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Abstract

The assessment of physicochemical and biological conditions at five
sites in Kasnazan impoundment water were conducted at monthly interval
during August 2004 to February 2005, in order to know the degree of
deterioration of water quality caused by anthropogenic activities in the area.
Depending on statistical analysis water quality changes showed significant
differences (P<0.05) in conductivity, pH, PO, SiO, and phytoplankton
density between site 1 and other studied sites. In addition to a positive
relationship between chlorophyll a concentration and phytoplankton density
was observed.

Generally, principal component analysis (PCA) showed that water
quality was impacted by fertilizer and detergents.
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Introduction

The growth and biomass of phytoplankton in reservoirs and
impoundments are regulated by various physical and chemical factors (1).
Those parameters, including precipitation, flow rate, concentrations of
suspended solids and nutrients (2). Chlorophyll a concentration in a lake is
often used as an indicator of primary productivity (3). Kasnazan
impoundment water is one of the largest lentic water body located in north-
east of Erbil city. Morphometrically, it has a surface area of 34040.735 m?
(4). The impoundment provides Kasnhazan sub district with water for
drinking, irrigation, animal watering and other purposes especially during
dry seasons.

In the last two decades, urbanization has led to deterioration in the
water quality of impoundment through fertilizers, soil run-off and detergents.
Several works which mainly concerned the physico-chemical and
phytoplankton production of impoundment had been carried out (5, 6, 7, 8, 4,
9 and 10).

The objective of this study was to describe the water quality and rate
of biological characteristic through phytoplankton densities and chlorophyll
a concentration in this impoundment.

Materials and Methods

Kasnazan impoundment locates (10 Km east of Erbil city, Figure 1)
at an altitude of 646m, latitude 38 °S 0423768, and longitude 40° 07776
UTM(4). Its artificial water basin instructed to collect water from the
perennial Kahreez. The water is used for various purposes: drinking,
domestic uses, irrigation, swimming, and recreation. Water pollutants
disposed into the impoundment comes from cars washing, animal manure
during watering animals and soil erosion by rainfall action.

Sampling for water quality parameters were carried out in the five
studied sites at monthly intervals between August 2004 to February 2005.
Water temperature was recorded with by means of thermometer, electrical
conductivity with (WTW LF digi 550 conductivity meter), pH by using (pH
meter PW 9420). The reactive orthophosphate was measured by the
phosphomolybidic- ascorbic acid method, nitrate was measured by the
diazotation method after reduction with Cu-Cd column, ammonium with
indophenol method and silicate by silicomolybidic- oxalic acid method (11),
whereas, the chlorophyll a concentration of the prepared samples were
determined spectrophotometrically using the acetone extraction method (12).
Phytoplankton was determined by using filtration method through 0.45um
membrane filter as described by (13).
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Physico-chemical parameters were compared using RBD ANOVA.
Duncan’s tests were applied to determine the differences between sampling
sites in regard to estimated variables. All data were log;o(X+1) transformed
to achieve the condition of normality and homocedasticity of the data,
principal component analysis (PCA) was performed to relate phytoplankton
and chlorophyll a variable to a biotic variables (14).

Results and Discussion

Table (1) summarizes the mean + SE values of the various parameters
monitored at the five selected sites over seven month time span (August
2004 — February 2005) in Kasnazan impoundment water. The change in
water temperature in site 1 (spring) was 1 °C during studied period. (15, 16
and 17) obtained same changes in spring water temperature and indicated
that those springs as thermostatic types. Meanwhile, wide variation in water
temperature was recorded in other sites (reached to more than 21 °C), with
no statistically significant differences (P<0.05) between studied sites, this
may be due to the shallowness of impoundment water (18). (4, 5 and 8)
found the same results in previous studies on Kasnazan water impoundment.
Mean surface water electrical conductivity value was 606.5 ps. cm™ in site 1
with decreases in its values towards other sites; this phenomenon was
observed by (7), who returns the reasons to the source of water and the effect
of precipitation. Meanwhile, significant differences in pH value (as mean)
were observed from spring source (site 1) to other sites. (15) reported that
there is a gradually rise in pH passing downstream from the spring source at
Serchinar. A similar result was obtained by (19 and 20) during their studies
on springs in Harier sub district. On the other hand, low phytoplankton
densities and chlorophyll a concentration in site 1 may be one of these
reasons which cause low pH value at this site in comparison to other sites
(22).

As shown in Figure (2), the highest mean values for orthophosphate,
ammonium and nitrate were recorded in site 1 with gradually decreases
towards site 4 then increased in site 5 which was coincided with inverse
trend of oscillation for biological parameters in site 1 and other sites as
observed in Figure (2). (22 and 23) reported that inverse pattern of
oscillation noticed between nutrients concentrations and phytoplankton
density. On the other hand, similar pattern of variations was noticed between
phytoplankton density and chlorophyll a concentration (Figure 3), this
relationship was mentioned by other investigator(3).

