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Species diversity of phytoplankton and relationship with water
quality in Mae Thang reservoir, Phrae province
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ABSTRACT: The aim of this research was to study species biodiversity of phytoplankton and relationship to water
quality parameters in Mae Thang reservoir, Rong Kwang district, Phrae province. Samples were collected monthly
from five stations during April - October 2016. The results showed that thirty-two species of phytoplankton were
determined. The dominant species belong to Pseudanabaena sp. (19.97%) Cylindrospermopsis sp. (18.30%) and
Oscillatoria sp. (16.27%), respectively. Shannon-Wiener diversity Index and species evenness index were 2.1 and
0.69, respectively. From CA (Cluster Analysis) and PCA (Principal Component Analysis) results indicated that each
species of phytoplankton found in this study was distributed according to period of month observation. Monthly de-
termination of water quality parameters revealed significant difference (P<0.05); however, there was no significantly
different in water quality parameters among sampling station. Furthermore, result of CCA (Canonical Correspondence
Analysis) showing the relationship between phytoplankton and water quality indicated that ammonia, nitrate, water
temperature, orthophosphorus, and transparency were significantly involved in abandance of phytoplankton (P<0.05).
When the water quality assessed using AARL-PP Score (Applied Algal Research Laboratory Phytoplankton Score;
mean of 7.2) method and comparing surface water quality standards index, it is concluded that Mae Thang reser-
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voirs could be classified as being oligo-mesotrophic condition and type II water quality standard (good condition).
Therefore, these results can not only be beneficial in monitoring of water quality and cyanobacterial distribution,
but also waste management from activities within Mae Thang reservoir for conservation and sustainable utilization

of water resource in the future.

Keywords: biodiversity, phytoplankton, water quality, Mae Thang reservoir, Thailand
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Figure 1 Location of Mae Thang Reservoir in Phrae province and map showing the sampling stations.

Table 1 Geographic information of the sampling stations in Mae Thang Reservoir, Phrae province.

Station Details

Location

S1  Upstream: the main reservoir inflow zone

S2  Fish cages area: the cage fish farming (more than 400 fish cages) zone
S3  Raft Restaurant : the sewage-accepting from the raft restaurant and fishing port
S4  Down stream1: the water gate zone at the at the end region of the reservoir

18°13'30.1"N100°20'13.9"E
18°13'36.0"N100°19'43.4"E
18°13'11.5"N 100°19'19.5"E
18°13'16.8"N 100°19'11.5"E

S5 Down stream2: the stagnant water zone being near forest zone and no human activity 18°12'46.8"N 100°19'20.1"E
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Table 2 List of phytoplankton species with relative abundance percent (%) in Mae Thang Reservoir from
April-October, 2016.

Taxonomic categories Month
APR  MAY JUN JuL AUG SEP OCT Average %
Division Anabana sp. 0.11 1.01 0.51 0.95 0.66 0.54 0.23 0.57
Cyanophyta Arthrospira sp. 3.93 - 3.79 7.72 2.96 0.89 0.40 3.28
Chrorococus sp. 6.30 10.64 3.21 - 0.51 1.23 0.72 3.77
Cylindrospermopsis sp. 2427 12.46 3159 2154 2457 9.10 4.59 18.30
Merismopedia sp. 0.27 1.70 - - - - - 0.98
Microcystis sp. 1.94 19.53 0.33 - 0.08 0.06 0.09 3.67
Oscillatoria sp. 3043 21.02 20.88 1291 16.26 8.70 3.67 16.27
Phormidium sp. - - - - 0.72 1.19 2.01 1.31
Planktolyngbya sp. 3.58 3.25 3.74 0.72 3.88 3.53 6.66 3.62
Planktothrix sp. 512 0.98 4.25 - - - - 3.45
Pseudanabaena sp. 10.72 10.68 7.86 4.51 2153 3759 46.89 19.97
Total 86.67 81.27 76.16 48.36 71.18 62.83 65.25 70.25
Division Actinastrum sp. 0.57 1.29 0.12 2.58 0.31 2.67 0.80 1.19
Chlorophyta Chlorella sp. 1.80  0.69 136 0.72 0.32 - 0.23 0.85
Closterium sp. - - - 0.08 - - - 0.08
Cosmarium sp. 0.27 0.88 - 1.67 0.29 - - 0.78
Dictyosphaerium sp. - 2.59 - - - - - 2.59
Eudorina sp. 0.03 0.10 0.09 0.46 0.12 0.49 0.34 0.23
Micrasterias sp. - - 0.18 - - - - 0.18
Monoraphidium sp. 0.97 6.35 0.74 11.32 16.69 18.04 2531 11.34
Pandorina sp. 0.03 1.62 0.68  2.82 0.93 0.37 0.11 0.94
Staurastrum sp. 1.56 1.13 0.94 3.00 0.35 1.42 0.29 1.24
Tetraedron sp. - - 0.09 8.58 0.30 - - 2.99
Total 522 14.65 421 3122 1932 2299 27.09 17.81
Division Euglena sp. 0.54 0.10 2.45 - 0.19 0.35 0.29 0.65
Euglenophyta  Phacus sp. 0.54 0.20 116 2.22 0.19 0.25 - 0.76
Trachelomonas sp. 0.83 0.00 0.25 1.89 1.12 0.72 0.1 0.71
Total 1.91 0.29 3.86 4.12 1.51 1.33 0.40 1.92
Division Diatoma sp. - - - - - 5.12 5.14 5.13
Chrysophyta Navicula sp. - - - - - 1.7 - 1.7
Nitzschia sp. 0.54 0.49 0.71 0.30 0.94 1.68 0.11 0.68
Synedra sp. - - 0.22 - - - - 0.22
Total 0.54 049 0.93 0.30 0.94 7.97 5.25 2.35
Division Peridinium sp. 1.35 - 3.37 - 0.50 0.15 0.63 1.20
Pyrrhorphyta Peridiniopsis sp. 4.31 3.29 11.47 16.00 6.56 4.73 1.32 6.81
Ceratium sp. - - - - - - 0.06 0.06
Total 5.66  3.29 14.84 16.00 7.06 4.89 2.01 7.68
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Figure 2 Cell abundance (x10° unit/l) in each division of phytophlankton found in each sampling station (S1-S5)

