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Abstract
 This study included to evaluate 
the quality of main river water 
for irrigation uses. Water samples 
were collected from six different 
locations along the river, namely 
Al-Kafel, Al-Abasia, Al-Kufa, 
Al-Manadra, Al-Meshkhab 
and Al-Qadesia on 12/10/2024. 
Samples were collected from the 
sites on the same day, placed in 

plastic bottles, sealed tightly and 
brought directly to the laboratory 
to test  total hardness, turbidity , 
temperature, potential of hydrogen 
, Electrical conductivity , Dissolved 
oxygen (O

2
), total suspended 

solids , sulfur , iron Sodium  and 
potassium ions . The dissolved O

2
 

values ​​ranged from 8.5 to 8.7 mg /l 

. Turbidity results showed that its 
values ​​in all locations of the main 
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river were higher than the critical 
limit allowed for all determinants, 
whether Iraqi or international 
(Table 1 and 2). 

الملخص:
شــملت هــذه الدراســة تقييم جــودة مياه 
النهــر الرئيــي لأغــراض الــري. تــم جمــع 
عينــات الميــاه مــن ســتة مواقــع مختلفــة 
عــى طــول النهــر وهــي الكفل،العباســية, 
الكوفة،  المناذرة، المشــخاب والقادســية في 
12/10/2024. جُمعــت العينــات في نفــس 
اليــوم، ووضعــت في زجاجــات بلاســتيكية 
محكمــة الإغــاق ونقلــت مبــاشرة إلى 
المختــر لتحليــل الصلابــة الكليــة، العكارة، 
الرقــم الهيدروجينــي،  درجــة الحــرارة، 
التوصيــل الكهربــائي، الأوكســجين الذائــب، 
المــواد العالقــة الكليــة، الكبريــت، الحديد، 
والبوتاســيوم.  الصوديــوم  أيونــات 
ــن  ــب ب ــم الأوكســجين الذائ تراوحــت قي
نتائــج  وكانــت  ملغم/لــر،   8.7 إلى   8.5
ــه  ــن الحــد المســموح ب ــكارة أعــى م الع
ــجلت أدنى  ــث سُ ــع، حي ــع المواق في جمي

القيــم في الكوفــة )NTU 17( وأعلاهــا 
كانــت   (,   NTU) 96 المشــخاب  في 
تراكيــز الكالســيوم والصوديــوم ضمــن 
الحــدود المســموح بهــا محليًــا وعالميًــا 
للــري، وســجلت القادســية أدنى تركيــز 
للكالســيوم )24.8 ملغم/لــر(، والمشــخاب 
أن  لوحــظ  ملغم/لــر(.   191( الأعــى 
 )SAR( قيــم نســبة امتصــاص الصوديــوم
ترتفــع تدريجيًــا مــع الابتعــاد عــن مصــدر 
النهــر. تشــر نتائــج الدراســة إلى أن الميــاه 
تعتــر جيــدة مــن حيــث SAR وفقًــا 
للتصنيــف المحــي، ولكنهــا تعُــد متوســطة 
وفقًــا للتصنيــف العالمــي مــا قــد يســبب 
الدراســة  تــوصي  مســتقبلية.  مشــاكل 
لجــودة  الشــهرية  المراقبــة  بــرورة 
ميــاه النهــر، خاصــة مــن حيــث الملوحــة 

ــوم. ــكارة والصودي والع
الميــاه،  جــودة  المفتاحيــة:  الكلــات   
نســبة  بابــل،  الرئيــي،  النهــر  الــري، 
ــائي،  ــل الكهرب ــة , التوصي الصوديوم،الكوف

الذائبــة العنــاصر  العــكارة، 
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Table 1 Ghliem (1997) guide for irrigation water in Iraq based on EC , 
SAR ratio, boron B concentration and chloride ion activity Cl.

Classification 

factors

Irrigation water quality

ExcellentV. GoodGoodmoderateAcceptablePoor

EC

(dS.m-1)

0.25>
0.25-

0.75
0.75-1.51.5-33-4.54.5<

SAR2.5> 2.5-88-13.513.5-1919-2626< 

B

(uM.l-1)

16> -16-3232-4848-6464< 

Cl (mM.L-1)5> -5-88-1515-2929< 

Table 2: FAO, 1999 Guidelines for Irrigation water Quality
property unit Permissible 

