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ABSTRACT: The agricultural area of the Arab Republic of Egypt is very small when
compared this area with the total area of the Arab Republic of Egypt soils . So that, in this study
the worker’s team referred fo renewals reclamation soils nitrogen content which resulted from
the lake drying (i.e. Idkou lake) this soil namely; Hallomorphic soil. The location used in this
study was Bohaira Governorate around lake Idkou varied in their content of total soluble salts
"Hallomorphic soil”. The studied location was represented by different five sites. Each site was
sampled at two soil locations. Soil samples were subjected to chemical and mechanical
analysis. Nitrogen forms were determined. Pots experiment was carried out in the Experimental
Farm, Faculty of Agriculture, Shbin El-Kom, Menoufiya University to study the effect of the
studied soil properties on plant growth and it’s content of nitrogen. The obtained results showed
that, a highly significant correlation coefficients between clay contents and both soil OM and
CEC in hallomorphic soil. Also, highly positive relationships between CaCO ; confents (%) and
pH values. However, a highly significant negative correlation coefficients between sand content
and both soil OM and CEC in soil under invstigation. The content of NH,-N in the soil samples
under study ranged from 18.65 to 2.80 mg/100g soil. The content of NO,-N in the soil samples
under study ranged from 1.30 to 0.50 mg/100g soil. The soil content of total-N as mg/100 g was
varied widely, where it’s ranged from 113.97 to 65.10 mg/100g soil. The mean values of
nitrogen uptake (mg/pot) ranged from 30.11 to 52.57 for shoots and from 3.58 to 16.33 for roofs.

Key words: Hallomorphis soil, Nitrogen forms, Multiple regression, Soil properties and Plant
growth.

INTRODUCTION

The research on plant-soil interaction is
focused on the processes that take place in
the rhizosphere and the soil environment
surrounding the root. Many of these
processes can control plant growth«
microbial infections, and nutrient uptake.
(Roberto et al., 2007). The agricultural area
of the Arab Republic of Egypt is very small
when compared this area with the total area.
So that, the worker's team referred to
renewals reclamation soils nitrogen content
which resulted from the lake drying (i.e.
Idkou lake) this soil namely; Hallomorphic
soil. The total nitrogen of the earth is about
167 x10™ ton (Barker and Pilbeam, 2007).
Stevenson (1982) reported that, about 98%
of the nitrogen of the earth is in the
lithosphere (rocks, soil, coal, sediments,
core, sea bottom). About 2% of the nitrogen
is in the atmosphere, with the portions in the
hydrosphere and biosphere being
insignificant relative to that in the lithosphere

and atmosphere. Most of the nitrogen of the
earth, including the nitrogen in the rocks and
in the atmosphere, is not available for plant
nutrition. The nitrogen in soils, lakes,
streams, sea bottoms, and living organisms
is only about 0.02% of the total nitrogen of
the earth. Mineralization of soil organic
matter is generally of the order of less than
50 kg N ha” year’1 for low organic matter
content soils to greater than 200 kg N ha”
year'1, depending on climatic conditions,
organic matter content and tillage practices.
To keep steady state conditions, this N
release has to be compensated by inputs of
organic N and/or immobilization (Hofman,
2004). Soil N availabilty and microbial
processing rates would track with the
changes in soil moisture that occur between
the moist growing season months and the
hot, dry summer months (Parker and
Schimel, 2011). Total soil nitrogen is
primarily related to moisture content and
secondly to stand age, whereas total litter
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nitrogen is controlled by carbon content and
pH (Kennedy and Pitman, 2004). The
amount of organic N in the extractant can
range from less than 5% to more than 50%
of total N depending on the intensity of the
extraction (Ros ef al., 2009). The extraction
intensity determines how much organic N is
released from the soil. It primarily depends
on salt type, the molarity of the solution, the
soil-to-solution ratio, and the duration and
temperature of the extraction (Ros ef al,
2011). The salinity effect on bacterial activity
with respect to nitrogen fixation is one of the
hypothesis for explaining its salt sensitivity
(Katerji et al., 2001). Hoorn et al., (2001)
found that, The soil nitrogen content
decreased with increasing soil or water
salinity. The main reason to that a salinity
effect on the mineral nitrogen production by
biological activity in the soil through nitrogen
fixation and transformation of organic
nitrogen.

