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ABSTRACT

ElWadi Elgadeed is one of the promising areas for
national agricultural projects in Egypt. Soil fertility index
and precision farming seek to maximize yield and reduce
environmental damage. Therefore, this study aimed to
assess the soil fertility of NPK. 25 soil samples (depth 0-50
cm) were collected. The results showed that most of the
soil samples were nitrogen moderate fertile (Mf) and high
fertile (Hf) with a percentage of (44%). Dissimilar, 64% of
soil samples were low soil phosphorus fertility class, which
has low wheat potential production (< 500 Kg ha?). GIS-
map of N-soil fertility classes (FN) classified the soil
samples into four groups. Relating to the GIS-map of P—
soil fertility marked the absence of the very high fertile
class, the minority of the high fertile class (92.00 ha,
0.09%), and the dominance of the low fertile class (7352.00
ha, 72.94 %). The potassium very high fertile class
occupied the whole of the studied area (10080 ha, 100 %0).
GIS Maps illustrated that most of the studied area had no
need for N application for low wheat production (< 500 Kg
ha'), and 5 kg ha* N applied to (55. 05%0) of the area to
moderate wheat production (500-750 Kg ha). Attaining
high wheat production (750 -1000 Kg ha?) classified the
studied area into nine levels of N requirements. We
assigned different eight P application levels to have high
wheat production. Finally, the research referred to that
there is no need for K fertilizer, even for high wheat
production.

Keywords:Fertility Classes,
ElWadi Elgadeed.

INTRODUCTION

The world population is expected to reach 9.6
billion in 2050 (Dwivedi et al., 2017). This over
increasing population requires the same growing of the
food production which needs to convert the extensive
methods of agricultural production to the intensive one
such as the precision agriculture (Zhang et al., 2002 and
Yang et al., 2020).
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The real challenge for wheat cultivation in the study
area is the high evapotranspiration annual rate (ETo) that
has max. 8.99 mm d* (June) and min. 2.75 mm d*
(December). Consequently, these soils need high
irrigation requirements for wheat planting (17800 m® ha-
Lseason™) (Abd El-Hady, 2015). Agriculture in Egypt is
a vital source of livelihood for about 26% of the entire
population of Egypt (IFAD, 2021), and it is a major
sector in the Egyptian economy for food security
achieving, according to the vision 2030 (Kassim et al.,
2018). Unfortunately, this sector is dominated by small-
scale farmers, which apply traditional agriculture with
uneconomic practices such as the overuse of chemical
fertilizers, which leads to increasing production costs
and reducing vyields (USAID, 2022). Despite the
Egyptian government's efforts to increase the
agricultural lands to achieve self-sufficiency in the main
crops such as grain (especially wheat), it remains
dependent on food imports (CAPMAS, 2021). So, the
current task is to intensify grain crops production like
wheat to increase productivity depending on soil
fertility.

Soil is a vital component of ecosystems, as many
important ecosystem processes occur in its system
(Liang et al., 2022). There is a significant relationship
between the soil nutrients status and crop productivity
(Pang et al., 2018 and Gao et al., 2022). The food and
agriculture organization defined soil fertility as the
ability of the soil to provide plants with essential
nutrients (FAO, 2019) and it is an important factor in
plant growth and productivity (Zhang and Xu, 2005).
Soil fertility assessment is mainly based on soil analysis
(Nafiu et al., 2012) and it is a very important tool for
soil management recommendations (Nariyanti et al.,
2022). Soil fertility is a comprehensive concept that is
not directly measured and assessed through some soil
properties such as macronutrients (Du and Zhou, 2009).
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The nutrient application rates depend on the quantity
of the crop element in the soil. In the soil, available
nutrient levels are classified into classes as soil indices
(Teagasc, 2022). Soil fertility assessment can provide a
scientific perspective for soil management. The soil
fertility index (SFI) is an important tool to manage field
variability and maximize crop yield with minimum
environmental impact (Andrews et al., 2004; Munnaf
and Mouazen, 2021). Essential nutrient deficiency
below the optimal level leads to a decrease in plant
productivity, and at the same time, an excess of the
optimum level leads to increased negative impacts on
the environment (Bongiovanni and Lowenberg-Deboer,
2004).