limits
EC dS/m 0-3

T.D.S mg/l O-2000

pH 000 5-9

Ca mg/l 0-400

Mg mg/l 0-150

Na+ mg/l 0-920

K mg/l 0-78

Cl  mg/l 0-250

SO₄²⁻ mg/l 0-500
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The lowest values ​​were recorded in 
the Kufa location, reaching 17 NTU, 
and the highest in  the Meshkhab 
location, reaching  96 NTU. The 
Calcium ion  concentration is less 
than the critical l imit allowed for 
irrigation accordi n g to local and 
international clas s ification. The 
lowest values ​​were recorded in the 
Qadisiyah location, reaching 24.8 
mg /l , while t h e h ighest values ​​
were recorded i n  t h e Meshkhab 
location, reaching 191 mg/ l . As 
for Sodium ion, the lowest values ​​
were recorded, reaching 53.0 mg/ 
l  in the Al-Ki fl l ocation. The 
highest values ​​were recorded  in 
the  Meshkhab location, recording 
63 mg/l, while t h i s location 
recorded the lowest concentration 
for Ca. It was noted that the SAR 
values ​​gradua l l y  increased with 
increasi n g dist a n c e from the 
main river. According to the local 
classification , the water is good in 
terms of SAR values, but according 
to the g lobal c l a ssification, this 
will cause a problem in the future. 
The res u lts of  t h e data analysis 
showed that the specifications of 
Shatt Al-Kufa water are somewhat 

consistent with the Iraqi 
standards (Table 1).
Introduction
The qu a lity of water depends 
on th e  chemical, physical and 
biological properties, which make 
its u s e for a certain purpose 
possible “directly” or not possible 
except after carrying out a specific 
treatment to modify one or more 
of those properties. On this basis, 
stand a rd specifications for the 
quali t y of water were built for 
diffe r ent uses, and perhaps the 
most  common uses of water in 
our daily life are for domestic and 
agri c ultural purposes.
Many studies have been conducted 
to e v aluate the quality of water 
on t h e main river. (Najah et al.  
1999 )  and (Jalut  1998) Some 
stud i es relied either on applying 
diff e rent statistical models or 
com p aring with some standard 
specifications. The results reached 
by t he researchers on the quality 
of m ain  river water were a 
not i ceable increase in the values ​​
of T DS, TH and chloride (Cl-1)  
(Jalut  1998) and an increase in the 
concentration of Tu, TDS and Cl-1 
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for most months of the year . The 
results of the study showed that 
the main river water is considered 
average water, but it is less than the 
critical limit for salinity and may 
cause future damage in the event 
of excessive use in terms of salinity 
and hardness.
Materials and methods 
This study included analyzing 
many characteristics of water 
quality in the main river (in 
Babylon and Najaf) on 12/10/2024 
and for six specific sites within the 
GBS technology within the borders 
of Najaf Governorate along the 
main river, namely Al-Kafel , 
44.333732 32.286191, Al-Abasia (2 
km from Al-Kafel City), Al-Kufa 
44.356685 32.127634 , Al-Manadra 
44.493669 31.91227, Al-Meshkhab 
44.49346   31.820184 and Al-
Qadisia 44.485826 31.712359, 
where the variables were compared 

with the upper limits allowed in 
the Iraqi standard specifications, 
the World Health Organization 
(WHO) specifications and the 
US Environmental Protection 
Agency specifications for drinking 
purposes and with Different 
international classifications for 
irrigation purposes
Sample collection 
Samples were collected from six 
sites on the same day as shown 
in Map (1), placed in plastic 
bottles, sealed tightly and brought 
directly to the laboratory for the 
required laboratory tests total 
hardness (TH) , turbidity (Tu), 
temperature, potential of hydrogen 
(pH), Electrical conductivity (EC), 
Dissolved oxygen (O2), total 
suspended solids (TDS), sulfur 
(S), iron (Fe), Sodium  (Na) and 
potassium ( K), (Table 3)
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Table 3: physical and chemical properties  of water
property Symbol Measurement

Total hardness TH The TH  was estimated by titration method with 

Na
2
EDTA solution using EBT dye as an indicator

  Turbidity Tu Turbidity (Tu) was measured in NTU units using 

HACH2100, Meter Turbidity.
Temperature: °C Temperature was measured locally using a mercury 

thermometer
potential of 

hydrogen 

 pH pH was measured locally using Hanna meter.

Salinity 

properties:

(EC) 

and 

(TDS)

Electrical conductivity were measured using Cam lab.

Total suspended 

solids

TSS The Total suspended solids   were measured using a 

Japanese multi-measurement field device
Sodium and 

potassium

Na  and 

K

were measured using Flame Photometer. 

Map (1) shows the sampling sites of the main river in Babylon and Al-
Najaf provinces 
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Results and Discussion
Results shown in Figure (1) that 
the water conductivity values 
reached less than the critical limit 
of salinity for use in irrigation and 
reached (0.95, 1.4, 1.4, 1.4, 1.4) 
dS/m, which is consistent with 

the results of Ayers and West cot 
(1985), that the degree of salinity is 
medium and causes the problem of 
salinity and alkalinity when used 
continuously, and good according 
to the guide of Ghliem (1997).

