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Abstract  

The aim of the present study was to give important and improved knowledge about aquatic biodiversity in the 
Moeyingyi Reservoir in Myanmar. The survey took place in November 2015 and included physical measurements, 
water chemistry, phytoplankton, and aquatic macrophytes. Moeyingyi is a very shallow and turbid lake, with low 
conductivity and varying nutrient conditions. Around 110 phytoplankton taxa were determined from Moeyingyi 
reservoir, however, most of the taxa were sporadically distributed. An important indicator group in the phytoplankton 
was the euglenoids. Other frequent species belonged to diatoms, desmids and other green algae. The phytoplankton 
biomass was low, likely caused by light imitation because of the high turbidity. In total, 18 species of aquatic 
macrophytes were recorded, dominated by species with floating leaves and free-floating species. Most of the species in 
these groups can survive in water with bad light conditions. The most abundant species in Moeyingy was the lotus 
Nelumbo nucifera, which make huge stands in some parts of the lake, probably only in areas with permanent water. Most 
of the species are native and common in Asia, only one invasive aquatic macrophyte, the water hyacinth Eichornia 
crassipes, appeared in Moeyingyi. Very few field surveys about aquatic macrophytes in lakes in Myanmar are published. 
The aquatic biodiversity and species abundance in lakes in tropic areas seem to vary throughout the year. To get a more 
complete overview of the aquatic biodiversity in Moeyingyi, we suggest visiting the lake again, preferably in the dry 
season.  
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Preface 

This study was performed by Norwegian Institute for Water Research 
(NIVA) on commission from Norwegian Environment Agency (NEA).   
 
The field survey in Moeyingyi was performed by Thin Thin Yu, Park 
Warden at Moeyingyi WS, Thida Swe from Forest Research Institute 
(FRI), and Andreas Ballot and Marit Mjelde from NIVA.  Thin Thin Yu 
also provided valuable information about the site and earlier data.  
 
The phytoplankton samples are analysed and reported by Andreas 
Ballot, while aquatic macrophytes are described and reported by Marit 
Mjelde. The water samples are analysed at the chemical laboratory at 
NIVA. All photos are taken by Andreas Ballot and Marit Mjelde. John 
Rune Selvik, NIVA, has provided the locality map.   
 
The report is written by Marit Mjelde and Andreas Ballot.  
 
Jan-Petter Hubert Hansen (NEA) initiated the field study in Moeyingyi, 
while Vibeke Husby has been our contact in Norwegian Environment 
Agency (NEA).  
 
Thanks to all for a very valuable cooperation!  
 
 

 
Oslo, 1. February 2016 
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Summary 

Moeyingyi reservoir (constructed in 1878) is situated in the Bago Region, south eastern part of Myanmar.  
The area was established as Moeyingyi Wetland Wildlife Sanctuary in 1988, and in 2004 it was designated 
as the first Ramsar site of Myanmar. 
 
The present survey is part of the project “Conservation of biodiversity and improved management of 
protected areas in Myanmar”, a joint project between the Ministry of Natural Resources and 
Environmental Conservation (MONREC) and the Norwegian Environment Agency (NEA). The aim of 
the field survey has been to give important and improved knowledge about aquatic biodiversity in the lake. 
It has also provided important data to the project “Integrated Water Resources Management - 
Institutional Building and Training”, a co-operation between MONREC and Norwegian Institute for 
Water Research (NIVA), where one of the outputs is to suggest preliminary ecological status criteria for 
lakes in Myanmar. 
 
The survey took place in November 2015 and included physical measurements, water chemistry, 
phytoplankton, and aquatic macrophytes. In addition, we have included data from a preliminary study in 
May 2015. Moeyingyi is a very shallow and turbid lake, with low conductivity and varying nutrient 
conditions. At the end of the dry season, Moeyingyi could be classified as eutrophic, while the nutrient 
levels were low just after the rainy season, most likely due to dilution. However, to characterize the trophic 
conditions in Moeyingyi properly and track the sources of pollution an extended survey is needed.  
 
Around 110 phytoplankton taxa were determined in Moeyingyi reservoir. However, most of the taxa were 
sporadically distributed. Cyanobacteria, which are often the dominant taxa in eutrophic waters, are limited 
by the low alkalinity of the lake. An important indicator group in the phytoplankton of Moeyingyi 
reservoir was the euglenoids. In several areas the water surface was covered with an orange-red film, 
caused by a mass development of Euglena cf. haematodes. Other frequent species belonged to diatoms, 
desmids and other green algae. The total phytoplankton biomass was low, similar to the situation in 
oligotrophic water, however in Moeyingyi the low biomass is caused by light limitation because of the high 
turbidity. In the dry season with less water and increasing nutrient concentrations, the phytoplankton 
composition and biomasses is expected to be different and should be investigated to complete the whole 
picture.  
 
In total, we recorded 18 species of aquatic macrophytes in Moeyingyi. Species with floating leaves and 
free-floating species dominated in the lake. Most of the species in these groups can survive in water with 
bad light conditions, and are characterized as tolerant species according to eutrophication. Only four 
submerged species were recorded, among them the two free-floating Utricularia species, which are able to 
float close to the surface and avoid bad light conditions in deeper water. These species are also common 
in low alkalinity water, while most of the other submerged species prefer moderate-high alkalinity lakes. 
The most frequent species were Nympoides indica, Eichornia crassipes, Trapa natans and Utricularia aurea. 
However, the most abundant species in Moeyingy is the lotus Nelumbo nucifera, which make huge stands in 
some parts of the lake, probably only in areas with permanent water. Most of the recorded species are 
native and common in Asia. We recorded only one invasive species among the aquatic macrophytes; the 
water hyacinth Eichornia crassipes. Compared to Inlay Lake (Shan State), the species number in Moeyingyi is 
low, especially among the submerged species. 
 
