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บทคัดย่อ

	 งานวิจัยนี้มีวัตถุประสงค์เพื่อศึกษาความหลากหลายและการกระจายตัวของแพลงก์ตอนพืชในอ่างเก็บน้ำา

สวนหลวง	ร.9	จังหวัดเชียงใหม่	โดยเก็บตัวอย่างในเดือนเมษายน	(ฤดูร้อน)	สิงหาคม	(ฤดูฝน)	และธันวาคม	(ฤดูหนาว)	

2556	พบแพลงก์ตอนพืชทั้งหมด	8	ไฟลัม	ซึ่งประกอบไปด้วย	16	อันดับ	19	วงศ์	23	สกุล	28	สปีชีส์	โดยพบชนิด

เด่น	คือ	Botryococcus braunii, Peridinium	sp.,	Pseudanabaena	sp.,	Trachelomonas volvocinopsis	และ	

Microcystis aeruginosa	 ตามลำาดับ	 จากการพิจารณาค่าดัชนีความหลากหลายทางชีวภาพ	 พบว่ามีค่าสูงสุดในเดือน

เมษายน	(2.34)	และต่ำาสุดในเดือนสิงหาคม	(2.11)	นอกจากนี้ยังพบว่าการกระจายตัวตามฤดูกาลของแพลงก์ตอนพืชมี

ปริมาณลดลงในฤดูฝน	ซึ่งมีความมีความสัมพันธ์กับดัชนีความหลากหลายทางชีวภาพและระดับสารอาหารที่มีค่าต่ำาในฤดู

เดียวกัน
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 The objective of this research was to study the biodiversity and seasonal distribution of phyto-
plankton in the King Rama IX Royal Park Reservoir in Chiang Mai Province. Samples were taken during 
the months of April (summer), August (rainy season) and December (winter) 2013. Eight Phyla, which 
consisted of 16 Orders, 19 Families, 23 Genera, 28 Species of Phytoplankton were found, of which the most 
abundance species were, in descending order, Botryococcus braunii, Peridinium sp., Pseudanabaena sp., 
Trachelomonas volvocinopsis and Microcystis aeruginosa. The diversity index exhibited the highest values 
in April (2.34) and the lowest in August (2.11). In addition, the seasonal distribution of phytoplankton were 
found to be less abundant in the rainy season, which is likely due to the low values recorded in the diversity 
index and low trophic levels recorded during the same season.

 Keywords : Diversity Index / Trophic Level / Canonical Correspondence Analysis

Abstract

Diversity and Seasonal Distribution of Phytoplankton in the 
King Rama IX Royal Park Reservoir, Chiang Mai Province
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1. Introduction
 The King Rama IX Royal Park is located in 
Nong Ho, Chang Phueak District, Chiang Mai  
Province (Figure 1). It was established by the 
cooperation of the Peace and Order Maintaining 
Command (POMC) and the people of 17 northern  
provinces for the purposes of honouring His  
Majesty the King’s 60th birthday anniversary. The 
estimated area is 67 acres. This park is built to 
support human activities such as leisure and sport 
activities, as well as certain ceremonies and rituals.  
Besides, the highlight of this park is the main  
reservoir called the “King Rama IX Royal Park 
Reservoir”. Additionally, there are many restaurants 

in the area. According to the preliminary survey [1], 
it was found that the continuance of land use sur-
rounding the reservoir has caused adverse effects on 
the aquatic environment. Particularly, the increase 
of nutrients in the water had induced the growth of 
phytoplankton. As a result, the water quality has 
begun to decline gradually.

2. Materials and Methods
 The study sites were set up and samples were 
collected from 3 sites within the King Rama IX 
Royal Park Reservoir (Figure 1) during the months 
of April (summer), August (rainy season) and  
December (winter) in 2013.

Figure 1 Map of Thailand showing Chiang Mai Province and aerial photograph of the King  
   Rama IX Royal Park Reservoir and sampling sites.

