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I. INTRODUCTION

Barly studies have shown that the elluvial ecrls of
Bgypt ocontain emple emcunt of potassium. Thie ia due to the
fect that the Nile deposits contein ebdout 0.5% K tnd the
lesching is limited under the srid olimats prevailing. Thus
these slluvial eoils are rsrely fertilized with potesaium.
This 18 not the case with the highly ceslcarecous solls of
Tahrir province and north west coast of Bgypt. It had beem
reported thet these soils may suffer froa bc';tasaim nutri tion
problams. In a symposium oz tne caloarecus msoils of Bgypt
held in Alexendris in 1968, reports were presanted that
claimed little or no response to K-fertiligzetion in these
solils. The very limited work that hss beem done with some of
thess scils showed that potasalum wes fixed by some soils of
Tahrir province. It has been repeetedly show that Ce and Mg
concentrations can affect the upteke of potesaium by plent.
Such highly calcereous soils are expectsd to be Ca-ssturated
which may have an sdverse effect on K-upteke in these soils.
4% any rate, very little informations are now aveilable con-
cerning potassium status and bahaviour in such soils. The
present work was carried out to provide such informations
through the following studies i
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1)
2)

3)

4)

5)

Leterminetion of the different forms of potessium
Bvalustion of the K-supplyiag power and response to kK-
fertilization.

WIvclucticn of the K-bonding energy Ln theae solls uasing
Langnuir edsorption ieotherms.

The fixa*ion end relesma of potesaium by these soils using
di ffersct techni quea.

The Ca and g concastretions, at sctivity retlos repres-
enting those fow.d in celcareous soile on K-uptake by

plant.
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A- Yotagpum gtetug :

Wet R te H

Andereor et d. { 3 ) studying @ number of
hunid ares soil ssnples found,thet thay contained bLetween
V.02 - V.02 no, soluble potesaium/100 gm, soll. Pn widen-
iug the a0il water ratio to 1 : 10, the extracted potesalum
incressed by 3 to 27 fold. The potassium content of the socil
solution represernted from v.5 to 7.8 percant of the exohange-
able plus solutle-X.

Wklander { 67 ) reported that the amount of the water
soluble potassium depends on fectors such ss : a) the amount
of exchangeable potasaium, b) types of primery and second-
ary aiaarals, c) wetsr contant, d) intescalty of leaching,
®) kind of other ions md thelr concemtrations presant, and

) the sesson.

Barbir and Treome ( 5 ) stated thet the potamgium con-
cantration of a soil solution depends on two fectora quite
di stinct and independent of each other. The first fector is
“tdegroe of potesaium seturstion of the s0ll; tne second is
the oversll concentration of the solution, which is entirely
independent of the chemical properties of the sail.

Serry and Bd ( 59 ) reported tha: the water goluble
potapsium in some Egyptien soils varied frou 0.02 ~ 0.12 me.

$
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rdov g, soll L soll extrscts of 1 : ¢ woll weter ratio.

Kesem ( 3 ) found K concentretior in tiese golls to
very from (.005 to .03 me./1l00 gm. in scil psste meking 1%
cf the exchengestle plus soluble potussium. He reported
hig.er figures of soluble potesslum in the saline solls which
ranced froaw v.0l to ¢.5 me,;lu0 gn. soil making 7.75 - 40.6%

of excnar :eebls plus scluble K.

Var hostitz { 41 ) sugzested taat the water soluble
potesgium, evan in fertile soll, is inedequate to meet the

major requirenents of a crop to this mecronutrient element.

Bxchangesbl e potagaium :
del temalar ( 45 ) reported that the exchan;esble pot-
esalur of the mpoil is difficult to define theoreticelly and
to determine experimentally for et least three ressons :

a) The ebsence of a gharp di stinction between soluble and
éXchangeable frsctions.

b} The existence in some soils of difficultly axchangesbls
potesaium which is not immedi etely extractable by the
usual reageni$.

c) The dissolution of minerel potassium by ths exchange extr-

actent.