Very few field surveys about aquatic macrophytes and phytoplankton in lakes in Myanmar are published.  
Due to our experience, the aquatic biodiversity and species abundance lakes in tropic areas seem to vary a 
great deal throughout the year. To get a more complete overview of the aquatic biodiversity in Moeyingyi, 
we suggest visiting the lake again, preferably in the dry season.  
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1. Introduction 

1.1 Background 

Moeyingyi reservoir is situated in the Bago Region, south eastern part of Myanmar (centre coordinates:  

17º 32′57′′ N; 96º 36′ 58′′ E) (Figure 1). The reservoir was constructed in 1878, originally to provide water to the 
Bago-Sittaung canal (linking the Bago and Sittaung rivers) for transport of timber by boat. In 1988, the 
area was established as Moeyingyi Wetland Wildlife Sanctuary, for the protection of water birds and their 
habitats. In November 2004 it was designated as the first Ramsar site of Myanmar 
(https://rsis.ramsar.org/ris/1431).  
 

                                      
 
Figure 1. Moeyingyi reservoir in Bago region. The overview-map is from www.albatros-travel.no and the 
lake map from google earth. The satellite photo is taken in the dry season with low water level.  
 
The area of the sanctuary covers 103.6 km2, of which the lake area (with water year-round) is approx. 15 
km2, and the elevation ranges from 7-11 m above sea level. The reservoir is bounded on three sides by 
embankments of up to 9 m in height. In the wet season the site floods over its entire surface area, with 
maximum water levels of around 4.3 m being reached in September, and minimum depths of around 0.8 
m in the dry season. The reservoir is used as a water source for irrigating rice fields, and the water is 
lowered through sluice-gates. During the dry season (October -May), the area becomes drier, leaving flat 
areas of mud, grassland, marsh and some permanent open water with maximum depth of 2 m.  
 

Moeyingyi 

https://rsis.ramsar.org/ris/1431
http://www.albatros-travel.no/
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The two main inflowing streams are the rivers Pyinpon and Pha Yar Ka Lay, in addition to the smaller 
stream Wanbei In, all coming from the west. The main outflow river is Zwebat in southeast, in addition to 
the smaller river Kabin/Binchidaing in northeast, and some small channels to the south. 
 
The geology of the area is predominantly alluvial, and soils are mostly sandy loams. There are four other 
water storage reservoirs in the upstream catchment. The catchment raises to the Bago Yoe Ma hills, where 
the headwaters have their source. 
 
 

 
 
Figure 2. Map of Moeyingyi reservoir, performed by Thin Thin Yu, Park Warden at Moeyingyi WS. The 
green boarded areas indicate areas with water in rainy season while orange boarded areas indicate areas with 
permanent water. Blue areas are the lake and rivers.   
  

1.2 The aim of the survey 

This survey in Moeyingyi Reservoir is part of the project “Conservation of biodiversity and improved 
management of protected areas in Myanmar”, a joint project between the Ministry of Natural Resources 
and Environmental Conservation (MONREC) and the Norwegian Environment Agency (NEA). The aim 
of the field survey is to give important and improved knowledge about aquatic biodiversity in the lake.  
 
The field survey in Moeyingyi will also provide important synergy to the project “Integrated Water 
Resources Management - Institutional Building and Training”, a co-operation between MONREC and 
theNorwegian Institute for Water Research (NIVA). One of the outputs from this project is to suggest 
preliminary ecological status criteria for lakes in Myanmar. 
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2. Material and methods 

2.1 Field survey 

At the 19-20th November 2015, 15 different localities were visited in the Moeyingyi reservoir (Table 1, 
Figure 3). Phytoplankton samples, physical measurements and water samples for chemistry were taken at 
six localities, while aquatic macrophyte species were recorded at every locality (Table 1). In addition, data 
from two localities from a preliminary visit in May 2015 have been included in this report.    
 
The water level in the reservoir varies during dry and rainy season, and only a smaller part of the reservoir 
(less than 50 %) has a permanent water cover. The localities A, B and MOE1-9 are situated in the area 
with permanent water, while the localities MOE10-15 are situated in area with non-permanent water. The 
satellite photo in Figure 3 is taken in the wet season with high water level. In our field survey period the 
water level was lower and the southern part (south of MOE 15) was not water covered. 
 

2.1.1 Physical measurements and water samples 

The measurements and water samples are taken at approx. 20 cm water depth. The water samples were 
fixed in the field with 4M H2SO4 and were transported to NIVA for analyses of calcium, colour, NH4, 
NO3, PO4, total nitrogen and total phosphorus. In addition, we have included and discussed some results 
from earlier analyses (analysed by Ministry of Agriculture and Irrigation, Yangon, February 2015). 
 
2.1.2 Phytoplankton 

The group of phytoplankton comprises microscopic prokaryotic cyanobacteria and eukaryotic algae. They 
are freely floating organisms, which move mainly with water currents. The highest biodiversity of 
phytoplankton organisms is often observed under low nutrient concentrations. Increasing nutrient 
concentrations often lead to a decrease in phytoplankton biodiversity and an increase in biomass of some 
adapted phytoplankton taxa. At eutrophic conditions very often blooms of one or a few phytoplankton 
taxa can be observed. 
 
Qualitative samples using a plankton net (pore size 20 μm) and quantitative water samples using a Limnos 
water sampler for phytoplankton composition and biomass were taken at selected sites (Table 1) at 0 - 1 m 
water depth. The samples were fixed with formaldehyde (qualitative samples) or acidic Lugol’s solution 
(quantitative samples), stored in the dark and later analysed at NIVA. For the analysis of the qualitative 
samples compound microscopy was used and for the analysis of the quantitative samples, plankton 
sedimentation and counting chambers according to Utermoehl (1958) and inverted microscopy was used. 
Samples for chlorophyll-a were not taken, since all samples, at this stage, had to be transported and 
analysed at the laboratory at the Norwegian Institute for Water Research. 
 
