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Abstract: Toshka area is situated in the southern part of the western desert of Egypt and this area has a special
important in the Egyptian agriculture production. However, there is little information available about the soil
fertility of that area. Optimal use of nutrients based on soil analysis can improve crop productivity and minimize
environmental pollution. Therefore this study aimed to assess the available iron (Fe), copper (Cu), zinc (Zn),
manganese (Mn) and boron (B) in some soils of Toshka area and to explore the effect of soil properties on the
availability of these micronutrients. Thirty one locations in Toshka represent an area of 1739 ha were chosen
for the current study. Soil samples from 0- 25 and 25- 50 cm at each location were collected in 2017 then they
were analyzed by the standard methods. The available content of Fe, Cu, Zn, Mn and B were measured. The
present study revealed that the soils contents of organic matter (OM) were low and the values ranged between
0.03 to 0.94%. The available Fe in 80.65% of the studied soil samples were less than 4.5 mg kg  but the available-1

Cu and Zn were high in 85.48 and 98.39%, respectively. Soil Nutrient Index (SNI) of the studied area was found
in category of low for organic matter, available Fe and available B. The value of SNI was medium for the
available Zn and Mn but it was high for the available Cu.

Key words: Nutrient Index  Fe  Mn  Zn Cu  B  Soil Properties

INTRODUCTION quality of crop depends upon the fertilizers and presence

Soil fertility fluctuates throughout the growing importance because it is a universal medium for plant
season each year due to alteration in the quantity and growth, which supplies essentials nutrients to the plants
availability of mineral nutrients by the addition of [6].
fertilizers, manure, compost, mulch and lime or sulfur, in Toshka area consists of several interconnected
addition  to  leaching.  Hence, soil testing will determine depressions located west of Lake Nasser, about 250 km
the current fertility status and provides information south of Aswan between latitude 22° 30'and 23° 30'North
regarding nutrient availability in soils which forms the and longitude 30° 30'and 32°00' East. El- Sheikh Zayed
basis for the fertilizer recommendations for maximizing Canal was constructed to convey Nile water to Toshka
crop yields and further to maintain the optimum fertility in depression for reclamation and cultivation of about
soil year after year [1, 2]. The deficiency of nutrients has 5400.000 feddans. The canal branches into four sub-
become major constraint to productivity, stability and branches that extend through Toshka depression to carry
sustainability  of  soils.  Soil  fertility  is an important Nile water for irrigation and different activities. The soils
factor,  which  determines  the growth of plant. It depends of the studied area are classified as Typic Haplocalcids,
on the concentration of N, P, K organic and inorganic Typic Haplosalids and Typic Torriorthents [7].
materials, micronutrients and water. In general soil The current work aimed to assess the soil fertility
chemical fertility and in particular lack of nutrient inputs status in some soil in Toshka as affected by some soil
is a major factor in soil degradation [3-5].  The yield and properties.

of micronutrients. The soil condition is of great



World J. Agric. Sci., 15 (1): 01-06, 2019

2

MATERIALS AND METHODS The soil nutrient index was calculated according to

Toshka area is situated in the southern part of the equation:
Egyptian western desert, near the Egyptian – Sudan
borders at the western side of Nasser Lake. It lies between Nutrient index = (N  × 1 + N × 2 + N  × 3)/ N
latitudes 22° 30 and 23° 30 North and longitudes 30° 30
and 32° 00 East. Toshka area is considered as the natural where,
southern  extension  of  El Kharga oasis. The study area N  number of sampling falling in low classes of nutrient
represents the terrain of Branch_1 (About 4, 000 feddans) status
which is situated between latitudes 22° 59 26½ and 23° 22 N  number of sampling falling in medium classes of
06½ North and longitudes 31° 29 38½ and 31° 42 49½ East nutrient status 
(Fig. 1). N  number of sampling falling in high classes of nutrient

Soil samples were collected in January 2017 from status
thirty one pivots (The pivot equal 150 fddan) of study N  total number of sampling analyzed for a given area
area. Soil samples from two depths (0- 25 and 25- 50 cm) at
every location were collected using auger and stored in The available micronutrients were extracted using
polythene bags. The collected soil samples were air dried, 0.005 M DTPA diethlenetriamine penta-acetic acid
crushed gently then pass through 2.0 mm sieve to obtain (DTPA) at pH 7.3 [10]. DTPA-extractable Fe, Mn, Zn and
a uniform representative sample. The processed soil Cu were determined by atomic absorption
samples were analyzed by standard methods for some spectrophotometer (GBC).
chemical properties (Particles size distribution, pH, EC and The available Boron was extracted by using dilute
OM) [8]. HCl method Rashid et al. [11].

the procedure given by Pathak [9] by using the following
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Map 1: Transects distribution and the studied profile in Toshka (The figure contains three maps the small one is for
Egypt, the intermediate one is for Toshka, the large one is for the distribution of soil profiles)
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Table 1: Nutrient index with range and remarks
Nutrient index Range Remarks
I < 1.67 Low
II 1.67 – 2.33 Medium
III >2.33 High

