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Abstract
Dummee, V.!, Tansakul, P!. and Peerapornpisal, Y2
Species diversity of benthic diatoms and its relation to environmental variables
in Ton Ngachang Waterfall, Songkhla province
Songklanakarin J. Sci. Technol., 2007, 29(1) : 73-87

The species diversity of benthic diatoms and its relation to environmental variables were studied in
Ton Ngachang Waterfall, Songkhla province. Epilithic and epipsammic diatoms were sampled at 5 stations
from upstream (station 1, 2 and 3) to downstream (station 4 and 5) in summer (April 2004 and February
2005), early rainy season (June and August 2004) and rainy season (November and December 2004). A total
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number of 15 genera, 49 species and 8 families in order Pennales were found. Achnanthes was the dominant
genus throughout the study period with 8 species. A principal components analysis (PCA) on relative abun-
dance revealed that Achnanthes minutissima Kiitzing and A. lanceolata (Brebission) Grunow were the most
abundant species of epilithic diatoms and epipsammic diatoms respectively, whereas species richness on
both substrata were not significant different (P>0.05). Analysis of variance (ANOVA) indicated that the
numbers of benthic diatom species between upstream and downstream were not significant different (P>0.05),
while there was statistical significance (P<(.05) among the seasons in epilithic diatoms. Multivariate analysis
of variance (MANOVA) on physico-chemical factors showed that nitrate, ortho-phosphate, silicate, BOD,
conductivity and TSS were significant different (P<0.05) between seasons. Canonical correspondence
analysis (CCA) ordination indicated that nitrate, silicate, BOD, pH, conductivity, temperature and velocity
were correlated with the benthic diatom abundance.
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Figure 1. Study sites
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Table 1. Species list of benthic diatoms in each zone and season at Ton Ngachang Waterfall

from April 2004 to February 2005

Zones
Taxon Taxon code Upstream Downstream

Su ER Ra Su ER Ra
Achnanthaceae (9 spp.)
Achnanthes brevipes Agardh 1 Ny Ny Ny Ny Ny Ny
Achnanthes crenulata Grunow 2 st ST st ST St st
Achnanthes laevis Oestrup 3 ST ST ST ST ST ST
Achnanthes lanceolata (Brebission) 4 ST ST ST ST Sr Sr

Grunow

Achnanthes minutissima Kiitzing 5 ST ST ST ST ST ST
Achnanthes oblongella Oestrup sr sr sr sr sr st

Achnanthes undata Meister

ST ST ST ST ST ST
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Table 1. (Cont.)
Zones
Taxon Taxon code Upstream Downstream
Su ER Ra Su ER Ra

Achnanthes sp.1 sr sr S sr S sr
Cocconeis placentula Ehrenberg ST Ny Ny Ny Ny Ny
Bacillaceae (2 spp.)
Nitzschia sp.1 10 st st ST ST sr sr
Nitzschia sp.2 11 sr sr sr sr Ny Ny
Cymbellaceae (10 spp.)
Cymbella cistula (Ehrenberg) Kirchner 12 r Sr - Sr ST -
Cymbella cymbiformis Agardh 13 sr sr sr sr sr sr
Cymbella mesiana Cholnoky 14 sr ST ST ST ST st
Cymbella tumida (Brebission) Van Heurck 15 ST ST ST ST ST ST
Cymbella turgidula Grunow 16 sr sr sr sr sr sr
Encytonema javanicum (Hustedt) D.G.Mann 17 N Ny Ny Ny Ny Ny
Encytonema sp. 18 - - - - ST S
Gomphonema affine Kiitzing 19 sr sr sr Ny Ny Ny
Gomphonema angustatum ( Kiitzing) Rabenhorst 20 ST ST ST ST ST ST
Gomphonema gracile Ehrenberg 21 ST ST ST ST ST ST
Gomphonema parvulum Kiitzing 22 sr Ny Ny Ny Ny Ny
Eunotiaceae (2 sp.)
Eunotia arcus Ehrenberg 23 sr S S st st S
Eunotia praerupta Ehrenberg 24 sr Ny Ny Ny Ny S
Fragilariaceae (4 spp.)
Fragilaria sp. 25 sr T T sr sr sr
Fragilaria crotonensis Kitton 26 sr sr sr sr sr sr
Fragilaria ulna (Nitzsch) Lang-Bertalot 27 sr sr sr Sr Sr S
Synedra ulna Kiitzing 28 ST ST ST ST ST ST
Naviculaceae (17 spp.)
Caloneis bacillum Grunow 29 Ny sr ST Ny sr st
Diploneis sp. 1 30 - S S S - sr
Frustulia rhomboides (Ehrenberg) De Toni 31 sr sr sr sr r S
Frustulia vulgaris (Thwaites) De Toni 32 Sr S S - Sr Sr
Navicula sp. 33 T sr sr sr sr sr
Navicula cryptocephala Kiitzing 34 sr sr sr sr sr S
Navicula lanceolata C.Agardh 35 ST ST ST st ST st
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Table 1. (Con.)
Zones
Taxon Taxon code Upstream Downstream
Su ER Ra Su ER Ra

Navicula rhynchocephala Kiitzing 36 - S S - S S
Navicula viridula (Kiitzing) Ehrenberg 37 Ny Ny Ny Ny Ny Ny
Navicula pupula Kiitzing 38 ST ST S S ST ST
Navicula pupula varmutata (Krasske) 39 SST S S ST - S

Hustedt
Pinnularia subcapitata Gregroy 40 - r S - S S
Pinnularia maior (Kitzing) Rabenhorst 41 ST S - ST S -
Pinnularia similis Hustedt 42 S Ny S Ny Ny S
Stauroneis anceps Ehrenberg 43 S S st S S r
Stauroneis sp. 1 44 ST ST ST ST ST ST
Stauroneis sp. 2 45 Ny Ny Ny Ny Ny Ny
Rhopalodiaceae (1 sp.)
Epithemia cistula (Ehrenberg) Ralfs 46 ST r S ST ST S
Surirellaceae ( 3 spp.)
Surirella elegans Ehrenberg 47 sr st S ST st S
Surirella linearis W. Smith 48 ST ST ST ST ST ST
Surirella robusta Ehrenberg 49 r S Ny Ny S S
Su = Summer; ER = Early Rain; Ra = Rain; s =found in sand; r = found in rock; - =not found
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Table 2. Average physico-chemical data and number of benthic diatoms at Ton Ngachang Waterfall

from April 2004 to February 2005.

Station

Variables Upstream Downstream

Summer Early Rain  Rain Summer Early Rain  Rain
Orthophosphate( U g/1) nd nd 13.63+1.365 nd nd 15.53 +4.028
Nitrite(mg/l) nd nd nd nd nd nd
Nitrate (mg/l) 1.13409  0.1040.012 0.1640.000 1.5840.429 0.0940.010 0.17 40.000
Ammonia(pg/l) nd nd nd nd nd nd
Silicate (mg/l) 0.3940.002 0.2140.013 0.2640.009 0.3640.005 0.2040.012 0.27 40.056
Dissolved Oxygen (mg/l) 7.7540.152 7.9940.127 7.2140.099 7.3640.463 7.1340.079 6.844+0.38
Biochemical Oxygen Demand (mg/l1) 1.27 40.099 0.2740.087 0.1540.031 1.3240.181 0.2640.038 0.17 40.022
Depth (m) 0.4140.055 0.3840.057 0.58+40.095 0.3840.113 0.374+0.155 0.44 40.105
Velocity (m/s) 0.264+0.094 0.41+40.313 0.6440.135 0.2340.002 0.2340.230 0.4540.210
pH 7.5540.009 7.5840.031 7.5440.023 7.5640.122 7.5440.000 7.7040.155
Temperature (°C) 23.8040.328 24.344+0.200 22.67 4+0.225 23.65+40.765 23.66 +0.490 24.33 +1.125
Conductivity (LS/cm) 38.00 40.495 33.67 4+0.850 33.98 4+5.420 39.1040.750 33.75 40.250 30.97 +0.675
Total Suspended Solid (mg/l) 39340412 1.9540.108 2.1540.540 3.38+40.125 1.6540.100 2.05+40.600
Epilithic diatom (no. of species) 43 41 35 42 41 33
Epipsammic diatom
(no. of species) 42 45 45 45 46 46

nd = not detected
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Figure 2. PCA of epilithic diatom at Ton Ngachang Waterfall from April 2004 to February 2005.
Numbers corresponding to species codes are listed in Table 1.
(A = upstream in summer, B = downstream in summer, C = upstream in early rain,
D = downstream in early rain, E = upstream in rain, F = downstream in rain)
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Figure 3. PCA of epipsammic diatom at Ton Ngachang Waterfall from April 2004 to February
2005. Numbers corresponding to species codes are listed in Table 1.
(A = upstream in summer, B = downstream in summer, C = upstream in early rain,
D = downstream in early rain, E = upstream in rain, F = downstream in rain)
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