Precision farming is about doing the right treatment
in the right way, in the right place, and at the right time
(Liakos et al., 2018), matching it with agro-climatic
conditions (Mokaya, 2019), and allowing for site-
specific management (Pini et al., 2020). Precision
farming refers to the integration between GIS and GPS
tools to provide comprehensive information about
nutrient levels, soil variability, topography, crop growth,
and production. It refers to the management of
spatiotemporal variation in crops and soil to reduce
inputs, increase outputs, and save the environment
(McBratney et al., 2005; Kerry et al., 2010; Abd EI-
Hady and Abdelaty, 2019).

In Egypt, there are few recent research that dealt
with the soil fertility index study (Mohamed et al.,
2019; Elseedy, 2019; El-Seedy and Saeed, 2019).

Globally, numerous studies have focused on the soil
fertility index. In Indonesia, Nariyanti et al. (2022)
determined the soil fertility index and classified it as
moderate or high. Tuncay et al. (2021) assessed the soil
fertility index in Turkey using GIS and remote sensing
techniques and classified the soil fertility index into

Table 1. Soil samples UTM coordinates
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three classes: very high and high fertile soils (40.0%),
moderately fertile soils (26.7%), and low and very low
fertility (33.3%). The visible and near-infrared
spectroscopy used to assessment soil fertility index
(Yang et al., 2020) and development by Munnaf and
Mouazen (2021). Zhao et al. (2023) applied a novel
weighting method for forest soil fertility index
evaluation. There was a significant positive correlation
between soil fertility index and soil suitability for
Arabica coffee (Coffea arabica L.) in Pacitan District,
Indonesia (Irawan et al., 2022).

The food security is still a very critical issue,
especially in arid and semiarid regions like Egypt.
Therefore, this study aims to manage and distribute
macronutrient fertilizer inputs (NPK) at specific
locations for wheat cultivation according to soil fertility
index to reduce cultivation costs, increase yield, reduce
the use of macronutrient fertilizer (NPK), and decrease
soil and environmental pollution.

MATERIALS AND METHODS

Soil sampling and analysis:

Twenty-five surface soil samples (depth 0-50 cm)
were collected, which is located between 668000 E,
669000 E and 2520000 N, 2532000 N (UTM, Zone
35N), EIWadi Elgadeed Governorate. The studied area
(100 km?) was sampled by nested centroid grid soil
sampling design (5*5 samples), spacing (4 km) (Figure
1). UTM coordinates were recorded using the global
positioning system (GPS), (Table 1). The samples were
air-dried, crushed, and sieved through a 2 mm sieve.
The fine soil (less than 2 mm diameter) carried the
routine physical and chemical analyses, as well as the
available plant macronutrients determination according
to FAO (1970) and Page et al. (1982).

Sample UTM coordinates Sample UTM coordinates Sample UTM coordinates
No. E N No. E N No. E N

1 669709 2530733 10 677709 2528733 19 675709 2524733
2 671709 2530733 11 669709 2526733 20 677709 2524733
3 673709 2530733 12 671709 2526733 21 669709 2522733
4 675709 2530733 13 673709 2526733 22 671709 2522733
5 677709 2530733 14 675709 2526733 23 673709 2522733
6 669709 2528733 15 677709 2526733 24 675709 2522733
7 671709 2528733 16 669709 2524733 25 677709 2522733
8 673709 2528733 17 671709 2524733

9 675709 2528733 18 673709 2524733
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Fig. 1. Location of the study area and spatial distribution of soil samples

Determination of Soil Fertility Classes:

The soil content of available macronutrients (ppm)
was determined and was converted to (kg root zone™ ha-
1 (Liu and Gazula, 2019). Then, soil fertility
macronutrient indices were determined according to the
interpretive ranges of macronutrients (kg root zone™ ha
1), for winter and spring wheat production (Common
Wheat, Triticum aestivum L. subsp. aestivum) (Teagasc,
2022). These indices classified the soil samples into
four categories: low fertile (LF), moderate fertile (MF),
high fertile (HF) and very high fertile (VHF).