Table 2: Limits for rating values of the tested soils
Classification of pH values
Neutral Slightly alkaline Moderately alkaline Strongly alkaline
6.5-7.5 7.5- 8.0 8.0- 8.5 > 8.5
Classification of total soluble salt content (EC dS m )1

No deleterious effect on crop Critical for germination Critical for salt sensitive crop Injurious to most crops
< 1.0 1.0- 2.0 2.0- 3.0 > 3.0
parameters Low medium  High
O.M. (%) < 0.86 0.86- 1.29 > 1.29
Av.Fe (ppm) < 4.5 4.5 - 9 > 9
Av.Cu (ppm) <0.2 0.2-0.4 >0.4
Av.Zn (ppm) <0.6 0.6-1.2 >1.2
Av.Mn(ppm) <3.5 3.5 -7 >7
Av. Boron (ppm) < 0.45 0.45-1.0 > 1.0

RESULTS AND DISCUSSION concept of "Soil Nutrient Index" the soils of study area

Chemical Properties of the Studied Soils: The Toshka matter content, 1.03, (Table 5). High temperature and good
samples  of  the  study  area  were determined for pH aeration in the soil may increase the rate of oxidation of
(Table 3) and observed in the range of 6.80 -8.52 with the organic matter resulting in reduction of organic carbon
mean  value  of 7.49. A total 62 number of soil samples content [15].
were  categorized  for  pH  estimation  and  it  was Majority of the soil samples in the Toshka had
observed that nearly 51.61% samples under neutral and deficient (80.65 %) and sufficient content (16.13 %) but
43.55% samples were categorized under moderately the toxicity content for Fe was 3.23% of the soil samples.
alkaline  soil  [6]  (Table  4).  The  neutral to alkaline pH The level of available Fe in the studied soils of ranged
may be attributed to the reaction of applied fertilizer between 0.74 and 10.74 mg/ kg soil with an average value
material with soil colloids, which resulted in the retention of 3.11 mg/kg soil as previously shown in Table (3) [16].
of basic cations on the exchangeable complex of the soil The nutrient index for available Fe was 1.23. The fertility
[12, 13]. rating was considered low for soils Fe. The levels of

Soil salinity (ECe) was 0.29 to 4.71 with an average extractable-copper in soils ranged from 0.24 to 8.2 mg/kg
value of 1.53 ds/m (Table 3). Soil salinity expresses as soil with an average value of 1.47 mg/kg soil (Table 3).
electrical conductivity (EC) values were categorized on The data showed that the extractable Cu was considered
the basis of limiting [14]. To evaluate soil salinity, the high in most soils under study (85.48%). The nutrient
obtained results showed that 40.32% of the samples were index for available Cu of Toshka area was 2.85 (Table 5)
found in category of no deleterious effect on crop, 30.65% and which is considered high as fertility rating. All these
critical for germination and 19.35% critical for salt NIV?S are in accordance with the fertility index values
sensitive crop and 9.68% injurious to most crops, reported by Dhamak [17].
respectively (Table 3). It was noticed that most of all soil In all studied soil samples, the values of available Zn
samples  were  found in normal category (EC < 2 dS/m). ranged between 1.20 and 12.1 mg/kg soil with an average
The normal electrical conductivity may be ascribed to value of 6.11 mg/kg soil. Most of the soil samples
leaching of salts to lower horizons [9]. contained Zn higher than 1.2mg/Kg (98.39 %), whereas

The soil organic matter content of the study area 1.61 % ranged between 0.6 and 1.2 mg/Kg available Zn. as
ranged from 0.03 to 0.94 % with average value of 0.28 % a critical limit for available Zn [18]. In general, the nutrient
(Table 3). In general, the organic matter content was very index for available Zn in study area varied 198. The
low in 96.77% of soil samples and 3.23% soil samples were fertility rating was considered medium for soils in all
medium in organic matter (Table 4). Considering the districts.

were found in category of low fertility status for organic
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Table 3: ECe and pH of the investigated soils of Toshka
Soil characteristics Range Mean SD
pH 6.80 -8.52 7.49 0.34
E.Ce. (dSm ) 0.29 -4.71 1.53 6.051

CEC meq/100g soil 0.06 -8.49 4.36 3.74
O.M % 0.03 – 0.94 0.28 7.22
CaCO % 0.0 -28.57 6.28 6.443

Available Fe (ppm) 0.74 -10.74 3.11 4.90
Available Cu (ppm) 0.24 – 8.2 1.47 6.26
Available Zn (ppm) 1.20 -12.1 6.11 4..29
Available Mn (ppm) 1.38 -12.2 6.47 4.10
Available B (ppm) 0.04 -18.42 1.55 6.79

