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Introduction
The climate is changing at a rate never seen before. Aquatic 

organisms are endangered throughout the world for various reasons, 
including global climate change. Changes in precipitation and 
temperature will dramatically affect the survival of many species [1]. 
Plants play a key role in moderating climate change because they take 
up carbon dioxide (CO2). If plants are lost, the carbon (as CO2) will 
continue accumulating in our atmosphere and causes air temperature 
to rise, leading to ocean acidification. With climate changes, aquatic 
environments face increases in oceans salinity and sea level rise due 
to melting of the ice in the poles [2]. These combined factors result in 
drastic world destruction. Organisms need specific conditions in order 
to survive. Scientists predict that these conditions will be altered when 
the global climate changes. A change in salinity and temperature could 
lead to death, migration, or poor health of the living organisms [3]. The 
loss of aquatic environments will be a major disaster that will take place 
because of previous changes.

Hawkins et al. [4] mentioned the importance of studying the effects 
of global climate change, specifically increasing temperature, hydrogen 
ion concentration (pH) and salinity, on aquatic ecosystem. The effect of 
global warming on genus Nitzschia when the normal ranges of salinity 
and temperature are exceeded will be examined during the present 
study. The Nitzschia inconspicua is important microalgae that live in 
brackish ponds and lagoons that can tolerate hard conditions.

Nitzschia inconspicua is of a high economic importance; it is used 
for biofuel production and recently used in cancer treatment [5,6]. 
Regular consumption of Nitzschia inconspicua helps in heavy metals 
detoxification and protects the body against ultraviolet radiation 
treatments [7]. The recent researches proved that Nitzschia inconspicua 
supplement supports a healthy immune system response and helps 
“natural killer” cell activity [8]. Nitzschia inconspicua intake results in 
noticeable reductions body fat, blood cholesterol and blood glucose 
in human [9]. Due to vital importance of Nitzschia inconspicua sp. 
we choose it to perform the present research to assess the effect of the 
undergoing climate changes on it.

Materials and Methods
Nitzschia inconspicua Grunowis considered being a widely diverse 

diatom species found in different types of habitats, from freshwater to 
brackish/marine, and often in high abundance [10].

Nitzschia inconspicua Grunowis was collected from the Wadi El-
Rayan lake-Egypt. The steps of isolation and purification approved by 

Pringshiem [11] were followed to obtain unialgal cultures. Nitzschia 
inconspicua was isolated and maintained in a unialgal culture under 
optimum laboratory conditions.

Water sample was collected from Wadi El-Rayan Lake, the filtered 
sterilized by pasteurization through rising temperature to 60°C and 
cooling to 4°C and heating again to 60°C. The sample was enriched with 
0.1 g/l NaNO3 and 0.02 g/l K2HPO4.

For examining the effect of PH, salinity and temperature (global 
warming factors), 3 experiments were carried out.

Test I: The effect of different pH on Nitzschia inconspicu

A simple definition for pH is that it describes the acidity, or 
hydrogen ion (H+) concentration, of a solution. Different pH was 
adjusted in flasks (5, 7 and 8) by using sodium carbonate and vinegar. 

The bioassay experiment was performed in 500 ml, clean dry 
Erlenmeyer flasks containing 200 ml sterilized medium. Treatments 
and control flasks were inoculated with 10,000 Nitzschia inconspicua 
cells ml

-1
 in a logarithmic growth phase.

Test II: Effect of different salinities

The experiment to examine various salinity effects on the Nitzschia 
inconspicua density was performed with three different salinities (25, 
35, 45 g l-1). Salinities were adjusted by adding commercial NaCl.

The experimental and control flasks were maintained in a local 
made incubator at 25 ± 1°C and light intensity of 4000 Lux from "Cool 
White" overhead fluorescent tubes, at lighting cycle of 14-hour light 
followed by 10-hour darkness. The duration of bioassay test was 7 days. 
Three replicate flasks were used for control and the under tested alga.

Test III: The effects of different temperature

The flasks with Nitzschia inconspicua culture were placed in water 

Effect of Climate Changes on Surviving of Nitzschia inconspicua Grunow
Najah Ibrahim Abdulwassi*
Department of Biology, College of Sciences, King Abdul-Aziz University, Jeddah 21589, Kingdom of Saudi Arabia

Abstract
The climate changes that are taking place around the world became a serious environmental problem that should be concerned. 

Three experiments were performed to imitate conditions of the present climate changes and its effect on Nitzschia inconspicua surviving. 
The results revealed the high tolerance of Nitzschia inconspicua to increased water temperature. Water acidification and high salinities 
affected the density of Nitzschia inconspicua negatively. In conclusion, the drastic changes that happen in the environment do not affect 
Nitzschia inconspicua only but also affect other trophic levels. Therefore, we recommend making many efforts to help getting rid of the 
global warming and prevent its dramatic effects on the environment.

