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ABSTRACT

Step—wise multiple regression was used to
evaluate the interrelationship between different
edaphic factors and nutrient concentration levels
in Citrus reticulata, Citrus auwrantium, Psidium
guajava and QOlea europaea grown in different
agroecosystems in Egypt.

The results revealed that, different
edaphic factors Iimpacted differently on the
nutrients levels in each of the studied species.
The same edaphic factor may affect the same or
different element in each species. However, in
each species, some specific elements were
obviously affected by specific edaphic factors.

INTRODUCTION

Performance of fruit trees is a product of several
characters. Each in turn is affected by the habitat factors.
The association of these with each other can provide useful
information about how the habitat influences tree growth,
yvield, accumulation of nutrient elements, and other
metabolites. The association between tree response and the
environment depends on envirommental diversity. Thus

monitoring of biological processes as nutrient uptake,
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translocation and allocation usually cover different areas and
different seasons and years (Kwanchai and Arturo 1984).
Horticultural and agricultural research is most
concerned with the performances of the whole plant and
communities of plants, and the subsequent production of
harvestabie materials (Rose and Charies-Edwards 1981). In line
with this concern, the aim of this paper is to review progress
in the application of a stepwise regression model with the
purposas of prediction. The assumption that several of the h-
variables, and perhaps mcst of them, mar contribute iittle or
nothing to the accuracy of the prediction, raises the gquestion
of which and how many variables to select and retain in

prediction.

HATERIALS AND METHODS
Sampling
The selected sites for sampling of Citrus reticulata,

Citrus aurantium and Psidium guajava represented a wide range

of environmental conditions. Two were located in El-Behera,
two in the New Valley, and one in Kafr El-Sheikh governorate.
Five representative trees of each orchard were selected for
plant materials. The trees were about the same size and age
(15 years). Twelve orchards were selected in Siwa Oasisz for

the study of Olea europaea.Five representa-tive trees were

sampled in each orchard for plant material. The trees were
about the same size and age (about 40 years). Sampling was
undertaken during winter and summer season of 1991. In each
season 68 replica were taken from each of soil and leaves.
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Eight composite samples of leaves of the four species
were taken from each orchard.After washing and drying at 65%L
the samples were ground and digested for determination of
macro- and micronutrient elements using atomic absorption
spectrophotometer. At each orchard, four soil samples were
taken from beneath each tree from the active roots depth (30~
60 cm). Soil samples were sieved and air dried. Scil texture,
hfgroscopic moisture, organic matter, water holding capacity
and CaCO3 were measured in air dry soil, while soil pH and EC
were tested in 1:5 so0il water extract. The procedures of
analysis are outlined by Rllen et al (1974}, Air temperature

was measured at sampling times.

Data analysis

Stepwise multiple regression was performed to identify
the s0il variables that exert the greatest effect on the
nutrient concentration levels in leaves of the selected plant
species. One way ANOVA was applied to selected variables. The
methods are described in Kwanchai and Arturo (1%84),

RESULTS AND DISCUSSIOR

It is known that variation in environmental factors,
such as temperature and soil physical and chemical properties
can affect the mineral nutrient content of leaves
considerably. These factors influence both the availability
and uptake of nuirients by the roots and the shoot growth rate
{(Marschner 1986). The effect of irradiation and temperature on
the nutrient content of leaves in different plant species can
be significant (Bates 1971). Rain and dust are other
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environmental factors to be considered in the analysis. Dust
on leaf surface, especially on mature leaves, has to be
removed carefully in order to prevent contamination with
micronutrients such as iron (Jones 1972).