within Mae Thang reservoir from April-October, 2016.
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Figure 3 Result of hierarchical cluster analysis based on Euclidean distances for the abundance of individual

phytoplankton species at each sampling location, monthly-based sampled.
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Table 3 The average of water quality parameters (average * SE) in Mae Thang reservoir, Phare province

during April to October 2016.

Month
Parameter
APR MAY JUN JUL AUG SEP oCcT
Dissolved Oxygen (mg/l) 8.52+0.43  8.44+0.47  8.58+0.59 8.74+0.36 8.20+0.38  8.60+0.07  8.28+0.66
Ammonia Nitrogen (mg/l)  0.031+0.006°° 0.060+0.017° 0.042+0.012° 0.024+0.007*°  0.022+0.003" 0.035+0.009” 0.028+0.002°
Nitrite (mg/1) 0.022+0.008° 0.028+0.006° 0.089+0.045* 0.018+0.009° 0.012+0.008° 0.015£0.002° 0.009+0.001°

0.149+0.114° 0.2920.114°
0.761£0.135a° 0.352+0.052°
123.7522.63% 125.13+10.69"

Nitrate (mg/l)
Orthophosphate (mg/l)
Alkalinity (mg/l)

0.296+0.175°
0.680+0.079”
172.7345.14°

0.035%0.011°
0.775+0.027°
151.73+3.52°

0.025%0.029° 0.056%0.061°
0.811+0.050° 0.7730.010°
142.53+20.17" 143.20£8.90™

0.099+0.085°
0.657+0.012°
133.90+3.86™

Transparency ( cm) 80.00+11.75° 61.2044.82° 88.10+7.28°° 105.33+9.20° 98.4745.64° 101.41£5.61° 130.20+12.79°
Total Dissolved Solid (mg/l)  141.50£3.707 136.20£3.27" 135.00£4.00°° 138.33+1.81°° 139.53+1.57% 131.53+2.46° 136.60+2.30™
pH 8.98+0.09°  9.23+0.09" 9.14+0.07a°  8.96+0.08" 9.27+0.05" 9.02+0.30°°  8.79+0.22°
Temperature (°C) 30.60£0.42° 32.20£0.45° 30.94+0.11°  31.00£0.29° 32.35%0.79° 30.31%0.31° 29.52+0.28°
Chlorophyll a (ug/!) 26.45£5.04% 11.22+2.48% 43.99£15.93° 18.38+4.24™ 12.83+3.97 597+2.40°  5.37+0.87°
Total Suspended Solid (mg/!) 12.7+4.5° 7.442.3° 10.0+0.8° 7.042.1° 5.540.7° 1.9+0.8° 9.841.7%
Conductivity (us/cm) 282.00+6.06° 272.60+6.58™ 269.60+4.56° 276.00+4.85°° 279.80+3.95® 262.33+2.59° 270.20%8.04°
Total Plankton (x10* unit/l) 6.9t 4.9° 77+54° 5.0%2.2° 2.1+0.1° 79+30° 19.5+10.3° 174+ 4.1°
Shannon wiener index 207+0.19°  2.12+0.24"  1.9740.17° 1.9240.29° 1.9640.12°  2.03+0.18°  1.57+0.32°
Species Evenness index 0.76+0.09  0.81%0.05"  074£0.02®°  0.73+0.07%°  0.70£0.03° 0.70£0.07°  0.58+0.09°
Averages in the same column followed by the same letters are not significantly different by DMRT
" Dissolved Oxygen Ammonia -Nitrogen Nitrite Nitrate Orthophosphate
mmog ol o
- - 0.10 0.08 7
8.0 = 0.08 7 0.06
6.0 0.06 - AN
4.0 0.04 g 0047 7
2.0 0.02 A 002937 J
££3236% §£533288 £$33:288 ££232388 £23533§85
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Figure 4 Monthly variations of water quality parameter in
from April to October 2016
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Ed

each sampling station within Mae Thang reservoir

Table 4 Results of ANOVA (P-value) showing the difference in each water quality parameters and total
abundance of phytoplankton (TPLK) in Mae Thang reservoir from April-October 2016.

DO NH4 NO2 NO3 PO ALK Trans TDS pH Temp Chla TSS COND TPLK
Month 0.720 *** P o P wkk o % % o Hokk ek P Hkk
Sites 0.445 0.564 0.476 0.428 0.427 0.555 0.121 0.407 0.695 0.844 0.900 0.244 0.998 0.215

** = Significant correlations (P < 0.05), *** = Significant correlations (P < 0.01)
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Figure 5 Principal component analysis (PCA) applied to the abundance of phytoplankton (A) and water quality

parameters (B) in each month and sampling location in Mae Thang reservoir from April-October 2016.
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Figure 6 Canonical Correspondence Analysis (CCA) showing correlation between the water quality parameters

and phytoplankton community (A) in Mae Thang reservoir from April-October 2016 (B).
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