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I. INTRODUCTION

During the last decades, the Egyrtian population is
increasing at a straggler rate, The area of arable land
per capita is therefore decreasing, Thus, lateral and
vertiocal agricultural expaznsion are cousidered the main

pPathways for tackling this dilemma,

Irn Arab Republic of Egypt, borieontal agriculture
expansion ains at reclaning and cultivating nore than two
nillions feddan of barren lends situated in the East o
West of the Nile Valley anad Delta fringes. The proposed
areas include both sandy solls and heavy textural ones
that are mainly saline. Also, colcareous soils are
repeatedly considered to be a sultable ares for the extension

of agriculturzl lands in the A.R.E.

-ne of tre¢ most interesting subjects for study is tre
Troblerm connected with micronctrients in trese soils under
reclezation. DNe deficiencies or anavailability of most
zlexzzuirients nzve been fournd iz calcareous solls contein-
lng zuchk czleiuxm carborate, and also on light samdly soilcs
as wcll as on tre salt affccted ones. Theze problems are
the result of —any physical, checical ard bislogical
factors whick rerely act individually or nostly large

interactionse
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In view of the aforementioned reasons, the presen?

work was carried out to study the status of Zn, ¥n and ¥~

in ncze Zoyptian solls under reclapation narely; Calcerecuzm.

Sandy ard Salt-aflecteld s0ils. Also, the study has included

the effect of soaking bar’ ey seeds in variable concentrations
of either single or mixed salts of micro-nutrients

(ZnSO4, KnS0, and Fesoq) on the dry ratter and nutriticrnal

status of these micronutrients,
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Powers :nd Pans (1947) reporsted trat about 5%
of tte total Zn in silt loaz soil is water soluble, Wright
gt al, (1955) and Thorne (1957) demonztrated that solubility
of Zn was proportionzl to the solubility of the complexes
formei. Lassev (1964) added trat water soluble In was not
found in =ost soils and the exchangeable Zn was lacking or
very low irn most soils., Hodgson et ale (196€) observed
s.at v.e presence of soluble carbonaye in alkeli soil

resulted in precipitation of tze soluble Zinc (2n*") added.

apadforé et =i. (1671) founi <tzat Zn concentretion in
t-¢ snturation extrzcts c¢f some czilforrnia soils was in

tre prpee 0f (.01 = 0.40 ppm. Avnecnu gx z2l. (1271) added

irncronssd woeress .o zoiohiliivy decrezsgd unfer excecaive

FTerrous {divalent ircn) szits are ocoansiderably more
solurle tran ferric s3zlts and rezce resualt in in¢reased

rorc ntrnticn of soluble Fe zvaiizlle Ior plant uptake.
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Sclobility of Ferrous salts may zlso explain why Fe-chlorosics

Cisappears when soils are subjected to reducing conditions

b £icoding, Brown et ale, (1955).

Martinez (1970) studied the content of soluble and
extractable Fe in 15 Argentirian soils and found that values
for extractable and soluble Fe ranged from 2-16.8 ppm and
2 -~ 28 ppm. respectively. Elgalal and Hendawy (1972) reported,
that water~soluble Fe content in the soils ranged from 1.6
to 3.5 ppue. with the highest values associated with sandy
and calcareous soils. They added that extractable Fe
indicated that the solubilify of Fe was not completely
related to the total anount in the soils; bowever, the
alluvial s0il contalns relatively core Fe that can easily
be relezsed in solutica, EKabata =ni Galczymnske (1965)
rercrved that weatnering and soill forming procesces resulted

2 bigker trace elezents content in the sandy s0ils than

# b

zir parent material fror whick they are derived.,

olubitities of The elecments Mn and Zn were fouxX to be

4]

relatively bigk in the upper soil horizons. El-Dematy
et al. (1971) found that water-soluble Mn wms completely
absent from some soils of Egypt.
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Recently, Kukurenda and Gladych (1975) found a positive
correlation between soil noisture and amounts of the water-
soluble, exchangeable znd easily reducible Mn forms; a
nezative correlation was found, however, between soil

moisture and the reduction resistant fraction.

