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Abstract

Biological diversity due to contrast environmental and heterogeneous regions in
Irag made them a very interesting for study. Some local algae were collected in this
study from three stations along Tigres river in Baghdad city. Algae were isolated by
specific three lab techniques. The dominant algae groups were Chlorophyta and
Cyanophyta in three seasons (for all months), while Chrysophyta and other groups
were seen in some months more than others. Results were taken weekly for nine
month of the year 2020. Study effects shows a significant differences among most
verified data for each factor, the correlation was investigated between temperature and
pH, in other hand EC and TDS were linked according to the outcomes of the work.

The study aimed for understanding the relation among abiotic issues and their
effects on the algae distribution in Iragi aquasystem and gathering some technique for
algae isolating additionally picking a decent segregation methodology can prompt a
quick isolating algal strain to be utilized in numerous applications.

Key wards: dominant algae, isolating techniques, biological diversity, abiotic
Introduction

Algae are essential makers at the base of most oceanic natural pecking orders [1, 2 ].
Algae that give us air we inhale, food we eat, and the fuel for our vehicles, they are
additionally a wellspring of dynamic drug intensifies that can be utilized against drug-
safe bacterial strains, infections and tumors [3]. Also they have been broadly utilized
in hydroponics as feedstuff and feed added substance, in fish cultivating.
Subsequently algae groups give us such a great amount from past till now and maybe
in future [4, 5, 6]. Unquestionably it was imperative to continue considering these
splendid living beings. Confining algae with numerous procedures has been grown
step by step, actuality the separation of alga from common water samples required the
utilization of classic and non-classic type of isolation and different media types
containing different groupings of many key supplements so as to guarantee the growth
of all algal species present in the tested samples[7].

The procedures like streaking, spraying, serial dilution, and single-cell isolations,
these methods have been used by researchers. A few strategies are noted as time
taking and dubious towards snappy segregation [8, 9]. It has been remarked that
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Natural and engineered systems algae can be presented to an assortment of natural
conditions that influence development rate and cell organization [10]. Natural factors,
for example, temperature, light, pH, and nutrients or supplements not just influence
photosynthesis and development pace of the algae, yet in addition impact the action of
cell digestion and structure. These impacts have been recognized independently by
scientists nonetheless, no combined audit on the impact of these variables on algae is
accessible[11, 12].

Materials and methods

I- collecting of samples

Algae used in present experiments were obtained from three stations (sta.) in Baghdad
(Stal) Tigris river at north of Baghdad

(sta2) Tigris river at middle of Baghdad

(sta3) Tigris river at south of Baghdad

Algae samples were gathered to be disengaged from the water collections of Tigris
river these examples were kept up. Micro algae that developed effectively were
moved into independent cylinders for routine maintenance. After this immediate
separation the rest of the cell suspension was infused into tubes containing Chu-10
medium with a photoperiod of 16 hours light/8 hours dark, light intensity was (25-
30°C, 125 puE/m/s, 16:8 light:dark).[13, 14].

I1- measuring the environmental factors

Some ecological factors temperature, pH, total dissolved salts (TDS) and electrical
conductivity (EC) were estimated all the while by utilizing portable digital devices.
An amount of water that is available with algae samples in fixed plastic cooled jugs to
protect their properties from change and afterward move to the lab. [15]

I11- isolation of algae cultures

The algae were isolated by using gathered techniques to get uni algae cells from the
mixed algae

1. Using serial dilution with centrifuge

Explicit techniques were utilized to detach algae, samples were exposed to serial
dilution to be isolated then incubated for 14 days and examed by microscope, this
activity were accomplished for a few time till disengaged culture showed up, at
that point tests were brooded at dull at 24 C° for 3 hr. respectively, at that point
centrifuged (2000 r\m for 3min) 5-10 time, the hasten was washed with distilled
water at that point moved to flasks with new medium. [16]

2. Using Phototaxis with platting
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The method includes a focused light source toward one side of the containers or
plats, and, contingent upon intensity, either sure or negative phototaxis can be
utilized. [17]

3. Using Phototaxis with pipettes (pasture pipettes).

figuring out single algal cells by placing cotton plugs and closing the wide end of
the tubes, then sterilizing and cooled down, a quantity of the medium was drawn
the algae is added, then the tube is wrapped and placing a light source, then after a
period of 6-24 hours the microalgae moved towards the source of the light, after
which the sealed part is removed and the sample is poured onto suitable media and
is examined. This cycle is rehashed till we get a solitary algal cell, can be
confidently positioned into culture medium. [17].