Identification keys 
The knowledge about phytoplankton in Asia and especially in Myanmar is scarce (e.g. Skuja 1949). 
However, many phytoplankton organisms are found both in tropical and temperate regions. This allows a 
determination of many species with standard literature from Europe and North America (e.g. Croasdale 
1983, Huber Pestalozzi 1969, 1983, Prescott et al 1977, 1981, 1982). Several taxa however, could only be 
determined to genus or family level so far. In a later stage the use of genetic methods could help to 
identify some of these species.  
 

2.1.3 Aquatic macrophytes 

Definition 
A simple definition of macrophytes is aquatic plants growing in or close to the water. They can be divided 
into semi-aquatic plants (i.e. emergent plants, helophytes) and aquatic macrophytes (hydrophytes), i.e. 
submerged plants or plants with floating leaves. 
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In this study we only include aquatic macrophytes (hydrophytes). These are the species used in the indices, 
developed in the Water Framework Directive, Northern Intercalibration Group (Hellsten et al. 2014). 
 
The aquatic macrophytes can be divided 
into growth forms groups (see Figure 4); 
isoetids (2), elodeids (3), nymphaeids (4), 
lemnids (5). Some macrophyte species can 
occur in both helophyte and true aquatic 
forms, e.g. Sagittaria sagittifolia. These are 
also included. In addition, the charophytes 
(macroalgae) are included.   
 
Helophytes (emergent aquatic plants) (1) 
are not included in the definition, neither 
are the aquatic bryophytes or filamentous 
algae. 
 

 
Figure 4. Growth forms of aquatic macrophytes.  

Sampling method 
In Moeyingyi we recorded the species 19-20th November 2015. However, in tropical areas where 
appearance and abundance of species differ throughout the whole year (as in Inlay Lake, see Ballot et al. in 
prep), it may be necessary to do two or more macrophyte surveys per year.  
 
At different localities in the lake the plants were recorded using an aqua scope and collected by dredging 
from the boat. The abundance of the species is scored by a semi-quantitative scale, where 1 = rare, 2 = 
scattered, 3 = common, 4 = locally dominant and 5 = dominant.  
 
Flora and identification keys 
The knowledge of species diversity in freshwater in Myanmar, and the whole Indo-Burma region, is 
poorly documented and the region is relatively under-surveyed (Allen et al. 2012). In addition, some 
aquatic macrophyte genera are very variable without satisfactory taxonomic treatment. And several genera 
have been cultivated for a long time, e.g. among the Nymphaea species, which may confuse the taxonomic 
identification.  
 
All species are determined by Marit Mjelde, based on morphological keys in standard floras for the region, 
primarily Cook (1996), in addition to updated or more specialized taxonomic work, e.g. La-Ongsri (2008), 
Margua Raya et al. (2010), Sivarajan & Joseph (1993), Triest (1988). When updated taxonomic literature do 
not exist, different internet-sites like Flora of China (http//www.efloras.org) and Encyclopedia of life 
(http//eol.org) were used. For some difficult genera, it is recommended to include genetic methods in a 
later study, to give more reliable identifications.   
 
  



NIVA 6975-2016 

 

10 

Table 1. Localities visited on 19-20th November 2015. Quality elements: AM=aquatic macrophytes, 
PP=phytoplankton, PW=physical measurements and water samples, W= water sample. 

 
Loc. name Latitude Longitude Depth (m) 

Quality 
element 

 
Comments 

MOE-A 17,5798 96,59181 0,6 AM, W visited in May 2015 
MOE-B 17,56894 96,60499 0,4 AM, W visited in May 2015 

MOE-1 17,59011 96,61453 1,6 AM, PP, PW  
MOE-2 17,58037 96,61471 1,9 AM, PP, PW  
MOE-3 17,57901 96,61887 1,8 AM, PP, PW  
MOE-4 17,57698 96,62042  AM  
MOE-5 17,58337 96,60018 1,8 AM, PP, PW  
MOE-6 17,5846 96,60046 1,6 AM  
MOE-7 17,59139 96,58705  AM  
MOE-8 17,58899 96,57959 0,9 AM  
MOE-9 17,57178 96,58982 1,5 AM, PP, PW  
MOE-10 17,56255 96,5927 0,9 AM  
MOE-11 17,5529 96,58178  (PP) Investigation: red surface layer  
MOE-12 17,54864 96,5764  AM  
MOE-13 17,54622 96,57335 1,2 AM, PP, PW  
MOE-14 17,54249 96,57251  AM  
MOE-15 17,54238 96,57388  AM  

 
 
 

  

Figure 3. Visited localities in Moeyingyi reservoir in May (loc. A and B) and November 2015 (MOE1-15).  
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3. Results and discussion 

3.1 Water chemistry 

Moeyingyi is a very shallow reservoir with inflow from two large rivers. Sand is the dominating substrate. 
The water is very turbid; turbidity at 135 NTU in the middle of the lake in January 2015 (analysed by 
Ministry of Agriculture and Irrigation, Yangon, February 2015). Some of the inflowing rivers have even 
higher turbidity. The lake is characterized by a low alkalinity, with average pH values below 7 and calcium 
values less than 1 mg Ca/l (Table 2).  
 
Table 2. Physical-chemical properties at six localities in Moeyingyi reservoir 19-20th November 2015. 

