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1. LIRQDUCTION

Soll selinity asnd slkelinity effect severel physiczl
and moisture properties such es structure, bulx density,
hydreulic conductivity end infiltretion rate, .l=o soil
cremical properties end aveilability of plert rutrients

are inTluerced by selirity end elkzlinity.

In Egypt one million hnectars of irrigeted cree 1is
selt affected and have very low yield potentials.‘ ost
of these deteriorated area are located in the lorthern
ard Zastern perts of Nile Delta., Suchk sress cshould be
veclaimed to meet the demerd of ircressinz populztior in
LZY¥DT.

“he proklems of these soils irncluce

1]

1- Zoor prysiczl co ziors,i.=., poor 2erer L ilizy
1o wotey =nd zir due to hizn exchengestle soiivn, Type
22 cley =irerel ard otzer colloidsl produlis,

- Zzyonz alkeliniiy end nign po esnscinlly In unc

g.r’ace layers.,

3= Low &veilability of msny nutrients .

“he common Treclsmstion processes applied in Zzypt

for these soils include:

1~ Imorovement of soil prysicel exnd crnemicsl proper-
ties throuzh deep ploughing ard eddision of &iflferent
smerndments such ss orgenic merures, lime arncd zypsun which

is tne most commonly chemicel snendment used in ZzZypt due

its low cost and ease of applicatiorn.
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2 Replacemeht of adsorbed La’

on excrarngzectle com=-
plex by Ca++, and removel of the products oFf this drocess
tnrough leaching and draeinsge,

-

3« Use of suitable guslities end reguirements of

irrigation water in the presence ol suilteble dreinege

gystem,

1)

The current work wes carried out to siudy

'

ot

Le effect

(1

b

h)

(3

c

v

of gome reclemation processes on some prreicel &n ~eni-

cal properties and production of deteriorsted soils in

the Lorthern part of Lile Delts,
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2. REVIZW OF LITZRATURS

2.1- Some physical properties of saline amlkzcll soils:

It is well known that scil physicel properties
are of the great importance irn azricultural produc=—
tion, Such properties as bulk density, porosity ,
rydraulic conductivity, infiltration rete, =znc soil
azzrezation sre goverred by =meny fsctors sssoci-

ated with éach other,

2.1,1- Soil bulk density and totel porosity:

Soil bulk density and porosity esre effected
by some factors such as, soil structure, texture ,
swelling, shrinking asnd moisture content. ZIever
(1¢65), found in seline soils that hizk selt con-
tent always brinz flocculztior to the dispersed
particles. .ostefe, (15£9) stated trnas ~izz values
of tulk dersity for virgin soil nay te 2.rtizlly
cue to the zigh values of exchan 1
“zxlaé et al, (1974) revezled trhet soil tulk dersi-
tieg are decreased with the incresse ir iornic radii,
4ilso, porosity is rather higher for divelent tnan
for monovalent adsorbed cations, Talha et 21.(1978)
stated that , ESP is positively correlated with
fire capillary pores and negetively with coarse ce-
pillery,water holding volume, and quickly dreirable
pores., So, increesing the ZSP velues resulted in
an increase éf non -usgeful pores arnd decresse in

air czpescity. However, the reletionship tetween .
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T.5.S5 and water holdinz pores and percent of totel poro-
sity is negative and significent, Talha et 51.(1379)

peinted out that increasing ZSP shows ingimificent ef-
fect on bulk density or totel porosity but it Lus & siz-

nificant effect on pore spece distribution.

El-liowelhi et al. (1982),4in their study on seline
sodic soils, pointed out thet the velues of bulk density
ranged from 1.4 to 1.33 g/cmB. Abo=Solimen (1884) Zound
that the effect of soil salinity is ettributed Jo the
nydration shell, as well as, the relatively hizh moisture
content which, in turn, decrease the bulk density. On
the other hand the effect of soil alkelinity ic rendered
to the dispersion effect of sodium ioms which lezds %o
relatively high bulk density ernd decreeses the total poro;
sity velues. He sgtated also that,a sizrnificcnt relstion-
ship was found between tulk density and totcl porosity ,

on cre nand, and ESP on the otrer nené {r = + J.4%. &nd

-~

- 0,30 resoectively).

