
Original Research Articles 

Seasonal variation of phytoplankton in My Thanh River, Mekong          
delta, Vietnam   
Thi K. L. Nguyen1 a, Van H. Au1 , Thi C. T. Phan1, Trung G. Tran1, Truong G. Huynh1, Ngoc U. Vu1 ,
Thanh P. Nguyen1

1 College of Aquaculture and Fisheries, Can Tho University, 3/2 Street, Ninh Kieu District, Can Tho City 94000, Vietnam 

Keywords: Algae density, My Thanh River, phytoplankton composition, rainy and dry seasons, Shannon-Weiner diversity index (H’) 

https://doi.org/10.46989/001c.77858 

Israeli Journal of Aquaculture - Bamidgeh 
Vol. 75, 2023 

A study on the seasonal variation of phytoplankton composition was conducted at the 
upper, middle, and lower parts of the My Thanh River, which supplies an important 
source of water for aquaculture. Qualitative and quantitative samples of phytoplankton 
were collected monthly at both high and low tide. The results showed that a total of 171 
phytoplankton (algae) species were recorded, belonging to 59 genera and 5 phyla. 
Diatoms were the most abundant group with the highest species number, followed by 
green algae. The other phyla possessed a lower number of species. The species 
composition was more diverse in the rainy season and at high tide at most of the 
sampling sites. The mean density of algae varied from 30,900-43,521 ind.L-1. The density 
of diatoms was higher in the middle and lower parts. At the same time, euglenoids 
displayed the highest density in the upper part, showing a difference in the dominant 
algae group under the influence of salinity. Salinity was found to be significantly 
positively correlated (p<0.01) with diatoms, whereas it was negatively correlated (p<0.05) 
with blue-green algae and euglenoids. The algae composition was quite diverse, with the 
H’ index ranging from 2.0-3.3, showing the water quality was slightly to moderately 
polluted. 

INTRODUCTION 

The My Thanh river, located in Soc Trang province, has a 
length of about 25 km. This river is the primary source of 
water for agricultural production, especially brackish aqua-
culture in the dry season. In order to develop aquaculture 
more sustainably, water management needs to be taken 
into consideration, especially where there are significant 
changes in ecological conditions from freshwater to brack-
ish. Management of large rivers requires a balance between 
human needs and ecological integrity, although, until quite 
recently, ecological principles have played a minor role in 
river management.1 Water quality parameters such as tem-
perature, salinity, turbidity, and nutrient contents often 
fluctuate widely in these areas,2 which affect the distribu-
tion of aquatic organisms, including phytoplankton (algae). 

Algae are an important part of the food chain and play 
a central role in the functioning of large rivers. Algal com-
munities are major producers and crucial food sources for 
planktonic consumers, and they may represent the primary 
oxygen source in many low-gradient rivers.3 Phytoplankton 
communities also contribute approximately 50% of global 
primary production in many food webs of estuary ecosys-

tems.4 However, phytoplankton communities are sensitive 
to alterations in their habitats, and thereby, their biomass 
and species are utilized as indicators of aquatic habitat 
qualifications.5 Some species thrive in highly eutrophic wa-
ters, whereas others are very sensitive to environmental 
changes. Some species thrive in highly eutrophic waters, 
whereas others are very sensitive to environmental 
changes. Seasonal variations in phytoplankton are related 
to a variety of environmental factors in aquatic environ-
ments.6 In addition, seasonal variation of phytoplankton 
biomass, species composition, and productivity differ 
markedly among the estuarine habitat types.7 According to 
Lien et al.,8 the fluctuation of algae composition in the es-
tuary of the Hau River in the Mekong delta was influenced 
by the seasonal characteristics and tidal regime. Phyto-
plankton of Sefid Rud River could be considered as bio-indi-
cators of water quality in several areas subjected to anthro-
pogenic disturbance.9 Good water quality in fish or shrimp 
ponds is essential for survival and adequate growth.10 Wa-
ter quality in the aquaculture ponds mainly depends on the 
quality of the water source in the surrounding area. At pre-
sent, little is known about the spatial and temporal changes 
of phytoplankton populations in the river transition areas 
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Table 1. Sampling sites in My Thanh river of Soc Trang province           