Physico- chemical and biological variables of Kasnazan impoundment
water are shown in Table (2). The first two components of PCA accounted
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as 42.4% and 15.4% of variance explained respectively, which characterized
by positive contribution for (SiO,, PO4, NH; and NO3) and it’s related to
fertilizers and detergents inputs into water by anthropogenic activities
(Figure, 4). (14) found that these variables can be used as indicators of
sewagewater and land application discharges. Whereas, negative
contribution was observed for electrical conductivity values and this may be
related to precipitation effect through slow flow rate of water in
impoundment (18). As well as, third component has 15.19% of total
explained variance (Figure 5), chlorophyll a and pH values have positive
contribution, while nitrate has negative contribution. (21) mentioned that
photosynthesis leads to decreasing in nutrient concentrations and increased
in pH value.

o Site5 Site 3
. ] Kasnazan
ar A r/(;;\h 7¥\:§\\—\ Bl Kahreez
e E\L Siea M = Site
1 j

Site 2
Kasnazan impoundment

Figure (1): Show Erbil province and location of Kasnazan impoundment.
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Table (1): Physical-chemical properties of Kasnazan impoundment water, data represented as mean + SE, with minimum
and maximum value durin

Sites

1

studied period.
2

3

4

5

Water
temperature (°C)

18.35+1.36 *
18.0- 19.0

15.78+1.36 *
7.5-29.0

16.14+1.36 *
8.0-29.0

15.78+1.36 *
7.0- 29.0

15.92+1.36 *
7.5-29.0

EC (uS.cm™)
(at 25°C)

606.5+ 14.17*
419.4-784.7

450.6+ 14.17°
253.8- 651.7

458.5+ 14.17°
253.8- 665.0

444.0+ 14.17°
244.4- 645.0

4523+ 14.17°
253.8- 665.0

pH

7.51+0.082 *
7.3-7.9

7.85+0.082
6.9- 8.2

7.80+ 0.082 "
6.7- 8.1

7.90+ 0.082 "
7.2-8.2

7.87+0.082 "
7.3-8.2

NH, (ng NH,-N.I'")

4.91+0.64 *
2.05- 8.91

4.49+0.64°
1.18- 7.81

4.87+0.64 *
0.39-10.0

4.12+0.64°
0.63- 6.70

4.86+ 0.64 *
0.94- 10.42

NO; (ug NOs-N.I'™)

18.7+2.60 *
7.0- 33.0

10.7+£2.60 *
6.0- 21.0

17.8+2.60 *
9.0- 41.0

11.2+2.60 *
7.0-19.0

12.97+2.60 °
8.0-22.0

PO, (ng PO,-P.I'")

27.0£2.03°
0.47-59.1

15.5+2.03 "
0.84-39.1

15.4+2.03"
0- 45.05

15.1+£2.03°
0- 41.69

12.9+£2.03"
0- 35.89

SiO; (ng SiO-Sil™)

175+ 16.2°
7.50-371.4

70.4+£16.2°
10.5- 178.3

69.4£16.2°"
10.6- 159.6

58.1+16.2°"
5.59-154.1

65.0+16.2"
10.19- 162.7

Chlorophyll a
((ngI™

9.52+12.3°
0.33-41.13

23.9+123™
0.35-74.8

202+ 123
1.3- 58.0

16.9+12.3*
2.05-49.9

527+ 123"
1.02- 191.7

Phytoplankton
density (Cells.I'")

290.9+79.2 °
71.1- 1157.2

28502+ 79.2 °
301.2- 111585

18069+ 79.2*"
502.3- 43566

28876+ 79.2 *
325- 57287

24251+ 79.2 ™
398.6- 102556

Note: Values in each rows with different letters are significantly different at P<0.05. Values in rows with same letters are not significantly different.
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Figure (2): Nutrients concentrations (ug.l'l) variation in Kasnazan impoundment
water studied sites (data represented as mean values).
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Figure (3): Variations between chlorophyll a concentration (pg.l") and
phytoplankton density (Cells.l'l) in Kasnazan impoundment water.
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Table (2): Eigenvalue and percentage of variance explained by each of the six
principal components (PCs) for Kasnazan impoundment water studied

variables.

Principal Component

Eigenvalue

% total variance explained

% cumulative variance

Rotated factor correlation coefi

cients

Temperature

Electrical conductivity

pH

NH,

NO;

PO,

SiO,

Chlorophyll a

Phytoplankton densit

PC,

1
Phytoplankton -

0.8 -
0.6 -
0.4 -

0.2 -
Chlorophylla |l

Temperature

NH,

PO,

SiO;

Figure (4): Principal component analysis (PCA) scatter plot of Kasnazan
on the basis of studied water variable

impoundment
characteristics.

samples
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Figure (5): Principal component analysis (PCA) scatter plot of Kasnazan

impoundment samples on the basis of studied water variable

characteristics.
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