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Abstract

Short-term effects of current velocity and turbid water on the benthic diatom community and water quality were examined in
artificial channel (20x200x10 cm) with two different experiments. The first and second experiments were consisted of
different current velocities such as 1 L/min., and 1, 3, and 6 L/min., respectively. The concentration of turbid water is prepared
with loess and fixed at 10 and 20 times of the turbidity of control inflow (10 NTU, LTW), respectively. At experiment 1
(EXP-1), introduction of turbid water increased dissolved oxygen, electric conductivity, pH and turbidity, but there were no
differences between low- (100 NTU, MTW) and high-turbid water (200 NTU, HTW). However, experiment 2 (EXP-2) did not
change any environmental parameters except dissolved total and inorganic nitrogen like EXP-1. MTW in EXP-1 strongly
stimulated the growth of benthic diatom, while both MTW (150 NTU) and HTW (300 NTU) in EXP-2 did not increase or
decrease the diatom abundance. Over the study, the dominant species was four, Aulacoseira ambigua, Cyclotella stelligera,
Aulacoseira granulata and Achnanthes minutissima. In EXP-1, two highest species in abundance, 4. ambigua and A.
granulata were highly grown in MTW, while Achnanthes minutissima high in HTW adversely. These results indicate that the
introduction of turbid water can play an important role in the shift of water quality and benthic diatom community in stream
ecosystem, especially inflow of soil water in low current velocity.
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Fig. 1. Over-view of artificial channels before (a) and after
(b) treatment of turbid-waters.

LTW: natural lake water

MTW: 10 times higher concentrations of turbid water to LTW

HTW: 20 times higher concentrations of turbid water to LTW
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Fig. 2. Variations in light intensity of three channels treated
with lake water (LTW), low- (MTW) and high-
turbid water (HTW) in the first experiment. Arrow
is the time of turbid-water treatment.
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Table 1. Experimental designs and different treatment conditions of turbid-waters and flow rates supplied for the study

Characters Experiment 1 Experiment 2

LTW MTW HTW LTW MTW HTW
Flow rate (L/min.) 1 1 1 1 3 6
Turbidity (NTU) 10 100 200 15 150 300
Duration (h) 6 24 24 24
Interval (h) 2 2 2 2 2 2
Number (No.) 3 3 3 6 6 6
Date of treatment (d) 9 9 5 5 5
Duration of experiment (d) 17 17 17 13 13 13
Collection site of soil Munmack, Wonju-City Munmack, Wonju-City

Experiment 2 was conducted in duplicate

Each stream was treated with lake water (LTW), low- (MTW) and high-turbid water (HTW).
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Table 2. Comparisons of water quality parameters in different turbid-waters and flow rates in artificial channels

Experiments Parameters LTW MTW HTW F P
Dissolved oxygen (mg/L) 11.1£0.1° 11.5£02° 11.8£0.3° 11.781 0.00006
pH 8.5+0.0° 8.740.0° 8.7+0.0° 10.958 0.00011
Conductivity (uS/Cm) 286.4+1 8° 298.9+1.1° 298.9+1.2° 9.541 0.00030
Turbidity (NTU) 7.8£0.4° 12.142.4% 19.0+9.0° 4409  0.01712
Experiment | Dissolved inorganic nitrogen (ug/L) 59.8+1.5° 48.7£1.9" 48.9£2.6" 8.677 0.00123
Total nitrogen (mg/L) 2.4+0.0 2.3+0.1 2.4+0.0 1.191 0.31931
Dissolved inorganic phosphorus (1g/L) 21.840.9 25.5£0.9 21.8£1.6 1.447 0.25275
Total phosphorus (ng/L) 35.7¢1.2 39.9+1.2 38.6+1.5 1.523 0.23612
Suspended solids in water (mg/L) 11.8£0.5 13.7+0.9 13.6£0.5 2.984 0.07595
Chlorophyll-a in water (mg/L) 15.2+1.5 20.1+2.1 20.7£2.5 2.385 0.11652
Dissolved oxygen (mg/L) 119+ 0.2 12.6£0.5 12.5+0.4 1.797 0.17735
pH 8.7+0.0 8.8+0.1 8.8+0.0 0.812 0.44996
Conductivity (uS/Cm) 301.4+1.8 298.9+3.0 299.0+3.1 0.354 0.70382
Turbidity (NTU) 20.4+£2.3 22.3+5.9 23.8+5.9 0.223 0.80051
. Dissolved inorganic nitrogen (ug/L) 43.5+1.9 36.3£1.6" 36.9+1.2° 4.389 0.01969
Experiment 2 . b o o
Total nitrogen (mg/L) 1.7£0.1 1.4£0.0 1.4+0.0 8.705 0.00082
Dissolved inorganic phosphorus (11g/L) 29.3+1.3 32.24¢1.6 32.2+1.8 1.366 0.26799
Total phosphorus (ng/L) 89.2£2.9 91.0+4.5 92.1+8.2 0.113 0.89349
Suspended solids in water (mg/L) 14.0£1.4 16.8£2.8 16.2£3.9 0.448 0.64227
Chlorophyll-a in water (mg/L) 42.9£2.1 33.7+3.5 37.4+5.5 2.103 0.13674
Dissolved inorganic nitrogen is sum of NO,, NOs; and NHy4
Values are mean and standard deviation (n=7 for all)
Small characters indicates significant differences by Tukey's HSD test
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(AFDM) and total abundance of diatom cells in
each channel treated with lake water (LTW), low-
(MTW) and high-turbid water (HTW) in both the
first (left) and second experiments (right). Vertical
dot-line is the treatment time of turbid-water.
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AA: Aulacoseira ambigua, CS: Cyclotella stelligera

AG: Aulacoseira granulata, AM: Achnanthes minutissima
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