No Sites Geographical 
coordinates of 

sampling points 

Description of sampling locations 

1 Nhu Gia 
(upper part of 
the river) 

N: 9o30’08.0”, 
E: 
105o51’11.9” 

This location, near a residential area, is about 25 km from the My Thanh estuary, 
surrounded by rice and shrimp farming areas. The aquatic environment has very 
low salinity in the rainy season 

2 My Thanh 
(middle part of 
the river) 

N: 9o25’38.0”, 
E: 
105o59’40.1” 

This collection site is about 12–13 km from the My Thanh estuary. The 
surrounding area has a few households and mainly whiteleg shrimp farming. 

3 My Thanh 
Estuary (lower 
part of the 
river) 

N: 9o24’33.1”, 
E: 
106o12’36.4” 

This is the coastal area that is strongly affected by the tidal regime. The water 
quality factors change significantly between the rainy and dry seasons. 

Figure 1. Sampling sites in My Thanh river       

from freshwater to brackish water, especially in the Mekong 
Delta. The aim of this study was therefore to determine the 
seasonal succession, overall structure, and diversity of phy-
toplankton populations on the My Thanh River, one of the 
largest rivers in the Soc Trang province coastal area. Find-
ings from this study would serve as a baseline for water 
quality management, particularly for aquaculture in the re-
gion. 

MATERIALS AND METHODS 

Phytoplankton samples were collected on the My Thanh 
River in Soc Trang province at three main sampling sites, 
including the upper (Nhu Gia), middle (My Thanh), and 
lower (My Thanh River mouth) parts of the river (Table 1   
and Figure 1 ). Sampling was undertaken monthly for six 
periods in the rainy season (May to October) and six peri-
ods in the dry season (November to April of the following 
year). Quantitative and qualitative samples were collected 
during both high and low tides at the study locations. 

Qualitative samples of phytoplankton were collected by 
a phytoplankton net with a mesh size of 25 µm which 
was dragged along the sampling sites. Quantitative samples 
were collected by a settling method by filling a 1L bottle 
with water from a bucket that was taken from different 

points of the sampling site. All samples were fixed with 
commercial formalin at a concentration of 2-4%. Identifi-
cation of algae species was implemented based on common 
taxonomic keys including Shirota,11 An,12 Carmelo et al.,13 

Tien and Hanh,14 Tuyen,15 and Bellinger and Sigee.16 Den-
sities of algae were determined at the species level using 
the Sedgewick-Rafter counting chamber developed by Boyd 
and Tucker.17 Water quality parameters including temper-
ature, pH, salinity, TSS, DO, BOD5, COD, TAN, NO3

-, TN, 
PO4

3-, and TP were also recorded and collected at the same 
time with algae sampling and analyzed following the 
APHA.18 The water parameters were used to explain the ef-
fects of water quality on the phytoplankton composition in 
the study area. 

The Shannon-Weiner diversity index (H’) was calculated 
by the formula: 

(Where Pi = ni / N; ni is the density of species i, and N is the 
total density of algae) 

Algae density by phylum was used to determine the cor-
relation between phytoplankton population and water 
quality parameters and assess the similarity of the compo-
sition of phytoplankton among sampling sites by the clus-
ter analysis method19 using SPSS 22.0 software. 
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Figure 2. Species composition of algae in My Thanh river         

RESULTS 
SPECIES COMPOSITION OF PHYTOPLANKTON IN THE 
MY THANH RIVER, SOC TRANG PROVINCE 

A total of 171 phytoplankton species was recorded on the 
My Thanh River belonging to 59 genera and 5 phyla. Di-
atoms (Bacillariophyta) had the highest number of species 
(71 species, accounting for 42%) belonging to 23 genera, 
followed by green algae (Chlorophyta) with 37 species 
(22%) of 15 genera. Other groups, including euglenoids 
(Euglenophyta), dinoflagellates (Dinophyta), and blue-
green algae (Cyanobacteria), possessed 16-30 species 
(9-18%) of 4-12 genera (Figure 2 ). Diatoms were more di-
verse in species number compared to the others. 