  Water temp. pH Conductivity Oxygen Oxygen 
Localities Date °C * µS/cm mg O2/ l % 

MOE-1 19.11.2015 31.8 6.83 23.5 6.99 95.8 
MOE-2 19.11.2015 31.3 6.88 23.3 7.11 96.8 
MOE-3 19.11.2015 31.7 6.63 23.5 6.58 89.2 
MOE-5 19.11.2015 30.8 7.3 23.6 7.54 101.6 
MOE-9 20.11.2015 29.8 6.76 23.1 6.73 88.9 
MOE-13 20.11.2015 30.5 6.72 23.8 6.58 85.4 

average Nov 2015 31.0 6.85 23.5 6.92 93.0 

 
Using the trophic state model by Salas and Martino (1991), the chemical conditions in Moeyingyi reservoir 
can, shortly after the rainy season in November 2015, be characterised as mesotrophic (Table 3). The 
levels of phosphorous and nitrogen are much lower than expected in an agricultural area (Table 3, Figure 
5). Average TP and TN values in November 2015 were 25 µg P/l and 318 µg N/l, respectively. The filling 
of the reservoir in the rainy season has most likely diluted the nutrients in the reservoir in November. 
Samples taken and analysed in May 2015, at the end of the dry season, showed much higher TP and TN 
concentrations; 185 µg P/l and 1700 µg N/l, respectively. According to Salas and Martino (1991), 
Moeyingyi reservoir is then clearly classified as eutrophic.  
 
Table 3. Water quality at six localities in Moeyingyi reservoir 19-20th November 2015. 

 
 

Calcium 
Total 

Phosphorus 
Phosphate 

(PO4) 

Total 
nitrogen 

Nitrate+nitrite 
(NO2+NO3) 

Ammonium 
(NH4) 

Localities Date mg Ca/l µg P/l µg P/l µg N/l µg N/l µg N/l 

MOE-8 May2015 - 185 74 1700 300 110 

MOE-1 19.11.2015 0.815 25 6 270 4 19 
MOE-2 19.11.2015 0.783 22 4 265 4 22 
MOE-3 19.11.2015 0.796 21 4 260 5 20 
MOE-5 19.11.2015 0.779 26 6 275 5 21 
MOE-9 20.11.2015 0.825 38 9 630 13 60 
MOE-13 20.11.2015 1.13 19 5 205 6 23 

average Nov 2015 0.855 25.2 5.7 317.5 6.2 27.5 

 
 
We have no nutrient data from the rivers; however, we expect that the nutrient levels periodically are 
higher in the rivers. Earlier data (from Jan. 2015, analysed by Ministry of Agriculture and Irrigation, 
Yangon, Febr. 2015) show high variabilities in turbidity between the rivers and gates (Table 4). No 
nutrient data is available.  
 
Our results make it obvious that these few measurements are not enough to characterize the physico-
chemical conditions. To characterize the trophic conditions in Moeyingyi properly and track the sources 
of pollution an extended survey is needed. 
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Figure 5. Levels of phosphorus (upper) and nitrogen (lower) at different localities in Moeyingyi  
in May 2015 (MOE-B) and in November 2015 (all other localities).  
 
Table 4. Water quality of the inflowing and outflowing rivers and gates, Jan 2015.  
Data from Ministry of Agriculture and Irrigation, Yangon, unpubl. report February 2015. 

 pH Conductivity Turbidity 

River/Gate * µmhos/cm NTU 

Moeyingyi U/S Sluice Gate 7.2 22 139 

Moeyingyi D/S Sluice Gate 7.35 39 118 

Zwebat Sluice Gate 7.53 26 131 

Ka Pin Sluice Gate 7.49 26 121 

Sinsu Chaung 7.45 28 98 

U Kauk Chaung 7.46 27 127 

Yedashe Chaung 7.56 26 69 

Wunbe-in Chaung 7.28 25 120 

Pyin Bon Gyi Chaung 7.38 26 65 

Payagalay Chaung 7.68 29 66 

Ywathit Chaung 7.37 26 213 
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3.2 Phytoplankton 

3.2.1 Species diversity 
So far, around 110 phytoplankton taxa could be determined from the 6 localities in November 2015 
(Table 5). They belong to the phylum Cyanobacteria (blue-green algae) and the algal classes 
Bacillariophyceae (diatoms), Chlorophyceae (“green algae”), Trebouxiophyceae (“green algae”), 
Euglenophyceae (eye flagellates), Conjugatophyceae (“green algae”), Cryptophyceae and Chrysophyceae. 
 
With the exception of MOE13 the total phytoplankton biomass was in general around or below 1 mg/l. 
Such low biomasses are normally found in oligotrophic water bodies. In Moeyingyi reservoir the low 
biomasses can be explained by the relatively high turbidity of the water, observed at all sampling localities. 
The high turbidity, caused by inorganic particles, has led to a light limitation which did not allow a strong 
growth of phytoplankton organisms. Only at the site MOE13 the biomass reached 3,45 mg/l (Figure 6), 
due to a relatively high biomass of Euglenophyceae. 
 

 
Figure 6. Phytoplankton biomass in Moeyingyi reservoir in November 2015. 
 
 
3.2.2. Dominating taxa 
The species abundance is depicted in Table 6. The abundance has been estimated with a semi-quantitative 
scale. All data have to be seen in relation to the low biomass found in the samples.  
 
Although the number of taxa found (110) is relatively high, only relatively few taxa belonging to different 
groups have been observed frequently at most of the sampling sites. One example is the planktonic 
diatom species Rhizosolenia longiseta (Figure 7), which was frequent at all sampling localities. It was also 
responsible for the relatively high diatom biomass at MOE2 and MOE13. This is a cosmopolitan species 
and is common in lakes and ponds. It is also common in eutrophic waters. All other diatoms observed are 
more characteristic for benthic diatom communities. Their presence is most likely due to the high 
concentration of inorganic particles.  
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Figure 7. The diatom species Rhizosolenia 
longiseta. 
 