GIS-Mapping of Soil Fertility Classes:

The NPK soil fertility indices and samples UTM
coordinates were used to elaborate GIS- soil fertility
maps for each macronutrient by Arc_GIS-10 software
(ArcMap 10.8, 2011). The maps determined the area (ha
and %) of the different soil fertility classes. These areas
were used as a parameter to calculate the soil fertility
classes.

Determination of Soil Fertility Classes for the Whole
Studied Soils (NFlarea):

The soil nutrient fertility index (NFI) for whole

studied area calculated by the following equation
(Chase & Singh, 2014 and El-Seedy & Saeed, 2019):

Nutrient Fertility Index (NFI) = NL*1+ NM*2+NH *3 /
NT (Eg-1)

Where:

(NFI1) refers generally to the soil macronutrient
fertility.

NL, NM and NH are the number of samples falling
in low, moderate, and high fertile classes of
macronutrient that are multiple by each classes number.

NT is the total number of samples analyzed.

The study modified equation (1) by introducing the
fourth soil fertility class (very high fertile, (VHF) to be
complied with the interpretative scale of fertility classes
(El-Seedy and Saeed, 2019). Thus, equation (1)
modified to the following formula:

Nutrient Fertility Index (NFlarea) =

ALF*1+AMF*2+AHF*3+AVHF*4/100 (%)

Where:

ALF, AMF, AHF and AVHF are the areas (%) of the
soil fertility classes; low fertile (LF), moderate
fertile (MF), high fertile (HF), and very high fertile
(VHF), respectively.

In equation (2), each soil fertility class was
weighted by its spreading area. This modification was

(Eg-2)
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elaborated because there is no relation between the
category of soil fertility category and soil sampling
(except the gridding design of soil sampling). So, the
introduced method substitutes the soil samples number,
of each soil fertility class, by its area that is determined
by GIS technique. This modification validated the
fertility index determination under all soil sampling
designs.

Determination  of
Requirements (FRi):

The concentration of the soil available plant
nutrients (the residual fertilizers of the previous potato;
crop) was converted from ppm to be expressed as kg
root zone! hal (Qi). NPK fertilizers precise
requirements were determined by the following
equation:

NPK  Fertilizers  Precise

(FRi) = (FTi) - (Qi)  (Eg-3)

Where:

(FRi): fertilizer precise requirements, for each soil
fertility class, for fertilizer (i)

(i): plant macronutrient

(FTi): upper threshold of the interpretive ranges of
plant macronutrients (kg root zone! hectare) that leads
to an expected wheat production (kg ha).

(Qi): residual fertilizers from the previous potato
crop (Kg root zone* ha') (EI-Seedy and Saeed, 2019).

These procedures of fertilizers management
consisted of an approach farm precision that was based
of GIS technique and georeferenced data. The produced
GIS—-maps delineated soil fertility classes. This
conducted to determine NPK fertilizers precise
requirements for each soil fertility class to get three
levels of wheat production: low wheat production (<
500 kg ha), moderate wheat production (500 — 750 kg
ha') and high wheat production (750 -1000 kg ha™).
Practically, the midpoint substituted the requirements
range. For example, the midpoint of 10 kg ha* switches
its range of (0 -20 kg ha'%).

RESULTS

Chemical and Physical Characterization:

The chemical and physical characterization showed
that the soil was non-saline, except for samples (1) and
(2) that had the values of 4.07 and 4.00 ds cm™ (Table
2). Most of the soil had pH range thresholds of 7.9-8.4
to locate them in the moderately alkaline class. Only
samples no. (3, 4, 5) laid in the class of strongly alkaline
that had pH range of 8.5-9.0 (Sarkar, 2015). The SAR
values located all soils samples in the class of excellent
(non-sodic) (Ravikumar, 2014). As soils of arid regions,

they had low organic matter and moderate calcium
carbonate. Like most of the soils of the Egyptian
western desert, they had sandy texture and low bilk
density (Table 2).

