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ABSTRACT 

Rare studies have been carried out on the use of 
Phytoavailability Soil Test (PST) using ion exchange resin 
capsules in calcareous soils. Resin capsules were used to 
monitor P efficiencies due to Vascular Arbscular 
Mycorrhiza (V AM) inoculation and sulfur application in 
calcareous soil. Surface soil samples (().30 em) were 
collected from Nubaria region. Corn was used as a test 
plant The obtained data showed that RAQ-P (Resin 
Adsorption Quantity) value increased with increasing soil 
P supply. Generally, the highest concentration of available 
-P was obtained after 60 days of adding P. Also it is clear 
that the RAQ-P value decreased at the third time (after 45 
days) relative to the first time (15 days). RAQ was higher 
in mycorrhizal corn plants than the non·mycorrbizal. Also 
increasing S levels significantly increased P-RAQ. The 
highest significant P-RAQ was recorded with the 
treatment of 100 kg P Fed"1 + O.M and 100kg S inoculated. 

INTRODUCTION 

Calcareous soils are common in arid and semi-arid 
climates and occur as inclusions in more humid regions, 
affecting over 1.5 billion acres of soil worldwide and 
comprising more than 48000 Km2 in the west part of 
Libya. Calcareous soil is poor in its fertility. Therefore, 
most crops grown on these soils suffer from P stress and 
low fertility conditions. 

Phosphorus (P) is critical for plant growth and makes 
up about 0.2% of dry weight, but is one of the most 
difficult nutrients for plants to acquire. In soil, it may be 
present in relatively large amounts, but much is poorly 
available because of the very low solubility of 
phosphates of Fe, AI and Ca, leading to soil solution 
concentrations of I 0 11M or less and very low mobility 
(Schachtman et al., 1998). Accordingly, plants have 
evolved a range of strategies that either increase Pi 
uptake capacity or availability of Pi in soil (Marschner, 
1995.). The most common of these strategies worldwide 
is arbuscular mycorrhizal (AM) symbiosis. AM 
increases phosphorus (P) acquisition, involving 
approximately 80% of terrestrial plants. The AM fungal 
symbionts provide a very effective pathway for uptake, 
scavenging from large soil volumes and overcoming 
depletion in the rhizosphere, (Smith, 2011). 

Liu et al. (2000) evaluated the effect of N and P 
supply levels on mycorrhizal formation and nutrient 
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uptake in com hybrids. Mycoirhizal colonization of com 
hybrids and the quantity of extraradical hyphae 
produced in soil were greatest at the lowest P level and 
at the intermediate N level. The shoot concentrations of 
P, Mg, Zn and Cu were significantly higher in 
mycorrhizal plants than in non-mycorrhizal plants. This 
trend was agreed with those obtained by (Smith and 
Read, 2008) who observed that growth differences 
between AM and NM plants tend to disappear as 
available soil P is increased. Ryan and Angus (2003) 
reported that total wheat Zn-uptake and grain Zn 
concentration were positively correlated with 
colonization by AMF, due to enhanced Zn-uptake after 
anthesis. For wheat, high colonization also 
corresponded with reduced Mn-uptake and lower grain 
Mn concentrations. 

Sulphur application to calcareous soil plays an 
important role in soil such as reducing soil pH, 
improving soil water relations, and increasing 
availability of nutrient elements. The residual effect of 
sulfur application was recently studied by Abdel Halim 
(2001) where pH decreased by 7.2, 7.0 and 1.2% for the 
three successive seasons, respectively. He attributed that 
to the long term oxidation of applied elemental sulfur 
into sulfates (S04)"

2 and formation of sulfuric acid 
providing more H+ ions in soil. Saleh (200 I) found that 
application of elemental S, to a highly calcareous soil 
(33.5% CaC03) released significant amounts of Olsen-P 
from the soil. This work suggested that the availability 
of soil P is a pH-dependent process and the application 
of the direct or indirect soil acidified amendments will 
greatly help in P solubilization in calcareous soils 
specially the carbonate-occluded P. At the same time the 
addition of sulfur has a great effect on increasing 
marjoram and broad bean yield due to its amendatory 
action on soil pH and consequently in increasing the 
availability of macro-nutrients . 

The Universal Bioavailability Environment/Soil Test 
(UNIBESD provides a good methodology for testing 
and monitoring soil. Skogley ( 1992) reported that there 
were many advantages for the resin methodology. 1- It is 
considered as Universal extraction where solutes both 
active and negative charged could be accumulated in a 
single capsule, 2- Bioavailability, where accumulation 
dynamic for each element are similar to those involved 
