 

 
Other frequent species are Cosmocladium saxonicum and Groenbladia neglecta, belonging to the class 
Conjugatophyceae (desmids), which is part of the green algae. With 42 taxa found, the Conjugatophyceae 
was the group with most taxa observed in Moeyingyi reservoir. Many species belonging to this group are 
characteristic of more oligotrophic and neutral to slightly acidic conditions, conditions more typical for 
moorland and mountain water bodies (Bellinger and Sigee 2015). Algae response to nutrient status 
(mesotrophic - eutrophic conditions) is most likely masked by the high turbidity and hence low availability 
of light for phytosyntheses.  
 

 

Figure 8. The green algae Cosmocladium saxonicum (left) and Groenbladia neglecta (right). 
 
 
Some green algae belonging to Chlorophyceae or Trebouxiophyceae, like Eudorina elegans or Dictyosphaerium 
elegans have also been frequent at most sampling locations. 
 

       
Figure 9. The green algae Eudorina elegans (left) and Dictyosphaerium elegans (right). 
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Green algae are ecologically important in many water bodies, because they are often major producers of 
biomass.  
 
An important indicator group in the phytoplankton of Moeyengyi reservoir are the Euglenoids or 
Euglenophyceae. Euglenoids are often found in wetlands like Moeyingyi reservoir, with abundant decaying 
material (Bellinger and Sigee 2015). In several areas, e.g. MOE11, the water surface of Moeyingyi reservoir 
was covered with an orange-red film (Figure 10). The microscopic determination of the sample revealed 
that the orange layer was caused by a mass development of Euglena cf. haematodes (Ehrenberg) Lemmermann 
(Figure 10). The same species was also the dominant species at MOE13 and responsible for the relatively 
high biomass there (Figure 6). Euglena haemotodes is known for blooms in fish ponds, causing red layers on 
the water surface (Huber-Pestalozzi 1969). 
 

 

 
 
 
Figure 10. Mass development of Euglena haematodes 
at the water surface at MOE11 (red colour) (left), 
and close-up of Euglena haematodes (over). 

 
 
Most of the taxa observed in Moeyengyi reservoir have only been sporadically found at one or more 
sampling sites. For example, cyanobacteria, which are often the dominant taxa in eutrophic waters, are 
seldom in Moeyingyi reservoir. This fact is due to the low alkalinity of the lake, which is reflected in the 
relatively low pH between 6.8 and 7.3. Most cyanobacteria favour a higher alkalinity.   
 
In the dry season with less water and increasing nutrient concentrations, the phytoplankton composition 
and biomasses is therefore expected to be different and should be investigated to complete the whole 
picture. 
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Table 5. Phytoplankton in Moeyingyi Reservoir. Registered 19-20th November 2015. The abundance of 
the species is scored by a semi-quantitative scale, where + = sporadic, ++ = frequent, +++ = dominant. 
Locality-names; see Table 1. 

Taxon MOE 
1 

MOE 
2 

MOE 
3 

MOE 
5 

MOE 
9 

MOE 
13 

Domain Eubacteria 
Division Cyanobacteria (Cyanoprokaryota) 

      

Aphanocapsa spp. C. Nägeli + + + ++ +  

Aphanothece sp. C. Nägeli +  +    

Chroococcus sp. Nägeli     +  

Merismopedia danubiana Hortobágyi       + 

Merismopedia punctata Meyen    +  + 

Microcystis sp. (Kützing) Kützing     +   
Planktothrix pseudaghardii Suda et al.      + 

Pseudanabaena sp. Lauterborn      + 

Phormidium sp. Kützing ex Gomont  + +   + 

Domain Eukarya 
Division Ochrophyta, Class Chrysophyceae 

      

Chrysophyceae ++ ++ ++ ++ ++ ++ 

Dinobryon sertularia ++      

Dinobryon divergens O.E.Imhof  ++ +++ +++ +++ + + 

Dinobryon divergens var. schauinslandii (Lemmermann) Brunnthaler  +++ +++ +++ ++  + 

Kephyrion sp.  +     

Division Ochrophyta, Class Synurophyceae       

Mallomonas teilingii W.Conrad   ++    + 

Mallomonas splendens (G.S.West)   +  + + 

Mallomonas sp. Perty       + 

Domain Eukarya 
Division Ochrophyta, Class Xanthophyceae 

      

Centritractus africanus F.E.Fritsch & M.F.Rich   +    + 

Class Bacillariophyceae       

Aulacoseira granulata (Ehrenberg) Simonsen  + +  +   

Gomphonema sp. Ehrenberg +      

Eunotia sp. Ehrenberg     +  

Melosira varians C.Agardh      ++  

Nizschia cf. sigmoidea (Nitzsch) W.Smith  + +     

Pinnularia sp. Ehrenberg    +   

Rhizosolenia longiseta O.Zacharias  ++ ++ ++ ++ +++  

Stauroneis sp. Ehrenberg      + 

Surirella cf. elegans Ehrenberg  + +  + + + 

Division Cryptophyta, Class Cryptophyceae       

Cryptomonas spp. + ++ ++ ++ ++  

Division Dinophyta, Class Dinophyceae       

Ceratium hirundinella (O.F.Müller) Dujardin  ++   + ++  

Division Dinophyta, Class Dinophyceae       

Peridinium achromatium +++    +++ ++ 

Peridinium sp. +++ ++  +++  ++ 

Division Euglenophyta, Class Euglenophyceae       

Euglena acus (O.F.Müller) Ehrenberg      ++ 

Euglena cf. haematodes (Ehrenberg) Lemmermann    ++ +++ +++ 

Euglena cf.viridis (O.F.Müller) Ehrenberg ++      

Euglena cf. spathirhyncha Skuja   +  +  

Euglena spirogyra Ehrenberg      + 

Euglena oxyuris Schmarda    +  ++ ++ 

Euglena spp. Ehrenberg +++ +++ +++ +++ +++ +++ 

Lepocinclis fusiformis (H.J.Carter) Lemmermann + +  +  + 
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Table 5. cont. 

