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INTROQDUCTION

The soil represents a colleidal system in which tue
clid or colloidel phese is surrounded by an inner solu.icn
containing an excess of one kind of ions, the exchangesble
cationg, and sn ocuter solution containing tue ions of tie
foee electrolytes. Donnen theory demands thet a2t equilibroum
tihe pertisl molal free energy of any pair of ions {88l%) be

sne geme in all parts of the system.

Studies on ion uptske hsve led to the conclusion tast
the roots of plants sre provided by 8 physiologically pas-
;ive, outer membrene consisting of pectic end polyuronid
seidoids in sddition to cellulose, and that this membreue
inveracts with the soil sciution sccording fto the lews of
i.n exchange. The inner sctive protoplssmic membrane must
“hen be sssumed to feed upon the ions of this outer membxélie
a.d only indirectly upon the ions of the scil solution. 1%
iz well knowm thet the uptske of ions ig influenced by toe
exchange capacity of the roots, more particularly by the
sctive hoirs, then this influeice should express itself 2.

e predictsble manner, by the way the uptake is influenced by

the eempesition and cmcentration of the sclution.

hLccording to Donmmen distributicn, the ratio of "he
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s -n sctivity in the inside root soluticn %o *he anion @ cu-
iviy in the outside rcot soluticn ( soil solufion .r nu -
Lent soclution ) ie smell in dilute sysvem. Put the dif® o~

e .ce is suppressed by e2diig s8lts. This suppressici, 7 &
~iven solution sctivity is greater the higher the cation val-
e .ce rnd aneller the higher the snion velence of the 2.ded
alt. Such effect is aluc affected by the relatvive GadiaCu

.® noots ond soil. The present work wes cerried out to dis-
cute velidity of such thecry in send culture and soll syctems,
2y indicated by the uptske of phosphate and nitrate. Usiug
d.fferent plant species and wide renge of salw carcentrat-
iv:.s would give same light on the limits of applicatic: cf

such theory in relation to anion uptske by plants.
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1I. REVIEW OF LITERATURE

£)s=1t effect on phosphate gelubllity in soil :

lehr and Wesemeel ( 1952 ) reported thet all reu‘ral
s°lt decressed the solubili*y c¢f the phosphate, the effact
beiig more pranounced with higher salt conceantraiion. The
@ ... belng the seme, the depressing effect incressed . pfal)
order : Ne « K«Clig<Ca, When neutrsl selt were edded %o
501l phosphate, they did not heve the same effect ag if udddad
i. pure phosphete solutions; this difference can be exploiied
ot e besisg of interaction between the salt solution end the
soil. He also esdded thet the effect of neutrel salts a. the
~2lubility of soil phosphiate wes greater with ssudy snd lLosuy
wile then with river and ses cleys. Mettson ot al. ( 1951 )
indiceted thet the sddition of selt suppressges the solubllity
¥ phosphete in the soil under investigstion. This is ¢ dis-
tribution of ions sccording to Donnsn in which the activity
.© a buffered ion which hos the same kind of charge sg the
colloid, remains nesrly causteat ot the colloid solutia:
i cerfece, They slso sodded thet the OH ions show the sane
eifect #s the phosphote ious. MNettson et sl. ( 1951 ) repo-
rted thet the phosphsete ions are displaced from their fix-

etian by the esnions of the sdded salt. The Donnen disiributica
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of ions is suppressed, the more scideoid camtent and the
crester the seidity. Gorbylevs et al. { 1968 ) reported
4t WCL with lime intensifies the soil P evailsbility eve:
n.rve then dose Kp304 but did not «ffect the P upieke

Trum fertilizer to o large degree. <reéslee snd Phillips

{ 1970 ) stated that the presence cf 7.75 m.e./100 g cley

T the Eog , Cl” or SOE salts of Cg or NH4 sigrificantly
decrecsed the diffusion coefficients ¢of phospheorus from those
uf tne unftreated clay. The gelf-diffusion coefficients i.
t..e presence of the Ce-salt were significantly larger ftuen

snose in the presence of the NH4 -galt.

Alverty ( 1965 ) concluded that the silicate i
sresent in large amounts, probebly increassed the availevilifty
2f s¢il phosphete by anion exchenge, there wss no evidaice

the* silicete substituted for phesphete inside the pla.:t.