SEASONAL FLUCTUATION OF PHYTOPLANKTON 
COMPOSITION ON THE MY THANH RIVER 

The species number of phytoplankton in the rainy season 
was higher than that in the dry season, but no significant 
difference was found between the sampling sites. The num-
ber of species recorded in the rainy and dry seasons was 
141-149 species and 127-148 species, respectively. Dino-
phyta and Bacillariophyta displayed a tendency of increas-
ing species numbers from the middle to lower parts, while 
Cyanobacteria and Chlorophyta showed the opposite trend 
(Figure 3 ). Some common algae species discovered in the 
My Thanh river such as Coscinodiscus radiatus, Gyrosigma 
attenuatum, Melosira granulata, Thalassiothrix frauenfeldii 
(Bacillariophyta), Oscillatoria limosa, Spirulina major 
(Cyanobacteria), Pediastrum biradiatum (Chlorophyta), 
Peridinium sp. (Dinophyta), Euglena acutissima, Euglena 
oxyuris, Phacus alata, Phacus longicauda, Phacus torta, Tra-
chelomonas hispida, Trachelomonas lagenella (Eugleno-
phyta). 

The total species number of phytoplankton was always 
higher at high tide than at low tide at all sampling sites. 
The composition of algae at high and low tides varied from 
101-118 species and 80-95 species, respectively. The 
species composition of diatoms and dinoflagellates in the 
middle and lower parts was likely higher than that in the 
upper part (Figure 4 ). 

COMPOSITION AND DENSITY OF PHYTOPLANKTON IN 
DIFFERENT PARTS OF MY THANH RIVER 

The mean species number of phytoplankton was not sig-
nificantly different between sampling sites. The total num-
ber of species recorded in the upper part, middle part, and 
lower part was 27±3-42±5, 28±3-40±8, and 31±5-44±6 
species, respectively. The mean species number in the rainy 
season was higher than that in the dry season. In the upper 
part, the phytoplankton composition varied from 23 to 48 
species during the sampling stages. The species composi-
tion of algae at low tide (LT) and high tide (HT) ranged from 
23 to 39 species and 34 to 48 species, respectively. There 
was no significant difference in species composition be-
tween euglenoids, green algae, and diatoms. However, the 
number of dinoflagellate species was the lowest. The com-
mon algae species identified were Coscinodiscus, Cyclotella, 
Melosira, Navicula, Nitzschia, Surirella (Bacillariophyta), Os-
cillatoria (Cyanobacteria), Closterium, Pediastrum, 
Scenedesmus (Chlorophyta), Peridinium (Dinophyta), Eu-
glena, Phacus, and Trachelomonas (Euglenophyta). The 
structure of the phytoplankton community in the middle 
and lower parts was similar, with diatoms being more abun-
dant than others. The closer to the estuary zone, the higher 
the species numbers of diatoms and dinoflagellates were 
found. The species numbers of diatoms in the middle part 
and lower part ranged from 13-17 species and 18-23 
species, respectively, while this group in the upper part was 
very low with 7-13 species. The variation in species compo-
sition of dinoflagellates was similar to that of diatoms. The 
number of dinoflagellate species in the upper part, mid-
dle part, and lower part was 1-3, 1-4, and 3-7 species, re-
spectively. However, the variation of species composition of 
blue-green algae, euglenoids, and green algae from the up-
per part to the lower part of the My Thanh river tended to 
be opposite to that of diatoms and dinoflagellates (Figure  
5). 

The mean density of phytoplankton in the study area 
varied from 30,900±15,473 to 83,122±72,956 ind.L-1 (Fig-
ure 6 ). A remarkable difference in density was found be-
tween sampling sites. In the upper part, density was high 
in the rainy season and low in the dry season. The mean 
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Figure 3. Total number of phytoplankton species at sampling sites in the rainy season (RS) and dry season (DS)                  
in the My Thanh river of Soc Trang province          