Pietri and Brookes (2008) studied that,
nitrogen mineralization along a pH gradient
of a silty loam UK soil. They found that, the
soil NHs-N concentration was maximal at
the lowest pH (pH 3.7), declining
exponentially untii pH 5.5.. However,
unexpectedly, soil NO3-N concentration was
also maximal at pH 3.7 and was significantly
negatively correlated with increasing pH
thereafter. Bertrand ef al. (2007) found that,
positive correlations between the amounts of
NO’; immobilized and soil pH changes by
the release of hydroxyl ions by the soil
microbial biomass which served to balance
the charge in response to anion uptake (NO
3 ). In many ecosystems, the importance of
plant uptake of soil organic N in the field
remains unclear (Nasholm et al. 2009). It
has been generally suggested that direct
uptake of organic N is significant for plants
in soils where inorganic N availability is very
limited (Schimel and Bennett 2004) or where
soil concentration of amino acids is very
high (Jones et al. 2005). The relationship
between soil N availability and plant N
uptake, however, will depend on various
factors, including soil interactions, plant-
microbial competition, and mycorrhizal
association (Persson ef al. 2003 and
Schimel and Benetnett 2004). Therefore, the
aims of this study were; 1) study the soil
forms and content of N which located in the

different sites, 2) study the relation between
some soil properties and it's content, forms
and transformation of N, 3) study the effect
of studied soil properties on plant growth
and it's uptake of nitrogen and 4) Concluded
the relation between availability and uptake
of nitrogen. The aims of this study were; 1)
Study the soil forms and content of N which
located in the different sites, 2) Study the
relation between some soil properties and
it's content, forms and transformation of N,
3) Study the effect of studied soil properties
on plant growth and it's uptake of nitrogen
and 4) Concluded the relation between
availability and uptake of nitrogen.

MATERIALS AND METHODS

This study was carrird out on the soils of
Bohaira Governorate around Idkou lake
varied in their content of total soluble salts
"Hallomorphic soil". The studied location
was represented by different five sites as
shown in Table (1). Two surface soail
samples (0-20 cm) were taken from each
selected site. Each soil sample was air
dried, gently crushed and seived through a 2
mm seive. Fine soil (< 2 mm) were
subjected to some chemical and mechanical
analysis and these samples content of
different N-forms was determined according
to the methods described by Cottenie ef al.,
(1982) and Page et al, (1982) and the
obtained data presented in Tables (2 and 3).
Also, the relationships between the soil
content of different N-forms and some
physical or chemical properties of these
soils were calculated.

The content of total nitrogen was
determined in all soil samples digestion by a
mixture of conc. at 1:3 ratio perchloric acid
(HCIO,4) and sulphuric (H,SO,) acid using
method of Page ef al, (1982). Ammonium
(NH4-N) was extracted from soil samples
and determined using Nessler method as
proposed by Jackson (1973). Nitrite (NO,-N)
was extracted from soil samples and
determined using sulfanilic acid-alpha
naphthylamine method as proposed by
Chapman and Partt (1961). Nitrate (NO3-N)
was extracted from soil samples and
determined using phenoldisulphonic acid
method as proposed by Chapman and Partt
(1961). Finally, organic nitrogen (ON) value
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was calculated by subtracting total inorganic
nitrogen from total soil nitrogen.
Table (1): The choice soil sites and rank under study

Halge EI-Gamal Village, Idkou area.
Idkou EI-Gidida Village, Idkou area.

Kom Bellage Village, Idkou area.
El-Hallawany Village, Idkou area.
Idkou agriculture reclamation area.

Table (2): Particle size distribution of the studied soil samples

Location Sand (%)

Site No. Fine Coarse Texture grade

12.80 27.60 Clay loam
16.66 33.34 Sandy clay
7.46 42 .54 Sandy clay loam
14.56 2544 Clay loam
3.11 6.89 Clay

217 3.69 Clay
20.26 13.00 Clay loam
7.74 9.21 Clay
16.42 18.62 Clay loam
11.69 26.25 Clay loam

