36

K @ WL B &
KOREAN ]J. SANITATION
Vol. 10, No. 2, 36 ~45(1995)

457 359 OBy $AH N84 SRIE A

Physicochemical Environments and Phytoplankton
Community in the Nakdong River Middle Basin

Woo Seak Jang-Jae Hyung Kang-Soon Hyung Chung*

Institute of Water Quality, Water Work Ceniral, Daegu
*Daegu Health Junior College

Abstract

Physicochemical environments and phytoplankton community in the nakdong river middie
basin were investigated during a period of 1 year from Nov. 1993 to Oct. 1994.

The ranges of Physicochemical environment factors in the nakdong river middle basin
were 3.6~27.4°C for temperature, 7.1~9.3 for pH, 7.1~12.7mg/¢ for DO, 0.7~2.1mg/¢ for
BOD, 31~52mg/¢ for alkalinity, 2.101~3.3mg/¢ for T- N, 0.052~0.099mg/¢ for T-P, 5.4~
92.3mg/m* for chlorophyll- a.

The number of phytoplankton was lowest in Jan. that is, 244cells/ml and that was highest
in Sep. 1201cells/ml. The increase of dominant genera were correlated with the total num-
ber of phytoplanktons. Bacillariaceae, chlorophyceae, cyanophyceae, and euglenophyceae
were to 74.5%, 20%, 3.5%, and 2.2% respectively. Bacillariaceae were abundant during all
the year round except for Jun, Jul, Aug. Chlorophyceae were plentiful in Jun, Jul, Aug.

Tase- and odor- causing algae and filter clogging algae were 72% in Nov. and 93.5% in
Jun. They were abundant all the year round except for winter, so they influenced on the
treatrnent of tap water systermm. They belong to the grenera asterionella, cyclotella,
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melosira, nitzschia of bacillariaceae and actinastrum, pediastrum of chlorophyceae.

Dominace index was low in winter and high in ummer. Diversity index and equitability

index were low in summer and high in winter. Therefore, the structure of phytoplankton

community of the nakdong river middle basin was different form season to season.
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Table 1. Physicochemical environment factors in the Nakdong River from Nov. 1993 to Oct. 1994.

Item| Temp DO BOD | Alkalinity| T-N T-P Chlorophyli- a
Month (C) PH (mg/€) | (mg/€) | (mg/€) | (mg/&) | (mg/l) {mg/m)
93. 11. 3| 138 7.5 9.6 1.1 46 2.105 0.074 216
93. 12. 15 6.4 7.1 12.1 11 49 2.723 0.099 7.9
94. 1. 19 4.0 7.2 12.6 1.0 40 2.726 0.094 54
9. 2. 2 36 75 12.7 0.7 40 7.101 0.083 9.2
94. 3 7.7 7.6 12.7 1.3 43 2.470 0.098 13.7
94. 4. 17.1 76 9.7 1.2 45 2.213 0.077 352
94. 5.19| 182 74 7.9 1.1 31 2.651 0.093 26.8
94. 6 23.9 8.3 9.0 14 45 2.227 0.052 51.7
94. 7 27.0 7.5 7.1 1.3 37 3.300 0.060 24.4
94. 8. 274 79 7.2 1.6 39 2.368 0.073 92.3
94. 9. 22 23.2 9.3 10.1 1.7 48 2.189 0.057 83.6
94. 10. 5| 210 8.5 8.4 2.1 53 2.524 0.079 51.9

X 16.11 7.78 9.93 1.30 429 2.467 0.078 353
+SD 8.841 0.629 2135 0.367 5.823 0.349 0.016 29.1
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Table 2. A list and distribution of phytoplankton in the Nakdong River from Nov. 1993 to Oct. 1994.