Bl-Nennsen ( 1972 ) found thvt #1ll cations 2nd &._c.s
axcept silicote depressed the solubility of soil phosphorus
o5 compared with cantrol end the depmessing effect of the
dilferent cetions followsd the order : Ca > Mg >X > s £H4
=4s. This depressing effect was less maxked with the
cuvilans ossocisted with sulpiiste canpared with those assic~
reved with chloride, concerning the sanions, they c¢an be
axranged in the following corder sccording to their depre.sing

e fect when associsted with smmonium, sulphate < nitrete <
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ol.loride < csrbenete, but when sssocisted with Ce’¥  the
order is as follows : sulphate < nitrate < carbomate <
c.l.ride. This depressiug effect was more pruouwiced wiell
the sn.ons are asgcciated with the divalent cetion (ca™™)
s.apered with those sssocioted with smmmium. Wesemael ond
ifear ( 1955 ) reportad thet the Ne, K end C8 decressed plios-
shote sclubility, Ne producing the mmellest and Ca the ler-
zest decresse; sulphste has less effect then nitrete and
ciloride; N82804 particulerly at higher concentration of

.5 # and 1.0 N, even inere2sed phosphete solubility ii <oid

lrteritic geils.

Mettson et al. ( 1951 ) found thet the phosphate oo.-
vbeiity of the calcium phosphate in slkaline range wos less
w.tih sodimm chloride then with potessium chloride. Bouldin
e d Sample ( 1959 ) indiceted that valts tend to increcce

t.ae solubility of superphosphete and its eveilsbility *o lats,

Fine and Cerson ( 1554 ) indiceted thet relstively
liich plent respanse to phosphorus fertilizers occurred
avderetely seline moil. They caicluded thet this wes due to
sne effect ¢f the solts on the solubility of soil pheugicrus
Sauchelli ( 1965 ) reported thet the 2bility of the diffevent
aniong, when compared 25 solutions cf neutrsl sslts, Ic rep-
loce phosphete from @ soil which hed been heavily phosphated

five vesrs before wes found tc be as follows : fluoride >
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(xelate > citrate » bicerbonste > borste > acetate >
w:lphate > chloride.

b)5 1t effeet on eniong uptake :

The svailabilisy, solubility snd retention of phoc—
pie e have been extensively investigeted because of their
v culiure importance. The cuitent of neutral sslis infl-
uerice these properties in e way end to an extent whieh veries

Witk the neoture of the scil maierical.

Szlt effect an phosphate sbsorption hed been inves’-
i-sied by several investigetors. Wattson ( 1956S ) showed
L. v the phesphate upteke by berley from 08012 gsolution was
higher then KC1 and leewt in weter. He expleined his results

the besis of Donnan disgtribution of ions between the cil
. olution end the root membrene. MNettson ( 1966 ) esteblished
Lane theoretical curves showing the reletion between the wstic
uf the snionsg activity in the inside soil solution %o i's
~etivity in the outside solution ssg & function of the .oi-
uSion concentration, the velences of both cations end e.Lais,
.1d ¥he exchenge capscity of the exchenger. These curves
show thet the anion sctiviity retio (y/x) i.e. the retic of
e anion sctivity in the inside scll sclution to thet in the
sutside sclution, is smsll in dilute systems end the difler-

eiice i8 suppressed by the incresse of the solution zcviviiy,
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Loe suppression 2t a2 given solution ectivity, being gresier

v..e nkigher the cotion valence end the lower the anion veleice.

It is well esteblished that plant roots act ag ceii.n
exchanger and therefore, we can talk asbout Donnsn distrib-

This

ution of ions between the root =#nd the scil solution.
distribution will naturslly affect the uptake ¢f these ioa

by plent rocts.

wettaon ( 1967 ) studied the effect of increasing “he

solufion sctivity on the pheosphate upteke by pleant with 3he
iccresge of the 08012 activity added to the soil, the uptake
oY phosphete wos higher with increasing 03012 concenitrotion.
Ihese results were expleined es & s8lt effect whieh tends o
even out “he difference between the phosphate sciivity i the
s¢il sclution end the inside zelution associsted with +ls
paiatv roots. Wattson et sl. ( 1949 ) found thet the .ieuimal
~les ancreese sbscrption of phosphate ions by plents., This
sffect is expleined on the besis of the Domnen distribui.on
. iong. The presence of galts mekes possible 8 higher con-
caniraticn of phosphate and nitrete in the electronegsiive
secting cellulose root membrsne, which hes strong seideic
oioperties and @ high cetion exchengesbility. The protoplasm
metbrene i1s nourished directly from the cuter roct membiiiie
£:.d the upteke of nutrients depends on the composition of

thic outer membrens. The work ¢f BEl-Gabaly and Wiklander
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(1562 ) end El-Gebaly ( 1962 ) showed that the uptake of
nifrate and other aniung wes influenced by the cancenires’

of the s5uil solution in the sames way as the phosphate.

