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Abstract 

The impacts of human activities and climate change on Iraqi marshes ecosystems that are challenged 

limitations of present-day ecosystem models, this research presented a part of a larger study to develop a 

new approach to ability interaction six main stations of the Missan governorate (Al- Auda Marsh, Al- 

Battat Marsh) between metals (Cu, Fe, Pb) by geographic information systems (GIS) technology into a 

flexible and modular software approach to illustrate capabilities of the new framework. Have been 

predictive abilities of the concentration elements between plants and soil model and applied this 

framework showed changes at the plants level due to changes in production species. The results in all 

stations under study showed low concentrations and varied mostly similarly limiting factors with natural 

boundaries, A little increase come from of some pollutants that are discharged from waste populated. The 

correlation showed significantly between these variables in the aquatic environment, It would be 

transmitted an ecological balance between plants and soil. This considered as a very important database 

for environmental risks and health in aquatic ecosystem of marsh which can be updated through a 

unified future other periodic data. 
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Introduction  

Marshes are transitional districts between 

terrestrial and aquatic systems where water 

table near or above the land surface have 

many of the important functions that benefit 

human and wildlife and plants [1]. Iraqi 

marshes considered as a filter and store 

water on ecosystems, collected flood waters 

beside places of beauty and many 

recreational activities also Plants found in 

wetlands to help control water erosion once 

covered an area (20,000 Km2), and it extends 

between the three Iraqi Cities of Amarah in 

the north, Basra in the south, Naseriyah in 

the west.  

Al-Huweizah marshlands are located in 

southeastern Iraq but also extend across the 

border into Iran .It lays to the east of the 

Tigris River, straddling the Iran-Iraq border 

[2].Most of the water that supply the 

marshlands coming from the Tigris and 

Euphrates Rivers with some input from Al-

Huweizah Marsh [3]. Climate change and 

human activates interactions on ecosystems 

noticeable in all the world all processes 

environmental are interconnected and 

sustainable terrestrial ecosystems are linked 

with productive healthy, therefore need to 

understand on these processes to prevent 

steadily declining in the environmental 

health [4]. Many studies have been conducted 

especially for water from Iraqi Al-Huweizah 

Marshes most recent concentration of 

radioactive elements and heavy metals in 

water and soil samples have been high which 

revealed the expected pollution in the area 

could be raised from natural and 

anthropogenic [5,6]. Many studies have been 

demonstrated the potential monitoring land 

surfaces in studies [7, 9].  

Ability of plants to accumulate heavy metals 

in relation to their concentrations in the 

ambient lead to the observed variations in 

metal concentrations in plants and 

researchers observed a heavy metals 

concentration in aquatic plants and soil 

samples in Al-Huweizah marshes, the levels 

of concentration are lower than the other 

compared regions of the world [10, 11]. 

Basically there are three reservoirs of 

pollution in an aquatic ecosystem 

represented by water; Soil with sediment, the 

sediment is recognized as the main repository 

http://www.jgpt.co.in/
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for elements. These sediments are an 

essential part of the pond system and may be 

partial by pollution over long time and over a 

wide spread region, these are proved to be 

monitored easily and efficiently. As elements 

which are possibly unsafe to human health 

they are kept in sediments for a long period it 

may enter the food web in significantly high 

amounts, it should be monitored intervals. 

Many studies have showed the possible 

contribution of emergent and submerged 

plants [12, 16].  

Many studies of the aquatic plants form 

different areas of southern Iraqi marshes 

showed that the heavy metals content of 

plants have a different concentration range 

which reveals the concentration and 

accumulation of these metals from their 

environment [17].  

A survey on aquatic plants during 2006 

evaluated the status of east Al-Hammar 

marsh after restoration including two main 

stations, the higher value of cover recorded 

for Ceratophyllum demersum as submerged 

56.48% and Schoenoplectus litoralis as 

emerged 42.46%, Phragmites australis 

recorded the highest value of biomass in 

summer for emergent macrophytes while 

Ceratophyllum demersum recorded highest 

values of biomass compared with other 

submerged macrophytes [18].  

Moreover, the marsh dwellers are dependent 

upon vegetation, in particular the common 

name Reed (Phragmites australis). A 

geographic information system (GIS) is a 

computer-based tool for mapping and 

analyzing things that exist and events that 

happen on earth and integrates common 

database operations such as query and 

statistical analysis with the unique 

visualization and geographic analysis 

benefits offered by maps.  