Determination of NPK Soil Fertility Classes of Each
Soil Sample:

The soil content of available macronutrients (kg
root zone? ha?) assigned fertility index to each soil
sample, (Table 3) (Teagasc, 2022). The soil fertility
indices were used as criteria to classify soil samples into
soil fertility groups (Table 4).

The table showed that most of the soil samples
occupied the nitrogen moderate fertile (MF) and high
fertile (HF) classes with percent of (44%) and (36%). It
was expected that these soil fertility groups could give
moderate wheat production (500 — 750 Kg ha') and
high wheat production (> 750 — 1000 Kg ha) without
any nitrogen fertilizer application. Contrary, most soil
samples (64%) located in the class of low soil
phosphorus fertility to be low wheat potential
production (< 500 Kg ha?). Phosphorus fertilizers
applications are required to obtain more moderate wheat
production (500 — 750 Kg hal). In the case of non-
phosphorus application, a percent of (24%) of soil
samples had moderate P status that may contribute to
gain (500 — 750 Kg hal). It is obvious, there is no need
at all to soil K fertilizers application hence the soil was
enriched by K by the overdose application during the
cultivation of the previous crop (potato).

GIS Maps of NPK Soil Fertility Classes:

UTM soil samples coordinates and samples fertility
indices were input to Arc-GIS-10.8 software to produce
GIS maps of soil samples fertility classes (Figure 2).
The GIS-map of N-soil fertility classes classified the
soil samples into four classes: low, moderate, high, and
very high nitrogen fertility (Figure 2-A). These classes
were presented by areas; low fertile (904.80 ha, 8.98%),
moderate (5128.0 ha, 50.87 %), high fertile (3336.16 ha,
33.10 %), and very high fertile (711.20 ha, 7.06 %)
(Figure 2-A). This spatial distribution soil samples
clarified that most of the studied samples laid in
moderate and high fertile classes. GIS-map of P-soil
fertility marked the absence of the very high fertile
class, and minority of high fertile class (92.00 ha, .09
%) (Figure 2-B). In addition, it referred to the
dominance of low fertile class (7352.00 ha, 72.94 %).
The potassium very high fertile class occupied whole of
the studied area (10080 ha, 100 %) (Figure 2-C). This
is due to the huge K application during the cultivation of
previous crop (potato).
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Table 2. Chemical and physical properties characteristics of the studied soils

Sa,r\lnop.le pH dsEi ., S:;\OR CaOZOa ?,/t/l Textural Class Bulg?rﬁgsuy
1 8.4 4.07 9.2 6.1 0.2 Slightly Gravely Sandy 1.59
2 8.4 4 7.9 6.2 0.2 Slightly Gravely Sandy 1.59
3 8.5 1.47 4.7 7.2 0.3 Slightly Gravely Sandy 1.59
4 8.6 1.46 4.9 7 0.4 Sandy 1.56
5 8.5 1.45 5.1 7.1 0.3 Sandy 1.57
6 8.4 1.57 5.2 6.7 0.2 Sandy 1.56
7 8.4 1.61 4.3 6.3 0.4 Sandy 1.67
8 8.4 1.6 4.3 6.5 0.4 Sandy 1.69
9 8.4 1.55 5.2 6.3 0.2 Sandy 1.7
10 8.3 1.7 4.6 7.5 0.4 Slightly Gravely Sandy 1.59
11 8.4 1.56 5.2 7.8 0.4 Sandy 1.69
12 8.3 1.66 4.7 7.3 0.4 Sandy 1.58
13 8.3 1.75 3.9 5.4 0.5 Slightly Gravely Sandy 1.58
14 8.3 1.4 4 5.6 0.5 Slightly Gravely Sandy 1.59
15 8.4 1.44 2.9 5.8 0.2 Sandy 1.6
16 8.5 0.64 2.1 6.7 0.4 Sandy 1.59
17 8.5 0.78 2.2 6.4 0.3 Sandy 1.59
18 8.1 2.13 4.5 6 0.4 Slightly Gravely Sandy 1.61
19 8.1 2.22 4.5 6.3 0.2 Slightly Gravely Sandy 1.59
20 8.4 2.05 4.4 7 0.2 Slightly Gravely Sandy 1.55
21 8.4 2.01 4.4 6.6 0.2 Slightly Gravely Sandy 1.54
22 8.3 2.04 4.6 6.3 0.2 Slightly Gravely Sandy 1.66
23 8.2 1.24 3.2 2.7 0.3 Slightly Gravely Sandy 1.49
24 8.2 1.3 3.3 3 0.4 Slightly Gravely Sandy 1.49
25 8.4 1.66 5.6 6.7 0.2 Sandy 1.52