O[O N|O N> WIN =

-
o

Table (3): Chemical analysis of the studied soil samples

Chemical HGI
properties 1

ca’’ 2.00 | 2.00 | 6.00 | 260 | 1.00 | 1.00| 7.00 | 10.0 | 13.0 | 19.0
Mg>* 6.00 | 3.00 | 5.00 | 450 | 3.00 |2.00| 5.00 | 8.00 | 14.0 | 10.0
Na’ 15.30 | 16.70 | 23.80 | 27.40 | 5.22 | 5.14 | 36.48 | 27.16 | 110.92 | 128.70
K' < Jl o070 [ 062 | 058 | 0.84 | 088 [1.30] 043 | 1.05 | 079 | 1.28
cos” | & - - - - - - - - - -
HCO3 10.00 | 7.00 [ 12.00 | 8.00 | 3.60 | 4.00 | 12.00 | 9.00 | 18.00 | 16.00
Cl- 12.80 | 14.40 | 13.60 | 20.40 | 5.20 | 4.40 | 31.20 [22.87 | 109.20 | 126.40
S0, 210 | 1.40 [11.40| 7.95 | 1.08 | 0.16 | 8.86 [15.93| 17.24 | 18565
SAR 10.81 | 10.56 | 10.15 | 14.55 | 3.69 | 4.19 | 14.90 | 9.05 | 30.18 | 33.80
pH 814 | 811 | 814 | 821 | 8.06 [8.03] 8.12 | 7.98 | 8.07 | 8.12

EC (dSm™) 258 | 227 | 3.74 | 3.76 | 1.00 [ 0.87 | 5.22 | 4.77 | 1456 | 16.19
CaCO3 (%) 228 | 214 | 224 | 291 | 137 (094 | 223 | 112 | 1.69 2.09
OM (%) 1.77 | 153 | 1.38 | 1.77 | 291 | 281 | 152 | 285 | 2.18 1.81
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CEC 31.31 [ 28.75[26.90 | 31.31 |43.27 | 42.2 | 30.64 | 4261 | 3219 | 33.29

Pots experiment was carried out in the
Experimental Farm, Faculty of Agriculture,
Shbin EI-Kom, Menoufiya University to study
the effect of the studied soil properties on
plant growth and it's content of some
nitrogen. Plastic pots with one kg capacity
(30 pots) has mean diameter and depth
equal 12 cm were used in this study. The
used pots were divided into five main groups
(6 pots/ main group represent the the
studied five sites) The pots of each main
group were divided into two subgroups
represented the first and second soil
samples taken from each site. The used
pots were arranged in completely
randomized block design with three
replicates. Each pot was sown by 5 seeds of
corn (Zea maize) at 2 cm depth and irrigated
by tap water at 60% of water holding
capacity (WHC) for each soil under study.
After ten days from planting, the plants of
each pot were thinned to two plants. These
pots were irrigated every three days to kept
the moisture content at 60% WHC. The
plants were harvested after 45 days from
planting. The harvested plant samples were
separated into shoots and roots, air-dried,
oven dried at 70 C to 48 hours, weighted
and kept for determination of it's content of
nitrogen forms. The obtained weights for
either of shoots or roots were statically
analysis according to Snedecor and
Cochran (1967). The relationships between
plant content of nitrogen and some soil
physical and chemical properties were
estimated.

RESULTS AND DISCUSSION
The relationships between some
chemical and physical properties

of the studied soil samples:

Table (4) showed the correlation
coefficients of relationships between some
physical and chemical properties of the
studied hallomorphic soil samples in
different locations. These data illustrated
that there were a highly significant
correlation  coefficients between clay
contents and both soil OM and CEC. The
value of this coefficient was 0.873** between
clay and OM. Similar relationships were

obtained by El-Meleegy (2007) and
Hammad (2009). On the other hand, results
in Table (4) showed that, the correlation
coefficient between clay contents and soil
CEC was 0.923**. These results were in
agreement with Dontsova and Bigham
(2005) and EI-Gamal (2008).

Results in Table (4) indicated that there
were highly positive relationships (0.958**)
between CaCOj; contents (%) and pH
values of the studied soil samples. With
regard to the relationships between soil OM
contents and soil CEC, data in Table (4)
showed that these relationships were highl
positive. The found correlation coefficient
between OM and CEC was 0.974**. This
means that soil organic matter play an
important role on soil CEC by increasing soil
surface charges. Also, there are a highly
significant positive correlation coefficient
between sand content and CaCO; content
which was 0.826**.