Figure (1) Salinity values ​​for sample sites in the main river

As for the total dissolved s a lts 
(Figure 2) , which reached ( 2 00, 
100, 110, 0.12, 120, 140) mg /  l, 
respectively, for the mention sites, 
which is almost less than th e 
permissible limit for using w ater 
in irrigation, according to I raqi 
and international specificat i ons. 
Regarding pH (Figure 3), th e 

results indicated that it is neutral 
tending to alkaline, and this is due 
to the nature of Iraqi soil s .
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Figure (2) Total dissolved salts values

Figure (3) pH values ​​in the studied sites of the main river

Result of Dissolved  O
2
,  Figure (4), 

shows the ratio is 8.5 to 8.7 mg/ l, 
which is a very good ratio because 
it does not fall below  the critical 
limit, which is 6.0 mg / l, according 
to Iraqi specification s . This is 
due to the fact that r iver water is 

constantly moving, in addition to 
the fluidity of water movement as 
a result of the river’s height above 
sea level, which is 45 m, in addition 
to the inputs of organic materials 
that are found in ri v ers, which 
cause oxygen depletion as a result 
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of their depletion by microscopic 
organisms that decompose organic 

materials (Al-Gasimi et al. 2018) .

Figure (4) Dissolved oxygen values ​​for the studied sites
 in the main river

Turbidity results (Figure 5) showed 
that its values ​​in all locations of 
the main river we re higher than 
the critical limi t  allowed for all 
determinants, whe t her local or 
international. Th e  lowest values ​​
were recorded in the Kufa location, 
reaching 17 (Nep h elometric 
Turbidity unit ( N TU), and the 
highest in the Meshkhab location, 
reaching 96 NTU. This increase is 
due to the pollut ion of the main 
river with the water of the city of 
Kufa, as approximately four main 
enclosures of he a vy irrigation 

water coming fro m  the cities 
flow into this r i ver, in addition 
to the weakness  of the filtration 
enclosures, as w ell as the small 
streams that flow directly into this 
river, in addi t ion to the sewage 
water coming from the agricultural 
lands before the city of Meshkhab. 
All of this has led to the inability 
of the river, microorganisms and 
aquatic organi s ms to carry out 
the process of filtering suspended 
materials, and  thus the level of 
turbidity in the Meshkhab location 
has increased. 
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Figure (5) Turbidity values ​​in the studied sites of the main river

Figure (6) shows that the Ca+ 2 

concentration is less than 
the critical limit allowed for 
irrigation according to local and 
international classification. The 
lowest values ​​were recorded in 
the Qadesia site, reaching 191 mg/ 
l, while the hi g hest values ​​were 
recorded in the Al-Meshkhab site, 
reaching 24.8 m g / l. This is d ue 
to the low level  of salinity in the 
Kefl site, which is lower than other 
sites. The values ​​for Mg+2 were the 
lowest in the Qadesia site and the 
highest in the Meshkhab site,  the 
Mg+2 values ​​are related in terms of 
the rise and fall in concentration 
with the Ca+. As for Na+, the lowest 

values ​​were recorded, reaching 53.0 
mg/ l in the  Al-Kafel  site. This 
is due to the low salinity values ​​in 
this site, and it confirms the close 
association of Na+ in contributing 
to the rise in salinity concentration 
and thus the rise in its degree. The 
highest values ​​were recorded in the 
Meshkhab site, recording 63 mg/ l, 
while this site recorded the lowest 
concentration for Ca+2 and Na+ .  
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Figure (6) Values ​​of some dissolved ions in the main river

Potassium ion (K+) i s one of 
the highest concent r ation ions 
compared to the res t  of the 
estimated ions with  increasing 
distance to the riv e r, and this is 
due to the effect of  sewage water 
coming from the ma i n drainage 
of Al-Kufa city, in addition to the 
industrial distric t   water, which 
does not treat thes e ions, as well 
as the effect of t h e city of Al-
Manadra, which is located on the 
banks of the rive r, as well as the 
city of Al-Meshkh a b
It was noted from Figure (7) that 

the Sodium Adsorp t ion Ratio 
(SAR) values ​​gr a dually increase 
with increasing distance from the 
main river, an d  t h is is evidence 
that Na+ increases with increasing 
the distance of the river, and this 
is due to the effect of the drains 
that pass thro u g h  agricultural 
lands and then return them to the 
main river, as well as the effect of 
sewage water, especially since the 
high content of sewage water from 
cleaning materials of various types 
that contain Na + compounds.
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Figure (7) SAR values ​​for the studied sites in the main river

According to the local classification 
of Ghliem (1997), the water is good 
in terms of SAR values, but as for 
the global classification, it is close 
to average and causes a problem in 
the future.
The most important findings of the 
research is  that most of the water 
in the sites is suitable for irrigation 
in relation to the degree of salinity, 
so it is necessary to monitor the 
quality of the main river water 
monthly in terms of salinity. High 
turbidity rate above the critical 
limit, in addition to the low SAR 
values ​​below the critical limit 

accordin g  to local specifications 
(Ghliem 1 997). It is necessary 
to observe Na+ values ​​and try to 
reduce its water consumption by 
addressing the official  authorities 
to prevent the discharge of sewage 
into the  river.
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