A stepwise multiple regression analysis is considered
appropriate to predict the important edaphic factors that
influence the nutrient concentration levels in leavesa. The X
variables (assumed independent) introduced include: air
temperature, and soil texture, total organic matter (0.M),
water holding capacity (W.H.C.), hygroscopic moisture (H.N),
pH, electric conductivity (EC) and CaCOa. The regressed
variables were the concentration of nutrient elements (N, P,
K, Ca, Mg, Cu, Fe, Mn and Zn) in leaves of the four species
(Citrus reticulata, Citrus aurantium, Psidium quajava and Olea

europasea) .
Table (1) represented the range of variations in the

edaphic factors and the concentrations (mg/g D.Wt) of
different elements in leaves of the different fruit trees,
respectively. On the other hand , figure (1) represents the
variables selected by the analysis that have a prime influence
upon the concentration levels of each element, and the F-value
for each of the selected variables. It is remarkable that the
F-value for most of the selected variables was significant in
all specles.

In C. reticulata and C. aurantium, soil pH and CaCO3
concentration of the soil were the most effective factors in
accounting for variation in the concentration levels of more

than 50% of the total elements respectively. Mg was the only
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element that showed no relationship to any one of the X
variables,

In Psidium quajava, Fe was highly correlated with soil

texture and electric conductivity. Moreover, K and Mg showed
correlation with texture and CaCO3 , and P and Ca with pH and
EC.

In Olea ewropaea , the concentration of N and Cu was

highly correlated with soil texture and air temperature, that
of P and ZIn with hygroscopic moisture and pH, that of Fe and
Mn with total organic matter and electric conductivity. pH was
one of the most important factor vis—a-vis the concentration

levels of Ca and lg, and CaCO, was the most important with

regard to K and Fe. 3

So0il chemical factors as pH, salinity and nutrient
availability, and some scil physical factors as texture and
structure, determine the performance and distribution of crop
plants and natural vegetation (Marschner 1986). The rate of
uptake of different nutrient elements and their accumulation
in plant organs is pH dependent (Mengel and Kirkby 1987). For
example, pH regulates the ratic of HPOJ / HPOk in the soil
solution which has a bearing on phosphate uptake. The uptake
rate for cations seems to be highest in the more neutral pH
range (Arnon et al. 1942). On the other hand, at high pH (7)
of calcarecus soil as that in the present study, K-uptake was
depressed by high C'aCO3 % in most citrus soils in Cyprus
(Jacobson, et al. 1960). The same was confirmed by El-Darier
(1992) in citrus agroecosystems in Egypt. To go through with
this, in grape vine, Marschner and Schropp (1977) and Mengel
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and Malissiovas (1981) found that the accumulation of
bicarbonate in soils leads to increased P availabilities which
if taken up in excess by the plant induces Fe-deficiency.
Nawar (1991 & 1992) and El-Darier and Sadek (1993) repeorted
that, Fe-deficiency was ascribed mainly to the high P/Fe ratio
resulted from high pH in the soil.

In the present study it i3 also notable that the same
edaphic factors may influence the same or different slements.
For example. soil texture and pH affect Fe and Mg in C.
reticulata and 0 eurcpaea, and N in C. aurantium and P.
guajava. The same is true for the effect of pH alcne
on P & Ca levels in C. reticulata, on P C. aurantium and on Cu
in P. guajava. Cu in C. reticulata and P and Ca in P. guajava
were affected by pH and electric conductivity in soil
solution. Similarly, by the application of step-wise multiple
regression on apple agroecosystems at Nobaria, Egypt, El-
Darier and Sadek (1993) concluded that, N content in apple
leaves was strongly influenced by soil N and scil texture. K
and Fe was significantly influenced by CaC03% sodium
adsorption ratio (SAR) and potassium adsorption ratio (PAR)
and by P% , CaC% % and potassium adsorption ratio (PAR)
respectively.

It is worth menticning that Mg and Zn in the two Citrus
species and Zn in P. guajava were not correlated with any of
the X variables, One may conclude, at least in the context of
linear correlations, that not all the elements are affected by
edaphic factors, but still there are other factors as dust,

and irradiation which may have a significant influence on the
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concentration levels of nutrients in plant tissues.
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Figura (1). The variables sslscted by the moda) and
thelr corsaponded Fevalue feor the four
fruit tree species.
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