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I - INTRODUCTION

Special consideration has been given 1in Egypt to
studles snd resesrch on the utilization of sandy goils
since large ares of the potentially irrlgable lands
belong to this category. The total area reclamed of
thege soils is 300Y000 ac*cof which 507000 ac in Upper
Egypt and 250000 ac.In the Deltas. With the exception
of small scattered areas in the Delta and Nile Valley
most of the sandy soils are in the desert which makes
up more than 95% of the total area of Eryptian soils
of which some parts are under cultivation such as the
southern part of Tahrir provinces 8andy soilsy in
Egypt; are considered one of the expanding areas for In
creasing the cultivated landse The maln constituent of
sandy soils is the sand fraction and this does not
supply any nutrient to growing plants. Lccardingl:r,l
the fertility level of sandy soils is controlled by
thelr c¢lay and organic matter contents They are excep=-
tionally poor in the plant nutrients and often are in
shortage of potash and phosphates

Therafore the aim of the current investigation 1s
to gvaiuate the fertility of some Egyptisn sandy soils
by estimedion of the chamical potentisl of two macro
nutrient ionsy potassiue and phosphorus; ~and evaluation
of /I {Quantity/Intensity) relationships Maraover; the
affect of H; P and K fertilizers on the yleld of barley
grown in these soﬂs., was also studied.
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I~ EREVIEW OF LITERATURE

The lifetine of a cron is characteriszed by well-
defined growth stages) during cack stage the plant has
a "work™ potential defining its strength to assimilate
and use a nutrient from the soll (Addiscott and Tallbue
deen; 1969}, Interactions, positive or negative, between
rutrients play thelr recognisad parts in defining the
magnitude of this ‘work', 'Nutrient potential! in soil
represerts the work needed %o withdraw the nutriont from
the so0iles HNumercus attemptes have been made; most of
then emprical; to correlate Mpatentials" Lo nutrient up-

take by plants in the field or Laboratory.

Addiscott {1970} stated that whether or not
potential is the right term for defining the soil Tertility
status ol & speclal nutrient, there sesms to be three prin-

cipal factors tnat are likely %o characterize soil Ffertilitys

I- The capacity Tactor as examplified by the cation and
anion exchange capacities together with the total

elemental compdsition of the soil.

II~. The intensity factor which describes the strength of
the nutrient don in solution and is commonly exnres—

sed as the activity of the ion in solutilon.
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IIT~ The buflfering capacity factor which measures the

resistance of ths soil system To change in intensity

and 1s defined as /% quantity/ &\ intensity.

II~l« The capaclty Tactor:

Ilelelse Polassium capacityt

Available potagsium cgould be divided inte
two parts, ons dissolved in the s0il solution, and
one assaclated with the zplid-soll phases. Ths latter
iz most often in an exchangeable or adsorbed form;
but can also be a chemically combined or precipitated
form; and it acts as a reservolr that replenishes
the soil solution vhen depleteds This fraction is
often refered to as the gquantity term; as disting-
ndshed from the intensiiy fterm which descrlbes the

status of the nutrient in seclution (Knasawnch, 1971},

Several definitions were given to sxchange-
abvle form of potassiume Wiklander (1954) defined
the exchangeable potassium as the fraction which is
adsorbed on the colloldal material and replaced with
neutral salts in relatively short time, Garman
(1957} reportod that exchangeable potassium is 2 quantity
Temoved with a definite extractant of specilic con-

cgntration and dilution ratlo, it is not zruly =2
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gharacteristiec entity of the soil, It is generally
aceepted that "exchangeable pobassium™ is adsorbed
on. the surface of soil particles. On the other hand;
it is sgreed upon that all "sdsorbed - K" is synony-
mous with Mexchangeable - K¥ . Likewise; "non-
e¥chaneeable - k" may include some strongly adsorbed

potassium,.

Values of exchangeablc potassiun were found ]
by Wiklander (1953) to vary between 04l and 2.0 mege/
100g soil and to represent usus=lly not less than 1%

of the total potassiua in oinesral s50113.