Data-bound or written representation of the 

formulas for the spatial information core 

components called simple components such 

as spatial raster data that represent the 

points such as the locations of measurement 

stations and written statements which 

represent the lines, such as streets or rivers.  

The data represent the polygonal or areas 

that can be identified closed line such as 

lakes and administrative areas, residential 

neighborhoods [19].  

A spatial data are on a network or matrix of 

dimensions of small cells called (Pixel) or a 

sham (Picture Element), and each pixel value 

reflecting the type of the corresponding 

teacher. That each pixel is the average 

illumination or reflectivity measured 

electronically to the same location on a gray 

scale expressed as a number called a digital 

number (Digital Number DN). 

These values are positive integers. The gray 

scale is a measure of light intensity 

represents the color black (a reflection of 

lower and higher absorption of 

electromagnetic radiation), and the highest 

value representing the color white the 

highest reflection and less absorption of 

electromagnetic radiation.  

The pixel size is the basis of image 

resolution, as the smaller pixel size increased 

the accuracy and clarity of an image [20]. In 

this study have been estimated 

spatiotemporal variation in Missan marshes 

in southern Iraq with high temporal 

frequency and associated a spatial resolution 

and allows investigation of the ability of such 

data to be used to monitor variations in soil 

with three types of basic plants dominated in 

all station at a local scale. 

Materials and Methods 

Study Area and Sample Collection 

Six basic stations were chosen in this study 

in the  Missan Governorate marshes( Al- 

Auda Marsh, Al- Battat Marsh) , It was 

chosen three main sites of the (start, middle 

and end) of each region for the purpose of the 

study. Soil and aquatic Plants were collected 

from the study sites at 2017, Standard 

methods by [21].   

Three basic species of plants were chosen 

Ceratophyllum demersum (Class: 

Angiosperm, Family: Ceratophyllaceae) 

(Linnaeus, 1758), Typha domengensis (Class: 

Angiosperm, Family: Typhaceae) (Linnaeus, 

1758) Phragmites australis (Class: 

Angiosperm, Family: Poaceae) (Linnaeus, 

1758). Plants were collected and then rinsed 

thoroughly with deionized water and dried in 

the outdoor at room temperature for (3-5) 

days then ground with an agate mortar to be 

ready for analysis. Pic(1) Boundaries of the 

six marshes where samples were collected. 
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Picture 1: Arc10 Map GIS development in study area 

 

Experimental and Preparation of 

Samples for Analysis by Top Wave 

Analytic Jena Type  

Samples of all types were collected by weight 

0.5 mg into the digestion vessel, add 5ml of 

nitric acid HNO3 %65 after that the mixture 

was shaken carefully or stirred with clean 

glass bar necessary and wait at least (20 min) 

before the vessel is closed, Heated in the 

Microwave oven with the following program 

to avoid foaming and splashing wait until the 

vessels have cooled the same room 

temperature about (20 min). The digestion 

vessel was carefully opened in fume hood 

wearing hand Eye and body protection since 

a large amount of gas would be produced 

during the digestion process, then they were 

quantitatively transferred to Falcon tubes 

and diluted to 15 ml with deionized water.  

For the quality control analysis, 0.250 g of 

CRM and SRM types (Environmental and 

Biological) were transferred into a Teflon 

vessel, reconstituted with 2 mL of deionized 

water. For all samples digestions, five 

replicates were performed .Also calibration 

blanks of 2.0 mL deionized water were taken 

through the same digestion process. 

Detection limits for Pb, Cu and Fe in this 

study were calculated based on three times 

the standard deviation of the average of 5 

blank measurements to one test depending 

methods [22, 23], then investigate by Atomic 

Absorption Spectroscopy AAS.  

Statistical Method 

The statistical analysis was performed 

according to the AOAC Protocol [24] was 

assessed using different measures of 

statistical and coefficient of determination 

correlation coefficient, mean prediction error 

concentration of component standard 

method. The coefficient of determination, r², 

was calculated where N is the total number 

of paired observations. A value of r² = 1 

indicates 100% precision between the 

methods. 