Figure 4. Total number of phytoplankton species at sampling sites at high and low tides in the My Thanh river,                   
Soc Trang province    

density of algae ranged from 30,900 to 66,056 ind.L-1, in 
which euglenoids accounted for a high proportion with a 
density ranging from 11,688 to 21,463 ind.L-1. The dom-
inant genera belonging to eugleoids consisted of Euglena, 
Phacus, and Trachelomonas. Blue green algae and green al-
gae presented lower densities, with 4,460-9,620 ind.L-1 and 
6,926-9,292 ind.L-1, respectively. In the middle part, there 
was no significant difference in density between the rainy 
and dry seasons, varying from 38,070 to 51,624 ind.L-1. The 
densities of blue-green algae, green algae, and euglenoids 
in the middle part tended to decrease at a slower rate than 
those in the upper part. In the lower part, the algae density 
was relatively higher than the other sites (36,346-83,122 
ind.L-1), and diatoms accounted for the highest proportion 
both in the rainy and dry seasons and even at high and low 
tides. This finding demonstrated that diatoms play a criti-

cal role in algae production in the My Thanh estuary (lower 
part). The seasonal fluctuation of algae density in the My 
Thanh River did not follow any obvious trend. Dominant di-
atom genera included Biddulphia, Coscinodiscus, Cyclotella, 
Cymbella, Melosira, Navicula, Thalassiosira, and Thalassio-
thrix. 

DIVERSITY OF PHYTOPLANKTON IN THE MY THANH 
RIVER, SOC TRANG PROVINCE 

In general, the species composition of algae in the My 
Thanh River was relatively diverse. The diversity of algae 
manifested by the Shannon-Wiener index (H’) ranged from 
2.0-3.1 and did not differ significantly between the rainy 
and dry seasons (Figure 7 ). The H’ value in the rainy and 
dry seasons varied in a range of 2.5-3.1 and 2.6-3.0, respec-
tively. Based on the H’ index, the results revealed that the 
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Figure 5. The mean phytoplankton composition at the sampling sites in the rainy and dry seasons of the My                  
Thanh River   

Figure 6. The mean density of phytoplankton in the rainy and dry seasons of the My Thanh river                 

diversity of algae was significantly positively correlated (p 
<0.05) with COD level (Table 2 ). In addition, the H’ index 
can be used to assess the ecological status of the water bod-
ies. Zheng et al.20 categorized water quality based on the H’ 
index as H’: > 4.5, very clean; H’: 3.0-4.5, clean; H’: 2.0-3.0, 
slightly polluted; H’: 1.0-2.0, moderately polluted; and H’: 
<1.0, heavily polluted. From the above results, the water 
quality in the study area was evaluated as slightly to mod-
erately polluted. The density of algae determined at a low 
level shows a water environment with low nutrient levels 

CORRELATION BETWEEN PHYTOPLANKTON AND 
PARAMETERS OF WATER QUALITY IN THE MY THANH 
RIVER 

The relation between water quality parameters and algae 
densities is presented in Table 2 . The abundance of green 
algae, euglenoids, and total density of algae had a signifi-
cantly positive relationship (p<0.05) with temperature. The 
algal diversity shown through the H’ index had a signif-

icantly negative relationship (p<0.01) with pH level. Di-
atoms and total density of algae showed a significantly 
positive correlation (p<0.01) with salinity, while there was 
a significantly negative correlation with blue-green algae 
(p<0.05) and euglenoids (p<0.01) with salinity. In addition, 
the distribution of diatoms was also considerable, depend-
ing upon the concentrations of TSS, DO, BOD5, NO3

-. When 
the concentration of these water quality parameters is high, 
diatoms will thrive and increase in density. However, di-
atoms were negatively correlated with COD (p<0.05) and TP 
(p<0.05) elements. A significantly positive relationship was 
found between algae abundance and salinity (p<0.05), TSS 
(p<0.01), COD (0.05) and TP (p<0.05) levels. In addition, the 
H’ index showed a positive correlation with COD concentra-
tion. No significant relation was found between dinoflagel-
late density and water environment factors as well as salin-
ity. 
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Figure 7. Shannon-Weiner diversity index (H’) at sampling locations of the My Thanh river             

Table 2. Correlation between phytoplankton abundance and water quality parameters in My Thanh River             

BA DI CY CH EU Total H' 