Table 3. Macronutrients interpretive ranges and wheat goal (expected) production (Kg hat) Vs soil fertility
classes (Teagasc, 2022)

Soil Fertility Classes Macronutrients Interpretive Expected Wheat
Ranges (kg root zone* ha) Production
No. Designation N P K (Kg ha?)
1 Low Fertile (LF) <75 <60 <50 Low (< 500)
2 Moderate Fertile (MF) 75-118 60 - 88 50 - 55 Moderate (500 - 750)
3 High Fertile (HF) 118 -160 88-110 55 - 60 High (> 750 - 1000)
4 Very High Fertile (VHF) >160 >110 >60 Very high (> 1000) *

*With simple modification by adding the fourth K fertility class
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Table 4. Soil samples classification according to soil fertility indices
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. . Macronutrients
Soil Fertility Classes N b <
. . Samples Samples Samples Samples Samples Samples
NO. Designation No. % No. % No. %
6,7,8,9, 12,
. 13, 16, 17, 18,
1 Low fertile (LF) 16, 17 2 19, 20, 21. 22, 64 0
23,24,25
. 3,4,5,7,8,9
Moderate fertile A 1, 2,10, 11,
2 (MF) 10, 11, 20, 21, 44 14, 15 24 0
22
. . 1,2,6,12, 18,
3 High fertile (HF) 19 23 24, 25 36 3,4,5 12 0
Very high fertile All soil
4 (VHF) 13, 14,15 12 0 samples 100
SfMDﬂ 670000 672000 674000 676000 678000 _ § ﬁ;mb 670000 672000 674000 676000 678000 %
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s I |
& & &
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Fig. 2. NPK- soil fertility classes; A: nitrogen (FN), B: phosphors (FP), and C: potassium (FK)
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A New Method to Determine the Soil Fertility
Classes of the Whole Studied Area (NFlarea):

The study introduced an amendment to the equation
of soil fertility classes of the whole studied area (Chase
& Singh, 2014 and El-Seedy & Saeed, 2019). In
equation 1, the soil fertility index of each class was
weighted by using its soil samples number. This was
down without any arguments, i.e., this operation is non-
compiled with logic because there is no relation
between the category of soil fertility category and its
soil samples. Therefore, we strongly believe that the
determination of (NFlarea) will be more accurate by
weighing the index of each soil fertility class by its
representative mapped area (%). Consequently, the area
of each soil fertility class substituted its soil samples
numbers in Eg-1 to obtain Eq -2. Therefore, Eq -2 was
reliable to calculate soil fertility classes of the whole
studied area (NFlarea). The results of the of Eq-2
indicated that the studied soils had 59.57 % (NFINarea),
31.87% (NFIParea) and 100% (NFIKarea) to describe
the studied soil as high for nitrogen, moderate for
phosphor and very high for potassium.

GIS - mapping of NPK Fertilizer
Requirements (FRi):

NPK fertilizer precise requirements were calculated,
for each soil sample, by applying Eq - 3, for three levels
of expected wheat production table (5):

e  low wheat production (< 500 kg ha?)
e moderate wheat production (500 — 750 kg ha't)
e high wheat production (750 -1000 kg ha't)

The results of table (5) indicated that zero value
generally referred to as there is no need to fertilizer

Precise

application, whiles the negative (-) values of sign
specified that there is an excess of NPK nutrients.

