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Protozoa Structure of Anaerobic/Anoxic/Oxic Process. Lee, Chan-Hyung* and Kyung-Sook Moon',
Public Health and Environment Institute of Daegu City 706-732, Korea, 'Environmental Installations Corpora-
tion of Daegu City 703-825, Korea— A quantitative survey of the protozoa microfauna at bioreactor of
advanced sewage treatment plant was carried out during a period of 11 months. In this study, 32 genera were
identified, including 17 ciliates. The abundance of the important protozoa were compared with the operating
parameters and water quality of the effluent of the plant using statistical procedure. Statistical analysis
revealed a relationship between the abundance of some genera and removal rate. In particular, correlation
analysis on the quality of effluent and protozoa indicated that Lepadella may be used as the bioindicator of TP
removal and Trochilia, Entosiphon, Colepus may be used as the bioindicator of TN removal when water tem-

perature was below 20°C.
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Fig. 1. Schematic diagram of sewage plant.
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Table 1. Operating parameters.

Anaerobic tank

Anoxic tank

Aerobic tank

Influent Water DO MLSS DO MLSS DO MLSS RAS F/M NRR? Bloreactor
3 (] .

0D Temp O oy mgm OFF (mgh) (meh OFF (g amgn SV Raten) @) oa)
Feb 40966 10.8 0.4 2530 164 0.4 2730 167 9.6 2680 300 68 0.08 250 26.0
Mar 50081 13.0 0.3 2410 160 0.3 2765 60 6.3 2648 335 58 0.08 213 35.9
Apr 43583 18.1 0.3 2560 180 0.3 2510 50 2.8 2680 262 66 0.07 150 45.2
May 45466 20.0 0.4 2535 158 0.4 2455 42 2.5 3028 206 63 0.05 150 35.6
Jun 46097 26.1 0.4 2450 38 0.2 2650 -34 38 3160 139 62 0.08 150 314
Jul 49479 27.0 03 2995 180 0.2 3000 161 5.0 3210 95 61 0.06 150 21.6
Aug 47974 269 0.2 2363 169 0.2 2300 152 4.2 2313 120 63 0.07 150 299
Sep 47066 23.6 0.2 2820 153 0.2 2953 135 5.8 3288 127 67 0.06 150 31.9
Oct 41479 18.1 0.2 2160 120 0.2 2447 87 6.2 3045 184 69 0.06 188 19.2
Nov 39140 13.7 0.2 2178 103 0.2 2603 59 54 2823 226 78 0.07 175 229
Dec 41132 11.0 0.2 2080 114 0.2 2258 41 4.0 2485 260 87 0.09 150 16.7
Avg. 44769 18.9 0.3 2462 140 0.2 2606 83 5.0 2851 205 67 0.07 170 28.8
Max. 50081 27.0 0.4 2995 180 0.4 3000 167 9.6 3288 335 87 0.09 250 45.2
Min. 39140 10.8 0.2 2080 38 02 2258 -34 2.5 2313 95 58 0.05 150 16.7

'kg BOD/kg MLSS - day, *Nitrifier Recycle Rate.
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Table 2. Predominant genera.

HMSE JHHS

45 YATE 2 FAFTES THE: 325E A
S AYF 5266703 /ml(2,631~9,744)01 ™, NA &
Trachelophyllume] 7V Woict. FF82E ARESF7 65,
SAEF 34, AESH 175, FATEC] 650, JiAle
v & HEEF 1%, SAHFTF 7%, AEZF 78%, T4
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3lo] A Lol

o83t $-H4e] BxE 1= 742, 6, 819k = v

(Unit : No/ml)

Trachelophyllum  Aspidisca  Vorticella ~ Amoeba  Trochillia  Epistylis  Peranema Lepadella  Total Number
Feb 3543 1055 1844 504 0 49 16 16 6916
Mar 2077 959 823 604 0 33 125 68 4413
Apr 618 1235 211 0 0 374 49 195 3060
May 413 1590 57 0 12 307 35 111 2631
Jun 4133 41 83 19 0 330 223 88 4037
Jul 884 1420 274 53 347 78 170 233 3749
Aug 1275 715 154 61 529 58 40 17 3420
Sep 819 1212 975 949 865 91 466 0 6203
Oct 1601 1347 312 170 385 127 197 28 5720
Nov 2174 1280 318 498 544 380 61 46 8028
Dec 2925 2319 2001 1053 426 463 14 13 9744
Avg. 1860 1198 641 356 283 208 127 74 5266
Max. 4133 2319 2001 1053 865 463 466 233 9744
Min. 413 41 57 0 0 33 0 0 2631
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Fig. 3. The number of protozoa.
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Table 3. Correlation coefficients between protozoan number and water quality of effluent (water temperature was under 20°C).