Results and Discussion 

 Results showed the presence of different 

elements concentration in all plants with a 

difference from one to other depending on the 

ability to absorb this element and content in 

three dominate plants species, Consecutively: 

Typha domengensis> Phragmites australis> 

Ceratophyllum demersum, that means it is 

used as a positive indicator of this element 

pollution in studies areas in marshes. 

Through statistical analysis scored a 

significant between element in soil and three 

types plants in percentage of corresponding 

(0.54% 0.36% and 0.10%), respectively, this is 

consistent with some researchers in the same 

Pb element for plants Typha domengensis 

between (2.01–18.3) ppm in Spanish [25]. 

Cu element Phragmites australis (3.9) ppm in 

Portugal [26]. Also in local studies [15] found 

Fe element Ceratophyllum demersum 

between (4.3-16.9) ppm, Pb element in Typha 

domengensis between (14.1-17.5)ppm and Cu 

element in Phragmites australis between 

(8.6-13.8)ppm, and range concentration Fe 

element (122.65) ppm , Cu (12) ppm and Pb 

(49) ppm in the soil . Table (1) shows the 

concentration of Copper Cu ppm in Soil and 

three types of plants. 
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Pic 2: Spatial analysis of Cu concentration in soil and types of plants in study area 

 

The resulting contour maps investigated in 

all types Plants and made standard deviation 

maps are illustrated. Depending on the type 

of plant, portability tolerance and absorption 

of element. Marshes plants species differ 

from taking up accumulate various heavy 

metals in their tissues [27]. Submerged 

species have been accumulated relatively 

high concentrations when compared with 

emergent species [28, 16].  

 

 
Pic 3: Spatial analysis of Fe concentration in soil and types of plants in study area 

 

These approaches or Model equations in the 

results allowed to use all available data as a 

bioindicator from any stations in marshes to 

predict and function the geographic 

information system variable and given in 

coefficients with additional precision in 

material supplemental because it does not 

focus on the differences in the relative size of 

the plants, but rather focus on the distance-

weighted variables such as conditions and 

the nature of the marshes. Also the spatial 

data property did not change dramatically 

during the recent ten years as increased 

population density in some parts of the 

marshes.  The results of soil showed the level 

of this element concentration was less than 

expected compared with previous studies 

between (0.951, 2.017) ppm. There was no 

significant correlation P-Value (0.01, 0.031). 

It was not of a critical level set by WHO and 

EUO [29]. Most concentrations of these in 

analysis sigma plot were P-value <0.05 and 

percentage 25% in plants and (75%) in soil 

compared to some researchers reported [30, 

31], relatively constant that may reflect input 

and deposition in the areas under study and 

may be relatively constant during ten recent 

years, which reflects a fact concentration is 

not the only influencing factor this results 

agree with [32]. This study agrees with 

researchers [33, 15]. 
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PIC 4: spatial analysis of Pb concentration in soil and types of plants in study area 

 

Discussion and Recommendation  

Used spatial analysis by GIS system to 

combine multiple datasets to get 

standardized information have been 

integrated of quantitative computing and 

qualitative analysis has enhanced the easy 

and credibility of the elements bio indicator 

models to describe the general environmental 

properties and has been applied in the 

management of Iraqi aquatic systems. The 

values for the radioactive equivalent activity 

in water sample found to be within the world 

average allowed the maximum value of 

average and significant P-value <0.05 . 

Response pollution indices can be used to 

compare different pollution in areas and 

essential in the understanding of the current 

risks to all organisms in aquatic ecosystem in 

region especially when there spatial database 

for the distribution of pollutants such as 

elements with the rapid development of 

urbanization and industrialization, plants 

and soil pollution for the dominant organism 

dominate in area. There are many external 

factors that affect pollution in it such as 

organic, inorganic complex as well as chemo 

physical factors, PH, heat, light, Oxygen and 

Nutrients and biodegradable of organism 

[33]. Reflecting their high accumulate 

capacity, enhancing exposure to dissolved 

metals [34, 35]. Concentrated elements of soil 

are higher than plants and the recent being 

possible that washed away with large 

amounts of passage in the flood season [36, 

37]. 

Acknowledgment 

Extremely grateful to all the people in Iraqi 

marshland for their cooperation and help to 

get our data. 

References 

1. Ajmi RN (2013) Investigating Mercury 

Existence in Some Stations in Tigris River 

in Iraq. Journal of Environmental Science 

and Engineering, a 2:203-208. 

