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ABSTRACT 

    The current study included the selection of four regions of Babylon's archaeological soils located 

between two longitudes (32 ° 33 '0 ”-32 ° 33'55” north), and between two latitudes (44 ° 05' 03 '- 44 ° 

25' 37 'east). 22 samples were taken at the surface depth of (0-30 cm) and the rhizosphere of (50-60 

cm) in order to study some of the physical and chemical properties of Babylon's archaeological soils 

through palm trees with long age. The volumetric distribution of the soil separates and its textures were 

varied at the two depths, even in one soil, and the dominance of the sand, silt and clay content 

alternated. As for the soil interaction (pH) ranged between 6.9-7.6 and 7-7.9, and the electrical 

conductivity (1.7-12.1 and 1.3-13.0 dS.m
-1

), respectively at soil depth 0-30 cm and the rhizosphere 50-

60 cm. The soil content of the organic matter in the soil of the surface depth amounted to (1.85-27.42) 

at the rhizosphere soil (1.60-18.6 g.kg
-1

). The amount of humic acid ranged from 0.70-8.33, fulvic 

0.23-1.23 and humin 0.92-12.33 k.kg
-1

 in the soil of surface depth, and between 0.60-6.83, 0.20-2.27 

and 0.70-9.50 g.kg
-1

 in rhizosphere soils. The different forms for the soluble potassium ranged from 

2.1-4.9 and 2.1-3.9, exchangeable potassium (0.05-1.18 and 0.0-1.13), fixed potassium between layers 

(2.02-4.70 and 2.30-5.90), mineral potassium (14.44-24.22 and 13.44-24.50) and for total potassium 

(12.35- 31.73 and 12.96-32.83 cmol.kg
-1

), respectively at the depths of (0-30) and the rhizosphere of 

(50-60 cm). While the different magnesium forms were for soluble between (1.22-14.90 and 1.53-

12.76), the exchangeable of (1.94-12.50 and 1.54-14), the fixed magnesium of (2.51-17.70 and 2.71-

16.90) and the mineral magnesium of (17.02-23.10 and 18.88-25.44 cmol.kg
-1

), respectively at the 

depths of (0-30) and the rhizosphere of (50-60 cm). 

Keywords: soil separates, palm trees, organic matter, electrical conductivity, degree of interaction, 

forms of elements (potassium and magnesium), soil depths, Babylon's archaeological soils. 
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 اشجار النخيل( على بعض الخصائص الفيزيائية والكيميائية لتربة بابل الاثرية تأثير الغطاء النباتي )

 صلاح خضُش يغُش*                                                       عثاط صثش سشواٌ انىطُفٍ

 لسى انرشتح وانًُاِ, كهُح انضساعح, جايعح انماسى انخضشاء, يحافظح تاتم, انعشاق.

 المستخلص

ٍّ طىل        شًالا، وتٍُ  "55'33°32-"0 '33°32ذضًُد انذساسح انحانُح اخرُاس استع يماطعاخ يٍ ذشتح تاتم الأثشَح ذمع تٍُ خط

سى  00-00سى وانشاَضوسفُش 00-0عُُح عُذ انعًك انسطح22ٍششلا.  وأخزخ يُها "37 '25 °44 -"03 '05°44 دائشذٍ عشض

وانكًُائُح نرشتّ تاتم الاثشَح  يٍ خلال أشجاس انُخُم راخ انعًش انضيٍُ انطىَم. ذثاٍَ  لأجم دساسح  تعط انخصائص انفُضَائُح

انرىصَع انحجًٍ نهًفصىلاخ وصُف انُسجح عُذ انعًمٍُ حرً فٍ انرشتح انىاحذج وذُاوتد سُادج كم يٍ يحرىي انشيم وانغشٍَ 

دٌ سًُُُض 70.0-7.0و72.7-7.6، والإَصانُح انكهشتائُح 6.6-6.7و 6.0-0.6( ذشاوح تٍُ pHوانطٍُ. وفٍ يا َخص ذفاعم انرشتح)

و
-1

سى. وكاٌ يحرىي انرشب يٍ انًادج انعضىَح فٍ ذشتح انعًك 00-00سى وانشاَضوسفُش 00-0عهً انرراتع عُذ ذشتح انعًك 

غى كغى0..7-7.00عُذ ذشتّ انشاَضوسفُش 26.72-0..7انسطحٍ
-

-0.20انفىنفُك ، 00..-0.60. وذشاوحد كًُّ حايط انهُىيُك 

غى كغى72.00-0.62ويادج انهُىيٍُ  7.20
-1 

غى كغى6.00-0..0و 2.26-0.20، 0..0-0.00عُذ ذشتح انعًك انسطحٍ، وتٍُ
-1

عُذ  

، انًثثد 7.70-0.00و .7.7-0.00، انًرثادل 0.6-2.7و 7.6-2.7ذشاوحد  صىس انثىذاسُىو انًخرهفح نهزائة تٍُ ذشتح انشاَضوسفُش.

سُرًُىل 0..02-72.60و 07.60-72.00ونهكهٍ  27.00-70.77و27.22-77.77، انًعذٍَ 0.60-2.00و 7.60-2.02تٍُ انطثماخ 

كغى
-1

 77.60-7.22سى. تًُُا صىس انًغُُسُىو انًخرهفح كاَد نهزائة تٍُ 00-00وانشاَضوسفُش  00-0عهً انرراتع عُذ ذشترٍ انعًك



Euphrates Journal of Agriculture Science-11 (4): 39- 46  , (2019)                                 Al-Wateefi & Mughir 

ISSN 2072-3875                                                      04 

-....7و 20.70-76.02وانًعذٍَ  70.60-2.67و 76.60-2.07، انًثثد 77-7.00و 72.00-7.67، انًرثادل 72.60-7.00و

سُرًُىل كغى20.77
-1

 عهً انرراتع عُذ ذشترٍ انعًك انسطحٍ وانشاَضوسفُش. 

يفصىلاخ انرشتح، أشجاس انُخُم ،يادِ عضىَّ ،الاَصانُح انكهشتائُح ،دسجح انرفاعم، صىس انعُاصش)انثىذاسُىو الكلمات المفتاحية: 

 .انرشتح، ذشتح تاتم الاثشَح وانًغُُسُىو(،أعًاق

 *انثحث يسرم يٍ سسانح انثاحث انثاٍَ       

1. INTRODUCTION 

   The nature of the taproot system for palm 

trees on the movement of soil components 

causes a change in some physical, chemical, 

and biological soil properties (9), and as 

considering vegetation from the type of trees 

with deep and renewable roots according to the 

time period it spends with growth and long age, 

it mainly affects the Physical and chemical 

properties due to the growth of plants and 

secretions of roots and their decomposition led 

to the activity of microorganisms and the 

decomposition of organic matter and its acids, 

and due to occurring the interaction between 

physical and chemical processes accompanied 

by a clear change in the physical and chemical 

properties of study soils (5).  Soil is a three-

phase system (solid, gas, liquid), it is a media 

for plant growth and a natural body consisting 

of a mixture of mineral and organic materials, 

covering the earth in layers and stabilizing 

planted plants and equipping them with the 

necessary needs for growth, the ideal soil 

consists of 45% mineral materials, 5% organic 

matter, 25% water and 25% air. As a result of 

the three phases of the soil, physical and 

chemical properties are created. The type and 

amount of clay minerals in the soil determine 

the physical, chemical and fertile properties of 

the soil (5). The biological factor among these 

factors (14) plays an effective role in soil 

development through the accumulation of 

organic materials due to plant death and 

degradation by microorganisms. Therefore, 

most of the successive processes for plant 

influence in the change in minerals are most 

severe in the upper horizons, and in the 

rhizosphere, the speed of weathering for 

minerals is affected by the effectiveness of fine 

roots and the activity of growing Biological 

groups densely in this region (16). Thus, the 

current research aims to: 

1- Estimating some physical and chemical 

properties for Babylon's archaeological 

soil according to laboratory tests for the 

mentioned properties. 

2- The effect of vegetation (palm trees) on 

the physical and chemical properties for 

Babylon's archaeological soil. 

2. MATERIALS AND METHODS 

Field procedures 

Four locations of ancient Babylon soil were 

chosen in Babylon province, 90 km from the 

capital (Baghdad), and 5 km from the center of 

Hilla city, between two longitudes (32 ° 33'0 "-

32 ° 33'55" north), and two latitudes (44 ° 05'03 

"-44 ° 25'37 East). It was determined by a 

Japanese-made GPS Map 76 CSX GPS device 

and by a UTM coordinate system belonging to 

the Directorate surveyor of Agriculture in 

Babylon. The current study area is 

characterized by vegetation, palm trees form a 

large part of its actual area, plots from parks 

gardens and buildings, as well as a group of 

ancient Babylonian archaeological constructs, 

with geological formations that extend from the 

era of the Sumerians, Babylonians, and 

Assyrians to the present day, interspersed with 

some archaeological highlands similar to low-

altitude plateaus. The samples selected were 

long-age palm tree soil in region 39 Bernon, 

which is symbolized by (TL1), region 19 Al-

Jamjama Al-Shamalia, which is symbolized by 

(TL2), region 16 Kwarysh, which is symbolized 

by (TL3), region 15 Al-Jamjama Al-Janubia, 

which is symbolized by (TL4), and The two 

soil of control without vegetation was in the 

region 39 Bernon, which is symbolized by 

(SC1), and region 15 Al-Jamjama Al-Janubia, 

which is symbolized by (SC2). 

Laboratory procedures 
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Samples were brought from the study area to 

the graduate laboratory in the College of 

Agriculture, Al-Qasim Green University for 

conducting the drying, milling, sieving and 

storage processes. It is prepared to estimate 

some of the physical and chemical properties of 

study soils 

Physical properties 

The International Pipette Method (19) was used 

in estimating the volumetric distribution of soil 

separates, using acidified sodium acetate at pH 

= 5 to remove calcium carbonate and organic 

matter by hydrogen peroxide (N10), and adding 

sodium hexametaphosphate. 

Chemical properties 

The reaction of soil in the paste extract of 

saturated soil with WTW pH-Meter was 

estimated according to the described method 

(12). The electrical conductivity (ECe) was also 

estimated by the WTW EC-Meter according to 

the mentioned method (21). As for the organic 

matter by wet oxidation method, using 

potassium dichromate according to the 

mentioned method in (12). Its components that 

represented by humic acid and fulvic was 

divided, it was extracted from organic matter 

according to the described method (11), by 

treating 10 gm of dried and ground soil sample 

with less than 2 mm, and 200 cm3 of sodium 

hydroxide solution with a concentration of (0.5 

mol) was added, and the contents were shaken 

with a vibrator. It was then separated by a 

centrifuge at a speed of (2000 rpm). Potassium 

forms were estimated using a Flame photometer 

(Biotech AFB l00 type), After obtaining the 

saturated paste extract to estimate the dissolved 

potassium according to the described method 

(18).  The exchangeable potassium from the 

extract solution for each soil sample with the 

ammonium acetate solution (NH4OAC) 

neutralized at pH = 7, while another solution 

was extracted from the soil sample using boiled 

nitric acid, and through the difference between 

the amount extracted with ammonium acetate 

and nitric acid, the non-exchangeable potassium 

was obtained (20 ). As for the total potassium 

extract solution, a mixture of concentrated 

hydraulic acid with a concentration of 48% was 

used and nitric acid at a concentration of 97%, 

with perchloric acid at a concentration of 62%, 

according to the method (18). While mineral 

potassium is quantified according to the method 

(17) and by the following equation (1): 

Mineral Potassium = Total Potassium - (soluble 

+ exchangeable + Non-exchangeable) ...... (1) 

The soluble magnesium was estimated by 

titration with disodium EDTA at a 

concentration of (0.01N) in saturated paste 

extract (21).  The exchangeable Magnesium 

was extracted using ammonium acetate (1 N), 

and it was estimated by titration with disodium 

EDTA at a concentration of (0.01N) in the 

saturated paste extract (12).  Whereas the non-

exchangeable magnesium was extracted by 

boiling nitric acid at a concentration of (1 

molar), the filtered soil sample was then 

washed four times from the same acid at a 

concentration of (0.01 molar) (15, 18). The total 

magnesium was estimated by the digestion 

method (22). The total non-exchangeable 

magnesium was estimated by the atomic 

spectrometer (PG-990 type). As for the mineral 

magnesium was calculated according to the 

following equation (2): 

Mineral = Total magnesium - (soluble + 

exchangeable + Non-exchangeable)....... (2). 

3. RESULTS AND DISCUSSION 

Physical properties: 

Volumetric distribution of soil separates: 

Table (1) shows the results of the volumetric 

distribution for the studied soil separates, which 

shows there was a state of variance in their 

content of the soil separates, which is reflected 

on the texture class, and this achieved in the 

soil of the region 39, where the dominance for 

the separated sand followed by clay, then the 

silt, and for both depths at the soil has long-age 

trees, the texture class has become a sandy clay 

loam. As for the control soil in the same region, 

it was with a texture of sandy clay loam, due to 
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dominance for the sand followed by clay, then 

the silt at depths of (0-30 and 50-60 cm), while 

the soil of region 19 cultivated with long-age 

trees at depth of (0-30 cm), The silt occupied 

the first rank, followed by clay, and then sand 

to form soil with silty clay texture, and at the 

depth of 50-60 cm the dominance was for clay, 

and then sand and silt, with a clay loam 

texture,  While soil of the region 16 that 

cultivated with long-age trees,  the dominance 

was for clay followed by silt and sand, with 

texture classified by silty clay loam and clay at 

both depths.  The results of the volumetric 

distribution for the studied soil separates agree 

with (Al-Aqidi, 1986) that there is no specific 

pattern for the distribution of the soil separates 

affected by water currents and the diversity in 

their mineral components. Thus, the textures 

class varies even in the two depths of one soil, 

as well as the presence of effect for air currents 

that transmit types of these sediments on the 

impact of human activity in digging streams 

and forming qanats to irrigate crops, which led 

to the presence of different layers of mineral 

formation even in one soil according to the 

intensity and method of carrying particles from 

one period to another by means of water 

currents that drive clay particles to long 

distances, and air currents have the ability to 

carry sand particles (7). 

Table 1: Volumetric distribution for the studied soil separates and texture class. 

Region Sample 
Depth 

(cm) 

Volumetric distribution for the soil 

separates (g.kg
-1

) Texture 

Sand Silt Clay 

39 Bernon 

TL1 
0-00  501.0 199.0 300.0 SCL 

00-00  500.5 198.0 301.5 SCL 

SC1 
0-00  520.8 151.1 328.1 SCL 

00-00  580.5 98.0 321.5 SCL 

19 Al-Jamjama Al-

Shamalia 

TL2 
0-00  124.80 463.90 411.30 SiC 

00-00  331.10 314.09 354.81 CL 

SC2 
0-00  90.8 486.8 422.4 SiC 

00-00  103.4 486.0 410.6 SiC 

16 Kwarysh TL3 
0-00  60.0 620.0 320.0 SiCL 

00-00  120.0 180.0 700.0 C 

15 Al-Jamjama Al-

Janubia 
TL4 

0-00  29.30 591.78 378.92 SiCL 

00-00  180.0 426.0 394.0 SiCL 

 

Chemical properties: 

Table (2) shows the values of the study soil 

interaction ranged between 6.9-7.6 at the 

surface depth of (0-30 cm) and the soil of the 

rhizosphere of (50-60 cm) ranged between 7-

7.9.  These results indicate that the soil of the 

study is tilted to the basicity as a result of the 

soil origin material rich in lime (8). The 

electrical conductivity in Table (2) ranged 

between 1.7-12.1 dS.m
-1

 at the surface depth for 

the soil of palm tree and 1.3-13.0 dS.m
-1

 at the 

soil of the rhizosphere. While the control soils 

without vegetation at depth (0-30 and 50-60 

cm) ranged between (17.5-18.3 and 9-12-12.9 

dS.m
-1

), respectively. This is due to the 

accumulation of salts in the surface layer, 

which is considered characteristic of the soil of 

the dry region due to the lack of rain and the 

high level of groundwater, as well as the 

decrease of vegetation especially some soils 

were characterized by a dark color as a result of 

the dominance of the Magnesium chloride salts 

with Sabkha type. In general, the interaction of 

the soil has an inverse relationship with the 

values of electrical conductivity (2). Table (2) 

shows that the amount of organic matter ranged 

between 1.85-27.42 g.kg
-1

 at the surface soil 

with a depth of (0-30 cm), and at the soil with a 

depth of (50-60 cm) ranged between (1.60-18.6 
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g.kg
-1

).  The results indicate the accumulation 

of organic matter in soils planted with palm 

trees, some weeds, and crops that increase the 

residues of the organic material, especially in 

the surface layer of the soil (13). While the 

amount of organic matter amounted to (1.22-

1.30 and 0.21-0.14 g.kg
-1

), respectively at the 

control soil, and for both depths. which 

confirms the results of control soils on the role 

of vegetation and its residues in increasing the 

accumulation of organic matter. 

Table 2: Some chemical properties and organic acids in the study soils. 

Region Sample 
Depth 

(cm) 
pH 

Electrical 

conductivity 

(dS.m
-1

) 

Organic 

matter 

(g.kg
-1

) 

Ingredients of organic 

matter (g.kg
-1

) 

Humic 

acid 

Fulvic 

acid 
Humin 

39 Bernon 

TL1 
0-00  6.0 6.3 1.85 0.70 0.23 0.92 

00-00  7.4 6.5 1.60 0.60 0.20 0.80 

SC1 
0-00  7.9 17.5 1.22 0.19 0.12 0.92 

00-00  8.2 12.9 0.14 0.03 0.01 0.10 

19 Al-

Jamjama Al-

Shamalia 

TL2 
0-00  7.5 8.3 7.84 3.26 1.08 3.50 

00-00  7.6 7.2 5.60 1.85 0.65 3.10 

SC2 
0-00  7.4 18.3 1.30 0.50 0.09 0.71 

00-00  7.4 9.1 0.21 0.10 0.01 0.10 

16 Kwarysh TL3 
0-00  7.5 12.1 7.39 2.63 0.86 3.90 

00-00  7.7 9.1 5.76 2.10 0.56 3.10 

15 Al-

Jamjama Al-

Janubia 

TL4 

0-00  7.4 10.0 11.20 3.72 1.23 6.25 

00-00  7.7 13.0 7.41 2.64 0.87 3.90 

Forms of potassium in the soil: 

Table (3) shows the values of soluble potassium 

in the study soil ranged from 2.1-4.9 cmol.kg
-1

 

at soil depth, and ranged from 2.1-3.9 cmol.kg
-1

 

at the soil of the rhizosphere.  As for the control 

soil for regions of (39 and 19), it was 1.8-2.5 

and 2.1 cmol.kg
-1

, respectively for both 

depths.  The results indicate that the values of 

soluble potassium are higher than its medium 

averages in Iraqi soil mentioned by (1, 4, 3). 

The reason is attributed to the content of the 

organic matter, which is a source of potassium 

and some other elements, as well as the 

presence of transformations in mica minerals 

towards clay minerals (1: 2) as a result of the 

displacement of potassium from its structural 

composition and the formation of interstratified 

minerals, which contribute to the release of 

potassium and its availability in the soil 

solution. 

