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Abstract: The current study investigates nutrient concentration (Sodium (Na+), Magnesium (Mg+2),
Phosphorus (P), Potassium (K+), Calcium (Ca+2) and Nitrogen (N)), for soil in three different agricultural
fields (AL-Musafer village (site 1), AL-Autaifiyah (site 2) and AL-Huriyah (site 3)) with three replicates of each
sample were taken during four seasons from October 2016 to June 2017 and a control sample in Baghdad City
in Irag. The highest mean values of Na+ ranged from 2720.7 to 5086.9 ppm, Mg+2 values ranged from 24752.0
to 33686.0 ppm. The values of P ranged from 580.2 to 2459.3 ppm, means value of K+ ranged from 5362.7 to
7032.7 ppm. For Ca content, the values ranged from 111738.0 to 124476.2 ppm. The highest and lowest means
value for N was found in site 1 which ranged from 0.02 % to 0.1 % in spring. The results compared with an
optimum limits and showed that Na+, K+ and Ca+2 level were adequate for plant growth, while the Mg+2 and
P level were elevated, and the level of N was low.
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I.  Introduction

Satisfactory crop growth and production is dependent on appropriate nutrition, nutrient deficiency in
soil effect the normal growth of plants. Nitrogen (N), Phosphorus (P), Potassium (K*), Calcium (Ca*?) and
Magnesium (Mg*?) are essential nutrient elements because nearly all plants use them for growth and
development. Nitrogen occupies the first plant requirement among these nutrient elements, followed by
phosphorus and potassium [1].Potassium is one of the important essential nutrients for the development and
growth of the plant and plays an important role in different physiological processes of plants [2]. It helps plant
to resist disease and drought, also helps fruit to improve its size, flavor and texture [3]. Potassium also possesses
many different functions like cell expansion process managing, nutrient movement and translocation [4], and
stomata behavior[5].Sodium content is very important factor which affect soil quality and plant growth[6]. High
level of sodium (Na*) did not cause toxic hazard, but it has a dispersed effect on agriculture soils therefore
reduction of soil permeability and soil aeration. It can cause separation of clay particles from each other; these
separated particles will plug soil pores resulting in variation of soil permeability, and this effect is more serious
in fine textured soils than in coarse textured[7].

Magnesium is a water soluble cation play an important role in plants which it is necessary for the
synthesis of chlorophyll pigment in green plants and its deficiency causes the loss of healthy green colour of
leaves [8].Calcium ion act as soil crust, structure and quality improver and also reduces soil salinity, erosion
and phosphorous loss. However, its improved root and leaf development. Ca*? reduce disease in most plants at
optimum level. Phosphorus is a most important element which present in every livingcell [9]. It is very
important to agriculture; the growth of cultivated and uncultivated plants is depended on the availability of P in
the soils [10], andP compounds are used as fertilizers. P in plant plays vital roles in being the constituent of
DNA, RNA, and ATP [11].

Nitrogen and nitrate are the most important and critical element in an ecosystem[12]. Nitrate in soil
came from fertilizers which containing inorganic nitrogen and wastes containing organic nitrogen, they
decomposed to give ammonia, and then oxidized to nitrite and nitrate. Plants taken up the nitrate during their
growth and used in the synthesis of organic nitrogenous compounds, excessive nitrate directly moves with the
groundwater[13]. Also nitrogen is essential for plants because of its function in the produce of chlorophyll and
its part of various enzymatic proteins which regulate and catalyze plant-growth processes [14]. Plantsobtained
Nitrogen from the soil and it is the most limiting factor in crop production [15],s0 the farmers had to increase
the amount of N fertilizers to give better crop yield, but the high N supply in leafy vegetable crops becoming
hazardous to human health due to its role in the development of several human diseases such as
methahemoglobinaemia, gastric and bladder cancer [16]. The pale green color of N-deficient in plants is the

DOI: 10.9790/3008-1302062329 www.iosrjournals.org 23| Page



Seasonal Nutrientsconcentration In The Soil Ofseveral Agricultural Fields In Baghdad City.

most common deficiency symptom exhibited by growing plants [17]. There were many studies investigates
nutrient concentration in soil such as Jodral-Segadoet al., in Spain[18], Khan et al., in Pakistan[19], Raman and
Sathiyanarayanan in India[20],Ranaet al. in India[21], Silvanuet al., in Kenya[22],Rahmanet al.,in
Bangladesh[23],Hossainet al., in Bangladesh[24], Khadkaet al.,in Nepal[25], Ballandet al., in France[26]
andUmeriet al., in Nigeria[27]. This study design to determine nutrient concentration in agriculture soil which it
effect plant growth and development.

1. Material and methods

2.1 Sampling

The current study was designed to examine soil from from different three agricultural fields (AL-
Musafer village (site 1), AL-Autaifiyah (site 2) and AL-Huriyah (site 3)) in Baghdad city during the study
period from October 2016 to June 2017, 3 replicates from each site and a control sample. Fields location: AL-
Musafer village located in south of Baghdad city (N 33°10.533, E 044°20.750).AL-Autaifiyah region located in
the center of Baghdad city (N 33°20.961, E 044°21.916).AL-Huriyah region located in west of Baghdad city (N
33°20.548, E 044°19.416).The soil samples were collected in polyethylene bags for chemical analyses [28].
2.2 Nutrient Analyses

Soil samples which collected from the surface (0-10 cm) were cleaned by removing roots and rocked
particles, then oven dried at 75°C, grind by mortar, sieved by 212 um sieve to get fine particles and take 3 gram
of it, analyzed by X-ray fluorescent technique to estimate Na*, Mg*?, P, K* and Ca*? level in the soil [29]. For
Total Nitrogen (N),it was determined according to Kjeldahl procedure[30]. 1 gm. of dried soil was taken in
clean conical flasks; wet digestion (A sample is mixed with a proportional amount of a concentrated sulfuric
acid) was done. The resulting mixture is heated until it clarifies. The solution transferred to Kjeldahl tubes.
Adding Boric acid to a conical flask and placed it under the condenser of the distillation apparatus in a way that
the end of the condenser dips into the solution. Sodium hydroxide was added to the funnel of the apparatus and
run slowly into the distillation chamber, the solution then titrated with hydrochloric acid.

I11. Results And Discussion
3.1 Sodium (Na")

The current study has found that Na™ concentration in control sample was higher than all other site in
which was 15997.7ppm. However, site 1 gave the highest mean values during all seasons than those of other
sites where it varied from 4092.0 ppm to 5086.9 ppm in winter and summer, respectively (table 1 and Figurel).
Sodium is a soluble cation, excessive sodium levels can occur naturally or result from irrigation with high-
sodium water, its affect soil quality and plant growth [6]. Sodium ions range in agricultural soilis 750-7500 ppm
[31]. All values in this study are within that level. Current study disagreed with Khan et al., in Pakistan (the
highest value 735ppm)[19] and Raman and Sathiyanarayanan in India (150 ppm to 2050 ppm)[20] in which they
recorded values lower than this study.

3.2Magnesium (Mg*?)

The highest and lowest Mg*mean values of current study was found in site 1, itwas ranged from
24752.0 ppm to 33686.0 ppm in spring and winter, respectively. All values were higher than control value with
10332 ppm (table 1 and Figure 2).Magnesium is a water-soluble cation and it is necessaryfor the synthesis of
chlorophyll pigment in green plants [32], the higher mean in winter may be due to decreased plant growth in
winter because of low day period, and then in spring and summer plant growth will increased and Mg*?uptake
increased leading to lower level in soil. Magnesium range in agricultural soilis 20-10000 ppm [31], all values in
current study are above the acceptable value, and that may result from high Mg level in irrigation water. Results
recorded in current study were much higher than Jodral-Segadoet al., in Spain (the mean 14.23 ppm)[18] and
this may be return to geological nature of Iraqi soil.

3.3 Phosphor (P)

Results recorded found that site 2 has the highest mean values among all seasons and the highest mean
value was 2459.3 ppm during summer, and the lowest value was 580.2 ppm in site 3 during spring, control
sample value was 747.2 ppm (table 1 Figure 3).According to FAO, a soils available phosphor value is more than
10 ppm which is considered suitable for crop production [33] All means value in current study was much higher
than the recommended value. The elevated means in site 2 among other sites may be due to the agricultural
activities and fertilizer adding which may be different between studied sites, while the high means during
summer in all studied sites may be because of increased fertilizer application for plant requirements. Means
value in current study was higher than Umeriet al., in Nigeria which recorded values ranged from 35.2 to
50.1ppm[27].
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3.4 Potassium (K"

Mean values of K* recorded in this study showed that site 2 also had the highest means during study
period (table 1, Figured). The values ranged from 6309.9 ppm in spring to 7032.7 ppm in winter. While Site 1
showed the lowest mean values in all seasons (from 5362.7 ppm in summer to 5594.0 ppm in autumn, control
sample value (3501.8 ppm) was lowest than studied sites.Potassium range in agricultural soilis 400-30000 ppm
[31],all values in current study are within this level. Appropriate value of K* in the soil may be come from the
decomposition of the minerals containing potassium and soil type [34]. High values in site 2 may be affected
with the K* value in irrigation water and the elevated means value in autumn and winter among other seasons
may be related with plant uptake for growth because it is important nutrient for plant growth, and its increased
level in spring and summer could be resulted in decreased its value in in soil during these seasons. Current study
recorded values higher than Raman and Sathiyanarayanan[20]which recorded values ranged from 100 to 586
ppm and Ranaet al. in India (0.707 ppm)[21].

3.5 Calcium (Ca*?)

Calcium content in this study was different among sites, site 3 has the highest mean values during the
study period except in summer which recorded higher means in site 1, the highest mean value was found in
spring (124476.2 ppm). While site 2 had the lowest mean values during the study period and the lowest value
was 111738.0 ppm at spring. However, control sample recorded higher value than all studied sites with
172714.2 ppm (table 1, Figure5).Calcium range in agricultural soilis 7000-500000 ppm [31], mean calcium
level in studied sites was within the sufficient level. Calcium isan important nutrient for cell division in plants
[25]. Its value in growing season related with plant uptake. Ca*" source in soil may be the dissolution of
carbonate minerals [35]. The results of current study disagreed with Silvanuet al., in Kenya (the mean 720.00
ppm)[22] and Khan et al., in Pakistan (the higher value 1420 ppm)[19]. The differences may be results from
different soil components.

3.6 Nitrogen (N)

Results recorded in current study showed differences among the studied sites and seasons, the highest
and lowest mean values were found in site 1 which ranged from 0.02 % in autumn and winter to 0.1 % in spring.
While site 2 has highest values among the other sites (except in spring), and the mean values ranged from 0.04
% in autumn to 0.1 % in spring, control sample did not had N value (table 1, Figure6). The decomposition of
organic matterwhich increased during spring and summer and application of some commercial nitrogen
fertilizers is the most common sources of nitrogen in soil, nitrogen is important for plant growth but excessive
nitrogen can have an adverse effect on crops. Total nitrogen analysis measures N in all organic and inorganic
forms.Optimum limit of percentage of total nitrogen (N) is 0.180 - 0.450% according to [36]. The results in
current study is lower than the optimum limit, so all sites considered as low fertile and farmers need to use
different organic and inorganic fertilizers. Current study agreed with Rahmanet al.,[23] and Hossainet al., [24]in
Bangladesh and Khadkaet al., in Nepal (the mean 0.08%)[25], while its disagreed with Ballandet al., in France
in which they recorded values higher than this study[26].