2,1,2~ Livdrgulic conductivity:

liertin and Richerds (1859) showed thet incressing
the exchangeable H' and Ce™ csuses & very little in-
crezse in hydrsulic conductivity, wheress increcsin; the
exchangeable sodium arnd potassium recduced it merkedly,

. the other hand,Handi et gl., (1968) found no relstion-

n

o

hips between hydreulic conductivity of elluvizl soils

gnd toth the divslent and monoveslent excherzestle cetions.
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yien Zl-ibedien et al. (1963) found thet water solutle
salte either in soil or in irrigetion weter pley an
sective role in changing exchanzeatle bsses and pny-
sicel properties of the soil, which in turn,ere rellec=-
ted on soil water permesbility or corductivity. The
greater xet: ce’™ in the irrigeted soils the lower is
permeatility coefficient, while the permesbility
coefficient incresses at hizgh retio of Ca™%: usT, ihmed
et al, (1969) found that hydraulic conductivity wes af-
fected by four cations in the order: ca*t>ug*t >t >ma”,
“ostafe (1969) pointed out that the effect of different
soluble selts on permesbility coefficient could be ar-
r-nzed in the following descending orxder; CeCl.> 13012>>

“£Cl, e added that sodiuxm szturseted so0il= Lo no- Zreirn

w
'._l
[._J
m
3
1
2
®

xchangeable czlcium csn improve Tl oLriaen -
1ity. . ukntar et al. (1874) sointed out thet srdrzulic
concuctivity increases with incressin, elec:trolyte
concentration, He found elso , a neze’ ive correle-
tion between (ESP) and nydreulic conductivity. Talks

et al. (1979) stated that the decrease irn h-dreulic con-
ductivity and infiltretion rate values as Z8P irncrezses
night be due to the highly and significans jecrezse in
total and guick draineble pores, He gdced thet,ize in-
crecse of hydrsulic conductivity with the increcse of
~ntzl soluble sazlts was rot prorouncec for goil hevin
low EZSP values. This mizht be due to the effect of high
alkalinity on hydraulic conductivity., Tayel ef &1.(1380)

found that soil hydraulic conductivity cherzed according
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to selt concentrstion, metiric potentisl, =ré Tat: Cs' 7
p

Lg++ ratio, whereas hydraulic conductiviiy cecreased
with increecsinz salt concentration et any ziven zetric
potential, Also, it iﬁcreased with increwsgin ; autric
potentiel at any giver sslt concentrastion, on the other
hend,the hydraulic conductivity decressed as ZAZ in=-
creased, Dresler et al., (1284) skowed tnest soil szli-
nity (5.C) accounted for ornly 10-15% of the wesrisbility
of soil hydraulic conductivity (Kn), texture (psrcent of
send) expleined 25 to 45% of K, variability and 1C to

15% of the varisbility was explsined by the irterszction

tetween selinity end texture,

2.1.,3= Infiltrztion rzte:

williens erné DJoreer (1%60), found in zliuvial
zoils, developed in g lLediterreresn-iyoe clinste concti-

tionz, thit greairous sunier

™M

- pd e
< e W

(o7

-

Tasrovel woter infiltretiorn comperin: wiis fsllow soil.
Jumks and .arkenion (1%72), studied the el’ect of tulx
dersity and iInitial wmoisture content on infiltrction in
clay soil samples, they ensured that infiltrstion de-
creaged with incressgihz bulk density, =rnd incressed with
hizner initial moisture conteni. lakled et =1,(137:),
pointed out that the amourts end type of cley nirerel,
the nature of adsorbed ioms on the soil edsorpin- coaplex
show an eifective role as far as trhe soll weier cheara-
cteristics are concerned. Permeability coefliciznt nsve
teen irfluenced by the adsorbed ions accordirnz *to *he

-0

descernding orders 3
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-7 -
Ka® > NHT > KT > ugtt > cett

Talna et al. (1373) stated that the decrease in ine
filtration rate values ag ESP increased 2iznt be due to
the hizhly and gignificant decrease in total and guick
drainable pores, They added thét, the quick drzinable
pores have the highest indirect effect on infiltretion
rate while ESP has the highest direct effect., Ghazy
£t al. (1984) found & sharp decresse on wa‘er movement
as the effect of ESP, This might be due to the facs
thet increasinz ESP decreased the ruaber of 8zZzrezstes
&s well as their stability and hence decreased total
pores. Abo-soliman (1584) found that the nydrasulic
conductivity and infiltration rste values could be sr-
renged in the descending order: rormal g80ils > newly
reclaimed galt affected 8oile > saline soils Malkali
solls. 4lso, he sdded that infiltration rate velues
decresse in the alkali soile due to the increzse of I35

~

values, wiich encouraze the dispersion zciicn o7 sail

n

a:3r tes. He also fourd thest the correlasion co

(i‘

[§:]
'y

k1

]
3

B
clent between infiltration rate ang L5857 wag re-stive

and highly significant (r= -0,86) -

Z2elud= Lzzrepate stability:

Lzgrezate stability measurcmernt is one of the most
common. determinations of pore size districution, Tre
stability of structure is referred to the resistence of

soil gzgrezates to disintegrating influence of weter snd
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