), described the essential
featurss of the augregate stebility deternination turough wst sleving
(uors or loss bne same as the foder method), leaving the possioilitiss

a2 yre t mumbor of winox wvariciiocns in the procedure. Althouxh

rh

i

czlled an a srogats stability metnod, iv is only a preoeedure ic
GuasUTE the sgeregats distribution of o soil after wet sieving, as
thore is no couparison mace betwesu tog obtaintd wet stable aggrogates

and the initial dry agorezets distribution, there is, in ths oninicn
o & W b ) Ex

o Ty T 1 F e R \ i » 5D '
nf J¢ Loenhocr and oe Scodt (1959), not an actusl aggregate stability

—a

-
L

scesurenent, slthough a stability dcteraination is iavelved through
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that dogs not require the usc of Stoke's law for determining

hydraulic or settling velocitles.

Sedimentation methods nave veen used ta determine the
aggregate distribution in the fine rfractions that cannot be
sgparated by sieviags The pipetie 2nd hydrometer techniques have

=5

been used, Cole and Bdlefsen (193%) have criticized wet sieving
and elulriation on the basis that ti: action of water disperses

ran, of tne aggregates.

S
The usucl practic: ia calculating $he state of aggregation
0l a s0il is 1o make an cnelysis of tos saaplis, with and without

Gigpsrsion,

of u ciwven fraction inm tThe undispersad

state minus the welghv of The same fraction whon Completely dispersad

o

is tahen as the guantity of aggregsves in the soil having that

particular size. For example, if t.v wet-sieving technigue is usud,

=

4]

passed vhrougn the nest ¢f =ieves, the

tiiv aggregatea sampls 1
i v of uaterial on cacl screen repoesents ths

woncnnieal szperates of this siwc., Toun ta eowglotely dispersed

S is passen LThrouys to deternin. o - 1.0t ol leclhaniceal
Eoeal el 1 & o sl weVCintage ol ooyl savion 18

cbtuines from the differvice votveen the tWe 21ciriouticn curves,
++ shouale be wentlcacd, however, Brav o Certain srror ie introducsd

1nio v.e celcularions in tioils beeanijus, Ciulin (1425) has Siwscsted

to=t only those ppurcgntss that are lovsor tian 0000 ma. 0 dia

are respgonsiple for stable so0il strueiurs., oo

Agplegates larger than U,05 sl bias poen used v cunractoriz. bae
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“state of aggregation” or .. soil, This lower limis was Cneswa on
vio basls Ynel agsrégatt 21é méchanieal anzlyses curves intersecce

siar doiz opolnt, wileo alws 1t lipogsible tu Ceterains

Y- ,

soollor toan VLU La, rron tar two curves, S0w: investiyaiors as

7iag from 0,002 to

[

sentloned by roviy (15200 have cmplorszd Sizes ran

£

1 am, in order to SHPTEeREE tos percar

Jaii

g9 g0ll asgregation,

48]

Siddleton (19300 e <8ted the dispersion ratio as = measure of

y

jregation wnlen »epreseats the pere

o]

ntage of particles smaller

C

bhma vl

A
»
j=p
[
-

5o
¢

particles of ths sane ginz ia .- i : scaple,  The lower this

£ the 511t ang

[o]

ratic, ta. grezater
Clage Vup lur and alten (143 ad emp ed the zane principle
WEing V.002 L. as the =izs licit. It has been recommended that tio
gereentare of mechanical separqtcs, smaller than cither .05 or G2

dike, Which arc aggregadod into facondary particles larpsr than this

si7a 2un be o us=d to gzprose the o

1t zould be tnen vozzible to Gigbinguish betweun th¢ tob-l percent—

s od Fegutes or stes: of agoregation =nd tas Sopree of o

ion of tl. fiuge wechanical S@parates.  During taeir work on the Lila

-y - . E : TEa A . . B N A oS - 3
rluvic. E0lle In olbon Vil G0 uEec Lo Yalruchure Tactor?

3 el g i e e L w S O R B .
1 o0l Lood Y L‘JDul:iCul;ld g 9.‘1"Cu.’1f[_ﬁb< oL CLl 7 o wWwLnhous LaEgersion

e

T dts percentage after complete dispersion

dividing by tire

labter pircentuge, aid the rosult is autvinlied by 100, This f-ctor
A . - BT b e 3 4 EE— . L »
TLhgeE 0 100, whan it ChoE mire tno soil is

potriy siructursd aad viee versa., Rocout corn corriog ont Ly
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srent nethods for

Hy

ilad (1963) to study tho suloability of dif

gstimating tho stablilty of wicroz. reontes in ths Tile zlluvial

" . -

soils led to the coaclusion that tau siructure factor used by

Vageler could be congidered the pesi Letuod for neusuring the soil

3

structure. ELlderfer snd Merkle <1941}, had sussasted a single

<

“nluz dezignated 28 tihe stability indew which is the sum »f the

positive a:ysis and the complete

I

scchanical analysis, The larger the stzbility index, the nore

N . Ly . . P Ty o 7
stacle is the structure of tiue soil. Van Bavel (1649) suggested
tne mear Welght diameter of ths soil aggregates as a statistical

The mean Weight-diameter is measured graphic-

ally froam the area undsr toe curve snowing the accumulated percentage

by walght of different silzus of agyregates. It gives an estimete of

aversge size of tue soll aggregates and peralts the pressntation

of an aggregate analyoic lu one Tigurs. He found it to be z sensit-

i

feator of .0 conciticon and vreotusntd

[N

1ve 14

vatiinds sxpressing the structure cusicity of

urs of certzin paysicochcuical propervies zlong with the percsntage
of atus. Mosgt of these expressions aim 2t the save objoetive,

namely, to characteriz: scil biie beris of how many

sre

aiyregntes arc present and to what =xbent wne 81l and clay

sraregated.
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trig does not happen for 1W0 percent of the charge, so a flocouiat-
ing micro~aggregate will have a residual slectric charge, which is
inportant for the flocculatien of larger aggregates, Eatschinski
£1953). The addition of salts to a colloidal folution is a weil
znown way for reducing the ulgctrokinetic potential diiferencs 1in
tae siectric double layer or Gouy-layur enveloping avery chargeu
particls, and in some cases it is possible to chauge the sign of

thie initial eleectric charge of tic colloidal, Freundlich (1)30},

0

wmainly on three factors, Leenhesr aac Emodt (1564) nanely the size
snd structure of the clsmentary particles, the physice-cnenical
oroparties of the e¢lectric double layer ef the colloids arnd tie
croical stabilization of the aggregates a ¢ t.¢ binding forces of
arganic and mineral particles. HMHartin et al (1955) cited taat
"Polar organic compounds may be thought of as playing two iwmportant
reles In soll strueture tending to stabiliszs naturally formed
asgragates, (1) weaking tne strong cehesive bounds between clay
LArTLCies, baus peraiitlng formation inte aggregates instead »f a
snolid mass; and (2) linking clay particles togetser throuzh mubtua
ausorpfion ol such compouands by twoe or uore ¢lay particles. [hers
i indulflcieni evidence avallable to indicate wihica of tviese two
fauctions 1s the wmore important. 14 ie alioss ceftain, however,
trat both are iuportant and that both aciioas way occur concurrent;
iu stabiiizing soil structure. Recent wore has shown that highis
sely.erizea straigut—chain couwpounds are extirewely tightly held oy

ciagb.  Thney do not appear to be replaced by orcinary excaansge and
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fie stability of the flocculatvion of the e¢leentary particles dego.i:



