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Summary

The present work aims to investigating the ability of diatoms to re-establish
their communities after being exposed to severe environmental stress such
desiccation. For this purpose, diatoms were subjected to extreme environmental
stress to observe their survival capability. Samples of sediment were collected
from three sites, Magal, Abu Flos and Al-Faw along the course of Shatt Al-Arab
River. Recovery of epiphytic diatoms inhabited the submerged aquatic
macrophyte Ceratophyllum demersum L. was also investigated. Sampling was

carried out during July and August 2020.

Different temperature and salinity regimes were implemented for testing the
ability of diatoms to recover desiccation. Experiments were performed at
various temperature values, 10, 15, 20, 25, 30, 35 and 40 °C, and a range of
salinity concentrations, 1, 2.5, 5, 7.5, 10, 12.5, 15 and 17.5 psu. Principle
component analysis (PCA) analysis was performed to elucidate the effect of

temperature and salinity on diatoms growth rates.

In total, 67 diatom species were identified and included freshwater forms
(25%), brackish water forms (25%) and marine species (26%), as well as, 24%
of taxa with undefined ecological preferences. On the other hand, twenty-five
species of epiphytic diatoms were observed on Ceratophyllum demersum. Five
species; Craspedostauros cf. Britannicus, Nitzschia invisitata, Pinnularia
quadratarea, Simonsenia sp. and Tryblionella plana were not previously
reported in Iraq and considered as new to Iraq. Current study also described the

species Synedropsis abuflosensis, as a new species in the world.

Our findings showed that the recovery rate of diatom species at all sites
appeared to be rather similar. 40%, 38% and 37% of all taxa encountered were
able to recover desiccation at sites 1, 2 and 3 respectively. Recovering ability of
those species varies with variable temperature. Favourable temperature for most
species to regrow ranged between 15 and 25 °C, although few species flourished
at higher temperature, while no growth observed at 40 °C. Nitzschia palea
exhibited the maximum growth rate at all temperatures (10 -35 °C). On the other

hand, 32% of all epiphytic species encountered were able to recover at 20 °C.



As for salinity, the recovery of diatom species varies between the sites
depending on their environmental preferences. Number of species recovered at
various salinity levels was rather low in comparison to the total number of
diatoms encountered in the original samples. Only 13% of the species found at
all sites were able to recover desiccation in regard to salinity variation
(desiccation & salinity changes), These are distributed as the following: 7.2% at

site 1, 12.7% and 13% at sites 2 and 3 respectively.

Principal Component Analysis (PCA) was applied to find the correlation
between diatom species recovery and the values of temperature and salinity
concentrations that used in present study. Temperature results of the PCA ended
up with four groups of diatom species which responded closely to the natural
temperature regimes of the Shatt Al- Arab river that do not exceed 33 °C. The
recovery was more pronounced at 15 and 20 °C, followed by 25 and 30 °C,
while most of species were sensitive to temperature greater than 30 °C.

PCA results for salinity ended up with more correlated groups. Site 1 include 4
groups of species. Group 1 include Nitzschia palea, Nitzschia gracilis, Nitzschia
filiformis, Entomoneis corrugate and Nitzschia Umbonata which have strong
correlation with salinity value of 1 and 2.5 psu. Group 2 include Nitzschia
filiformis, Nitzschia gracilis and Nitzschia palea which have clear correlation
with salinity value of 5 psu, while group 3 include Nitzschia gracilis and
Nitzschia palea and have clear correlation with 7.5 and 10 psu. Group 4 include

only Nitzschia palea which has clear correlation with salinity12.5 and 15 psu.

Site 2 include 4 groups of diatom species. Group 1 include C. menighiniana,
Cyclotella striata, Entomoneis corrugate, Lindavia sp., Navicula erifuga,
Navicula sp2, Nitzschia gracilis, Nitzschia palea and Synedropsis abuflosensis
which have strong correlation with salinity 5 psu. Group 2 include Nitzschia
gracilis, Nitzschia palea and Synedropsis abuflosensis which have strong
correlation with salinity 1, 2.5, 7.5 psu. Group 3 include Nitzschia gracilis and

Nitzschia palea which have clear correlation with salinity 10 psu. The last group



include only Nitzschia palea which has clear correlation with salinity 12.5 and
15 psu. Finally, site 3 also include 4 groups of diatom species, the first group
includes Cyclotella sp., Cyclotella striata, Entomoneis corrugate, Nitzschia
palea, Nitzschia spl. and Petrodictyon gemma which have strong correlation
with salinity 5 psu. The second group include Nitzschia palea, Nitzschia spl and
Petrodictyon gemma which have strong correlation with 7.5 psu, while the third
group include N. palea and Nitzschia sp1 have clear correlation with salinity 2.5,
10 and 12.5 psu. Finally, the fourth group include only Nitzschia palea which
has a significant correlation with salinity 12.5 and 15 psu.

The outcome of the present study clearly indicates that some species of

diatoms can recover after exposure to severe environmental stress.



