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Growth and Succession of Protozoa Population in the Activated Sludge Plant. Lee, Chan-Hyung*,
Kyung-Suk Moon', and Ing-Nyol Jin. Department of Microbiology, Kyungpook National University, Daegu
702-701, Korea, 'Environmental Installations Corporation of Daegu City, Daegu 703-825, Korea — This study
concerns the succession process of protozoa populations in two activated sludge pilot plants. Protozoa populations
with similar structures developed and succeeded each other in two plants. It was observed that initial sludge inocu-
lum did not influence the protozoan composition but shorten the period of the plant stabilization. It seemed the pro-
tozoan in aeration tank was come from the influent. The composition of the influent sewage influenced the structure
of protozoa in the pilot plants. The flagellates was very abundant during the initial starting phase. These rapidly
decreased after growth peak. Then sarcodina, ciliates were increased in succession. In ciliates, free-swimming forms
appeared at first and crawling forms and stalked forms were followed. After 36 days from the start, the sludge stabi-
lization phase was characterized by a populatlons of ciliates dominated by stalked and crawling type and low value

of effluent BOD was achieved.
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Fig. 1. Schematic diagram of pilot plant.
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Table 1. The main characteristics of the two pilot plants.

Characteristics Pilot plant

A B
Sewage type Municipal pre-trlvg:l?eicclii?;}; soil
Influent BOD (mg/1) 86.4 127.9
Influent SS (mg/1) 76.5 147.3
Average MLSS (mg/1) 950 1350
SRT (day) 8.1 7.1
F/M (kg BOD/kg MLSS) 0.10 0.14
Effluent BOD (mg/1) 34 4.2
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Table 2. Protozoa distribution in the influent.

Count (No./ml)

Group Species Pilot Pilot
plant A plant B

Bodo angustus 12 19

Monas vulgaris 16 26

Flagellates o);xmonas termo 21 31

Total 49 76

Amoeba proteus 3 5

Sarcodina Amoeba radiosa 5 8

Total 8 13

Childonella uncinata 2 16

Podophrya fixa 5 4

Tokophrya infusionum 1 2

Tokophrya lemnarum 2 2

Cinetochillum margaritaceum 16 12

Coleps nolandi 9 4

Ciliates Amphileptus pleurosigma 4 7

Aspidisca lynceus 3 7

Aspidisca cicada 5 6

Vorticella campanulla 2 3

Litonotus carinatus 2 4

Trachelophyllum pusillum 2 11

Total 53 78

Table 3. Protozoa distribution in the inoculum.
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Count (No./ml) . Count (No./ml)
Groups Species - - Groups Species - -
Pilot plant A Pilot plant B Pilot plant A Pilot plant B
Peranema trichophorum 56 43 Tokophrya mollis 16 19
Entosiphon sulcatum 32 96 Litonotus fasciolla 273 208
Poteriodendron petiolatum 168 1,044 Litonotus anguilla 215 90
Oikomonas termo 324 428 Paramecium caudatum 0 14
Oikomonas socialis 164 203 Cinetochillum margaritaceum 165 385
Flagellates Monas vulgaris 163 360 Vorticella convallaria 552 325
Monas obligua 202 200 Vorticella microstoma 214 338
Bodo edax 11 20 Vorticella campanula 127 244
Bodo angustus 24 10 Ciliates Epistylis plicatilis 432 385
Pleuromonas jaculans 336 160 Epistylis anastatica 261 256
Total 1,480 2,564 Opercuralia coarctata 91 0
Amoeba proteus 16 133 Vaginicola striata 16 49
Amoeba radiosa 3 6 Aspidisca costata 1,462 1,632
Arcella vulgaris 840 791 Aspidisca turrita 778 426
Sarcodina Pyxidicula operculata 536 362 Chaetospira mulleri 11 458
Euglypha tubercuata 835 230 Eulpotes patella 3 3
Actinophrys sol 45 329 Total 6,126 7,175
Total 2,275 1,851 Rotaria rotatoria 109 128
Coleps hirtus 51 14 Lepadella acuminata 20 19
. Metazoa . .
Ciliates Trachelophyllum pusillum 1,243 1,896 Lecane ohionesis 57 105
Trachelophyllum clavetum 216 433 Total 186 252
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Fig. 2. Protozoa distribution in pilot plant A without sludge inoculation (a) and with sludge inoculation (b).
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Fig. 3. Succession of ciliates in pilot plant A without sludge inoculation (a) and with sludge inoculation (b).
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Fig. 5. Succession of ciliates in pilot plant B without sludge inoculation (a) with sludge inoculation (b).
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With sludge inoculation
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