Taxon MOE 
1 

MOE 
2 

MOE 
3 

MOE 
5 

MOE 
9 

MOE 
13 

Lepocinclis cf. ovum (Ehrenberg) Lemmermann   +   + 

Lepocinclis sp. +    +  

Phacus cf lismorensis  +  + + + 

Phacus longicauda  (Ehrenberg) Dujardin       + 

Phacus cf undulata (Skvortzov) Pochmann      ++ 

Phacus sp. Dujardin     + ++ 

Strombomonas gibberosa (Playfair) Deflandre      + 

Trachelomonas armata (Ehrenberg) F.Stein  + +++ ++ + ++ + 

Trachelomonas horrida Palmer    +    

Trachelomonas mirabilis Svirenko  + +    

Trachelomonas superba Svirenko +    + + 

Trachelomonas volvocina (Ehrenberg) Ehrenb. ++ + +++  ++ +++ 

Trachelomonas volvocina var. derephora Conrad      ++ 

Division Chlorophyta, Class Chlorophyceae       

Chlamydomonas sp. Ehrenberg  + +     

Coelastrum indicum W.B. Turner ++ + + + + + 

Coelastrum sphaericum Nägeli ++      

Eudorina elegans  Ehrenberg  ++ ++ +++ + +++ + 

Eutetramorus fottii (Hindák) Komárek  +++ ++ +++ +++ +++  

Kirchneriella dianae (Bohlin) Comas Gonzalez  + + + + + + 

Pediastrum duplex var. gracillimum West & G.S.West  + ++  + +  

Pandorina morum (O.F.Müller) Bory   + + +++   

Quadrigula closteroides (Bohlin) Printz     + +  

Desmodesmus cf. lunatus (West & G.S.West) E.Hegewald  +      

Desmodesmus quadricauda (Turpin) Brébisson  +  +   

Scenedesmus disciformis (Chodat) Fott & Komárek    +   

Scenedesmus verrucosus Y.V.Roll  +   +  

Treubaria planctonica (G.M.Smith) Korshikov    +   

Division Chlorophyta, Class Trebouxiophyceae       

Botryococcus terribilis Komárek & Marvan      +  

Crucigenia tetrapedia (Kirchner) Kuntze    +    

Crucigeniella pulchra (West & G.S.West) Komárek  +      

Dictyosphaerium cf. elegans Bachmann +++ + ++ + + + 

Nephrocytium allantoideum Bohlin +   + +  

Oocystis sp Nägeli ex A.Braun    +  + 

Division Charophyta, Class Conjugatophyceae       

Arthrodesmus extensus var. extensus (Anders)  +   ++ + 

Arthrodesmus convergens var. incrassatus Gutwinski ++ + + + ++  

Arthrodesmus phimus var. semilunaris (Schm.) Bicudo + + + + +  

Closterium spp. Nitzsch ex Ralfs, 1848 + + + + + + 

Cosmarium contractum O.Kirchner +   + +  

Cosmarium cuneatum Joshua  +   + + 

Cosmarium dentatum Wolle + ++ + ++ + + 

Cosmarium asterophorum Skuja + + + + +  

Cosmarium smolandicum var. smolandicum P.Lundell ++ + ++ + + + 

Cosmarium transitorium (Heimerl) Ducellier ++ ++ + ++ ++ ++ 

Cosmocladium saxonicum De Bary +++ +++ + ++ +  

Desmidium baileyi (Ralfs) Nordstedt  + ++ ++ ++ ++  

Euastrum platycerum var. platycerum + +   ++ + 

Euastrum trigibberum West & G.S.West   +   ++ + 

Gonatozygon monotaenium De Bary     + + 

Groenbladia neglecta var. neglecta Teiling ++ + ++ ++ + + 

Groenbladia undulata (Nordstedt) Kurt Förster    +   

Micrasterias mahabuleswarensis var surculifera Lagerheim  +  + +  
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Table 5. cont.  

Taxon MOE 
1 

MOE 
2 

MOE 
3 

MOE 
5 

MOE 
9 

MOE 
13 

Micrasterias pinnatifada Ralfs  +     

Onychonema laeve var. laeve Nordstedt  + + + ++ +  

Onychonema uncinatum var. americanum Scott & Grönblad   +    

Pleurotaenium cf. baculoides (J.Roy & Bisset) Playfair + +   + + 

Pleurotaenium coronatum var. undulatum (Hieronymus) Schmidle      + 

Spondylosium cf.  javanicum (Gutwinski) Grönblad  +   +  

Staurastrum brebissonii W.Archer    + +   

Staurastrum freemannii West & G.S.West        

Staurastrum furcatum Brébisson + +   ++ + 

Staurastrum leptocanthum Nordsted + + ++ + +  

Staurastrum ophiura var. horridum A.M.Scott +      

Staurastrum pinnatum W.B. Turner    +   

Staurastrum tauphorum West & G.S.West  + +  + ++  

Staurastrum spp. Meyen ex Ralfs +++ +++ +++ +++ +++ ++ 

Teilingia excavata var. excavata + + + ++   

Teilingia excavata var. subquadrata (N.Carter) Stein      +  

Teilingia excavata var. westii (G.M.Smith)   +    

Teilingua exigua (Turn.)Bourrelly + +     

Teilingia quadrispinata f. evoluta  (Scott & Grönblad) Palamar-
Mordvintseva 

  + +   

Teilingua wallichii var. anglica (West & G.S.West) K.Först + + +   + 

Xanthidium cf. acanthophorum Nordstedt + +  + ++  

Xanthidium bengalicum W.B.Turner + + + + ++ + 
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3.3 Aquatic macrophytes 