Abdel~Bar and CGhobrial (1960} reported “hat the Llevel
of exchangesbls potassium ranged from 0,06 to 2,82
meq/l00g soil reoresenting sbout 1,25 and 6.90% of
the total exchangeable eccztions In some Egyptian soilss
The lower valus is for normal coarse texturel solls
while the higher iz for fine textured andé sslieafl-
fected soils. With respoet to sandy soils,
Eluﬁgrabawy {1971}, Abou Bl-Roos (1972) and ALl
{197%) Zound exchangeable potassium velues varied
between 0,32 and 1.15 2eq/100g soil. 8Similar resulls

were reported by Sheta (1977),

Maclean et al. {1957), Mathews & Smith (1957),
Arniold & Closc [1961 a), Schrceder gt gl. {1961),
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Arnold (1962 a). Maclean gt ale. (196%), Muttall
et al. (1967), Bagle (1968), Rayrunde gt gl.

Herbihy & Moss {1970}, Braunschweig & Mengel (1971),
h

El-Karabawy (1971), Abou El-Roos (1972), Scbulo

(1973} and A11 {1974) reported the existence of high

correlation between the amount of potassiuvn removed

by continous cropping and initial soil exchengeable

potassivm,.

Hone~exchangeaple potassium ineludes all the
forams of potessium except wrter-goluble and easily
or immedightely exchangeable poftassium, This form
of soll potassium geccurs in prinery minerals such
as potash-feldepars ({orthoclase and mieroclinel,
the feldspathoide (lucite), and in micas (auscovite
and biotite)s It is algo found in certain secondary
mineralsy speclally in wicaeous claysy l.e, hydrous
mnica, which entrsp potasslum in thelr lattice struc~

ture (Richk, 1972}

Attoe & Truog (19%5) and Wildlander (1961)
found tiizt non-exchangeable potassivzm anmcunts o
about $9% of the %total potassium content in mineral
solls, making up about 1 - 4% of solil on welght
basise DLagheen (1966§, Abcu El-Roos (1968}, Ali
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{1969); Abou~El-FRoos, {1972) reported that values
of non-exchangeable potassium in arable soils of

Bzypt varied between It = 30 meqs K/100g soll; the
low level being found in sandy soils and the

higest in fine ftextured and salt affected solls.

Mathews & Smith (1997), Arnold (1962h);
Arnold & Close (1951 b), Wiklander (1961), Barber
& Yathews (1962), Moss & Coulter (1964}, Earrow
(1966), Rexk (1968), Sabet gt gl. (1965),
Ahenkorah (19?0]; El~Damsty gt.zals (1972), Fergzus
gt al. (1972) and Abou El-Roos {(1972) stated that
exchzngeable potassium present in a soll 1s not sufe
fient for a crop and deronstrated that once the poel
of exchangeable potassiux In a soil has been exche-
usted; continued potassiunm uptake depends entirely

on the release of non exciangesble potrssiufme

Fayloek (1958) studied the ecapacity of soils
to supply potassiun and ohtained two forms of potage
gium by succesive extracting the soll with one normal
holling nitriec scid. One of these forrs is of 2z low
solubility and comes oul in the extracts at a cone
stant rate. The other form ig highly soluble and is
mosily released in the initial sxiractionse. Ee refered
to these two forms as "econstant = razte potessium

(CR ~ K}, and step potassiun (Step - k}, " anéd he
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found that only the latier is readily available to
plante in the course of 15 month's cropping perlod.
Ali (1974) found that the stepwk values of the
highly calcarecus soil were 1.79 and 6,50 meq/100g
soil while ranged between 1.87 and 4,77 in the al-
luvial one and the sandy solil samples have the
lowest step<k values ranging tetween 1.53 and 1.8k
meq/100 soil.

Mumerous investigators ¢btained gooé cor-

relations between potassiun ertracted by HNQ, acid

3
and that uptaken by crops in greennouse trails,
CeZey, Rouse & Bertramson (1949), Sshet gt al.,
(1969); Oliveria gt al., (1971); Lind (1972);

Abou El-Roos (1992) and ALi {197h4),.

IT1els2s Phosphate capacityi?