The incubation for algae cultures was cultured using Chu-10 media at (25C°,
125uE/m?/s, light 16 : dark 8 hr. ) algae were allowed to grow for about 14 days.

V- Statical analysis.

In this experimental plan all information measurements of the investigation were
taken week after week and sets of triplicates and they were analyzed by using
statistical analysis least significant difference (LSD) at P<0.05 and P<0.01 in other
side the correlation (r) used to study the effect of some environmental factors on
algae.[18].

Results
I- Measuring the environmental factors

Four abiotic environmental factors were measured, namely temperature, pH, and total
dissolved salt (TDS) concentrations, which might consider as concentrations of
available nutrients in the aquatic environment, and finally the values of electrical
conductivity (EC) of the water samples of the sites from which the algae samples
were taken to study them and study the effect of these factors on the presence and
spread of algae in the water, so the data were recorded. Weekly every month, starting
from January until September, and the data were trip

There were significant differences among monthly readings for temperature, pH
value, TDS and EC, and it was noticed that there was relation between temperature
and PH value, on the other hand there was a connection between TDS and EC,
correlation (r) ratio calculated between first two factors was 0.97 while other two
factors was 0.41 (table 1), The results of environmental factor measurements for the
nine months of the year, shown in (table 1), indicated that the monthly average values
of temperatures ranged between (5-33)C° while the pH values were (8.0 - 6.6), TDS
concentrations were recorded and ranged between (305.2 - 607.1) mg/l. finally it was
noticed that the values of electrical conductivity varied between (590 -1233) Ms/cm.
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Table (1): Mean of monthly recordings for some abiotic issues during nine
month and their correlation value.

Month | Temperatu PH Correlatio TDS EC Correlatio
re C° n mg/I Ms/cm n
(n) (n)
1 10 7.5 388.5 900
2 5 8.0 305.2 590
3 14 7.6 370.6 820
4 17 7.4 475.7 957
5 26 7.1 r=0.97 ** 391.4 799 r=0.41*
6 28 7.0 Highly- 530.9 1055 | Significant
7 33 6.6 Sig. 607.1 1233
8 30 6.9 500 1000
9 26 7.0 410.1 870
LSD 5.381* 1.073 * 126.093 * | 362.59 *

* (P<0.05), ** (P<0.01).

I1- Collections of algae present during the study months

The algae groups most present in the water system from which samples were
collected were determined. Green and blue-green algae were the most common, while
diatoms and the rest of the other groups were not present in some of the months of the
study and the results are shown in (Table 2)

Table (2) Common algae groups found in tested sample for nine month

n. | Month Chlorophyta Cyanophyta Chrysophyta Other
groups
1 | January + + - +
2 | February + + - +
3 | March + + - +
4 | April + + + +
5 May + + + +
6 | June + + + -
7 | July + + + -
8 | August + + + +
9 | September + + + +

I11 —algae identification and isolation techniques

The algae species were detected and a delegation used a classification method based
on the morphological characteristics as well as microscopic examinations to
determine the algae species that were isolated [27]. Table (3).
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Table (3) Classification of tested green algae isolated from the Iragi aquasystem
under study.

n | genus of algae | Family Order class (Phylum)
1 | Chlorella sp. Chlorococcaceae | Chlorococcal | Chlorophyce | Chlorophyt
es ae a
4 | Scenedesmus | Scenedesmaceae | Chlorococcal | Chlorophyce | Chlorophyt
sp. es ae a
5 | Chlamydomon | Chlamydomonace | Volvocales Chlorophyce | Chlorophyt
as sp. ae ae a

The utilization of various detachment strategies in this study energized the getting of
isolated kinds of algae from mixed growth by following another arrangements, which
is the utilization of a blend of classic separation techniques as a portion of the new
methodologies to get certain species without others as shown in table(4).

Table (4) isolated green algae by different tested isolation techniques

n. | Green algae genus Technique Technique Technique
(tec 1) (tec2) (tec3)