On the other hand, results in Table (4)
showed a significant positive correlation
coefficient between sand content and pH
value which was 0.728**. The obtained
results are in agreement with the findings of
Hammad (2009) and Tantawy and Hammad
(2010). Also, the data illustrate a highly
negative significant correlation coefficients
between clay contents and both soil pH and
CaCOj; content in the studied soil samples.
The findings show that, CaCOj; in the
studied soil samples were presented in the
sand fraction size, so its have lower active.
On the other hand, the value of this
coefficient was -0..734** between clay and
soil pH. The correlation coefficient between
clay contents and CaCOj; content was -
0.765**. These results were in agreement
with those obtained El-Daweg (1993).

The correlation coefficient recorded in
Table (4) illustrated that there was a highly
significant negative correlation coefficient
between pH values and both soil OM and
CEC in the studied soils. The value of this
coefficient was -0.796** between pH and
OM. These findings resulted from organic
acids and other compounds resulted from
organic matter decomposition (Li ef al.,
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2007). On the other hand, the correlation
coefficient between soil pH and soil CEC
was -0.769**. These results were in

agreement with those obtained by Khan et a/
(1992) and Kingery et al (1994).

Table (4): Correlations coefficients between some physical and chemical properties of

the studied soil samples

Soil properties Silt

Clay Pearson correlation
P
N

Sand Pearson correlation
P
N

-0.848*
0.001
10

pH Pearson correlation
P
N

-0.734*
0.008
10

0.728**
0.009
10

OM Pearson correlation
P
N

0.873**
0.000
10

-0.933*
0.000
10

-0.796™
0.003
10

CEC Pearson correlation
P
N

0.923**
0.000
10

-0.961*
0.000
10

-0.769*
0.005
10

0.974**
0.000
10

CaCOs3; Pearson correlation
P
N

-0.765*
0.005
10

0.826**
0.002
10

0.958**
0.000
10

-0.858*
0.001
10

-0.832*
0.001
10

* . correlation is significant at the 0.05 level (1-tailed) **. correlation is significant at the 0.01 level (1-tailed)

The correlation coefficients listed in Table
(4) illustrated a highly significant negative

correlation  coefficients  between sand
content and both soil OM (-0.933**) and
CEC (-0.961**) in the soils under
invstigation. These results were in

agreement with the findings of Khan et al.,

(1992). With regard to the relationships
between soil OM contents and CaCO;
content, the obtained results showed a

highly negative relationship between OM
and CaCOj; (-0.858**). There were a highly
negative relationships between CEC and
CaCOj; content (-0.832**) of all soil samples
in various location. These results were in
agreement with the findings of Sweed
(2012) and Tantawy ef al,2012), Also,
Caravaca ef al., (1999) concluded that, the
correlation coefficients between the cation
exchange capacity (CEC) and the total
organic carbon (TOC) content of the clay

and fine silt size fractions were highly
significant (r=0.82"** and r= 0.97**,
respectively).

Soil content of different nitrogen
forms

a. Ammonium nitrogen (NH4*-N)

Regarding to the soil content of ammonium-
N (NH,-N) (mg/100 g soil), the data
recorded in Table (5) show that, the content
of NH;"-N in the soil samples under study
ranged from 18.65 to 2.80 mg/100g soil with
an average of 10.00 mg/100g soil. These
data also show that, NH, -N represent the
main fraction of soil inorganic-N. Based on
the mean values of the soil content of NH,"*-
N, as mg/100g soil, the studied soil locations
were taken the following order: KBl > HI >
IAR > HGI > IGI. The variation of saoil
content of NH,"-N may be attributed to soil
aeration, soil moisture degree,
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ammonification rate, soil pH and the content
of fine fraction. These results were in
agreement with those obtained by Horron et
al., (2001) and El-Mleegy, 2007.

Table (5): The studied soil samples content (mg/100g) of different nitrogen forms

Site . .

b. Nitrite nitogen (NO2™-N)

Regarding to the soil content of nitrite-N
(NO,™-N) (mg/100 g soil), the data recording
in Table (5) show that, the content of NO,-N
in the soil samples under study ranged from
1.30 to 0.50 mg/100g soil and the mean was
0.90 mg/100g soil. Based on the mean
values of the soil content of NO,-N, as
mg/100g soil, the studied soil locations were
taken the following order: HGI > HI > |IAR >
IGl > KBI. These results were in agreement
with those obtained by Granli and Bockman
(1994).