Phosphate capacity measuretent iz an estimate
of the spornt of P from the sclid phase that will
enter the zoil solution (thus becoming diffusible
or available for uptske} TFor a unit change in F
concentration of the soil solution (Olsen, 197 .
The capzeity factor is important because the P con-
centredion determined at the begimning of the growth
pericd does not give sufficient Information on the

¥ supply to plants during that period.
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Attempts to use total phosphorus determination
fraction for assessing phosphorus status were made,
the results have shown thet the amount of total
phosphorus is ext¥fmely varistle. This mey be dus
to the type of matrisl from which soils wers derived,
the climatic conditions under which they are developed,
the degrgc of weathering, the organic metbter cantent;

end microbial activity. (hmer, 1969},

Total soil pheosphorus is often a useful indi-
cation of soll-phosphate Meapreity" 3 thus solls
with small per cent Totzl phosphorus ususlly have
little capacity to supply phosphorus from reserves,
and sometimes they retain little of phosphate That
added, (Ccoke; 1270),

On the other hand; Amer (1969) reportsd that
determination of total phosphorus in scils has been
overlooked sinece it is generslly believed that it is
of little value in asscessing the phosphorus status,

as a nutrient for plents, in the soil.

In certain Egyotian soils; Abdel Bar (1953)
found that totel phosphorus varded bebtwoen U.11 and
0+18% P, VWhile dmer (1969) found that; the total;
phosphoris content for sendy solls was low being in

the renge of 10.0 ~ 67,0 mg p/100g. soil. Kaila
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(1963) estimated the total phosphorus content in
some Tinnish soils and found it %o be 820 ppn in
sandy soils, 290 puipeite in fins sandy soils, 950
PeDeile in loazmy sbils; and 1050 pepenms in silty
soils. Hanley ot zl. (1965) worklag on Irish
soils, found that ths amad fraction contains
about 10% andé the clay fraction sbout 60% of the

total phosphorusz,.

Miller (2955) found that fine-textured soils
in general contazin nore phosnhorus than sandy solls
developed under the same climadic conditions. Thus;
total phosphorus contsnt in the s0il is = function
of parent material, sodil te:ture; degree of wertheotew
ing and organic matter content. It was reported by
Abdel-Bar (1953), Kails (1963), and HJoyos and Graeia
{1963), that total phosphorus content inecressed as
501l particles sizecs decressed., On the other hand
Gholititul and Tyner (1971) found no correlaticn
between totsl nhosphorus and cloy content of the
soils Gracie & Xhalil (1948), Shawarti & Moustafa
(1959}; Kaila (1963) and Bapat et ale, (198%5) re-
ported thet the upper layers of he 5011 usually

contain more totzl phosphorus than the lower oness

The formation of the various discrete

cherleal forms of nhosphate in the soil is apparently
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ralated to soll factor such as gl values activities
of wvarlous catlionaz, solubility producis of the
varlous phospnates, degree of chemical weathering,
and the'fertilizer practice (Chang and Jackson,

1958}

Amer (1969} found thst the extractable inor-
ganic phosphorus constltutes the mejorty of total
extractable phosphorus in some Bgyptian sandy soilse
Amer and Abon El-Roos (1975) statcd that most of the
total phosphorus exists in the inorgenic form (77 -
96% of totzl P)s They =180 suggested that the phos-
phzte in beoth HESO# extracts originastes from aptite,
the first and second E2804 ~ P 15 dencted by the
expression acid extrsctable Ca~P and also the por=
portion of aecid extractable Ca-P increases markedly
FEEsgsgneT vith the inecrezss of fine sand or fine

sand + silt contents of the soilse Scheffer gt gles
(1980) and Chang (1965) ecmphesized the ossciation of
Ca~P with coarses fraction of the soil. On the other
hand; HEolstead (1967) reported thet Ca-P 1s assoclated

‘with #ilt fracticon of the soile

El-Rashidi {1372), Amer & Aboul Roos (1975),
and El-8hall {1977) reported that the relative
abundance of the inorganic phosphorus fractions

could be arranged in ths ordecrs
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