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Introduction

Multi-metrics indexes such as the Index of Biological Integrity (IBI) summarize and condense information about
aquatic habitat quality and are used to compare with sites over a large geographic area (Fore et al., 1996).

Biotic integrity has been defined as the ability of a system to generate and to maintain the adaptive biotic
components through natural evolutionary process. In a lotic system, biotic integrity depends on river flow, energy
input, water quality, biotic interaction and habitat structure (Karr et al., 1986 ,Karr, 1991). While Biological
integrity can be defined as "the ability of an aquatic ecosystem, to support and maintain a balanced integrated,
adaptive community of organisms having a species composition, diversity and functional organization comparable
to that of the natural habitats of a region” (Karr and Dudley 1981)

The IBI is useful for many reasons: It reflects multiple, important aspects of stream biology that respond to the
diverse effects of human influence and is a reliable tool for detecting biological degradation. It produces less
classification errors than assessment tools using single indicator taxa or single-species toxicology tests (Nijboer et
al., 2005).

Karr (1981) is the first devised an index to measure biological integrity in a stream, using fish as indicator species.
Karr’s (1981) Index of Biological Integrity (IBI) has been modified to use benthic macroinvertebrates as indicators
(Fore et al., 1996) and fish (Simon, 1999).

The composition of phytoplankton can be used in bio-integration guide for being sensitive to environmental changes
dramatically and when combining low cost, and samples can be saved for a long time and the survival of this
sample, the results of the analysis itself if the new samples were collected. In addition to that the samples need to be
saved into a little and be stored for their conservation (Al-Gahwari, 2003; Kane, 2004).

Phytoplankton is the primary source of energy driving large lake ecosystems, and the zooplankton is the central
trophic link among primary producers and fish (Tatrai et al., 1997).
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The abundance of phytoplankton distribution and species composition and diversity are the most important evidence
of the state of water (Townsend et al., 2000). The phytoplankton reflects the nutrients status in the environment and
for being with limited movement used frequently to evidence of the state of water systems (Barnes, 1980).

There are plenty of studies conducted in the world using the phytoplankton as vital evidence such as (Wu, 1984;
Cox-Lillis, 2000; Olding, 2000; Bittencourt and Nascimento, 2001; Fore and Grafe, 2002; Ramakrishnan, 2003;
Blinn and Herbst, 2003; Bate et al., 2004, Lacouture et al., 2006; Shehata, et al., 2009; Chaib and Tison - Rosebery,
2012; Khongsang and Wongsia, 2012; Hosmani and Mruthunjaya, 2013)

In recent times, Local studies that evidenced of the vital subject by using phytoplankton Such as Al-Janabi (2011)
use phytoplankton in Biotic Integrity on the Tigris River was obtained (good- acceptable) evaluating. Phytoplankton
also used to evaluate the general health of southern marshes of Iraq in the study of (Maulood et al., 2011) the P-IBI
Scores showed better condition in Al Hawizeh marsh as compared with the Central, West and East Al Hammar
marshes.

The Index of Biotic Integrity IBI also use in evaluating the aquatic environment health to Chebaish Marsh- southern
Irag- by using phytoplankton, the results evidence increase the Value of Index in winter (Al-Saboonchi et al., 2012)
The aim of this study is to apply a metric index of biological integrity for phytoplankton to evaluate the health of
Euphrates River.

Materials and Methods

The Euphrates is the longest river in western Asia. It's one of two major rivers flowing through lragq. It
originates in Turkey, runs through Syria entering Iraq from the western border and discharge in Shat Al-
Arab. The present study selected four sites along the main river basin (Figure 1). Monthly sampling was taken for
the study period of May 2013- April 2014.

Phytoplankton samples were collected monthly from four locations in Euphrates River. These samples were
taken by a 20 p mesh size net and Identification of species by using light Microscope and following reference
(Prescott, 1973; Germain, 1981; Wehr and Sheath, 2003; Lavoie et al., 2008) quantitative study depend up on Hadi
(1981) method.

Phytoplankton metrics used for this analysis included relative abundance (R.A.) of Pennales, relative abundance
of Centrales, relative abundance of Chlorophyceae, relative abundance of Cynophyceae, relative abundance of
Pyrrophyceae, relative abundance of Euglenophyceae, relative abundance of Chrysophyceae, Phytoplankton density
(cell x10%/L), concentration of Chlorophyll- a (ug/l) and richness index.