2. Ramsar (2011) National Report on the 

Implementation of Ramsar convention on 

Wetlands. National Reports to be 

submitted to the 11th Meeting of the 

Conference of the Contracting Parties, 

Romania, 2012. 

3. USEPA (2002) U.S. Environmental 

Protection Agency. User Guide: 

Ecotoxicology Database System. 

Version3.0. Available from: http: 

/www.epa.gov/ecotox/ (accessed January 

2004). 

4. Purves D, Scharlemann J, Harfoot M, 

Newbold T, Tittensor DP, Hutton J, 

Emmott S (2013) Time to model all life on 

Earth. Nature, 295-297. 

5. UNEP (2012) Annual 

report.www.unep.org/annual report. 

6. Ajmi RN, Zek, HF (2015) Mercury 

biomagnifications in Iraqi marshland (AL-

Hawizeh (HZ) food chain using stable 

isotope analyses. International Journal of 

Scientific &Engineering Research, 6(4): 

2229-5518. 

7. Frison PL, Mougin E (1996) Monitoring 

global vegetation dynamics with ERS-I 

wind scatterometer data. Int. J. Remote 

Sens., 17: 3201-3218. 



Estabraq Mohammed Ati et. al. | Journal of Global Pharma Technology|2018| Vol. 10 | Issue 11 (Suppl.) |355-361 
 

©2009-2018, JGPT. All Rights Reserved                                                                                                                                                                                         360                                                                                                                                                               

8. Frison PL, Paillou PH, Sayah N, Pottier E, 

Rudant JP (2013) Spatio-temporal 

monitoring of evaporitic processes using 

multi-resolution C band radar remote 

sensing data: Example over the Chott el 

Djerid. Can. J. Remote Sens., 39: 127-137. 

9. Ajmi RN, Ati EM (2017) Bio indicator 

Mercury of Aquatic Ecosystems in Iraqi 

Marshland by Using GIS. International 

Journal of Scientific & Engineering 

Research, 8: 3. 

10. Awad NA, Abdulsahib HT, Jaleel AA 

(2008) Concentration of trace metals in 

aquatic plants and sediments of the 

southern marshes of Iraq (Al-Hawizah and 

Al-Hammar) Marsh Bulletin, 3(1): 57-66. 

11. Ati EM (2017) Bioindicator of Mercury and 

Isotope Stable Radioactive Elements in 

Missan Marshlands by Geographic 

Information Systems (GIS). Msc thesis. 

Mustansiriyah University, Department of 

Biology Science, 100. 

12. Brix H, Lyngby JE (1983) The distribution 

of some metallic elements in eelgrass 

(Zostera marina L.) and sediment in the 

Limfjord, Denmark’, Estuar. Coast. Shelf 

Sci., 16: 455-467. 

13. Peverly JH (1985).Element accumulation 

and release of macrophytes in a wetland 

stream, J. Envir. Qual., 14:130-143. 

14. Cyr L, Campbell PGC, Guertin K (1994) 

Evaluation of submerged plant beds in the 

metal budget of a fluvial lake Hydrobiol., 

291: 141-156. 

15. Ajmi RN (2010) Biogeochemical 

Assessment of some heavy metals in Al-

Hammar marsh by using GIS.A Thesis to 

college of science/ University of Baghdad, 

170. 

16. Ajmi RN (2012) An Investigation of 

Elements (Mercury) Status in Marshes in 

South of Iraq. Journal of Environmental 

Science and Engineering, A1:1211-1217. 

17. Nadhum AN, Awad Mahdi AA (2005) 

Determination of some trace metals 

aquatic plants in Different regions of 

southern Iraqi Marshes. The crime of 

marshes distraction conference 

(Researches abstracts) Marine Science 

Center, University of Basrah. 

18. Hussain DA, Alwan AA (2008) Evolution 

of Aquatic macrophytes vegetation after 

restoration in east Al-Hammar marsh, 

Iraq, marsh Bulletin, 3(1):32-44. 

19. Aronoff S (1991) Geographic Information 

System: A management Perspective". 

WDL Publications Ottawa, Canada, 294. 

20. Jensen JR (2000)" Remote sensing of the 

Environmental: An Earth Resource 

Respective ".Prentice Hall, Upper Saddle 

River, New Jersey, 544. 