Forms of magnesium in the soil: 

Table (4) shows the values of soluble 

magnesium in the study soil ranged from 1.22-

14.90 and 1.53-12.76, the exchangeable ranged 

from 1.94-12.50 and 1.54-14.66 cmol.kg-1, 

while in the non-exchangeable, the fixed 

magnesium ranged from 2.51-17.70 and 2.71-

16.90, and the mineral ranged between 17.02-

23.10 and 18.88-25.44 cmol.kg
-1

, respectively 

at the two soil of surface and Risosphere 

depth.  As for the control soil, the concentration 

of soluble magnesium ranged between (6.27-

8.04 and 8.90-10.33), and exchangeable (6.90-

8.23 and 5.82-11.86) and fixed magnesium 

(11.9.9.91 and 10.83-12.79), and the mineral 

(19.30-23.02 and 18.09-19.15 cmol.kg
-1

), 

respectively at the depths of (0-30 and 50-60 

cm).  The results indicate that there is a 

variation in the different forms of magnesium, 

some of which may have depended on the 

quantity and type of accumulated salts shown 

by the electrical conductivity values in Table 

(2) (6, 10). 
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Table 3: Different potassium forms in the study soils and for both depths. 

Region Sample 
Depth 

(cm) 

Different potassium forms (cmol.kg
-1

) 

Soluble Exchangeable 

Non-

exchangeable Total 

Fixed Mineral 

39 Bernon 

TL1 
0-00  4.9 1.18 4.70 14.44 25.22 

00-00  3.2 0.30 5.90 17.02 26.42 

SC1 
0-00  2.5 0.21 2.90 14.70 20.31 

00-00  2.1 0.25 2.30 19.41 24.06 

19 Al-Jamjama Al-

Shamalia 

TL2 
0-00  3.0 0.05 2.30 21.51 26.86 

00-00  2.8 0.70 2.90 22.55 28.95 

SC2 
0-00  1.8 0.19 1.90 15.10 18.99 

00-00  2.1 0.66 1.60 17.20 21.96 

16 Kwarysh TL3 
0-00  3.1 0.30 3.90 24.22 31.52 

00-00  3.9 0.68 4.10 18.90 27.58 

15 Al-Jamjama Al-

Janubia 
TL4 

0-00  2.1 0.75 2.90 23.0 28.75 

00-00  3.8 1.13 5.70 13.44 24.07 

 

Table 4: Different magnesium forms in the study soils and for both depths. 

Region Sample 
Depth 

(cm) 

Different magnesium forms (cmol.kg
-1

) 

Soluble Exchangeable 

Non-

exchangeable Total 

Fixed Mineral 

39 Bernon 

TL1 

0-00 8.01 8.11 11.10 22.89 50.11 

00-00 11.03 10.91 10.72 25.44 58.92 

00-00 1.90 2.11 5.35 20.54 29.99 

SC1 
0-00 6.27 8.23 9.91 19.30 43.71 

00-00 8.90 5.82 10.83 18.09 43.64 

19 Al-Jamjama Al-

Shamalia 

TL2 
0-00 14.11 12.50 17.70 19.95 63.61 

00-00 11.02 13.01 16.90 20.01 60.94 

SC2 
0-00 8.04 6.90 8.11 23.02 46.07 

00-00 10.33 11.86 12.79 19.15 54.13 

16 Kwarysh TL3 
0-00 9.21 11.01 14.02 21.16 55.40 

00-00 12.30 14.66 16.90 25.10 68.96 

15 Al-Jamjama Al-

Janubia 
TL4 

0-00 14.90 11.12 13.10 19.44 45.56 

00-00 12.76 9.11 9.90 20.50 52.27 

 

CONCLUSIONS 

1- Variation of the volumetric distribution 

for the studied soil separates due to the 

absence of a specific pattern on the 

effect of water and air currents that vary 

in the susceptibility and intensity of 

carrying the particles. 

2- The interaction of the soil and the 

electrical conductivity. Their values 

varied at both the surface depth and the 

rhizosphere according to the prevailing 

environmental conditions and factors. 

3- The amount of organic matter and its 

acids, as well as the substance of humin, 

was in the surface depth soil higher than 
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the soil of the rhizosphere for palm trees 

with varying chronological age. 

4- Various forms of potassium were 

dissolved, with good concentrations in 

the soil solution, and not Non-

exchangeable and total, and in quantities 

that indicate that the soil of the study is 

rich in minerals carrying potassium. 

5- Various magnesium forms indicated that 

the soil of the study was rich in minerals 

containing magnesium, and to the 

environmental conditions that 

encourage the dominance of magnesium 

ions in dry soils. 
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