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Assessment of the Water Quality Status by Integration of Biodiversity
of Phytoplankton and Water Quality Database: A Case Study in Nong-Sarium
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Abstract

The objectives of this study were assessment of the water quality status by integration of
biodiversity of phytoplankton and water quality data of Nong-Sarium reservoir, during July-October 2007.
As a result, the diversity of phytoplankton belonged to 6 divisions, 38 species. Most of the species
belonged to division Cyanophyta. The dominant species of phytoplankton were Microcystis aeruginosa
and Cylindrospermopsis sp. The water quality showed that some parameters were low in appropriated
with the surface water quality standards. However, referring biodiversity of phytoplankton, the dominant
species of phytoplankton and water quality in the Nong-Sarium reservoir, it was classified to be as

mesotrophic-eutrophic status.
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Figure 1
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Microcystis aeruginosa bloom in the Nong-Sarium reservoir
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Figure 2 The sampling stations of the Nong-Sarium reservoir, Chiang Mai
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Figure 3 Species composition of phytoplankton in the Nong-Sarium reservoir
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Table 1 Species list and the abundance of phytoplankton in the Nong-Sarium reservoir (July-October 2007)

Month of 2007 July August September October
Species/Stations 1 2 3 45 6 1 2 3 45 6 1 2 3 45 6 1 2 3 4 5 6
Division Cyanophyta

Anabaena sp. B T T T T e e S
Aphanocapsa sp. . T T e e e e S
Chroococcus sp. T T T T T T T S T A S A R

Cylindrospermopsis sp. + + + + + 4+ 4+ + + + + + + + + + + + + + + o+
Lyngbya sp. + + + 4+ o+ + - o+ o+ o+ 4+ - -+ -+ -+ - -4 +
Merismopedia sp. I S T T S R T A

Microcysﬁs aeruginosa + + + + + + + + + #= ¥ + + + + + + + + + + b R

Oscillatoria sp. T L T T I I S S A S +
Pseudanabaena sp. w % s 2 B = = = om o= ® & ® S = = = m = F = ® =R
Raphidiopsis sp. 5 & & B+ e o+ o+ F & F B o+ £ 4+ FF FF
Spirulina sp. s & = = = = F F o = oz o® o= = = F & - === ==
Division Chlorophyta

Actinastrum sp. + - - + + + + + + + * + + + + + + + o i + + + + +
Ankistrodesmus sp. # % - + 4+ = = & F #F k F - F @ = = = -~ == =S

N

Botryococcus sp. + - - - - - - - - -+ - - - - s Tt
Cosmarium sp. # - 4+ 5 = B = - = - F F = = = = = - = == == T
Crucigenia sp. + - - - - - - - - - - - s s s s s T
Oocystis sp. - 5 & W & = = e o= o~ o= ® B o= = = = oo = 2 A=
Pandorina sp. S e T T e S e e
Pediastrum sp. S T R T R e R o R R
Scenedesmus sp. + + - + + + + + + + + + + + + - - + + - + - = &
Staurastrum sp. T S T T S T R R A R AR +
Tetraedron sp. + + 4+ 4+ + + + + + - + F+ + + =+ - o+ + + 4 + +
Division Chrysophyta

Achnanthes sp. T S T T T S N S S S A
Amphora sp. [ S T R T S
Cyclotella sp. P T T T T A T
Cymbella sp. C o B e F s o w & = = = = ® o m m = = = = = W
Gomphonema sp. L e T T R T
Navicula sp. T S T S T . S SR R A
Nitzschia sp. + + - * * - - - T A _ _ - = @ = _ - -
Surirella sp. e -
Synedra sp. S S S T T

+ appear, - no appear
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Table 1 (continued)

Month of 2007 July August September October

Species/Station 1 2 3 45 6 1 2 3 45 6 1 2 3 45 6 1 2 3 4 5 6

Division Euglenophyta

Euglena sp. + 0+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+
Phacus sp. + 0+ -+ + 4+ -+ -+ 4+ o+ o+ o+ + - -+ o+ o+ o+ o+ o+ o+
Strombomonas sp. R T T e = T = T = T = R S S E
Trachelomonas sp. + 0+ 4+ + + + + o+ + 4+ o+ 4+ o+ o+ o+ - -+ o+ o+ o+ 4+ o+ 4+
Division Pyrrophyta

Ceratium sp. T L T T I A
Peridinium sp. + 4+ 4+ + + + + o+ o+ o+ + o+ + + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+

Division Cryptophyta

Cryptomonas sp. + - - - + + + - - + - + - - - - - - + - + - + +

+ appear, - no appear

a a (3 A A « a ;3
1N Table 1 WUANURIINARNLUVDITUS (12 T%®) WULWRINAawNINLTuThALdUAaaa
3 =) = = A = = " « .
LLWGGﬂ@Q%W‘EN’]ﬂ‘YIE{I(ﬂI%’Q@]ﬂ 1 taaunaIngiay ITULLINANDT D Microcystis aeruginosa e

(24 B90) LLazwuﬁTauﬁqﬁluﬁmﬁ 2 Liauganay Cylindrospermopsis sp. N
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Figure 4 Average values of the number of phytoplankton at each sampling station

in the Nong-Sarium reservoir
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Table 2 Average values of physical and chemical parameters at each sampling station during

the study period (mean+SD) (n = 4)

Sampling station

Parameters
S S.2 S3 S4 S.5 S.6

Water depth (m) 2.71+0.41d 1.99+40.14 b 2.21+0.17 bc 2.33+0.16 ¢ 1.44+0.20 a 4.14+035 e
Air temp. (OC) 30.79+2.04 a 30.07+1.54 a 30.21+1.68 a 30.21+1.58 a 30.90+1.41 a 32.00+1.60 a
Water temp. (OC) 31.64+1.03 a 31.21+1.21 a 31.50+1.26 a 31.43+1.13 a 31.57+1.17 a 31.86+1.07 a
Transparency (m) 0.61+0.08 ab 0.69+0.09 b 0.54+0.12 a 0.52+0.10 a 0.58+0.07 a 0.70+0.10 b
pH 8.50+0.49 a 8.51+0.26 a 8.67+0.40 a 8.74+0.59 a 8.65+0.87 a 8.74+0.34 a
Conductivity (1s/cm) ~ 170.00+11.55c  161.43+10.69bc  16143+10.6%bc  145.71+5.35a 147.14+4.88a  152.86+12.54ab
TDS (mgl/L) 82.86+7.60 c 78.57+6.90 bc  77.14+4.88 bc 70.00+0.00 a 70.00+0.00 a  74.28+5.35 ab
DO (mg/L) 7.94+0.65 a 8.00+1.19 a 8.20+1.23 a '7.83+2.62 a 7.49+2.65 a 8.51+0.71 a
BOD; (mg/L) 6.51+1.60 a 6.46+1.84 a 6.29+2.16 a 8.17+1.38 a 6.45+1.88 a 6.57+1.40.a
COD (mglL) 41.14+18.18 a 52.57+25.66 a  38.86+22.36 a 45.71+19.44a 38.86+15.61a 36.57+20.06 a
NH;-N (mg/L) 0.034+0.03 a 0.029+0.04 a 0.028+0.04 a 0.036+0.04 a 0.029+0.04 a 0.035+0.04 a
NO,-N (mg/L) 0.019+0.01 a 0.017+0.02a 0.021+0.02 ab  0.029+0.03 ab  0.026+0.02 ab  0.048+0.04 ab
NO;-N (mg/L) 0.176+0.12 a 0.138+0.05 a 0.139+0.05 a 0.131+0.05 a 0.11440.03 a 0.143+0.04 a
PO4-P (mg/L) 0.142+0.11 a 0.112+0.08 a 0.124+0.10 a 0.159+0.10 a 0.185+0.18 a 0.164+0.10 a

Values within one line not followed by the same letter are significantly different (P<0.05).

N

Table 3 Average values of physical and chemical parameters during the study period (mean+SD) (n = 24)

Water depth Air temp. Water temp.  Transparency pH Conductivity TDS
Parameters o o
(m) (C) (C) (m) (ns/cm) (mglL)
Average values  2.47+0.98 30.65+1.76 31.54+1.10 0.61 + 0.11 8.65+0.51 156.43+12.65  75.48+6.70
DO BODs COD NH;-N NO,-N NO;-N PO,-P
Parameters
(mglL) (mglL) (mglL) (mglL) (mglL) (mg/L) (mglL)
Average values 8.00+1.64 6.74+1.75  42.29+19.23 0.032+0.01 0.027+0.01  0.140+0.06 0.148+0.01
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