Sl-leboudi ef 8l. ( 1973 ) in their studies on benlay
pA0ius, which were grewn in ssnd cultures, found that le
ptake of phosphate by plents generslly incressed with - co-—
e~:ing the absorption retio ¢f verious tested cstiang re -
“tive to thet of sccompanied anions. Ferguson and Hedling
( 1963 } indicated thet phosphorus sbsorption by barley
~ieresged with incressing s2lt cencentration, they ¢ iitributed
This reletionship to the effect of salts on the phyoiclo.y
oI the plant rether then tioo effect of salts on phosphorus
solubility,  Geusmen sund Awen { 1956 ) indiested thet  %ie
caoleoride ion increaged phosphorus sbscrption by poteto tubsra

5 low cancentratian.

Srivegteve and Ali ( 1971 ) found thet 21l the o=icium
Lalhe ( 08012, 0812, GeBrZ’ CS(QAC)Z, CaSiUB,
Jﬁ(mbﬁ)aﬁfo or Ga(hzru4)2 )y oiznificeutly incressed vvei .. -

Casl,, GiGly,

sble Ik end P in soil semples under investigetion. In %ie more
eld soil, CsC03 gave significontly higher N and P value:s

wwen the cther ¢9l%s »md 5. the less acid soil Ca(OAC)2 Leve
Ule hignect levels of aveilsble N and P, with the excepiim

of 088103 wiich hed the smallest effect on aveiloble & e1d

£ in 2ll ‘“veatments: the halides genersally hsd less effect

Central Library - Ain Shams University



=8 other salts; the meximum N and P velues fopr 2l]l calcium

silts were obtained with 8 m.e./100 g soil.

winotti et sl. { 1968 ) concluded from their d=te
thes celcium salts have & beseficial influence on initicl
wovrate upteke by root tissue, while the continuel potesuium
U.oly wes sppsrently beneficial in nitrate trsnsport.lewis
et 2l, ( 1952 } reported thet sulfete ions incressed phos-

paorus sbserptian at low cacentration.

In { 1942 ) Eaton found thaet the addition of bok
caloride snd sulfate selts caused little effect on  toal
itrogen nd phosphorus concentration.

(1 the other hand, Medapps and Dema ( 1968 )} foud
swet celeium conceatration from zero to 750 p.p.m. hed we
“pp scisble effect on the upteke of p3e by Crenberry plenig
i cuteient solution. Alberds ( 1949 ) fouud in his study
v plants that the meximum rete of P absorption is rescied

v low cancentration of solubtion with low salt plants $ies
1.5y high salt plents, growth of plents end sbsorption =re
arallel., Absorption of PEOS wes independent of the coiicei-
srevion of other ions of the scolutians. Howe and Grehsm
( 1997 ) fouand thet the effect of sslts on phosphorus #veil-

chilivy were small aad inconsistent.
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c)Bifect of cation valence on saniucns upteke :
El-hobbia sad Uner ( 1972 ) reported that the vele..ce
_” the cetion present in thle cullurel medie hes no obvicud
c“fect on snion upteke. They found that the upteke of <he
netabolically insctive ion (Cl) wes more releted to the
¢ tics summeticn velues within pleat ( electroneutrsli.y ).
«. the conirery, the NUE upteke wes more related to ple..t

v wih rather than cetion stebtus within the plant.

Gerola and Gilsrdi ( 1955 ) reported thet the ~picol
+ots of the pes pleced in Knop solution with 10" Be(ng)2
sicwed greeter increese in weight end asbsorpiion of F than
e control with NeEOB. leggett et 8l. ( 1965 ) repor’ed
saet buth studied divalent coticus calcium end megnegium were
aqually effective in tne cciivetion of fthe phosphate zblorp-
. by berley plents. Preaklin ( 1971 ) indiceted tnet ‘Yhe
sxcised rocts of ten plant cpecies pretrested with CaCl.  or
ﬂ1013 subsequently, ebsorbed lerger smountis of cioloride 'ad
Julfote then KCL pretreatuent roots; the mesii lucresse 1 uc-
texe for oll species wes over BUU percent for sulfete o.d
chout 65 percent for chlcride and wes correlafed with tc sl
uptcke of sulfeate snd chlcride by the polyvelent caticn nre-
“yacted 1 0ots. He elgo added thet the phosphete upteke c.ould
Le iuereszsed by reising the icnic sirength of the sboorp wui

siution 71ith KCl; respemses to KCI, KNO3 and NaCl were =imilar
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