Tem. 0.16 -0.01 0.08 0.26* 0.25* 0.24* 0.20 

pH -0.05 -0.03 -0.08 -0.16 -0.18 - 0.13 -0.31** 

Salinity 0.43** 0.20 -0.24* 0.03 -0.33** 0,24* -0.03 

TSS 0.54** -0.08 -0.06 0.01 -0.01 0,37** -0.09 

DO 0,26* 0.06 -0.22 -0.10 -0.29* 0.09 0.22 

BOD5 0.30** 0.11 -0.07 0.06 -0.26* 0.17 -0.06 

COD -0.25* -0.08 -0.06 -0.21 -0.18 -0,29* 0.27* 

TAN -0.18 -0.09 0.15 0.02 0,32** -0.04 0.15 

NO3
- 0.35** 0.12 -0.09 0.19 -0,23* 0.23 -0.11 

TN -0.05 -0.01 -0.02 -0.04 -0.22 -0.11 -0.06 

PO4
3- 0.01 -0.14 -0.05 -0.25* 0.26* 0.02 0.19 

TP -0.25* 0.03 -0.09 -0.21 -0.06 -0.23* 0.20 

Note: *. Correlation is significant at the 0.05 level (2-tailed), **. Correlation is significant at the 0.01 level (2-tailed). Tem.: Temperature, BA: Bacillariophyta, DI: Dinophyta, CY: Cyanobacte-
ria, CH: Chlorophyta, EU: Euglenophyta, Total: Total density of algae 

SIMILARITY ASSESSMENT OF PHYTOPLANKTON 
COMMUNITY AT SAMPLING LOCATIONS IN THE RAINY 
AND DRY SEASONS 

The cluster analysis results in Figure 8.1  and Figure 8.2   
showed that the sampling sites with similar Euclid dis-
tances would have high similarity in phytoplankton compo-
sition. In the rainy season, the distribution of phytoplank-
ton in the My Thanh River could be divided into 3 water 
body groups. Group 1 included the lower, middle, and up-
per parts. Group 2 consisted of the lower and middle parts, 
and group 3 was just the lower part. In the dry season, the 
distribution of phytoplankton was distinguished into two 
obvious groups. Group 1 consisted of the upper and mid-
dle parts, which had high similarity in the composition of 
phytoplankton at both high and low tides. Group 2 contains 
only the lower part (the estuary area) at both high and low 
tides. 

DISCUSSION 

The species composition of phytoplankton recorded in My 
Thanh River was relatively lower (171 species) than that 
in the Hau River estuary (221 species),8 but higher (157 
species) than that in the Ham Luong River of Ben Tre 
Province, Vietnam.21 Although the total number of phy-
toplankton species identified in these rivers was different, 
the common five phyla, including Cyanobacteria, Chloro-
phyta, Euglenophyta, Bacillariophyta, and Dinophyta, were 
consistent in all locations. Diatoms (Bacillariophyta) were 
more diverse than other groups. In this study, the results 
found 71 species of diatoms, while the downstream area of 
the Tien and Hau Rivers in the Mekong Delta identified a 
total number of 119 diatom species.22 Total diatoms abun-
dance appears to vary seasonally. Diatoms were present 
throughout the year under all temperatures and salinities 
constituting major part of phytoplankton.23 The total phy-
toplankton species were generally not significantly differ-
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Figure 8.1. Similarity of phytoplankton between     
sampling locations in My Thanh in the rainy season          

Figure 8.2. Similarity of phytoplankton between     
sampling locations in My Thanh river in the dry season           

ent between the rainy and dry seasons. However, the influ-
ence of tidal regimes on the distribution of phytoplankton 
was recognized, as the species number at high tide was al-
ways higher than that at low tide at all sampling sites. At 
high tide, water from the sea enters inland water bodies 
carrying brackish-saltwater algae species, thereby increas-
ing the number of algae species at this time. The species 
composition of diatoms increased more than that of other 
algae species. In contrast, at low tide, water from rivers 
and canals flows into estuaries, so the species composition 
is lower than that at high tide. Simlar results were also 
identified by Lien et al.8 in a study on seasonal variation 
of phytoplankton composition in the estuary of the Hau 
River, Soc Trang Province, Vietnam. Some common algae 
genera were detected during the survey periods both in the 
rainy and dry seasons, such as Coscinodiscus, Cyclotella, Gy-

rosigma, Navicula, Nitzschia (Bacillariophyta), Oscillatoria 
(Cyanobacteria), and Euglena (Euglenophyta). These algae 
are able to adapt to a wide range of salinities and are cat-
egorized as euryhaline algae. They are distributed in both 
freshwater and brackish environments with salinity varying 
from 0-27‰, because they can move temporarily with wa-
ter flow from upstream to downstream or the opposite. 