G Effluent (mg/1) Removal rate(%)
enus BOD COD SS TN TP BOD COD SS ™N TP
Aspidisca 0.11 0.03 -0.14 -0.25 0.08 0.02 0.21 0.27 0.53 0.20
Trachelophyllum -0.14 0.35 -0.24 0.15 0.20 0.27 -0.20 0.19 0.02 -0.19
Vorticella 0.25 0.26 0.21 0.30 0.26 -0.05 -0.22 -0.26 -0.30 -0.21
Epistylis -0.19 0.17 -0.32 0.40 -0.19 0.11 -0.07 0.28 -0.18 0.12
Rotaria -0.22 0.14 -0.49 045 0.01 0.23 -0.13 043 -0.17 0.04
Amoeba -0.13 0.69 -0.01 0.44 0.35 0.25 -0.65 -0.14 -0.46 -0.45
Lepadella -0.08 -0.49 -0.35 -0.37 -0.47 0.09 0.54 0.44 0.54 0.60
Peranema 0.30 0.01 -0.04 -0.11 0.00 -0.24 -0.06 0.11 -0.03 -0.22
Trochilia -0.46 0.22 -0.49 0.67 0.15 0.34 -0.60 0.16 -0.54 -0.42
Litonotus -0.02 0.65 -0.25 0.77 0.14 0.00 -0.60 0.04 -0.61 -0.35
Entosiphon -0.20 0.45 -0.34 0.53 0.09 0.14 -0.59 0.15 -0.59 -0.29
Colepus -0.38 0.38 -0.15 0.60 0.23 0.25 -0.63 -0.11 -0.68 -0.45
Macrobiotus -0.28 0.43 -0.29 0.50 0.06 0.16 -0.60 0.06 -0.59 -0.34
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Table 4. Correlation coefficients between protozoan number and water quality of effluent (water temperature was more than 20°C).

G Effluent (mg/1) Removal rate(%)

e BOD COD SS N TP BOD COD SS ™ TP
Aspidisca -0.34 -0.52 -0.26 -0.05 -0.07 0.18 0.35 0.27 0.12 0.10
Trachelophylium -0.08 0.35 -0.12 0.41 0.17 0.13 -0.25 0.01 -0.12 -0.28
Vorticella -0.25 -0.54 -0.39 -0.29 -0.36 -0.04 0.20 0.30 0.55 0.27
Epistylis -0.06 0.34 -0.19 0.38 0.12 0.11 0.01 0.08 -0.22 -0.03
Rotaria -0.28 -0.01 -0.23 0.15 0.20 0.30 -0.11 0.03 0.51 -0.13
Amoeba -0.48 -0.33 -0.32 -0.07 -0.14 0.30 -0.18 0.20 0.31 -0.04
Lepadella 0.52 0.32 011 0.14 0.13 -0.22 0.19 0.11 -0.34 0.13
Peranema -0.33 -0.03 0.03 0.01 0.20 -0.26 -0.62 -0.13 -0.04 -0.55
Trochilia 0.06 -0.46 0.05 -0.56 -0.42 -0.47 -0.07 -0.13 0.18 0.12
Litonotus -0.23 -0.19 0.09 -0.44 0.14 -0.18 -0.12 -0.20 0.13 -0.17
Entosiphon -0.24 0.25 0.02 0.26 0.49 0.15 -0.39 -0.18 0.20 -0.59
Paramecium -0.25 -0.02 -0.13 0.23 0.53 0.07 -0.24 0.01 -0.05 -0.76

Table 5-a. Correlation coefficients between protozoan number and operating parameters (water temperature was under 20°C).

Oxic tank Bioreactor
Genus Water Temp.

