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Effect of Turbid Water on the Growth of Periphytic Diatbni
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ABSTRACT

We evaluated the effect of the turbid water on the growth of periphytic diatom in an artificial
stream system. The artificial stream was constructed with transparent acryl and composed of four
" channels. Each channel was arranged in tiers, in the dimension of 20em(width)x200cm(length)*40cm
(height). The stream was provided eutrophic lake water in a continnous flow system. Artificial
substrate was prepared with commercial slide glass soaked in 1% agar and introduced into the
charmels for diatoms to colonize and grow. Prior to introducing turbid water, the artificial stream was
operated with lake water for 6 days to permit the development of diatom biomass on the substrates.
After then, turbid water which was prepared with sediment sieved with ¢ 64 pm at 2mg/L(final
concentration, 300 NTU) was provided daily for 50 minute duration. The experiment was conducted
for 7 days with manipulated experimental condition of light(50~80 pmol, L:D=0:24), temperature
(10£1°C), and flow rate(0.31cm/s). Sampling and analysis were conducted daily for water quality such
as turbidity, suspended solids(SS), dissolved oxgen(DO), pH, total nitrogen(TN) and phosphorus(TP)
and diatom such as chlorophyll- @ (Chl-¢), ash-free dry matter(AFDM), and diatom species and" ~
abundances. Turbidity of the study water mixed with sediment varied 57.0~70.3 NTU during the
experiment. After introduction of turbid water, DO, pH and TN were decreased, while SS and TP
increased significantly. Total 18 genera and 61 species of diatoms observed on the artificial substrates
during the experimental period. Among them, Navicula appeared to be a most dominant genus. with
15 species, followed by Cymbella(7 species), Fragilaria(6 species) and Gomphonema(6 species).
Achnanthes minutissima was the most dominant species(>70% in frequency) in both control and
treatment experiments. Diatom growth lasted for two days after turbid water introduction, but they
decreased significantly since third day towards the end of the experiment. These results suggest that
even intermittent effect of turbid water could significantly decrease benthic diatom biomass, if its
duration is lasted for a week. The related food chain effect and recovery of diatom biomass after
turbid water introduction calls for further studies.
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Fig. 1. Changes in water quality parameters after turbid water treatment.
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Fig. 2. Changes in biomass of periphyton after turbid water treatment.

A Ao st E FE7ld s g S F 239 AE ASHT, 35 o
357} 1~370€ ol =

3 J;
AL AHZHIE 4, 2006). P 50*«1 g UM AaE e
d o 3
4
2]

- g2 Ao R ©r|HQl FY 2T AT Bt g 2447k A 747 F
YAZ AL FHAHQ 8o 2 B F o AEFS FAaAZY. Heiet dstzoe A7)zt
g8 2HAE uf FEFo] A 22 5, 2005; <t 5, 2006)5+53.2H, Montealegre(2001)S]
ToME 8F T EFHARIE)7E FAH HEEFIEY EF] 20~50% B = A3
th 2HBR B a7 2942 99 o, 183Q] g4 dFeld XEx 130 vEE 4%
A 2R 4L & & e AR FtHit

4 F400] Th AETHChlg, ATDM) WSS B2 29 AF Faist A} 9RLov, Chiad)

0.04~0.44 pg/em’e] WS BG3, ML 0.02~033 pglem’®] = HYES BYch
AFDM®] YZ7-L 0.15~0.64mg/em’e] ‘:HH%— BY3, HETL 0.13~040mg/em’e] FE HAE B
ok 49712k 139 ¢ AEHChlg, AFDM) FEL D29 49 3Y7A 27113, A
A5 B FY F2d7R TR 2 ol FHE AASATHF. 2).

2) RAIxXRO] %35”5' o EEHE
3 = F 185 49%5 02 Vel thFig. 2). ©] SolA Navicula & 105(20.4%), Cymbella
% 65(12.2%), Fragzlarza 3} Gomphonema 4:°] 42} 5%(102%) 59 £o2 &3\t
2L 5~1359 HYE ngol} 84 9] T3~ 02 Hgd Be 222 Byrh &
o 7o) FrE 99 FBYE Hole A2 IR YOI 5, 2005) T 7Y F AEF B



AN
o| fisith. "i‘:«l e "F"%%‘ﬂ OMB‘r o}*&—a— AFAA Z2/E HRT ANANITHFEE
3 o179 F49t AEES A7 thSigler, 1980; Z 5, 200

4,
B o] Sl AER] BaARO BrE Ba S5tk 490 48T G5t 19LHE
B54EA £8F RO 090 T L 70 el $4de] UgEsl 97 Aoz

FHETHE 5, 2008).