Table 4: Limits for the soil test values used for rating the
Classification for pH values
Neutral Slightly alkaline Moderately alkaline Strongly alkaline
51.61% 43.55% 4.84% --
Classification for total soluble salt content (ECe as dS m )1

No deleterious effect on crop Critical for germination Critical for salt sensitive crop Injurious to most crops
40.32% 30.65% 19.35% 9.68%
Classification for parameters
Parameters Low Medium High
O.M. (%) 96.77% 3.23% --
Av.Fe (ppm) 80.65% 16.13% 3.23%
Av.Cu (ppm) -- 14.52% 85.48%
Av.Zn (ppm) -- 1.61% 98.39%
Av.Mn(ppm) 33.87% 27.42% 38.71%
Av. B (ppm) 41.94 % 32.26% 25.81%

Table 5: Nutrient Index values for the soil samples of some Soils of Toshka Area.
Characteristics Nutrient index values Remarks
Organic matter. (%) 1.03 Low
Available Iron (Fe) 1.23 Low
Available Copper (Cu) 2.85 High
Available Zinc (Zn) 1.98 Medium
Available Manganese (Mn) 2.05 Medium
Available Boron (B) 1.60 Low

Table 6: Correlation coefficient (r) between chemical properties and available Fe, Cu, Zn, Mn and B
pH EC sand clay silt CaCo3 O.M Fe Cu Zn Mn

Fe -0.14 0.04 -0.04 0.34 -0.25 0.06 0.43 1** * **

Cu 0.05 0.03 0.27 -0.14 -0.25 0.09 -0.07 -0.01 1* *

Zn -0.36 0.02 0.07 0.25 -0.32 0.27 0.69 0.67 0.02 1** * ** * ** **

Mn -0.36 0.00 0.08 0.23 -0.32 0.30 0.67 0.67 0.02 0.99 1** * ** ** ** ** **

B 0.38 0.18 -0.37 0.08 0.45 -0.14 -0.18 0.02 -0.12 -0.08 -0.08** ** **

**. Correlation is significant at the P< 0.01 level (1-tailed).
*. Correlation is significant at the P<0.05 level (1-tailed).

Available Mn in the studied soils of Toshka area fertility ratio.The levels of available boron in soils ranged
ranged between 1.38 and 12.2 mg/kg soil with an average from 0.04 to 18.42 ppm with an average value of 1.55 ppm
value of 6.47 mg/kg soil as previously shown in Table (3). (Table 3). The data showed that the available boron was
The DTPA-Mn content was high in 38.71% soil samples considered low in 41.94%, medium 32.26% and high
and law in 33.87% soil samples (Table 4) [19]. In general, 25.81% in soils under study [20]. The nutrient index for
the  nutrient  index  for available Mn reached a value of available B was 1.60. The fertility rating was considered
2.05 in soils of all districts which is considered medium as low for soils.
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The Correlation Matrix of Soil Properties: Data in table REFERENCES
(6) show that the correlation coefficients of the available
iron were found to be positively and highly significant
with clay content and organic matter [21]. But it was
negatively significant with silt content. DTPA-extractable
Cu showed a positive and significant correlation with
sand and silt content.

The data of extractable Zn showed a positive and
highly significant correlation with Fe and O.M and
significant with CaCO  content these results confirmed3

the finding of Sharma et al. [22]. Whereas there were
significant negative correlations with pH and silt content.
Data in Table (6) showed a positively and high significant
correlation between DTPA-Mn white O.M, available iron,
zinc and CaCO content [23]. Furthermore, there were3

negative and highly significant correlations with pH and
silt content. These results are in a good agreement with
those of Sharma et al. [23] and Eissa et al. [24] A
significant and positive correlation was found between
available B and soil pH and silt content but negative with
sand as shown in table (6) whereas there were
insignificant correlations with O.M., available Fe, Cu, Zn
and Mn. Similar results were found by Amin [25] and
Eissa et al. [26]

CONCLUSIONS

The availability of some micronutrients in Toshka
soils was evaluated in 2017. Soil samples were collected
from thirty one locations represents an area of 1739 ha.
The collected soil samples were analyzed for their
available macronutrients content as well as for the main
physiochemical properties. A significant positive
correlation  was  found  between  available   B   and  soil
pH and silt content. The available Fe in 80.65% of the
studied soil samples were less than 4.5 mg kg  but the1

available Cu and Zn were high in 85.48 and 98.39%,
respectively.  The  available  soil boron ranged from 0.04
to  18.42  ppm  with  an  average  value of 1.55 mg kg .1

The available B in 42% of the studied soil samples was
low. Soil Nutrient Index (SNI) of the studied area was
found in category of low for organic matter, available Fe
and available B. The value of SNI was medium for the
available Zn and Mn but it was high for the available Cu.
The present research study recommends that the studied
area needs to organic fertilization, moreover, Fe and B
should be considered in the fertilization recommendations
for crop production.
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