DO MLSS SVI FM SRT
Aspidisca 0.45 -0.43 0.41 -0.55 -0.19 0.10
Trachelophyllum -0.60 0.42 0.23 0.25 0.13 0.12
Vorticella -0.49 0.63 -0.34 0.36 0.31 -0.45
Epistylis 0.17 -0.19 0.28 -0.25 -0.50 -0.12
Rotaria 0.18 -0.03 0.16 -0.52 -0.37 -0.20
Amoeba -0.65 0.62 0.16 0.38 0.08 -0.14
Lepadella 0.52 -0.30 0.15 -0.08 0.03 0.27
Peranema -0.37 -0.08 -0.17 0.32 0.19 0.45
Trochilia -0.20 0.08 -0.04 -0.32 -0.40 -0.33
Litonotus -0.60 0.64 -0.10 0.16 -0.18 -0.42
Lecane -0.17 0.19 -0.13 -0.34 -0.41 -0.39

Table 5-b. Correlation coefficients between protozoan number and operating parameters (water temperature was under 20°C).

G Anaerobic tank Anoxic tank Oxic tank

enus ORP PO,-P PO4-P NOs; N PO,4-P NH,N NOs;.N
Aspidisca 0.00 0.16 0.22 0.11 -0.15 0.15 0.17
Trachelophyllum -0.05 -0.18 -0.03 -0.12 0.33 -0.06 -0.05
Vorticella -0.20 -0.17 -0.07 -0.04 0.29 -0.05 0.01
Epistylis -0.38 0.19 0.05 0.33 -0.05 -0.11 0.17
Rotaria -0.49 -0.05 0.02 0.31 0.16 -0.20 0.15
Amoeba -0.34 -0.33 -0.17 0.20 0.53 -0.17 0.20
Lepadella 0.32 0.66 0.71 -0.23 -0.48 0.28 -0.03
Peranema 0.02 0.08 0.00 0.00 0.20 -0.03 0.04
Trochilia -0.79 -0.29 -0.25 0.75 0.45 -0.54 0.49
Litonotus -0.61 -0.37 -0.29 0.37 0.52 -0.28 0.19
Entosiphon -0.53 -0.21 -0.18 0.66 0.32 -0.21 0.51
Colepus -0.63 -0.24 -0.20 0.57 0.40 -0.38 0.39

Lecane -0.68 -0.24 -0.22 0.48 0.41 -0.58 0.25
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Table 6-a. Correlation coefficients between protozoan number and operating parameters (water temperature was more than 20°C).

Oxic tank Bioreactor
Genus Water temp.

DO MLSS SVI F/M SRT
Aspidisca -0.14 0.33 -0.20 -0.01 -0.07 -0.08
Trachelophyllum 0.06 -0.27 0.33 0.01 -0.16 0.41
Vorticella -0.13 0.37 0.23 -0.13 -0.38 0.10
Epistylis -0.07 -0.21 0.12 0.65 -0.13 0.19
Rotaria -0.42 0.33 0.38 0.14 -0.19 0.38
Amoeba -0.42 0.20 0.14 -0.03 -0.12 0.16
Lepadella 0.43 -0.33 0.30 -0.09 -0.03 0.14
Peranema -0.61 0.29 0.52 0.04 -0.57 0.15
Trochilia 0.06 0.10 0.01 -0.28 -0.35 -0.38
Litonotus -0.23 0.40 -0.09 -0.10 -0.34 -0.20
Entosiphon -0.60 0.15 0.16 0.56 -0.22 -0.30
Paramecium -0.44 -0.04 0.55 0.34 -0.35 0.06

Table 6-b. Correlation coefficients between protozoan number and operating parameters (water temperature was more than 20°C).

Anaerobic tank Anoxic tank Oxic tank
Genus ORP PO4-P PO,4-P NOs.N PO4-P NH4.N NO; N
Aspidisca 0.09 -0.47 -0.34 0.16 0.01 0.05 -0.20
Trachelophyllum -0.44 -0.04 -0.22 0.01 0.08 -0.23 0.27
Vorticella -0.02 -0.28 -0.33 0.13 -0.30 -0.08 -0.01
Epistylis -0.32 0.02 0.03 -0.09 0.29 -0.06 0.24
Rotaria -0.21 0.03 -0.05 0.26 0.16 -0.14 041
Amoeba -0.28 -0.21 -0.21 0.02 -0.08 -0.13 0.12
Lepadella 0.32 0.66 0.34 -0.47 0.33 0.39 -0.20
Peranema -0.06 0.11 0.36 0.26 -0.01 0.28 0.53
Trochilia 0.18 -0.21 -0.11 0.10 -0.15 -0.21 -0.16
Litonotus 0.02 -0.09 0.13 0.11 0.07 -0.09 -0.17
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