238 $EFH o HFTL Achnanthes minutissimaSt Aulacoseira ambiguaB. M, Achnanthes

minutissima's ¥ 70% ©13, Aulacoseira ambigua= ¥ 10% F =] EIVEE BIT)h F 2 A3
FE2 Caloneis silicula, Cyclotella meneghiniana, Navicula cruspidata 2.2 T)F-5o] F44¢3td &

oA F2 MAste B4 BATHH, 1993). FstdelA A7 25=e] 857t ASHAE 1)
g7t A4E 71Tt 39 Y FE2F= Cyclotella sp., Achanathes delicatula, Navicula mutica,
Nitzschia acicularis 5 16%°] Z2Q3IHEH, o|E T AVAELI} B2 49 =& o1 S A4S
33, AdE B AREFY FIdME £33 AN, 1993; Krammer and Lange, 1991a, b,
20073, b).
+ Jol| 9T F2F Lo HAzl= AETHChlg, AFDM)S] B3k} A el gz
EFLE Ao| 3EFE PR A ES B o, AT E B4 FYTA 2
Y o1ZRY 7rAsteE AFS Btk g2t YE= 271,511~3,270,836 celllem’e] WSS BT
Aol WEE 231,282~789,057 cell/em®e] M E B ATHFig. 2).

A, F7Y, AeE 2004 AXAY HFFHFFEY A4 mdt g 9 F=8583)A.
37: 87-95.

THEAHE. 2006. G5 EF 8= dE 7o FF A pp. 162

ASA, AEA. 1990. BF35o] LA ?‘5&511%’%@@%1 23 167-179.

A, o3, AEE, R4, FV1A. 2002. FeE) Y ATt G SFHED) A4 mXE 9
3k Sh=-9<=8k8]A]. 35 160-171.

A5, Wé% AA7], o)FF 2005, FZAAN BT HF 5ol 9@ nEFEe o5 A2
EX. d=85E3 x] 38: 105-117.

Hhb, Aol 2006, 25 AR VX FEESFY] 939t A AR, 16: 403-409.

AR, AR, %14—%1 2003. BREAA $5 g2 4 957 28] YA X AF8583
A]. 36: 257-268.

B, AQ1E. 2005, AWE AFA ke AR FAWEF Uittt B 4% A15583
2. 38: 54-62.

BB, WA, AR, 24, 2006, FESSE AR #ES Y] FEAXRY vm B, @
$58135]%]. 38: 2131



182 BIEAINEHENA| K KsE

g, A, A5, B 2008 A7 FEF &
41: 311-319. .

A, F8E, 4%, AR, FAS. 2006, AAFS Fo] B4 DA B4 JAste=ets - =
E37383 7554 stedxs =53, pp. 797-803.

2 F 1993 BEPOKEEEE. olFIeRIAA. pp. 496.

2. 2007. Bt AANENFFHFFE © ol F AMAT vAE 9% dEHGn ek ol
A =R p. T6.

Aallto, R., M. B. Laurence, D. Thomas, R. M. David, A. N. Charles and J. L. Guyot. 2003. Episodic
sediment accumulation on Amazonian flood plains influenced by EI Nifio/Southern oscillation. Nature
425: 493-497.

An, K. G. and J. R. Jones. 2000. Factors regulating bluegreen dominance in a reservoir directly influenced
by the Asian monsoon. Hydrobiologia 432: 37-48.

APHA. 1995. Standard Methods for the Examination of Water and Wastewater, 18th ed. American Public
Health Association. Washington, D.C. USA.

Davies-collery, R. I. and D. G. Smith. 2001. Turbidity, suspended-sediment, and water clarity-A review.
Journal of the American Water Association 37: 1085-1101.

Drewry, I. J., L. T. H. Lewham and B. F. W. Croke. 2009. Suspended sediment, nitrogen and phosphorus
concentrations and exports during storm-events to the Tuross estuary. Australia. Journal of Cnvironmental
Management 90: 879-837.

Ford, D. E. 1990. Reservoir transport process. In: Thornton, K. W., B. L. Kimmel and F. E. Payne, ed.
Reservoir Limnology - Ecological Perspectives. John Wiley and Sons, Inc. pp. 15-41.

X,
=
BN
S
—
o
Ho
A
off
pot,
5
F_gj
3
e
o
,

Hellawell, J. M. 1986. Biological Indicators of Freshwater Pollution and Environmental Management.
Elsevier Applied Science Publishers, London. p. 546.

Home, A. J. and C. R. Goldman. 1994. Limnology, 2nd ed. McGraw-Hill, Inc. p. 576.