21. Pearson J, Havill DC (1988) The Effect of 

Hypoxia and Sulphide on Culture-Grown 

Wetland and non- Wetland Plants. Growth 

and nutrient uptake. Journal of 

Experimental Botany, 39:363-374. 

22. Ataro A, McCrindle RI, Botha BM, 

McCrindle CME, Ndibewu PP (2008) 

Quantification of trace elements in raw 

cow’s milk by inductively coupled plasma 

mass spectrometry (ICP-MS). Food Chem., 

111(1):243-248. 

23. Nascimento EA, Chang R, Morais SAL, 

Piló-Veloso D, Reis DC (2008) Um 

marcadorquímico de fácildetecçãopara a 

própolis de alecrim-do-campo 

(Baccharisdra cunculifolia). Rev Bras 

Farmacogn., 18: 379-383. 

24. Thompson M, Ellison S, Wood R (2006) 

The international harmonized protocol for 

proficiency testing of analytical chemistry 

laboratories. Pure Applied Chemistry, 78 

(1): 145-196. 

25. Miguel Angel, Fernandez-Granero, Daniel 

Sanchez-Morillo, Miguel Angel Lopez-

Gordo, Antonio Leon (2015) A Machine 

Learned Approach to Prediction of 

Exacerbations of Chronic Obstructive 

Pulmonary Disease. Artificial 

Computation in Biology and Medicine: 

International Work-Conference on the 

Interplay Between Natural and Artificial 

Computation, IWINAC 2015, Elche, Spain, 

Proceedings, 1. 

26. Naser A Anjum, Maria E Pereira, Iqbal 

Ahmad, Armando C Duarte, Shahid Umar,  

Nafees A Khan  (2012) Phytotechnologies: 

Remediation of Environmental 

Contaminants, 617. 

27. Rai UN, Sinha S, Tripathi RD, Chandra P 

(1995) Wastewater Treatability Potential 

of Some Aquatic Macrophytes: Removal of 

Heavy Metals. Journal of Ecological 

Engineering, 5: 5‐12. 



Estabraq Mohammed Ati et. al. | Journal of Global Pharma Technology|2018| Vol. 10 | Issue 11 (Suppl.) |355-361 
 

©2009-2018, JGPT. All Rights Reserved                                                                                                                                                                                         361                                                                                                                                                               

28. Kara AY (2005) Bioaccumulation of Cu, Zn 

and Ni from waste water by treated 

Nasturtium officinal, Int. Environmental. 

Sci. Tech., 2(1):63-67. 

29. UNEP, Partow H (2001) The 

Mesopotamian Marshlands: Demise of an 

Ecosystem, Division of Early Warning and 

assessment, United Nations Environment 

programmer. Nairobi, Kenya. 

30. Houserova P, Kuban V, Kracmar S, Sitko 

J (2007) Total mercury and mercury 

species in birds and fish in an aquatic 

ecosystem in the Czech Republic. 

Environmental Pollution, 145:185-194. 

31. Ullrich SM, Ilyushchenko M A, Uskov GA,  

Tanton TW (2007) Mercury distribution 

and transport in a contaminated river 

system Kazakhstan and associated 

impacts on aquatic biota. Applied 

Geochemistry, 22: 2706-2734. 

32. Horvat M, Nolde N, Fajon V, Jereb V, 

Logar M, Lojen S (2003) Total mercury, 

methyl mercury and selenium in mercury 

polluted areas in the province Guizhou, 

China. Science of the Total Environment, 

304: 231-256. 

33. Favero A, Frazer W, Hesset G (2003) 

Medical Microbiology, 11thed. Edinburgh 

University. 

34. Ettajani H, Berthet B, Amiard JC, 

Chevolot L (2001) Determination of 

cadmium partitioning in microalgae and 

oysters: contribution to the assessment of 

trophic transfer. Arch Environ. Contam. 

Toxicol., 40:209-215. 

35. Tran D, Boudou A, Massabuau JC (2001) 

How water oxygenation level influences 

Cadmium- accumulation pattern in the 

Asiatic clam Corbicula fluminea: a 

laboratory and field study. Environ. 

Toxicol. Chem., 80(20):2073-80. 

36. UNEP (2009) Annual report online 

www.unep.org./annular report. 

37. Food and Agriculture Organization of the 

United Nations Rome, (2012) (12-16). 

 

 

 

 

 

 

 

 

 

 

 

 