c. Nitrate nitrogen (NO;-N)
Regarding to the soil content of nitrate-N
(NO3™-N) (mg/100 g soil), the data recording
in Table (5) show that, the content of NOj™-
N in the soil samples under study ranged
from 4.90 to 0.50 mg/100g soil and the
mean was 2.33 mg/100g soil. Based on the
mean values of the soil content of NO;™-N,
as mg/100g soil, the studied soil locations
taken the following order: HGI > HI > 1G] >
KBI = IAR. The obtained results are in
agreement with Horron et al., (2001) and EI-
Mleegy ( 2007). The high content of the
previous inorganic-N forms was attributed to
the high content of soil fine fraction in

alluvial soil samples and the high biological
activity which decomposed the soil organic
matter through the processes of nitrification
and ammonification or during the process of
atmospheric nitrogen (Abou Hussien, 1999
a, b and ¢). The obtained results are in
agreement with Parker and Schimel (2011),
who concluded that, the production of NO3
from NH," by nitrifying bacteria could be an
important process in soils contributing to
higher soil NO3". The content of both NH,4
and NOs in the different soil sites deficient
was related to the content of organic matter
(E-Mleegy, 2007).

d. Organic-N (No)

Regarding to the soil content of organic-
N (mg/100 g soil), the data recording in
Table (5) show that, the content of organic-
N in the soil samples under study ranged
from 93.92 to 58.50 mg/100g soil with an
average of 73.40 mg/100g soil. Based on
the mean values of the soil content of
organic-N, as mg/100g soil, the studied soil
types were taken the following order: KBl >
HI > IAR > HGI > IGIl. The obtained results
are in agreement with those obtained by
Shaban (2005) and El-Mleegy (2007) in
some soils of Egypt which characterized by
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different physical and chemical properties.
Also, climate change will lead to changes in
soil moisture and temperature, thereby
affecting organic matter mineralization and
the cycling of nitrogen (Guntifias ef al,
2012).

e. Total-N (Ny)

Regarding to the soil content of total-N
(mg/100 g soil), the data recording in Table
(5) show that, the soil content of total-N as
mg/100 g was varied widely, where it's
ranged from from 113.97 mg/100 g soil in
site No. 6 which taken from (KBI) to 65.10
mg/100 g soil in site No. 3 which taken from
(IGI) and the mean was 86.52 mg/100g soil.
Based on the mean content of total-N as
mg/100 g, the studied soil locations can be
arranged as the following order: KBI > HI >
IAR > HGI > IGI. The high content of total-N
in the different sites of soil samples was
resulted from the high content of organic
matter and soil fine fraction in this site
compared with other sites. The obtained
results are in agreement with those obtained
by Shaban (2005) and EI-Mleegy (2007).
Concerning the comparison of nitrogen
forms in the studied soils, the nitrogen forms
can be arranged as the following order: NO
> NH4+ >NO3; > NO,.

Relationships between soil
properties and its content of
different N forms

a. Relationships between the
studied soil properties and the
content of ammonium nitrogen

(NH4")

Data in Table (6) showed that, the
relationships between NH," and clay, OM
and CEC were highly significant and
positive, where the correlation coefficient
were 0810, 0.861** and 0.907*
respectively. We can concluded that
increasing soil clay contents, soil organic
matter (OM) and soil CEC, were associated
by increase in the content of NH," form.
This may attributed to the increase in the
negative charges which found on both clay
surface and active groups of organic matter.

The correlation coefficient for the relation
between NH, content and soil pH was -
0.762**. Also, the correlation coefficient of
the relation between soil CaCOs; and NHs-N
was -0.836"*. These results illustrated that
increasing soil pH and or the soil content of
CaCOj; the NH4-N content were negative.
These may be due to the volatilization of
NH4-N under high soil pH and CaCOj;
content. The obtained results are in
agreement with those obtained by Kemmitt
et al. (2005), Elilib et al. (2005) and Pietri
and Brookes (2008).

Table (6): Relationships between soil properties and it’s content of different N forms

Soil properties NH,"

Sand -0.926** 0.443 0.353 -0.905** -0.985**
0.000 0.200 0.317 0.000 0.000

Silt 0.573 -0.255 -0.579 0.547 0.640*
0.083 0.476 0.079 0.102 0.046

Clay 0.810** -0.401 -0.055 0.801** 0.840**
0.004 0.251 0.879 0.005 0.002

Fine 0.926** -0.443 -0.353 0.905** 0.985**
0.000 0.200 0.317 0.000 0.000

H -0.762* 0.317 0.034 -0.773* -0.792**
P 0.010 0.372 0.925 0.009 0.006
oM 0.861** -0.452 -0.342 0.829** 0.954**
0.001 0.190 0.333 0.003 0.000