The georeferenced NPK fertilizers requirements
enabled to map N and P precise requirements for three
levels of expected wheat production (Figures 3, 4, 5).
The negative (-) values of table (5) pointed out that
there an excess of (K) and there no need to (K)
fertilizer, even for obtaining the higher wheat
production. For this reason, we could not map (K)
precise requirements for all the three levels of wheat
production. Generally, potassium has a significant effect
on improving leaf photosynthesis ability, especially
under stress conditions. Increasing of (K) application
increase  grains, wheat (Triticum  aestivum L),
production, but application over 100 (Kg ha) has an
inverse effect (Wang et al., 2020). Figure (3-A)
illustrated that most of the studied area had no need to N
application for low wheat production (< 500 Kg ha?). 5
kg ha * N must be applied to (55. 05 %) of the area to
obtain moderate wheat production (500 — 750 kg ha™)
(Figure 4-A). The objective of attainment high wheat
production (750 -1000 kg ha?) classified the studied
area into nine levels of N requirements (Figure 5-A).
The minimum and maximum N applications were 10
and 95 kg ha* for the first and ninth level, respectively.

As for phosphorus, all levels of wheat production
required P fertilizer applications. The low and moderate
wheat production design five and six levels of P
application, figures (3-B) and (4-B), respectively.
Different eight P applications levels were assigned to
have the high wheat production (Figure 5-B). The
greater application was at a midpoint of 95 kg ha™ its
range of (80 -100 kg ha?). These results show that
moderate and high wheat production leads to more
different levels of NP fertilizers requirements (Table 6).
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Table 5. NPK fertilizer precise requirements (FRi)
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Plant Nutrients

N P K
— (FRN) ~ (FRp) R (FRK)
S he . = . © .
z - Wheat Production o Wheat Production S Wheat Production
2 % (kg ha'l) % (kg hal) g (kg ha'l)
[e) -
(ans § z £ Iz § it
€ ¢ 5 s £ : 5 5 £ 2 £ s
2 - 3 T o - 3 T 2 - 3 T
o S c s o S
1 119.41 -44.41 -1.41 40.59 82.92 -2292 5.08 27.08 46110 -411.10 -406.10 -401.10
2 119.57 -44.57 -1.57 40.43 81.89 -2189 6.11 28.11 45315 -403.15 -398.15 -393.15
3 88.64 -13.64 29.36 7136 9166 -3166 -3.66 18.34 41340 -363.40 -358.40 -353.40
4 86.74 -11.74 31.26 73.26  90.48 -3048 -2.48  19.52 41340 -363.40 -358.40 -353.40
5 86.74 -11.74 31.26 73.26  89.02 -29.02 -1.02 2098 41762 -367.62 -362.62 -357.62
6 12496  -49.96 -6.96 35.04 3221 2779 5579 77.79 43680 -386.80 -381.80 -376.80
7 87.76 -12.76 30.24 7224 4292 17.08 4508 67.08 41750 -367.50 -362.50 -357.50
8 85.60 -10.60 32.40 7440 4233 1767 4567 67.67 42275 -372.75 -367.75 -362.75
9 136.94 -61.94 -1894 23.06 34.00 26.00 54.00 76.00 47260 -422.60 -417.60 -412.60
10 88.64 -13.64 29.36 7136 66.46 -6.46 2154 4354 36570 -315.70 -310.70 -305.70
11 93.80 -18.80 24.20 66.20 70.14 -1014 1786 39.86 38.17 -336.17 -331.17 -326.17
12 120.00 -45.00 -2.00 40.00 3871 2129 4929 7129 44240 -39240 -387.40 -382.40
13 20169 -126.69 -83.69 -41.69 59.17 083 28.83 50.83 53981 -489.81 -484.81 -479.81
14  208.29 -133.29 -90.29 -48.29 63.68 -3.68 2432 46.32 53591 -48591 -480.91 -475.91
15 188.72 -113.72 -70.72 -28.72 64.00 -400 24.00 46.00 40000 -350.00 -345.00 -340.00
16 64.16 10.84 53.84 95.84 6.68 5332 81.32 103.32 29526 -24526 -240.26 -235.26
17 65.35 9.65 52.65 94.65 7.00 53.00 81.00 103.00 28620 -236.20 -231.20 -226.20
18 12952 -5452  -1152 3048 13.77 4623 7423 96.23 46690 -416.90 -411.90 -406.90
19 12458  -49.58 -6.58 3542 1320 46.80 7480 96.80 45339 -403.39 -398.39 -393.39
20 62.47 12.53 55.53 9753 18.68 4132 69.32 91.32 46500 -415.00 -410.00 -405.00
21 60.21 14.79 57.79 99.79 1879 4121 69.21 9121 44729 -397.29 -392.29 -387.29
22 66.98 8.02 51.02 93.02 24.07 3593 63.93 8593 48148 -431.48 -426.48 -421.48
23 12777  -52.77 -9.77 3223 5401 599 3399 5599 38740 -337.40 -332.40 -327.40
24  128.07 -53.07 -10.07 3193 5446 554 3354 5554 39500 -345.00 -340.00 -335.00
25 13330 -58.30 -15.30 26.70 8.97 51.03 79.03 101.03 46869 -418.69 -413.69 -408.69