*Corresponding author: Najah Ibrahim Abdulwassi, Department of Biology, 
College of Sciences, King Abdul-Aziz University, Jeddah 21589, Kingdom of Saudi 
Arabia, Tel: 00966505629688; E-mail: dr.n.abdulwassi@hotmail.com

Received September 24, 2016; Accepted October 18, 2016; Published October 
24, 2016

Citation: Abdulwassi NI (2016) Effect of Climate Changes on Surviving of 
Nitzschia inconspicua Grunow. J Environ Anal Toxicol 6: 411. doi: 10.4172/2161-
0525.1000411

Copyright: © 2016 Abdulwassi NI. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.



Citation: Abdulwassi NI (2016) Effect of Climate Changes on Surviving of Nitzschia inconspicua Grunow. J Environ Anal Toxicol 6: 411. doi: 
10.4172/2161-0525.1000411

Page 2 of 3

Volume 6 • Issue 6 • 1000411
J Environ Anal Toxicol, an open access journal
ISSN: 2161-0525

bath with different temperatures (10, 20, 30, 40, 50 and 60°C) in order 
to examine the increased atmospheric temperature as a result of climate 
changes.

Results and Discussion
The results of the three present experiments are given in Figures 1-3. 

The Nitzschia inconspicua under different pH (Figure 1) revealed that 
pH 7.2 was optimum for growth of Nitzschia inconspicua with average 
values of 4800, 4650 and 5700 cell/L after 24, 48 and 72 h consequently. 
At pH 8.3, the cells were affected after 48 hours with average number 
of 3500 cells/L. While at the acidic water (pH of 2.2) the Nitzschia 
inconspicua density was decreased to small number after both 48 and 
72 hours (About 200 and 100 cells/L consequently) and the algae died 
shortly after that. Therefore, the present experiment confirmed the 
inhibition effect of increased acidity on Nitzschia inconspicua. The 
increased acidity is a process that results from the global warming, 
which accompanies with ocean acidification as, reported in several 
studies [12,13]. The ocean acidification under the effect of the global 
climate changes is due to dissolving of carbon dioxide from the air 
into the seawater resulting in forming carbonic acid, which leads to 
increasing of seawater acidity. In the present study, the acidic cultures 
have several free hydrogen ion (H+) than the other two cultures (7.2 
and 8.3 pH). The presence of the hydrogen ion disrupts the growth as 
reported in the acidic culture during the present study can be attributed 
to internal acidosis and dormancy resulted from permeability of H+ to 
the cells as mentioned by Wang et al. [14].

Another symptom of global climate change is increasing salinity 
of water bodies, which took place due to elevated air temperature and 
increased evaporation rates. During the present study, the effects of 
different salinities on Nitzschia inconspicua are presented in Figure 2. 
The results revealed that the optimum salinity for Nitzschia inconspicua 
was 25 ppt since it showed the highest density during the experiment 
with about 4600 cells/L. While at salinity, value of 35 ppt the algae 
decreased in number after 72 h but still high in number with 4550 
cells/L. unfortunately, no Nitzschia inconspicua cells survived at salinity 
of 45 ppt during the whole experiment. The present results coincide with 
Wang et al. [14] who reported that the highest growth rate of Nitzschia 
inconspicua was recorded at salinity of 28 ppt. On the other hand, the 
intolerance of Nitzschia inconspicua to higher salinities in laboratory 
may be lower than values that it can tolerate in field perhaps due to 
other laboratory conditions. 

The increased salinity in general increases permeability to sodium 
ions and possibly other ions and water. The process of uncontrolled 
permeability no doubt can affect many vital mechanisms in the Nitzschia 
inconspicua. Therefore; increased salinities can interfere with many vital 
process in algae and in other aquatic animals from other trophic levels [15].

One of the most important features in climate changes is the global 
increase in air temperature, which affects living organisms of different 
trophic levels in many ways [16]. Elevated temperature will lead to 
distinction of many living organisms around the world [17]. Data of 
experiment three (Figure 3) showed the effect of increased temperature 
on Nitzschia inconspicua. The density was high at the first 2 stages 
of water temperatures (10 and 20°C consequently) with maximum 
number recorded at 20°C (about 51660 cells/L). A gradual decrease in 
number of Nitzschia inconspicua took place from 30°C to 60°C. After 
increasing temperature above 60°C, no algae were observed. The warm 
temperature activates the growth. At higher temperature, the oxygen 
concentration decreases due to inverse relationship with temperature, 
which consequently affect the Nitzschia inconspicua density negatively. 
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Figure 1: Effect of different PH on Nitzschia inconspicua density.
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Figure 2: Effect of different salinities on Nitzschia inconspicua density.
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Figure 3: Effect of different water temperatures on Nitzschia inconspicua 
density.

The present results match with the many authors. The biochemical 
reactions of photosynthesis respond to temperature in the same way 
as normal biochemical reactions do and like all enzyme-controlled 
reactions, they will have an optimum temperature above which the 
enzymes begin to lose their structure [18].

In conclusion, the present study reported some of the side effects 
resulting from global climate changes. The drastic changes that happen 
in the environment does not affect Nitzschia inconspicua only, but also 
affect other trophic levels. Therefore, we recommend making many 
efforts to help getting rid of the global warming through decreasing CO2 
emission from all human activities and increasing the green cover by 
planting and conserving plants on our earth.
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