 The physical and chemical factors of water  
including conductivity, DO, BOD5, nitrate nitrogen 
and SRP values were measured according to the 
methods described by APHA, AWWA and WEF [2]. 
The trophic status of the water was classified using 

the Applied Algal Research Laboratory-Physical 
and Chemical Score (AARL-PC Score) [3].
 Samples of phytoplankton were collected by 
filtering 10 liters of water with a 10 µm pore size 
plankton net in the field, which were then preserved 
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by Lugol's solution. The samples were then brought 
back to the laboratory for classification and to be 
taxonomically identified using relevant books and 
documents [4-9]. Phytoplankton were counted 
and photographed by an Olympus Normaski light 
microscope. The number of phytoplankton species 
found was also counted for the calculation of the  
diversity index by the Shannon method [10] .  
Canonical correspondence analysis (CCA) [11]  
was used to find the relationship between certain 
physical and chemical factors and the phytoplank-
ton.

3. Results and Discussion
 From the study of the biological diversity of 
phytoplankton in the reservoir, 8 Phyla of phyto-

plankton were found which consisted of 16 Orders, 
19 Families, 23 Genera, 28 Species (Table 1). When 
the seasonal biodiversity of phytoplankton was 
analyzed, it was found that in the month of April, 
8 Phyla of phytoplankton were discovered which 
consisted of 14 Orders, 17 Families, 20 Genera, 
24 Species. In the month of August, 6 Phyla of 
phytoplankton were found which consisted of 11 
Orders, 12 Families, 14 Genera, 17 Species. And in 
the month of December, 7 Phyla of phytoplankton  
were discovered consisting of 14 Orders, 17 
Families, 19 Genera, 23 Species. All phytoplankton 
species found in the reservoir were acknowledged 
as common species that can be found in standing 
freshwater throughout Thailand [12].

Table 1 Taxonomic categoriesof phytoplankton in the King Rama IX Royal Park Reservoir.
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Table 1 (Continue)

 The comparison of the dominant phytoplankton 
species and the total number of phytoplankton 
present in each season suggested that the dominant 
and total number of species were mostly found in 
December, and were followed by April and August, 
respectively (Figure 2). This is consistent with the 

diversity index and the trophic status measurements 
of the water during each season. The diversity  
index was found to be highest in April (diversity 
index 2.34, evenness 0.74) followed by December 
(diversity index 2.13, evenness 0.68) and August 
(diversity index 2.11, evenness 0.74), respectively 
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(Table 2). The trophic status of the water in each 
season is shown in Table 3 and was classified as 
mesotrophic status in December and April. Only 
August was the water classified as being in the 
oligomesotrophic status. The seasonal distribution 

of phytoplankton was also found to reveal less  
abundance in August which was related to the low 
values reported in the biodiversity index and low 
trophic levels recorded in the same season.

Table 2 Shannon’s diversity index, evenness and the amount ofphytoplankton present in the  
  King Rama IX Royal Park Reservoir.

Table 3 Average and Standard Deviation (n=3) of the physico-chemical factors and trophic  
  level in the King Rama IX Royal Park Reservoir.

Physico-chemical factors April  August December 
Conductivity (µs/cm-1) 195.3+3.05 110+1.00 190.3+ 5.03 
DO (mg/L) 8.80+0.20 9.06+0.31 8.60 +0.05
BOD5 (mg/L) 8.3+0.30 6.4+0.20 8.4+0.34
Nitrate nitrogen (mg/L) 0.57+0.23 0.50+0.43 0.50+0.34
Orthophosphates  (mg/L) 0.61+0.42 0.10+0.04 0.21+0.05
Trophic level* Mesotrophic Oligo-mesotrophic Mesotrophic 
Note: * Trophic level was calculated by 5 factors in Table 2