Note: zero value refers to there is no need to fertilizer application, and the negative, (-) indicated there is an excess of plant nutrient.
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Table 6. Precise Requirements of N and Fertilizers for different level of wheat production (kg ha?)

Fertilizer Precise Requirements (FRi)

N Precise Requirements (FRy)

P Precise Requirements (FRp)

Class No. (kg ha®) (kg Area) Class No. (kg ha®) (kg Area’?)
Low Production (< 500 Kg ha?)
1 0-10 49585.6 1 0-10 20763.2
2 Oct-20 2445.6 2 Oct-20 29640
3 20-30 25916
4 30-40 60838.4
5 40-60 58832
Moderate Production (500 — 750 kg ha't)
1 0-10 27949.6 1 0-10 5736.8
2 Oct-20 21256.8 2 Oct-20 12129.6
3 20-30 37584 3 20-30 25212
4 30-40 15036 4 30-40 55972
5 40-50 36777.6 5 40-50 82425.6
6 50-60 17758.4 6 50-60 53882.4
7 60-70 130457.6
8 70-90 55846.4
High Production (750 -1000 kg ha™?)
1 0-20 12795.2 1 0-20 9244.8
2 20-30 17340 2 20-30 22784
3 30-40 58363.2 3 30-40 31231.2
4 40-50 77040 4 40-50 64101.6
5 50-60 74712 5 50-60 108680
6 60-70 104124.8 6 60-70 67381.6
7 70-80 38832 7 70-80 130368
8 80-90 67428.8 8 80-110 111780.8
9 90-100 43335.2
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CONCLUSION

The determined concentration of soil available
macronutrients (ppm) must be converted to (kg root
zone ha?) to correctly assign the fertility index to each
soil sample. GIS —mapping of NPK soil fertility classes
required georeferenced - UTM soil sampling. The
approach of mapping the precise fertilizers requirements
greatly saves the fertilization costs. In addition, this
determination enables us to avoid the harmful effect of
overdose fertilizer on the plant. For the economic
viewpoint, the precise fertilizers requirements must be
determined for the different crop production levels.

The equation of determination of soil fertility classes
of the whole studied area of (NFlarea), weights soil
fertility index of each class by multiplied by its soil
samples number. This approach had no arguments, and
it is non-compiled with logic because there is no
relation between the category of soil fertility category
and soil sampling (except the gridding design of soil
sampling). So, the introduced mothed substituted the
soil samples number, of each soil fertility class, by its
area that is determined by GIS technique. This
modification validated the (NFlarea), determination
under all soil sampling designs. Finally, the paper
concluded that moderate and high wheat productions
lead to more levels of NP fertilizers requirements to
make the precise determination of requirements soil
fertilizers more vital.
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