3.3.1 Species diversity 

A total of 18 aquatic macrophytes were recorded in Moeyingyi in November 2015 (see Table 6). Species 
belonging to the growth form groups nymphaeids and lemnids, i.e. species with floating leaves or free-
floating species, dominated in the lake. Most of the species in these groups can survive in water with poor 
light conditions, as in Moyeingyi, and are, hence, characterized as tolerant species according to 
eutrophication. Only four submerged species were recorded. Two of them, the elodeids Utricularia aurea 
and U. punctata, are free-floating, which allow them to float closely to the surface and avoid bad light 
conditions in deeper water. They are also common in low alkalinity water, while most of the elodeids are 
HCO3-users and hence prefer moderate-high alkalinity lakes.       
 
Moeyingyi is a very shallow lake, and the maximum water depth in November was 1.9 m. However, the 
maximum depth distribution of aquatic macrophytes did not reach the bottom; we did not observe any 
macrophytes deeper than 1.6 m (according to water level at the observation day), which illustrate the bad 
light conditions.   
 

3.3.2 Dominating species 

The most frequent species were Nympoides indica (present at 67.5 % of the localities) (Figure 11), Eichornia 
crassipes (50 %), Trapa natans (37.5 %) and Utricularia aurea (25 %). All other species had frequencies less 
than 20 %.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Some of the most frequent species in Moeyingyi; Nympoides indica (left), Trapa natans (middle) 
and Utricularia aurea (right).  
 
However, the most abundant species in Moeyingy is the lotus Nelumbo nucifera, which make huge stands in 
some parts of the lake (see Figure 12), probably only in areas with permanent water. 
 

 

 
 
 
 
 
 
 
 
 
 
Figure 12. Stands of Nelumbo nucifera in 
Moeyingyi in May 2015. 
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Another interesting species is a small Nymphoides 
species, Nymphoides hydrophylla (Figure 13). The 
species is very small, much smaller than N. indica (see 
Figure 13), and similar to N. cordata, which is native 
in Eastern USA and Canada.  
 
The species made small stands in a couple of 
localities in Moeyingyi. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 13. Close-up picture: Nymphoides hydrophylla. 
Picture to the right: Nymphoides indica (upper part) 
and Nymphoides hydrophylla (lower part).   

 
Very few field surveys about aquatic macrophytes in lakes in Myanmar are published. Whether the species 
diversity in Moeyingyi is within what is normal for this lake type in Myanmar, we do not know. Compared 
to Inlay Lake (Shan State), the species number in Moeyingyi is lower, especially among the submerged 
species. However, in lakes in tropic areas, the aquatic biodiversity and species abundance seem to vary a 
great deal throughout the year (see Ballot et al. in prep; Inlay Lake, Myanmar). To get a more complete list 
of dominant and rare species we suggest visiting the lake once again, in the dry season, preferably early in 
the year. 
 

3.3.3 Invasive species 

Most of the recorded species in Moeyingyi Reservoir are native and 
common in Asia. We recorded only one invasive species among the 
aquatic macrophytes; the water hyacinth Eichornia crassipes (figure 
14). However, the species had comparable small abundance in the 
Moeyingyi Reservoir, and mostly in connection to the helophyte 
zone. 
 
In addition, Oo & Moe (2014) recorded the shrub Mimosa asperata L. 
in Moeyingy (see Appendix A). This species is also named Mimosa 
pigra var. berlandieri (A. Gray ex Torr.) B. L. Turner, and we believe 
this is the same species that is recognized as the invasive Mimosa 
pigra (Giant Sensitive Tree) growing along the northern boundary.  
 
Also the herb Limnocharis flava (L.) Buchenau, recorded by Oo & 
Moe (2014), is included among the invasive species in Myanmar 
(http://www.issg.org/database/). 

 
Figure 14. The invasive species 
Water hyacinth Eichornia crassipes.      

http://www.issg.org/database/
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Figure 15. Preliminary field survey in Moeyingyi in May 2015, together with, among others, Thida Swe, 
Forest Research Institute (FRI), Sai Wunna Kyi, MONREC in Moeyingyi, and Bente Wathne, NIVA (see 
Mjelde & Wathne 2015). 
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Table 6. Aquatic macrophytes in Moeyingyi Reservoir. Registered 19-20th November2015. The abundance of the species is scored by a semi-quantitative 
scale, where 1 = rare, 2 = scattered, 3 = common, 4 = locally dominant and 5 = dominant. x = present. Locality-names; see Table x. 

Growth form groups/ 
Latin names 

MOE- 
A 

MOE- 
B 

MOE- 
1 

MOE- 
2 

MOE- 
3 

MOE- 
4 

MOE- 
5 

MOE- 
6 

MOE- 
7 

MOE- 
8 

MOE- 
9 

MOE-
10 

MOE-
12 

MOE-
13 

MOE-
14 

MOE-
15 

ELODEIDS                 

Hydrilla verticillata (L. f.) Royle              1 x  

Najas minor All.               x 4 

Utricularia aurea Lour           2   2-3 2 x  

Utricularia punctata Wall. ex A.Cand.               x 3 

NYMPHAEIDS                 

Nelumbo nucifera Gaerth.  5       5   5     

Nymphaea pubescens Willd.   x      x 3       

Nymphaea cyanea Roxb.          3    2   

Nymphaea nouchali Burm. f.              3   

Nymphaea rubra Roxb. ex Salisb.              2   

Nymphoides cf. cordata (Ell.) Rich.          3       

Nymphoides indica (I.) Kuntze  x 2   2  4 4 3 3 3  5 x  

Ottelia ovalifolia (R. Br.) Rich.           2      

Trapa natans v. bispinosa Roxb.      2  2 3  2   2 x  

LEMNIDS                 

Azolla pinnata R. Br.         2-3 2       

Eichornia crassipes (Mart.) Solms  x 2   1  2 3 2    4 x  

Pistia stratiotes L.  x        2       

Salvinia cucullata Roxb.              1 x  
Salvinia natans (L.) All.         2 1-2       