IV. Figures And Tables
Table 1: Mean value + SD of soil Na*, Mg*?, P, K*, Ca** and N and control.

Variable Season Mean + SD
Control Site 1 Site 2 Site 3
4615.1 + | 34125 +
Autumn 3723 148.7 2984.7 £ 247.9
. 4092.0 + | 3062.9 +
+
Na' Winter 269.6 147 4 2720.7 £212.7
15997.7+124.2
ppm . 4576.0 + | 3221.8 + +
Spring 685.2 206.0 2874.7 £ 306.4
5086.9 + | 3933.1 +
+
Summer 941.9 953.4 3110.6 £907.0
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327740 £ | 30864.0 +
+
Autumn 915 1 1293.9 29952.0 + 1485.5
. 33686.0 £ | 32414.0 *
+
Mg Winter 736.8 276.1 32700.0 +562.9
10332+562.8
ppm . 247520 + 29040.0+
Spring 113091 9213 32972.0 £ 637.0
summer 25842.0 £ | 26120.0 + | 27136.7 +
10156.4 10388.3 11138.2
1726.8 +
Autumn 913.9+97.8 178.8 686.8 +112.0
p Winter 704.3+ 51.6 | 1685.6 £50.5 587.5+77.3
747.2 £52.2
+
ppm | Spring 826.0 + 267.9 18161 R 580.2 + 25.2
126.0
1064.0 + | 2459.3 +
+
Summer 148.6 213.9 820.3+247.1
+
Autumn 5594.0 R 7018.4+ 7.8 5675.2+ 202.1
128.2
. 7032.7 *
K* Winter 5532.0 £ 225 1733 5711.0. +53.8
3501.8 +162.5
+
PPM | spring 5031 1 630094492 | 58528+47.6
223.6
5362.7 + | 6976.3 +
Summer 192.8 592 5 6040.1 £ 374.9
120547.6 | 116952.1 +
Autumn 13252 6 15124 123904.8+1782.7
Winter 118738.1 | 116500.0 + 122642.9
Ca* +774.4 2282.0 +2236.8
172714.2+1162.4
ppm . 118642.8 | 111738.0 +
Spring +2071.0 623.6 124476.2 +885.1
Summer 120642.8 | 1164285 + 118452.3
umme £2876.8 518.4 +4118.3
Autumn 0.020 +0.0 0.04 +0.01 0.02 +0.0
N | Winter 0.020 +0.0 0.08 +0.02 0.05+0.0
0.0£0.0
% | Spring 0.100 +0.03 0.10 £ 0.005 0.06+0.02
Summer 0.047 +0.005 0.09+ 0.008 0.05+0.017
The values was the mean of three replicates
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Soil Na*

R

Mean soil Na+

Autumn | Winter Spring | Summer
HSite1| 4615 4092 4576 5086

HSite 2| 3413 3063 3222 3933
M Site 3| 2985 2721 2875 3111

Figure 1 seasonal mean of soil Na* values of the study sites

Soil Mg*2
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Autumn Winter Spring Summer

M Site 1| 32774 33686 24752 25842
H Site 2| 30864 32414 29040 26120
i Site 3| 29952 32700 32972 27136

Figure 2 seasonal mean of soil Mg* values of the study sites

Soil P

Mean soil P

Autumn | Winter Spring | Summer
HSite1| 914 704 826 1064

ESite2| 1727 1686 1816 2459
MSite 3| 687 588 580 820

Figure 3 seasonal mean of soil P values of the study sites
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Soil K*
+ 8000
= 6000
o
2 4000 RN
S 2000
S 0
Autumn Winter Spring Summer
M Site 1 5594 5532 5503 5362
M Site 2 7018 7033 6310 6976
i Site 3 5675 5711 5853 6040

Figure 4 seasonal mean of soil K* values of the study sites

Soil Ca*2

it D

Autumn | Winter | Spring | Summer
M Site 1| 120548 | 118738 | 118642 | 120642

M Site 2| 116952 | 116500 | 111738 | 116429
i Site 3| 123905 | 122643 | 124476 | 118453

Mean soil Ca+2

Figure 5 seasonal mean of soil Ca*? values of the study sites

Soil N

Autumn | Winter | Spring |Summer
ESite1| 0.02 0.02 0.1 0.047

ESite2| 0.04 0.08 0.1 0.09
MSite 3| 0.02 0.05 0.06 | 0.057

Mean soil N

Figure 6 seasonal mean of soil N values of the study sites

V. Conclusion
This study design to determine nutrient concentration in agriculture soil which it effect plant growth
and development, the results were compared with an optimum limits for nutrients in agricultural soils [31][33],
the findings used to determine if the soil contain adequate nutrient concentration for plant growth and
development. From the findings of current study, it can be concluded that soil nutrients had recorded adequate
Na*, K* and Ca*? mean values, while it is recorded elevated means of Mg*? and P, and low level of N.
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