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Abstract:

In this study, soil samples from Date Palm farm in Al-Uja area were collected from different
four sites. Soil samples were collected from 0-20, 20-40, 40 -60, and 60-80 cm depth of
equal 50cm distances from the trunk of the tree.

The main objective of this study was to develop and implement a new methodology for the
first time in Palestine that study plant nutrients of soil, by using a spectroscopic techniques
and give a better understanding for the relationship between soil and fertilizers based on
vibrational mid-Infrared (IR) spectroscopy, fluorescence spectroscopy, fluorescence - Xray
spectroscopy, and for macro and micro elements in soils samples mass spectrometer
(ICPMS) was used.

The study is divided into two parts, the first one related to investigate the effect of using
different types of fertilizers on soil using spectroscopic techniques, this part of study was
carried out from real field area where blank and treated samples are collected from different
four positions in Al-Uja area and consider as business as usual. The second part was
conducted in the lab by using blank samples that were collected from filed and treats them
by certain concentration of feed solutions that prepares in lab and then study the relation
between these feed solutions and soil by using the same spectroscopic techniques.

For the first part of study, lab analysis for soil samples showed that the soil were sandy
loam and loam in texture and the salinity rang were between saline and very saline soils with
pH in range 7-8.5 and that was the favorite soil properties for date palm tree.

ICPMS analysis showed that the soil for all position of the study area site were suffered from
the lack of micro nutrients, also the macronutrients levels were around the very low range at
different depth except the sodium levels were very high in all positions.

The fluorescence analysis showed that the intensities for all positions decreases as the depth
increase and that indicated that there was a strong binding between fertilizers and soil as soil
depth increasing and in particularly in depth 80 cm.

The FTIR analysis showed a three bands assignment for all of positions and showed the
intensity-depth dependents and they exhibiting the difference between fertilizers samples
and control ones.

The X-rays analysis shows a powerful data that showed the minerals of soil of the study site
for position one (P1) and four (P4), it showed that the most minerals were found in depth
60cm for both positions. And shows the most chemical compositions for the study area.

For the second part of study, the relation between fertilizers concentrations and soil were
difficult to study because of there a various other variables effect this relation such as pH
value variable and the environment variable, the fluorescence showed the intensity
concentration dependent for the first two positions of the study site and showed a different
relation for the other positions.

The ATR-FTIR analysis were a powerful tools, the spectrum showed the intensity
concentration independent. And give a huge band assignments of functional groups peaks in
soil.



This present study showed that the spectroscopic techniques were a useful tools for given a
better understanding of the relationship between the depth of soil and the interaction between
soil and fertilizer

The soil analysis indicates the over salinity of soil farm and this may refer to an increase of
the underground level caused by excessive drought situations (high evaporation); and also
refer for the using of high salts content water. This high values of salinity make a negative
impact on soil such as high concentrations of soluble salts, and high soil pH, and a negative
effect of sodium on the plant metabolism.

From results of the four positions on the study area it was clear that the applied fertilizers
are not site- specific and not finely tuned to local soil chemical conditions. So it need a
specific information on soil nutrients and improving soil fertility using agroforestry techniques.

We recommended also to make a up scaling study for all Date Palm trees areas in order to be soured
if this deficiency presents in all sites or not.

For future work it’s useful if study the relation between fertilizers and soil through a
simulation study based on leaf/soil analysis and date palm requirements using these same
spectroscopic techniques.
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