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Abstract

Monthly water samples from three stations in Diwanyia river at Diwanyia city
were collected during December 1999 to June 2000 . Variables from each stations
were determined including ; temperature, pH ,dissolved oxygen, dissolved carbon
dioxide , alkalinity .total hardness, calcium ,magnesium , phosphate ,nitrite ,nitrate,
chlorophyll-a , and total number of phytoplankton .The river considered as fresh
water , alkaline ,very hard .The parameters recorded at different values from up and

down stream .

Introduction

The pioneer limnological works
on different region of Euphrates
river by several workers
(1,2,3,4,5.6,7.8) .but no detailed work
has been published on the biology
and chemistry of Diwanyia river
(9,10).This river is the water
resource for two cities, namely
Diwanyia and Rumitha. The present
work started after the decline of
water level in Euphrates river within
Iraq due to rainless years, and
shortage of river water income to
Iraq.

The study area

The Euphrates river is ramified
into two rivers namely Hindia and
Hilla (5), the last passes through Hilla
city and Diwanyia city toward the
south . The investigation area was
chosen along Diwanyia river and lies
on latitudes between 33" to 34" and
longitudes 45" to 46° ( Fig 1). The

stations were chosen according to
center of Diwanyia city(station 2),
stations 1,3 were taken before and
after the city .

Material and Methods
Subsurface water samples were
collected during December 1999 to
June 2000, water temperature was
recorded by simple thermometer
graduated to 0.1 C , pH was
measured by portable pH meter type
labsco  model PM4 Electrical
conductivity was determined using a
portable conductivity meter ( Bischof
L17) . Salinity was estimated from

conductivity  value(11). The
dissolved oxygen and saturation
percentage were determined

according to modified Winkler
method as described in Hassan et
al.(12) . The total available carbon
dioxide was determined according to
Golterman et al. (13) . Total
alkalinity .total hardness, calcium,
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magnesium chloride  were
determined after methods given by
APHA(14) Nitrogen (nitrate
&nitrite)and phosphorus (phosphate )
were determined following methods
given by Parsons et al. (15). Total
count  of phytoplankton  was
determined  according to the
modification of McNabb method
(16). Chlorophyll - a measurements
were made according to Parsons ef al.

(15).

Results and Discussion

The average, maximum and
minimum values for each variable
recorded at the river during the study
period(December 1999 to June 2000 )
are shown in table 1. The seasonal
variations ~ of  these  variable
throughout the sampling period are
presented in figs 2-6 . The water
temperature of the three stations
fluctuated in a similar manner in the
range of (10-28) C" during the study
period . The pH was alkaline, ranged
between  7.3-8.3 . Similar results
were obtained in Euphrates river in
different part before and after passing
in Diwanyia city (5,8,9,10). The
river water is fresh to oligohaline ,
the data of conductivity and salinity
showed the same results to those
recorded at the river ( 9,10 ) and it's
higher than that recorded at upper of
the Diwanyia river (8). Many Iraqi
limnologist noticed that the
conductivity and salinity values were
gradual increasing toward south
(5,8) . These values higher than those
recorded in the upper part of river
(5.8). Total hardness was ranged
between 300-460 mg/] at stations 2
and 3 during June and Decmber 2001
respectively which was higher than
values of total alkalinity (Fig 3),
and indicated for the peresence of
ions rather than Ca™ and Mg (17).