The P-IBI calculated based on historical data for the study of each of (Al- Lami et al., 1998) and (Al- Saadi et
al., 2000) by converted metric raw data into metric scores after being subjected to a scale of thresholds of 3, 5 and
10 (Karr, 1981) (Table 1) Thus, a threshold of (3) was given for metrics that have value exceed the permissible
condition and a thresholds (5) was given to those of medium condition and (10) was given to that has value equal or
near to natural condition. According to (McCromick et al., 2001) these values reflect those more traditional
measurements of trophic status as following: The IBI scores exceeding the 75th percentile for reference sites
(1BI.82) were classified as having "excellent" biotic integrity and scores between the 75th and 25th percentiles (72
<IBI < 82) were identified as having "good" biotic integrity. Scores between the 5th and 25th percentile for reference
sites (1B1=56-72) were identified as being in "fair" condition, and scores below the 5th percentile for reference sites
(I1B1<56) were defined as in "poor" condition. To calculate the value of P-IBI compiled unit values and hit 10 and
then divided by the number of units (10) to ensure that resulting number does not skipped (100) in any case.
Nevertheless the highest value of P-IBI in this study should be 100 that are a result of multiplying the number of
metric (10) by the highest score can be obtained by each metric (10).
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Figure (1) Map of the studies area

Table 1: Scoring criteria that use to calculated P-IBI
Scoring Criteria

Metrics 3 5 10
R.A. of Pennales <12.44% 12.44% - 77.6% >77.6%
R.A. of Centrales >48.33% 48.33% -3.34% <3.34%
R.A. of Chlorophyceae <15.37% 15.37% - 81.98% >81.98%
R.A. of Cyanophyceae >4.31% 4.31% - 1.13% <1.13%
R.A. of Pyrrophyceae >0.07% 0.07% - 0.04% <0.04%
R.A. of Euglenophyceae >0.049% 0.049% - 0.038% <0.038%
R.A. of Chrysophyceae <0.01% 0.01% - 0.68% >0.68%
Phytoplankton Density >275640x10° |  275640x10° - 338x10° | <338x10°
Concentration of Chlorophyll a >4.482 4.482 - 0.211 <0.211
Richness Index <11.47 11.47 -15.85 >15.85
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Results and Discussion

The values of P-IBI ranged (50-81) as the lowest value recorded in the fourth site in June and August and the
highest value recorded in the third and first site in March (Figure 2). The statistical analysis showed of the existence
of significant differences between different months and sites.

m 1S.

m 2S.
m 3S.

P-1BI

H4S.

2013 & > 2014

Figure (2) monthly and in situ changes to the values of Phytoplankton Index of Biological Integrity

Phytoplankton is an important aquatic life and its good evidence part to determine changes in water quality because
of the rapid affects by environmental changes and respond to them quickly. The phytoplankton considered product
basis: it has a major role and important in feeding organism also it vital evidence of the quality of the water as it is
used repeatedly in pollution studies (Kumar et al., 2012) because of the high sensitivity of phytoplankton so the
negative changes affecting the plankton composition effect on the other organism because of the unique location of
algae in general and plankton in the food chain especially (Ersanli and Goniilol, 2003)

Richness Index is sensitivity to the number of individuals, abundance and the number of samples (Gotelli and Anne,
2013). This index is influenced by the site and type of water bodies. The increased of organic matter, result in
increased the species and this will reflect positively on species richness Index (McCormick et al., 2001).

Maulood et al., (2011) pointed to the importance of biological integrity as evidence directly and valuable tool in
determining the health of the water system, While the use of phytoplankton biological Integrity as evidence of
reflects the abundance of nutrients and environmental conditions in the optical system through the response made by
phytoplankton towards these changes (Lacouture et al., 2006).

The results of the current study showed that the Phytoplankton Index of biological Integrity values rang between
(50-81) that is fall within the Rating (Poor-Good), which gives a good indication of the change in environmental and
effectiveness of phytoplankton in the estimation of these change's circumstances as this guide brings together a
number of units which have a different reaction to the changes in the water quality changes and put them in a
mathematical model, making it more reflective of the environmental situation (Lacouture et al., 2006) this study
confirm the effectiveness of phytoplankton in the estimation of the environment changes and agreed the results of it
with the study of each of (Maulood et al., 2011) and (al-Janabi, 2011) and (Al-Saboonchi et al., 2012)
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