#iklander ( 67 ) defined the exchangeable potasai um
as the amount which is adsorbed on the colloidal metarial
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and replaceatle with neutrsl selts in e relutively short time.

Relitemeier ( 49 ) repcrted that the partition of pot-
asalum between solutle srnd imaedistely exchangesable forams
depends on severel fectors ircluding : a) the concentretion
of soluble potaeeium, b) the neture and concentration of
competing cetions end ¢) the nature of the exchangeable
meteriel.

that

Anderson ek al. 3) showed_tho exchange-
able potasalum of seni-runid aud humid reglons of U.o.4.
ranged between u.17 and U.H7 me./100 gm. moil.

Abdel-bar aud Ghobrial ( 1 ) found tnat the level of
exchangesble potuaslun veri ed between C.06 and 2.62 me./100
gu. soil making sbout 1.25 and 6.9% of the total exchange-
able cations in some soils of Bgypt.

Non exchangeable potasajum :
The term "nonexchangeable® as defined by Rei temei erefe/

( 48 ) includes ell soil potasaium except the water poluble
end imnedistely sxchengesbls forms. The term "difficultly
exchangeable™ is applied to potassium ions more slowly rel-
eaged by the ususlly exchange extractantSor dependent for
replacenent on particuler cation or group of cations, or more
or less quickly relessed by more vigorous extractants. Tems
such a "“moderately available™ ®slowly avellably” and
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"unevalilable” refer to vegetstion system, C(erman (21) glves
the elenent Lo thias form tre "structursl potessiua™ and rep-~
orted tnet Lt Le not resdily repleced by otuer cetions 4o

moet extrecting solutions.

As suggested by Megieted ( 34 ) the plent depeands
mainly on t:e nonexchargesble potsssium for ite nutrition if
the aupply of potscalua froa the excraugeable form is ilnadeg-
uate. T.e respcnse to fertilizetion msy occur not only at
tnie ste.e but alsp when exchangeable potessiun falls below

Uo‘l bt 0051 m.o/loo E'-n. 8011.
(2)
Praps teat showed that abcut 58% of totel potasalum

removed by plants comes from the uonexchengeeble form. Thie
percantege hes been found by DeVurk ( 1€ ) to vary between
6,7 and 39% of the total amounts taken up by plant. Serry
and fishpiki ( 60 ) reported taoat the nonexchangeable potas-
sium utilised by plents ranges from nil to 71% of the total

anmount absorbad.

Genaral principles of the relesge of nonexchangeable
potasaium during cropping wers summarised by Rel temeier (49)
as follows : 8) The capecity of different soils to supply
nonexchengeable potesgium of netive origin to d fferent plents
dlffers greatly. |
b) Scilsof equal total potassiun content differ in their
ability to relelasa reserve potessiuwmm to growing orops.
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c) Mxed potsseium 18 more aveilable to growing plants then
nonexchsngesble native potessium in the soll.

d) The exchangeable potesaium of @ particular soil has no
correletion with the reserve supplying power of the soll
unless 1t represents the equilibrium level of the soll.

6) PlentSabsort more resarve potasalum thsen is Mbereted
to exchangesble form in absence of plant during moist

e‘orage 8% equecl pericds of time.

Herwi, sundfichae?( 39 ) found thst most of the potessium
relsssed frum nonexchangeabls to exchangeable form was der-
ived from tae olay frection which was more active than the
silt and the seand.

Bl-Sokkary ( 17 ) reported thst tae amount of non-
excnarngeotls potacaium in some Egyptliem soils varles between
1.7 to 11.2 me./iOv gm. soil, the lower levels baing fcund
ir sandy soils snd the high levels in the fine taxiured ones.
He also found that the nonaxchangeable potasaium lncressed

a8 the total potessium increseed.

xed potagsiuvm :

Redtemel ar { 49 ) stated that betwsen the nonexchange-
able and axchangeable forms of potaszium there exists a cate-
£ry of K Lous more tightly bound than the latter, thomgh
more avalleble then the former. This form called "B.xeﬁ
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potesaium™ is flrmly bound to some inoryenic soll colloids

and 18 not resdily replacable with neutral salts.