The closer the collection sites were to the river mouth, 
the more diverse the species of diatoms became. Diversity 
and abundance of phytoplankton were related to the 
physicochemical parameters in general and more particu-
larly to temperature, DO, BOD, salinity, and nutrient avail-
ability. In addition, salinity was reported as the major factor 
determining phytoplankton distribution.24 In the current 
study, salinity in the My Thanh River was highly variable 
(0-27 ‰) over the survey periods. An increase in the di-
versity of algae species in the estuary area compared to 
other collecting sites was associated with increased salinity. 
The mean salinity through the study periods in the estuar-
ine area of My Thanh was higher (10.7-14.8 ‰) than the 
salinity in the upper part (2-3 ‰) and middle part (2.3-6.3 
‰). According to Badsi et al.,25 the estuaries form a tran-
sitional zone between two aquatic biomes, the freshwater 
and the marine biomes. Marine organisms are adapted to 
high salinity and cannot survive in freshwater areas. Fresh-
water organisms are adapted to low salinity and do not sur-
vive in seawater. Some marine or freshwater species have 
evolved a tolerance to intermediate salinity or to salin-
ity fluctuations and can therefore survive in the brackish 
water of the estuary. Therefore, the structure of species 
composition, frequency of occurrence, and dominance of 
phytoplankton were different among sampling sites. In the 
rainy season, some algae genera adapted to low salinity dis-
played a very high frequency of occurrence at the upper 
part, while their frequency of occurrence was very low at 
locations with higher salinity. These include Closterium, 
Scenedesmus, Staurastrum (Chlorophyta), Lyngbya 
(Cyanobacteria), Trachelomonas, and Phacus (Eugleno-
phyta). In contrast, during the dry season, high-salinity 
adaptive algae were present in the lower and middle parts 
and reduced the frequency of occurrence in the upper part, 
where salinity was lower than the middle part. That was 
the distribution characteristics of algae like Biddulphia, Cy-
clotella, Gyrosigma, Surirella, Thalassiosira, Thalassiothrix 
(Bacillariophyta), Ceratium, and Peridinium (Dinophyta). 
Especially, Thalassiosira and Thalassiothrix were not found 
in the upper part in the dry season. The results again 
showed that salinity was the main factor affecting the dis-
tribution of algae in the estuarine region. 

The survival and replication of phytoplankton are 
greatly influenced by various environmental parameters.26 

In this study, diatoms had a positive correlation with the 
contents of TSS (p<0.01), DO (p<0.05), and BOD5 (p<0.01). 
The mean DO concentration was recorded highest in the 
lower part of the My Thanh River during the rainy and 
dry seasons, which coincided with the highest algae den-
sity. Under the photosynthesis process by algae, oxygen was 
produced, resulting in high DO content in this area. Ac-
cording to Raven et al.,27 changes in pH in natural waters 
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are likely to have profound effects on algal physiology. Ad-
ditionally, pH can affect the rates of photosynthesis and 
growth of algae directly by altering acid-base balance or via 
the effects on speciation of dissolved inorganic carbon.28 In 
the estuarine ecosystem, turbidity, salinity, and nutrients 
are the main environmental variables influencing the phy-
toplankton communities.29 George et al.30 also confirmed 
that phosphate and nitrogen are the main factors influenc-
ing phytoplankton composition in many estuarine ecosys-
tems. Blue-green algae and dinoflagellates generally did 
not have a strong correlation with the nutrient content of 
the My Thanh River. However, green algae had a positive 
correlation with PO4

3- concentration. Euglenoids devel-
oped strongly when TAN and PO4

3- contents were high. The 
average TAN content in the upper part was higher than that 
in other sites in both rainy and dry seasons, as this factor 
favored the growth of euglenoids. Diatom density increased 
with high NO3

