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Influence of Phosphorus Fertilization on Zine Adsorption by
Calcareous Soil of Northern Algerja»

Zinc deficiency disorder occurs in
calcarecus soils with pH more than 7.4,
This adverse effect is due to the inter-
action ot soil pH and CaCo, with zinc
compounds in the soil. The zinc content
of calcareous soils is not of ten low but
may exceed the amount that is present
in non-calcareous soils (Thorne, 1942)-
Morecver, the distribution of Zn in soil
is likely to be affected by depth of the
soil, pH, CaCOs, organic matter and
CEC. Miller et a/. (1964) observed that
Zn deficiencies are common in plants
grown under alkaline soil conditions.
In addition, Udo et al. (1970), Trehan
and Sekhon (1977) and Saeed (1977)
have reported that in calcareous soils
Zn mav be adsorbed by CaCo,.

It has been observed that Zn
deficiency occurs in soils that received
heavy or frequent P applications (Bing-
ham and Martin, 1956). However, some
authors (Boawn and Leggett, 1964)
have reported evidence to the contrary.
The mechanism and conditions involved
in the development of P induced Zn
deficiency are not fully agreed upon.
Pauli et a/. (1960) reported that CaCO,
influenced the P-Zn relationship within
the plant and also affected P-Zn com-
pounds in-the growing medium. The
present investigation was undertaken
to evaluate Zn adsorption characteristics
of a calcareous soil fertilized with
different levels of P.

Surface soil samples were collected
from an experimental plot which was
fertilized with different P levels (0, 25,
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B0 and 100 Kg PaO,/ha; designated as
P,. P1, Ps and P, respectively). The pH
of the soil was 8.2, DTPA extractable
Zn 1.8ppm and CaCO, 11%. The
samples were air dried, seived through
a 2mm seive and stored in plastic
containers till the adsorption studies.
Adsorption isotherms were determined
by equilibrating in 50 m! plastic centri-
fuge tubes, a series of 1 g soil samples
with 25 ml of different amounts of Zn
ranging from 3,6 and 44.5 ppm in 0.01
M CaCl,. Two drops of toluene were
added to retard microbial growth and
the tubes were shaken for one hour
twice each day. The equilibration was
continued for one week at 25:0.5°C
and after this period, the samples were
centrifuged followed by the determina-
tion of the Zn remaining in solution by
an atomic absorption spectrophotometer
(Pye Unicam 190SP). The amount of
Zn adsorbed was calculated as outlined
by Saeed {1977) Viz.

Zn adsorbed=A— RxS

g

where,

A=amount of Zn added pg/g of soil
R=Zn remaining in solution xg/ml

S =total equilibrating solution, and

g =grams of soil taken for adsorption
study.

The amount of Zn adsorbed at
different levels of P is given in the
Table. It was observed that Zn adsorp-
tion progressively increased with incre-
asing solution cencentration of Zn in
the aquilibrating solution. It is evident
from the results observed in this study
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that the ability of the soil to adsorb Zn
was gradually diminished with higher
P application. At a given Zn concentra-
tion (44.5 ppm), the reduction in Zn
adsorption was 20.239%, for the soil
fertilized with P;Os at the 'rate of 100
Kg/ha. It is evident that CaCQs and P
fertilization played a dominant role in
the Zn adsorption characteristics of the
soil studied. The results suggest that P
induced Zn deficiency could not neces-
sarily be attributed to the precipitation
of Zn as insoluble Zn-P compounds in
soils. The studies cenducted by Lindsay
(1972) had shown clearly that Zna
(PO,)a.Hs0 is relatively more soluble
than soil Zn, and this compound could
be an excellent source of Zn as well as
P. Increased solubility of Zn with P
application has also been reported by
other workers (Bingham and Garber
1860; Boawn and Viets, 1954; Brown
et al., 1970). However, the present
results do not agree with the findings
by Spencer (1960) who reported that Zn
is immobilized in the soil by phosphats
and lime, but substantiate the conclu-
sions by most of the authors that the
Zn-P interaction problem is not in the
soil external to plants (Pauli et a/. 1960;
Saeed, 1977).
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