Scheffer and Schachteschabel ( 535 ) gzeve the mineral
potssaium the name nonexchangeable potassium. They steted
that 1f one disregards soils with & low content of silicetes,
the nonexchsngeable potassium coaprises by far the largest
proporticn of the total potamsium wmhich moastly lies betwean
ve.2 and 3.3 percent ir nomsl soils and between 2.7 - 6.7
per cent K in elikeli soils.

Bl-Sokkery {( 17 ) studied potessium in elx scil samples
from the western glde of the Nile Delta. He reported thet
the total potessium varied between 1.9 - 13.4 me./100 gm.
soll. 4Abdel-ber ( 1 ) reported that nonexchangeable potasaium
makes up about B4.4% of the total potassium in some Egyptian
solle and thet the ailt fraction contains considereble amounts
of nonexchsngesble potassium.

The ralationship betwean the formsof potesaium and
the rete of different fixation steps has been givem by
Wiklander ( 67 ) as follows :

water soluble K exchangeable K

very
repid slow

Fixed K
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sl-dokkary ( 17 ) reyjorted ti.st a direct relationship
exisats between exchsngeeble and nonexchangesble potassium.
tie also found thet potsesius fixetion wes ususlly accompani ed

by & decresse in the exchangeable potasaium.

B~ 8l cal Met r Bvelus Avel lable K:
Msclean . ( 33 ) found that tone water soluble

potesalum was not sufficient slone for amssessing potesatum

supply irn solls of varying smounts of nonexchangeable fomm

whi ch contributos to plants uptake.

Hood et el. ( 25 ) reported thet water soluble potas~-
alum, a measure of the potaeaium in the soll solution, wag
battar correlatad with yield than was exchsngesble K. He
algo found thst the water soluble potassium gave a better

correlation with the potessium ebsorbed by plant in a short
time.

Moreover, Lamb ( 31 ) has reported that plant cem reduce
gith difficulty, the amount of exchangeable potassium in soil
below (.64 me./100 gn. soil. Bray ( 12 ) concluded that the
solls containing 100 1b. of exchangeable potassiuwm gave yield
of corn about 70 per cent as high as poil fertilized with
potessium. Pratt ( 46 ) found & good correlation between
exchangeable pctasgivm and corn yield on soils containing leses
tha% 100 1b. of exchangeable potassium. Attoe( 4 ) found -2
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linear relatlonshlp lLetween the potessium contant of fotecco
pPlaut expresced as percent h and loyeri thm of the exchange-

able valuas.

The relesse of potassium from nonexchengeebla form
studi ed by many investdlgators. Haagsma #l:llﬁ' ( 23 ) found
thet the relesse of nonexchangesbls potassium from Holdimand
clsy to rn-paturetad Dowex 5Su-# cBtion exchenge resin incr-
esged witn incresairng temparsture salthough the increage was
grester for a temperature incresas froa 5u° to oV°C than from
5° to 50°C. Delbsrt et el. ( 14 ) fownd thet heating NH,-
setureted Spencer soil at 500°C gave a taximum K-releaage
after two bours. At 300°C it took about four Lours to rel-
esge ore fourih of tho smount of K relessafat 500°C. They
also fouud that the f£ixed potasasium cannot be ralesse{in one

heeting.

Attoesnd Truog ( 4 ) found that extrecting the soil
with emmonium ecetete removed the resdlly aveilable fraction
of sall potessium whereas leaching with 0.5 N hydrochloric
acid after two hours shaking removed what could be coneid-
erad the moderately available potassium of the soil.McGosrge
( 37 ) reported that the citric acid-scluble potassium gave
better indicetions of the probadbls need for potesgiuvm fert-

ilizers thau thet frection of potageium extrscted by 0.7 X
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