- content (p<0.01), but with low COD (p<0.05) 
and low TP (p<0.05) levels. Bacillariophyta usually like to 
live in water environments with high nitrate concentra-
tions.31 The abundance and distribution of diatoms are also 
known to determine water quality as indicators of nutrient 
rich environment. Organic loads decreased the abundance 
and diversity of diatom communities in the region.23 Di-
atoms are sensitive to limnological and environmental vari-
ables, and their community structure may quickly respond 
to changing physical, chemical, and biological conditions in 
the environment.32 Therefore, the community structure of 
phytoplankton may differ, however, depending on the hy-
drodynamic conditions and nutrient levels within the water 
body.33 

The results of the assessment of phytoplankton com-
position similarity in the survey area showed that their 
composition in the rainy season was not clearly distinct 
between sampling sites due to the great influence of the 
tidal regime and seasonal factors. The sampling locations 
were categorized into three groups. The first group covered 
the upper and middle parts where algae densities at the 
low tide were similar, ranging from 38,070-48,183 ind.L-1. 
As these areas were influenced by the inland water, algae 
densities were not remarkably different. Therefore, they 
were arranged in the same group. The highest algae density 
was recorded in group two, ranging from 66,056-83,122 
ind.L-1. Although the upper and lower parts were in the 
same group, euglenoids were abundant in the upper part 
while diatoms were dominant in the lower part. The last 
group was only the middle part, where algae density was 
lowest (36,383 ind.L-1) in all sampling points in the rainy 
season. The species composition and density of algae in the 
dry season were strongly different between sampling sites 
in the upper part (Nhu Gia), middle part (My Thanh), and 
lower part (My Thanh estuary). Figure 8.1  allows for the 
distinction of two groups. The first group includes the sam-
pling locations of the upper and middle parts in both high 
and low tides, which had high similarity in algae density, 
so they were classified in the same group with algae densi-
ties ranging from 30,900-51,624 ind.L-1. Similarly, the sec-
ond group belonged to the lower part, which contained the 
highest algae density, varying from 43,521-66,773 ind.L-1. 

This distribution could be explained by salinity and tempo-
ral gradients with seasonal effects and the existence of sim-
ilar conditions in the stations of the same group.25 

The species composition of phytoplankton in the My 
Thanh River was generally quite diverse, but there was no 
significant difference between the rainy and dry seasons as 
well as at high and low tides (Figure 7 ). However, the diver-
sity of algae at the sampling locations through the survey 
periods fluctuated highly. The H’ index ranged from 2.0-3.1. 
This result showed that the diversity of algae was depen-
dent on the seasonality characteristic and tidal regimes. 
The nutrient contents of water in the dry season, such 
as TAN, TN, and TP, were quite higher than those in the 
rainy season. Hence, algae composition in the rainy season 
tended to be lower than that in the dry season in both 
high and low tides, but this difference was not statistically 
significant (p>0.05). In addition, an increase in species di-
versity may be associated with higher salinity and anthro-
pogenic contaminants in the dry season. This indicated 
that the diversity index could be used for the evaluation of 
water quality in the My Thanh River. The density and di-
versity of phytoplankton are biological indicators for eval-
uating water quality and the degree of eutrophication.34 

The results of the H’ index from the present study revealed 
that the water quality in the My Thanh River ranged from 
light to moderate pollution. In general, the overall findings 
of this study showed that tidal regimes as well as seasonal 
characteristics of the ecosystem influence the species com-
position and their relative abundance of phytoplankton in 
the My Thanh estuarine region. 

CONCLUSIONS 

The phytoplankton species composition, structure, and 
density changed significantly as the water environment 
changed from freshwater to brackish water in the estuarine 
area. The species composition of phytoplankton in the My 
Thanh River was quite diverse. Water quality in the study 
area ranged from light to moderate pollution. The man-
agement of water quality in the My Thanh River should be 
conducted periodically in order to support ecological health 
monitoring. This could also help shrimp farming owners 
use surface water sources more effectively by predicting 
changes in water environment elements as well as phyto-
plankton population. 
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