CEC 0.907** -0.486 -0.249 0.875** 0.960**
0.000 0.154 0.488 0.001 0.000
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-0.836**

CaCOs 0.003

0.359
0.309

0.200
0.579

-0.836**
0.003

-0.888**
0.001

* Fine fraction and sand are highly correlated with other soil properties variables
* Fine fraction and sand has been removed from the equation

b. Relationships between the

studied soil properties and
the content of nitrite (NO2-N)

and nitrate (NO;-N)

With regarding to the impact of the
physical and chemical properties of the
studied soil samples on the soil content of
both NO,-N and NOx-N forms, the obtained
data show that, these relations varied
between positive or negative (Table, 6). This
can explained on the basis of the absence of
a direct effect of studied soil properties on
both NO,-N or NOs-N. The examined soil
properties have a greater effects on
nitrification and for denitrification processes.
The obtained results are in agreement with
those obtained by Abou Hussien (1999 a, b
and c), Bertrand et al. (2007), Pietri and
Brookes (2008) and El-Meleegy (2007).

c. Relationships between studied
soil properties and its content

of organic nitrogen form (No-N)

Concerning to the behavior of organic
nitrogen (No) and the influence of the
physical and chemical properties of the soil
samples under examination, the correlation
coefficients set at Table (6) showed variation
in these effect. The clay contents had a
positive highly significance (0.840%). The
obtained results are in agreement with those
obtained by Tisdal ef al.,, (1990) and El-
Meleegy (2007). The effects of both sail
organic matter and CEC have a highly
positive correlation with NO-N form, where
found the correlation coefficient between
OM and NO-N content was 0.954** and was
0.960™ between CEC and NO-N. This
means that with increasing soil organic
matter and CEC, the NO-N content were
increased. These results were in agreement
with those obtained by Barker and Pilbeam
(2007) and Sahrawat (2006). The soil
properties which had a negative relation with
organic nitrogen were soil pH and the
content of CaCOs;. The correlation

coefficients between NO-N and soil pH and
CaCO; were -0.792** and -0.888"*,
respectively. This can be interpreted by the
influence of soil carbonate on the soil OM
decomposition and consequently NO-N
form. These results were in agreement with,
Shaban (2005), Basak (2005), Sahrawat
(2006) and Ros et al., (2011).

Evaluation of some nitrogen forms

in studied soil samples

In order to evaluate the different forms of
nitrogen in the soil samples under study,
multiple regression equations by the SPSS
and Mini Tab statistical computer programs
were applied. Applying multiple regression
equations can be predict the values of
various nitrogrn forms under different
physical and chemical conditions of the
studied soil samples in any location.

a. Regression equations of NH,-N
Regarding to regression equations of

NH,; multiple regression equations for NH4

for the studied soil samples, the following

equation can predict the value of ammonium

form:

NH4 = - 83 + 0.248 silt + 0.34 clay + 9.3 pH -
6.3 OM + 0.45 CEC - 345 CaCOj; +
0.164 EC (R*= 90.4%)

b. Regression equations of NO,-N
Concerning the nitrite form (NO,-N)

values, the multiple regression equation
was:
NO, = 11.5 + 0.0163 silt + 0.0878 clay

1.29 pH - 0.440 OM - 0.119 CEC
0.223 CaCOj; + 0.0572 (R?
91.7%)

n + .

c. Regression equations of NO3;-N
Concerning the nitrate form (NO3-N)
values, the multiple regression equation
was:
NO; =229 - 0.094 silt - 0.383 clay - 28.0 pH
- 0.50 OM + 0.54 CEC + 1.74 CaCO,
-0.325EC (R?=57.5%)
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d. Regression equations of NO- N
Concerning the organic nitrogen form

(NO-N) values, the multiple regression

equation was:

NO = - 238 + 0.548 silt + 0.590 clay + 35.2
pH + 410 OM - 0.23 CEC - 7.63
CaCO; + 0.111 EC (R* =
99.2%)

Farrell et al., (2011) studied the seasonal
variation in soluble soil carbon and nitrogen
across a grassland productivity gradient
obtained similar results. Also, Holst et al.,
(2012) analyzed statically of soluble
inorganic and organic nitrogen in two
Australian soils and obtained fitting results.
Bechtold and Naiman (2006) found that
positive correlations of fine texture and net N
mineralization could result from stimulation
of N mineralization by other related to soil
texture. Pietri and Brookes (2008) concluded
that soil NO3-N concentration was maximal
at pH 3.7 and was significantly negatively
correlated with increasing pH thereafter. It
was clearly that in this work for most soil
locations.