2 | Chlorella sp. + - -

4 | Scenedesmus sp. + - -

5 | Chlamedomonas sp. - + +

Discussion

There was an inverse relationship between the temperature and the pH values. The
higher the temperature, the lower the pH values, while the higher the concentration of
TDS we find that led to an increase in electrical conductivity. In the cold first year
months it was found that the pH values were relatively high and vice versa in the
warmer months of the year. The temperature would affect the hydrogen bonds of the
water. The degree of acidity of the water environment, many studies confirming these
results [19, 20]. The concentrations of dissolved salts in the water environment are
also affected by the temperature. The higher the temperature, the evaporation rates
will increase, and consequently the concentrations of salts, nutrients and compounds
present in the water will increase, and this will lead to an increase in the electrical
conductivity values as a result of the increase in the concentrations of salts charges
[21]. It was noted that the increasing concentrations of dissolved salts is linked to an
increase in urban human activities, and this is confirmed by [22]. These results can
also be related to the difference in climatic conditions between the months of the
studied year, and this is what was mentioned by [23].
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The reason for algae distribution and The reason for the prevalence and dominance of
a specific population of algae in habitats over different months of the year can be
attributed to the ability of some algae to adaptation because they are among the
organisms that tolerate stress and environmental changes, and there are types of them
that bear the change in temperature, pH and other environmental factors, and the
results of the study were in agreement with a study by Nayaka, S (2017) that insure
that algae produce specialized spores, defensive chemical substances organic
osmolytes that protect them from desiccation, high irradiation and UV light. Algae
likewise have de novo biosynthesis system to manage the damage occurred due to
desiccation [ 24], other research by Holzinger A and Pichrtova M (2016) [25]
consider that formation of dormant spores is a commonplace system of freshwater
classes, , high photo physiological plasticity and amassing of UV-screening
constituents are significant defensive in conditions with high light. Scientists Karsten
U and Holzinger A (2012) [26] found that some algae develop a strategy in which
fragmentation of filaments into more modest units would develop a self-security
systems for surviving at stress conditions.

A number of isolates belonging to Chlorophyta (green algae), which is the group
under study, were obtained. In this manner, samples were gathered from stations and
algae cultures put in growth media (Chu-10) [28] and become under suitable
conditions each algal successfully isolated as in (table 4). Chlorella sp. and
Scenedesmus sp. microalgae were isolated from studied stations. found to be tolerant
for various range of environmental conditions, without flagella, multiplies rapidly,
requiring only carbon dioxide, water, sunlight, and a small amount of minerals to
reproduce.[29, 30].

Results of dilution process for confinement Chlorella sp. was completed to got algal
culture with using ( tec 1) this was nearly in agree with an examination by Naila
Ghani et al 2020 [31] so we found that Chlorella sp. was effectively isolated through
dilution technique many times until a single cell on slide. Some studies consistent
with the results of the current research carried out by a number of scientists, which
also included the cultivation of microalgae using nitrogen sources as food media,
clearly some types of microalgae were isolated by using decimal dilution methods to
obtain successful single isolates and produce good biomass.[32,33]. Isolated
Scenedesmus sp. was done by using (Tecl) that result settle with a study by Jasmin,
K.A. et al.,, 2018, [34] that isolate possible uni algal cultures under controlled
conditions by using partially the same technique. Add to that a method from a
research by Lee, K. et al., 2014 insure the study technique for isolating algal
strain.[7].

Phototaxis with platting or with pasture pipate tec2 and tec3 in this study were
modified for faster and better isolate. Glass micropipettes were obtained for
manipulation of single living cell because of its specific end tips, this was possible to
capture a single algae species, and that was very helpful for isolating [35]. Setting up
an isolated culture with this pipette washing strategy is a traditional/standard
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technique and is the most dependable strategy to use to detach the ideal cells for an
investigation. A study by Tsuchikane, Y. et al; 2018 concluded that the isolating by
this technique encouraged of getting a single or un isolate algal, most reliable method
to use to isolate the desired cells for a study. [36]. Chlamydomonas sp. isolation with
Pasteur tubes developed in the microalgae isolation laboratory tec2 and tec3. Some
micro algae grow towards the source of the light, thus Chlamydomonas sp. had the
ability to move after which the sealed part is removed and the sample is poured onto
suitable media and is examined, so the method succeeded Isolate them and a study by
Schaller and other researchers (Schaller et al., 1997) reached for conclusions that
support the results of this research, they found that Chlamydomonas had ability to
motile or grow towards light direction and switches its movement from direction to
other[37]. Other study by Choudhary, S.K. et al., 2019 [ 38 ] reached for that some
algae such as Chlamydomonas spp. show phenomenology of Phototactic response
enables them to be at some points sensors for light effect, that can be confirmed our
study results.

CONCLUSION

Local environment factors of the air and water could be the significant restricting
components for choosing which kind of algal strains can be filled rapidly in a set up
region. Local species became adapted for the abiotic and biotic factors, and thus these
organisms which had a specific compounds and systems made them successful for
fruitful for developing and spreading. Also choosing a good isolation strategy can led
to successful and rapid isolating algal strain to be used in many biological
applications.
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