 Subsequently, the seasonal distribution of 
phytoplankton in the King Rama IX Royal Park 
Reservoir was compared with several other reser-
voirs in Thailand. It was found that the biodiversity 
of phytoplankton was low in the month of August 
(rainy season) which is similar to the data recorded 
in the Doi Tao Reservoir (located in Chiang Mai 
Province) [13], Saluang Campus of Chiang Mai 
Rajabhat University Reservoir (located in Chiang 
Mai Province) [14] and Bang Pra Reservoir (located 
in Chonburi Province) [15]. This contrasts with data 
obtained from the Banglang Reservoir (located in 
Yala Province) in Southern Thailand where there 
was no difference of phytoplankton diversity and 
abundance found between each season due to the 
high amount of rain that fell in the area all year 
round [16, 17]. Thus, this indicates that the amount 

of rainfall does affect the physical, chemical and 
biological factors of water including the presence 
of water catchment areas located at the water bodies 
as well.
 The most abundant phytoplankton species found 
in the King Rama IX Royal Park Reservoir were 
Botryococcus braunii, Peridinium sp., Pseudana- 
baena sp., Trachelomonas volvocinopsis and  
Microcystis aeruginosa, respectively (Figure 2). 
Botryococcus braunii, which is regarded as a  
potential source of renewable fuel due to its ability 
to produce large amounts of hydrocarbon of up to 
75% of algal dry mass [18], was found to be most 
abundant in all seasons. This data has suggested 
some essential information on the sampling of this 
phytoplankton, which can be expanded into the 
phytoplankton culture for the study of hydrocarbon 
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production in the future. The second most abundant 
species was Peridinium sp., which is a dinoflagellate.  
Those that live in the sea can cause the ‘red tide’ 
phenomenon and produce a neurotoxin called 
saxitoxin. While those that live in fresh water can 
only cause red tide when there are enough nutrients 
for its rapid growth and development, which, as a 
result, will eventually significantly impact upon the 
reservoir. However, no data on toxin production  
of freshwater dinoflagellates has been reported 
[19-20]. Several studies on Pseudanabaena sp. and 
Trachelomonas volvocinopsis have been reported in 

the United Kingdom, Mexico and Portugal [7, 21, 
22] indicating that these two species can be found 
in high-nutrient water bodies and are tolerant to 
organic pollution. This suggests that the King Rama 
IX Royal Park Reservoir tends to contain a high 
amount of nutrients and this may result in causing 
Eutrophication in the future. The last dominant 
species found to be present was Microcystis aeru-
ginosa. This specie could produce Microcystins, 
which are known to be liver tumor promoters [23]. 
Therefore, this specie should be considered for  
investigation of species abundance in the long-term.

Figure 2 Bar chart of 5 dominant species and total number of phytoplankton during April, August  

   and December 2013. 
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 In addition, the results of the CCA are shown 
in a CCA plot (Figure 3). It was found that Botryo-
coccus braunii (Botrbru) had a positive correlation 
with conductivity and BOD5. Pseudanabaena sp. 
(Pseudsp) had a positive correlation with nitrate 

nitrogen and SRP. Peridinium sp. (Perisp) had a 
negative correlation with conductivity and BOD5 
and Trachelomonas volvocinopsis (Trachvo) had a 
negative correlation with DO.
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Figure 3 Canonical Correspondence Analysis (CCA) of the Physico-chemical  
   parameters and phytoplankton of water properties showing the  
   correlation between these physico-chemical parameters and the  
   dominant species of phytoplankton in the King Rama IX Royal Park  
   Reservoir (Eigenvalues percentage of axis 1 = 80.68, axis 2 = 19.32).
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4. Conclusion
 Eight Phyla of phytoplankton, which consisted of 
16 Orders, 19 Families 23, Genera 28 Species, were 
found in the King Rama IX Royal Park Reservoir.  
These species are commonly found in still water 
throughout Thailand. The seasonal distribution, 
diversity index and trophic levels were all found 
to be low in August (rainy season). In addition, the 
some dominant species were indicative of high-
nutrient content and toxin production. Therefore, 
the distribution of phytoplankton and the nutrient 
levels in the water should be assessed regularly for 
effective Eutrophication monitoring. 
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