Total number of species 0 4 3 0 0 3 0 3 7 9 2 2 1 9 8 2 
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Appendix A.  Plant checklist for Moeyingyi (Oo and Moe 2014) 

Latin name Local name type Synonym Latin names (used by us) 

Azolla sp. Nil Aquatic herb Azolla pinnata R. Br. 

Eichhornia crassipes (Mart.) Solms. Beda-pin Aquatic herb  

Hydrilla verticillata (L.f) Royle Ye-hnyi Aquatic herb  

Lemna paucicostata Hegelm. Nil Aquatic herb  

Nelumbo nucifera Gaertn. Padon-ma-kya Aquatic herb  

Nymphaea lotus L. Kya-phyu Aquatic herb Nymphaea pubescens Willd. 

Nymphaea rubra Roxb. Kya-ni Aquatic herb  

Nymphaea stellata Willd. Kya-pya Aquatic herb Nymphaea nouchali Burm. f. 

Nymphoides indica Ktze. Kya-linban Aquatic herb  

Ottelia ovalifolia (R. Br.) Rich. Nil Aquatic herb  

Salvinia natans (L.) All. Nil Aquatic herb  

Trapa bispinosa L. Kywe-kaung Aquatic herb Trapa natans v. bispinosa Roxb. 

Adiatim sp. Nil Marsh plant  

Cyperus alternifolius L.  Hti-myet Marsh plant  

Cyperus compressus L. Wtlar-myet Marsh plant  

Cyperus sp. Nil Marsh plant  

Kyllinga triceps Rottb. Thone-daunt-myet Marsh plant  

Scirpus cespitosus L. Nil Marsh plant  

Scripus juncoides Roxb. Nil Marsh plant  

Thelypteris palustris L. Dayin-gauk-pin Marsh plant  

Acmella vliginosa (Sw.) Cass. Bizat Herb  

Alternanter sessilis R. Br. Pazun-sa Herb  

Blumea lacera DC. Kadu Herb  

Cleome burmani W. & A. Taw-hingala Herb  

Colocasia esculenta (L.) Schott. Pein Herb  

Commelina communis L. Watkyok Herb  

Commelina erecta L. Watkyok Herb  

Eclipta alba (L.) Hassk. Kyeik-hman Herb  

Enhydra fluctuans Lour. Kanahpaw Herb  

Eupatorium odoratum L. Bizat Herb  

Heliotropicum ovaifolium Forsk. Sin-let-maung-gale Herb  

Homolomena truncate Hk. F Nil Herb  

Hygnophila pllomoides Nees. Migyaung-kunbat Herb  

Jussiaea repens L. Ye-tikayon Herb  

Laennecia coulteri (A. Gray) G.L. Nesom Nil Herb  

Limnocharis flava (L.) Buchenau Tet-pya Herb  

Mimosa pudica L. Tikayon Herb  

Ocimum sanetum L. Kala-pinsein Herb  

Oxalis corniculata L. Hmo-na-do Herb  

Physalis minima L. Bauk-pin Herb  

Polygonum barbatum L. Kywe-lae-chaung Herb  

Rheum nobile Hk.f. & T. Kala-chinbaung Herb  

Rungia pectinate (L.) Nees. Nil Herb  

Rungia sp. Nil Herb  

Sesbania cannabina (Retz.) Pers. Nyan Herb  

Sesuvium sp. Nil Herb  

Sida rhombifolia Linn. Tamyet-si-pin Herb  

Sium latifolium L. Nil Herb  

Sphaeranthus indicus L. Mondi Herb  

Urena rigida Wall. Katsi-ne-pin Herb  

Utricularia flexulosa Vahl. Bubaung-pin Herb Utricularia aurea Lour 

Utricularia sp. Bubaung-pin Herb Utricularia punctate Wall. ex A. Cand. 

Andropogon sp. Padaw-ni-myet Grass  

Catabrosa aquatica (L.) Beauv. Nil Grass  

Chloris inflata Link. Sin-ngo-myet Grass  
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Appendix A. cont. 

Latin name Local name type  

Eulalia sp. Thekke-gale Grass  

Hygroryza aristata  Nil Grass  

Hymenachne myosuroides R. Br. Bawh-myet Grass  

Imperata cylindrica (L.) Beauv. Thekke Grass  

Imperata sp. Nil Grass  

Leptochloa neesii (Thw.) Benth. Myet-cho Grass  

Oryza minuta J. Presl. Nat-saba Grass  

Panicum repens L. Myet-kha Grass  

Saccolepis interupta (Willd.) Stapf. Myet-win-poo Grass  

Canavalia ensiformis DC. Taw-pe Climber  

Ipomaea alba L. New-kazun-byu Climber  

Ipomaea aquatic Forsk. Ye-kazun Climber  

Mikania scandens (L.) Willd. Bizat-new Climber  

Caesalpinia sp. Nil Shrub  

Cassia italic (Mill.) lam. Dan-gywe Shrub  

Crotalaria striata Schrank. Taw-pike-san Shrub  

Ludwigia octovalvis (Jacq.) P.H. Nil Shrub  

Mimosa asperata L. Ye-suboke Shrub  
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