Greenhouse Experiment
Dry matter yield of corn plant as
affected by the studied soil
properties

Data in Table (7) show the obtained dry

weight (DW) for shoots and roots of corn
plant. These data showed that, the DW

values (g/pot) were varied widely. Shoots
DW ranged from 3.67 g to 0.00 g with an
average values 2.24 g/pot. Also, the values
of roots DW varied widely and roots weight
ranged from 1.25 g to 0.00 g with an
average 0.71 g/pot. Based on the mean
values of shoots, roots and whole plant dry
weight, soil locations take the following
order: IGl > KBl > HI > HGI > IAR. The wide
variations in the dry weights of plant grown
in salt affected soils were found by Koreish
et al. (2001) and Losada et al. (2006).

Plant content of nitrogen

Results concerning the effect of different
soil samples represent the salt affected soils
under study on N concentration (%) and
uptake (mg/pot) by either shoots or roots of
corn plant are shown in Table (8). Nitrogen
concentration (%) ranged from 0.93 to 2.33
% for shoots with an average of 1.45% and
from 0.65 to 1.63 % for roots with an
average of 0.91%. Based on the mean
values of nitrogen concentration (%), the
studied soil locations take the following
order:
KBI > HI > IGI > IAR > HGI for shoots and
HI > IGI = HGI > KBI > IAR for roots.

The mean values of nitrogen uptake
(mg/pot) ranged from 17.52 to 52.57 for
shoots with an average of 35.46 mg/pot and
from 3.58 to 16.33 for roots with an average
of 7.22 mg/pot. Based on the mean values
of nitrogen uptake (mg/pot) the studied soil
locations take the following order:

Table (7): Dry matter yield (g/pot) of corn plant grown on the studied soils

Dry matter yield (g/pot
Site No. Location ry yield (g/pot)
Roots Whole plants
1 239 0.69 3.08
HGI
2 1.88 0.48 2.36
3 Gl 3.05 0.62 3.67
4 3.67 1.25 492
S 2.48 0.87 335
KBI
6 2.56 0.91 3.47
7 " 2.80 0.64 3.44
8 1.65 1.00 265
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0.00
1.94

0.00
2.54

0.00
0.60

KBI > |Gl > HI > HGI > IAR for shoots,
HI > 1Gl > KBl > HGI > |AR for roots and
KBI > |Gl > HI = HGI > |AR for whole plant.

Table (8): Corn nitrogen content as a percent (%) and it’s uptake (mg/pot)

Shoots

Location Site No.

Ol N|JO | WM -

-
o

These variations in values of nitrogen
uptake may be attributed to the variations
among in these soil properties and it's
content of different nitrogen forms (Jones ef
al. 2005 and Absalan et al., 2011).

To predict the N-uptake by corn plant, the
correlation between N-uptake and the soil
nitrogen forms content for shoots and roots
were calculated for the studied soils and
each of correlation coefficient and
correlation equations were obtained as
follow:

N-uptake by shoot = 93.0 - 0.436 NT- 14.3
NH, + 23.5 NO3; - 6.8 NO,
(R’= 85.8%)
N-uptake by root = 12.9 - 0.080 NT - 1.40
NH; + 213 NO; + 1.95
NO;
(R = 26.3%)

Karaivazoglou et al. (2007) concluded
that, the soil content of NH4-N significantly

reduced (P<0.05) plant height, the number
of leaves per plant and the fresh weight of
leaves. A similar negative effect of NH4-N on

dry-matter accumulation  of tobacco
seedlings was reported by Zou et al. (2005).
Uptake inhibition of NH, by plants was due
to carbohydrate limitation or NH," toxicity
(Claussen and Lenz, 1995). In addition,
Walch-Liu et al. (2001) found that, the root
growth of plant was not affected by the N
form, while shoot growth was strongly
inhibited by NH,. This result are agree with
obtained by Gelfand and Yakir (2008) and
Camberato (2009). They stated that there is
an antagonistic relationship between N-
uptake and denitrification in which results
from soil moisture increased or low aeration.
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