Class of the phytoplankton Month
93 94
Class GenusName | 17 | 15 |y | 2 | 3| 4|5 |67 [8|9]10
Astertonella 6 9 21 | 54 (134 192|149 22 | 28 3 3
Cocconeis 4 4 1
Cyclotella 97 | 47 | 36 | 52 | 31 | 86 | 17 {144 | 69 | 339 | 575 | 385
Cymatopleura 1 1 5 1
Cymbella 8 8 16 | 38 | 54 | 109 | 13 | 28 | 14 7 18 | 20
Diatoma 11 5 12 6 12 9 4 9 1
Fragilaria 6 12 1 7 36 |39 | 73 |93 |18 (24 | 37 | 23
Gomphonema 1 1 12 ] 14 | 11 1
Gyrosigma 6 4 6 3
Bacillariaceae Melqsira 44 |1 18 | 24 | 96 [199 183 | 42 | 69 | 107 | 128 | 98 | 42
Navicula 41 | 27 9 39 | 34 9 9 11 8 5 13 | 37
Nitzschia 54 | 28 | 11 | 18 [ 32 | 23 |21 | 19 | 17 | 12 1286 52
Pinularia 6 5 1 1 1 4
Pleurosigma 4 1 1
Stauronets 1
Stephanodiscus 7
Surirella 52 1 19 | 21 25 5 4 1 1 8
Synedra 11 8 11 9 14 | 47 | 26 | 12 3 14 | 26 | 42
Tabellaria 6 1 4
Algae Number | 354 | 194 | 194 | 333 | 557 | 725 | 425 | 425 | 266 | 535 {1053{ 613
Agnemellum 1 2 3 1 3 6 9 12 | 56 | 36 | 13 3
Anabaenopsis 1 1
Anacystis 2 8 8 5 4 5 9 3
h Gloeotrichia 4
Cyanophyceae Lyngbya 1 1 4 2 4 1
Nostoc 1
Oscillatoria 1 4 1 2 6 29 9 1 3 3 4
Algae Number | 2 7 5 7 13 | 48 | 31 | 18 | 63 | 45 | 27 5
Actinastrum 1 1 5 5 364 24 4 16
Ankistroidesmus 5
Closteriopsts 7
Closterium 16 9 1 2 4 8
Coelastrum 3
Cosmarium 4 3
Dictyosperium 4 1 11 1 2 2 3 2 1 5
Gloeocystis 4 1
Chlorophyceae |Golenkinia 1
Mougeotia 1
Pediastrum 24 | 18 5 1 12 | 21 | 64 | 51 {327 | 64 | 58
Scenedesmus 12 9 1 2 6 4 45 1 47 | 31 | 39 | 27
Schroederia 1
Selenastrum 1
Spirogyra 23 | 21 16 | 13 6
Staurastrum 17 3 6 4 4 3 1
Algae Number | 93 | 67 | 33 | 24 | 18 | 20 | 45 {483 | 128 {365 {112 | 125
Ceratium 18 4
Dinobryon 6 5 8 9 6 4 1
Eudorina 1 3 7 4 1 2
Euglenophyceae giﬁiiﬁ: 2 4 6 S 1 4 9 13
Pandorina 1 4 5 1 4 3
Trachelomonas 1 7 4 1 1
Algae Number | 26 9 12 115 | 19 9 20 | 13 7 6 10 | 16
Total Algae Number{ cells/mé ) 475 1 277 1244 1379 [ 607 [ 802 | 461 | 939 | 464 | 951 |1201] 760
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Fig. 1. Monthly variation of algae mass.
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Table 3. Monthly variation of dominant & sub-

dominant genus.

Dominant genus | Subdominant genus

Month | Genus | Percent-{ Genus | Percent-
Name |age(%)| Name |age(%)
93. 11 |[Cyclotella 204 |Nitzschia 114
93. 12 |Cyclotella 170 |Nitzschia 10.1
94. 1 |Cyclotella 148 |Melosira 9.8
94. 2 (Melosira| 253 |Asterionella| 14.2
94. 3 |[Melosira| 328 |Asterionelle] 22.1
94. 4 |Asterionella 239 |Melosiral 228
94. 5 |Asterionella 323 |Fragilaria 15.8
94. 6 |Actinastrum 368 |Cyclotella 153
94. 7 |Melosira| 231 |Cyclotella 14.9
94. 8 |[Cyclotella 356  |Pediastrum 34.4
94. 9 |Cyclotella 479  |Nitzschia| 238
94. 10 |[Cyclotella 50.7 ‘Pediastrum 7.6
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Fig. 2. Monthly variation of dominant & subdomi-
nant genus percentage.
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Table 4. Monthly variation of Tasete- and odor- causing algae & filter clogging algae mass.

Item| Taste- and odor-causing |Taste- and odor- causing algae i .
. . Filter clogging algae
alage & filter clogging algae
Month Number {Percentage{ % )| Number |Percentage(% )| Number |Percentage(%)
93. 11 74 15.6 227 47.8 41 8.6
93. 12 55 19.9 139 50.2 35 126
94. 1 20 8.2 135 55.3 25 10.2
94. 2 8 2.1 248 65.4 39 10.3
94. 3 26 4.3 432 71.2 88 14.5
94. 4 24 3.0 597 74.4 119 14.8
94. 5 60 13.0 329 714 16 35
9. 6 499 53.1 355 37.8 43 4.6
94. 7 174 375 233 50.2 23 50
94. 8 367 38.6 508 53.4 12 1.3
94. 9 118 9.8 753 627 31 26
94. 10 130 17.1 512 67.4 58 76
Table 5. Monthly variation of the{ T- N/T-P]
93 94
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