Similar results were found on the
other parts of the same river ( 8 ) and
little lower values were determined
at the same part of the river (10) .The
major studied ions, were ranged 82-
184 , 71- 124 and 16-73 mg/l for
Cl, Ca, and Mg ions respectively
without pronounced spatial variations
(Fig 4) . Total available carbon
dioxide values ranged from 83-400
mg /1 at stations 2 and 3 during June
and April respectively . These results
were higher values than recorded in
the same river and upper portion of
Euphrates river (4,5) ,and may be due
to the discharging of organic
pollutant and domestic waste or high
rate of hydrolysis of organic material
(18.19). Dissolved oxygen
values were ranged between 4 to9
mg/l at station 1 during May and Feb.
respectively , the same results were
recorded in other studies ( 5,10) . The
lowest values may be because
industries waste water , high rate of
hydrolysis and high dissolved salts
(19) Dissolved oxygen and
temperature showed  negative
correlation( r=-0.74, P <0.05 ) also
with chloride concentration (r = -
0.61, P< 0.05). The inorganic
nitrogen fractions were dominated by
nitrate , the highest values recorded
in station 3 at March 2000 that may
be due to tributaries from the soils
during the rain period (20). Hall et
al. (21) suggested that nitrate comes
predominantly from the atmosphere
entering river Zambezi via the
rainwater  .Nitrite  concentration
showed positive correlation ( r=0.34
P< 0.05 ) with temperature while
negative correlation ( r = -0.16 P<
0.05 )with dissolved oxygen, that
means an pollutant sources of nitrate
may be input to the river . Phosphate
concentration was ranged between
1.6 to 8.3 pg/l in station 1 and3
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during Feb.2000 respectively .The
chlorophyll -a  concentration and
total phytoplankton cell count
number were recorded highest values
during April which coincide with the
decline of nitrate concentration at the
same month .The chlorophyll-a
concentration was ranged between
0.68 to 6.85 pg/lin stations 2 and 1
during Dec 1999 and April 2000
respectively . The chlorophyll-a
concentration was showen in fig. 6
which it's remarkable that regular
bimodal model but is not distinct '
such as in temperate regions (22)
and showed positive correlation (=
0.46 P< 0.05) with temperature .
Total phytoplankton cell number
were ranged between 21cellx10® /1in
stations land 2 during Jan.2000 to
218 cellx10® /1 in station 3 during
April 2000. Apositive correlation ( r
= (.42 P< 0.05) showed between chl-
a concentration and total number of
phytoplankton . This study showed
obvious high values of the studied
limnological parameters than
recorded in the upper region of river
(5,23 ) and clearly shown the water
characters were different among the
studied stations. The same conclusion
was noted previously on
Mesopotamian inland waters ( 3 ,24 )

Table 1 : The uverage value  range) of the studied limnological parameters of

Diwanyia river during the study period ( December 1999 to June 2000).

Parameter
Stations
= o A 7 2 k)
Water Temperature €| 17.4 (10-27) 18.4(12-27.5) | 18.7(12-28)
Conductivity puSiem 1192(842-1594) 1170(849- 1350(693-1532)
1563)

Salinity % 0.76{0.53-1.02) 0.78(0.54-1) | 0.86(0.44-1.03
pH 7.77(7.5-8.3) 7.68(7.3-8) 7.8(7.3-8.1)
Alkalinity mg CaCOy/1__| 9%(72-136) 101(72-130) | 109(80-135)
Total Hardness mg/l 361(290-419) 377(300-436) | 397(320-460)
Calcium mp/l 87(71-105) 90(72-112) 97(74-124)
Magnesium mg/l _ | 43(20-66) 44{16-63) 49(28-73)
Chloride mg/l 102(82-142) 106(83-141) | 111(85-184)
Total available CO; 235(95-396) 234(83-396) | 241(92-400)
mg CaCOy1

Dissolved Oxygen 6.4(4-9) 6.3(5-8.1) 5.6(4.7-6.8)
mp Al

Nitrite pg/l 3.92.3-5) 4.4(3-6.1) 5(3.2-6.3)
| Nitrate pg/l 47.5(23.14-60) 58(49.5-65) | 57(20.6-71)
Phosphate pg/l 4.3(1.6-5.6) 3.3(24.5) 5.8(3.5-83)
Chlorophyll-a pg/l 3.6(0.69-6.85) 3.4(0.68-5.06) | 3.1(0.72-5.4)
Total number  of | 91(21-197) 70(21-203) 83(27-218)
phytoplankion cellx10"/1

Fig.(1) Map showing the studied area .
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Fig €17 Map Shawing the stulded area

Fig.(2) Seasonal variations of temperature,
conductivity , and salinity in the studied
stations at Diwanyia river .
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Fig.(3) Seasonal variations of pH, alkalinity
, CO; , and dissolved oxygen in the studied
stations at Diwanyia river .
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Fig.(4) Seasonal variations of Chloride ,
Magnesium, Calcium, and total hardness in
the studied stations at Diwanyia river .
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Fig.(5) Seasonal variations of Nitrite,
Nitrate, and Phosphate in the studied stations
at Diwanyia river .
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Fig(6) Seasonal variations of total number
of phytoplankton cells and chlorophyll-a
concentration in the studied stations at
Diwanyia river .
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