Jung, Y. S., J. E. Yang, C. S. Park, Y. G. Kwon and Y. K. Joo. 1997. Assessment of N and P loads from
an agricultural watershed in the Buck-Han river basin. NICEM. Korean Society of Agriculture and
Environment. 19: 370-374. ' '

Kirk, J. T. O. 1983. Light and Photosynthesis in Aquatic Environments, 1rd Ed., Cambridge University
Press, Cambridge, USA. p. 401.

Krammer, X. and H. Lange-Bertalot. 1991a. Siisswasserflora von Mitteleuropa, Band 2/3 : Bacillariophyceae
3. Teil : Centrales, Fragilariaceae, Eunotiaceae(H. Ettl, J. Gerloff, H. Heynig and D. Mollenhauer, eds.).
Gustav Fischer Verlag, Stuttgart, New York. p. 598.

Krammer, K. and H. Lange-Bertalot. 1991b. Stisswasserflora von Mitteleuropa, Band 2/4 : Bacillariophyceae
4, Teil : Achnanthaceae, Kritische Frginzungen zu Navicula(Lineolatae) und Gomphonema Gesamtli-
teraturverzeichnis(H. Ettl, J. Gerloff, H. Heynig and D. Mollenhauer, eds.). Gustav Fischer Verlag,
Stuttgart, New York. p. 437.



SA0 - SRR/ BR AR AR IR S0l @8 183

Krammer, K. and H. Lange-Bertalot. 2007a. Siisswasserflora von Mitteleuropa, Band 2/1 : Bacillariophyceae
1. Teil : Naviculaceae(H. Ettl, J. Gerloff, H. Heynig and D. Mollenhauer, eds.). Elsevier Book Co.,
Germany. p. 876.

Krammer, K. and H. Lange-Bertalot. 2007b. Stisswassetflora von Mitteleuropa, Band 2/2 : Bacillariophyceae
2. Teil :Bacillariaceae, Epithemiaceae, Surirellaceae(H. Ettl, J. Gerloff, H. Heynig and D. Mollenhauer,
eds.). Elsevier Book Co., Germany. p. 610,

Montealegre, J. R. 2001. Nitrogen transformations and fluxes in fish ponds: a modelling approach. Ph D
thesis, Wageningen University. Netherlands. p. 185.

Patrick, R. and C. W Reimer. 1966. The diatoms of the United States exclusive of Alaska and Hawaii.
Monographs of the Academy of Natural Sciences of Philadelphia, Philadelphia. p. 688.

Power, M. E,, R. J..Stout, C. E. Cushing, P. P. Harper, F. R. Hauer, W. J. Matthews, P. B. Moyle, B.
Statzner and 'I. R. W. De Badgen. 1988. Biotic and abiotic controls in river and stream communities.
Journal of the North American Benthological Society. 7: 456-479.

Prescott, G. W. 1982. Algae of the Western Great Lakes Area with an Tllustrated Key to the Genera of
Desmids and Freshwater Diatoms, Otto Koeltz Science Publishers. p. 977.

Sigler, J.W. 1980. Effects of chronic turbidity on feeling, growth and social behavior of steelhead trout and
coho - salmon. Doctoral dissertation. University of Idaho. Moscow.

Wetzel, R. G. 2001. Limnology : Lake and River Ecosystems, 3rd ed., Academic Press, San Diego,
California. USA. p. 1006.

0]

o}
AFsA AN G547t F2H2F TR vlAe TS Fris] st £ A7 Al AFTF=
N8 AAeta, dE2T 249 AEE 212 EAES AAEATh AMSE 712 1% agars HEE
&abol= ZEFA(7.5x2.5em)o] 3L, XA 40704 AR stk 2ARE 20109 3€ 294 7 44 104
A ZF 139701 er, 6U7he FAZRI F3E F Sl FU7)E FUI, A TEFE 2442
Ao = ok 508(50L)7F 5% B (2mg/lL, 300 NTUYE FYAZATE EAFELS FHa(EE,
SS, DO, pH, TN, TP)Z AE3HChl-a, AFDM), T24< +43} b
Koz EFYAe] B FEE 57.0~703 NTUR Yehgth g d4d) ue} Zashe 28 B
Ql $2E-L DO, pH B TNOZ Yelyta, S7lske 23S B S

22579 HEFHChla, AFDM) 2 D=t B 59 3297 3A 93 81 Fxor, 29 9
HE & £ 445 Btk E A7 2 @13 18 AR g5 R EE 17

HolAlee) 727, 754 LR FAYE AN

3

HHO| | B& FER, B4, 43, MO

a