2+1e2s Exchangeable forms

SwWaine (1950) reported that exchangeable Zn is
usually less than one ppm in various soils. T™orne & Wallace
(1942), El-Gabably & Jenn (1943), El-Gabaly {(1950) and
Mitchell (1955) demonstrated that part of Zn adsorbed on
several primary and secondary soil minerals was nob
replaceable by ammonium acetate; therefore, it is considered

fixed by the nlnerals,

Demumbrum and Jackson (1956) rointed out that Ca-
Montmorillonite and Ca-peat accunulated considerable

quantities of excharzeable Zn,.

sutcliffe (1962) has classified the forms of Fe as
a) wasar soluble, b) exchangeable {including sparingly
soluble some insoluble substances), and o) non-exchange-

ables Water soluble ions are immediately available for
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nutrient uptake wrile eXchangeable and non~exchangeable
sources allow for the replenishment of the s0il solution

when it is depleted by ion uptake (Ehasawneh, 1971).

Maklimr (1969) found that exchangeable Fe forms 17.6%
of the extractable Fe witk 1 N, NalOAc (pH 2.8). Exchange-
able Fe<' forms a major portion (90%) of the total
axchangeable Fe, but extractable Fe=* forms only 49% of tke
total extractable Fe. He also found significant correlations
between exchangeable Fe and pE (r =~0.8759), and between
exchangeable and extractable Fe (r = + 0.7822).

Exchangeable and emsily reduciblo ¥n varied from 12 to
142 ppm and were related to soil pid., Vuletlo and Mijatovic
(1367). Under the prevailed conditions in Zgypt, Ghanen
et zl. (1971) found that soluble plus exchangeadle Mn
ranced from Caz to 11.0 pp=. Theze forms of Mn were
zerereily bisker in alluvial soils tharn in calcarcous and
sendy oncs. MKishra ard Taipathl (1972) in thelr studies on
the distribution of Mn in soils of Uttar Pradesh reported
that exctanseable form constituted 2.69% of the total Mn
and tended to decrease with profile depth.
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2.1,3. Avallable forms

Nalr and Mehta (1959) reported ttat Zn is known

to exist in the soil in three farms, water soluble,
replaceable and nonreplaceable forms., Trey found that
available Zn is undoubtedly held as cation on the exchange
sites of both clay =2nd organic watter in soils, Savic and
Jalic (1968) found that available Zn was variable between
C,32=-6,25 ppr, the lower azounts occurring in calcareous

soils of pH 7.37.4; the deeper layers contain leas available
an,

Ravikovick gt al. (1368) in 15 caleareous soils found
that S-e chemically available Zn ranged between C.1 and O.2ppn
as extracted by KCl, 5.4 ppm as extracted by ditkizone and
between lu4 = 3.5 pr2 when extractzad by Na-EDTA, Xudryavtseva
{1¢7C) added that tno contentss of availe®le Zn sad Mn

inc

H

cznod in so0il wnder the effeat of cultivartion and wes
directly reiated tc tne lzcrease of Lurus iz soll, improve-
~crt of scil physicel prorerties and internsity of ciero-

bioclorical processes in tihe soil.

b

rasad and Pacel (1970) indicated that available Zn

conterrts in the studied soils (fersizllitic, ferrallitic,
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vertisols, rendzina, and Sub-arid soils) were 0,364, 0.370,
0.878, 1,100 and 2,160 ppm, respectively. The availability
of Zn was directly proportional to the amount of silt, clay
and hunus in soil. The 4n content decreased with the
increase in pH, exchangeable calcium and total exchangeable
bases. They added that the greater content of available Zn
was found iIn the top layesrs of profiles as compared with the

deeper ones.

Recently, El-Sayed (1971) reported that values of
dithizone extractable Zn vary between 0,15 and 10.33 ppm
in some alluvial s0ils of A.R.E. Shanker and Dwivedi (1972)
alsc pointed out that avallable Zn rarged from 3,1 o 7.2

rPm with an average of 4.11 ppm.

Rai et al. (197C) studied the availabllity of Fe, ¥n
snd 2n in 184 surface samples of soils.e Trey found
sirnificrns rocltive corrslations between available Fe and
both oxcuangeable Ln and organic C. Ladha and Baser (1971)
added that available Fe in samples taken from seven soil

groups ranzed from Cu3 to 15.7 ppm.

Purtove (1969) reported that available Mn changed

acecon’in: to soll type and depended on the nature of the
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