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Algae in Slow Sand Filters Connected with a Lake

Kentaro NOZAKI, Tomi YOSHINO, Masashi SAKAI and Nobutada NAKAMOTO
Department of Applied Biology, Faculty of Textile Science and Technology, Shinshu University, Ueda 386.

Abstract . Relationship between algae and water source was studied in slow sand filters connected with a
lake.- Algae on the bottom of slow sand filters were almost phytoplankton. The algae were or‘iginated from
the lake. Reactive phosphorus concentration was only 5-20uzg/1 in the raw water. Reactive phosphorus
was guessed to be consumed by phytoplankton in the lake. ‘As a result, algal growth on the bottom was

thought to be regulated by reactive phosphorus.

Key Words : slow sand filter, algae, water source, reactive phosphorus
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LTHBERBSAS L, MINERRKEKEE LT 5,
ZOBEAH A KIC T, W BERNTEEEE>E
AN, BIZOS A2 L1101 T, RN EERE
Melosiva vavians7*HE SEICEERE L T 7z (fhA- T8
1989, HAR-IEH1992), LA L EEDBrook (1953)
% Bellinger (1979) . Bk 2 KE & T 54EE 5B
MWOBPEMEEZ TN, LT L L RREEIETET 2 L 13
BoH7rnr L 2HEL TV, ZALDI LD L. K
BOBAPREESBMOBEFEL RO I RELERT
hbrELNZ, EIT, BIAREREKEELTE4%
WO LRER*BEL . KR DR EEEL
THTz, M. AED—HiL, BAREKZESFERTIH
SEVBEFFERFETHREL 72 (FH51992),

2. REHRBSLUFE
AR, BEEmAERN., FRAKRLZKEET5
A, MBS, SRE R KE L T A E HEK
%’C"Tﬁlo f:c
HIRDBEHDOHAUZ, EHEN AN 2z 4,

5. 6. 8. 10, 12RIcENFN—ET- 7, IEH
BRI, BRAOKFENAMET6 H1EA25 9 A
BT TERES WD 6. 8 BlzHEEL &b
o7z, BRELL - BB THEL . E4RRE LT
S>TWBEEERKGDSRER & e L 72, R,
BHOHFRNBEL L LT, 2BBEMEHL-) D
7an7 4 VER AR DE, ZRFEKROKEED
KRR B, ) EEN 2T R oA BN
T, &) R EpER R, THEEREEESE 2 RN
FETHEL 72 (BASH S HmE S #81981).

3. BRELUEE

BZHEAKENDHBEMARNE (4A) LE (8A) o
KEE% ., BMEEEE TR 7z (Photo.1), BEMEEK
BIEEFNRBERE SNz, BB (10H) HRE
rAR Lz, o, S, FEih, HEHOEZHOKED
HBMAHKRT, HBICEE SN EEOBEMBRERY:
= L7 (Photo.2),

BRAE, fEEH, WMEHOSEKFTIE, B8 THE
T LM77 7 & Tk D EEE Asterionella for-
mosa, Fragilavia crvofomensis, Melosiva italica, Syne-
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August

ohjochi April ‘ ’ August

Karita April o o Oétpber

‘Someya April August
Photo.1. Microscopic photographs of algal mat in slow sand filters. lizuna, Ohjochi and Karita water
purification plants were connected with a lake, and Someya water purification plant was connected with
a river. (lizina, Ohjochi and Someya water purification plants: April and August, Karita water purification
plant: April and October)
MAREREL T 2RE. e, HEHOZFKEOBEESBMAKRLANERKEKEL T3 LESKS
BESBEARDEBRRTE (FFH. TE£H. FRSKBE 4B 8B, WEHSFKZZ4AL10A)
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Scenedesmus acuminatus

Gloeocystis gigas Micractinium pusiflum .

Photo.2. Microscopic photographs of commonly observed algae on the bottom of slow sand filters
connected with a lake of lizuna, Ohjochi and Karita water purification plants.
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dra acus, ¥%%E Gloeocystis gigas, Scenedesumus spp.hs
EFELTRLN, EECSLBAARELECTZRLAL S
272, BBEAKE T, FIIWN DOFEEE Cymbella
ventvicosa, Melosiva varians, Navicula cryptocephala,
Synedra ulna%En o, BIICIE Moarians 3% &
e, Buey MROBE (FEEEE) skl
Tz,

iz

LA EMYE YD oo 74 aRElL, AR
i H¥10 B DL CHEYIAEDERE L 12 BB s 2 R U,
TE S L ICB/ME L BkEZ R L 72 (Tab. 1), WEE
B—DDBEEFOENAE R 2. REEADIE,
2 @i & BIE EEh % 72 I =+ OTFEEE & B
WIREERL 72, S0, ki, WEEOZEKED
70a7 4N aflE, BEORTENE LI IREEK

Tab.1. Seasonal changes of amount of chlorophyll a on the bottom of slow sand filters at
lizuna, Ohjochi, Karita and Someya water purification plants.

iR, EEM, WEH, FEOERKEICSIIBEEABBARDI2007 1)L aBOEHEIL

Chlorophyll a mg/m2
Spring Summer Autumn Winter
Iizuna 18.9-33.1 9.88-15.2 7.46 17.7
Chjochi 10.1-38.1 11.5-18.9 40.1 14.1-23.5
Karita 49.8-133.0 - 20.1-49.4 25.0-30.4
Someya .103.1(%52.1) 272.1(%134.9) 189.9(+£115.8) 82.2(x51.3)

Tab.2.

Nutrients concentration of reactive phosphorus, total phosphorus and nitrate nitro-

gen in the raw water at lizuna, Ohjochi, Karita and Someya water purification plants.

. EEH. HEE, REOESFKBIETIREKTO) CBRE) ¥ 2 HREERORE

Date Reactive
1992 phosphorus
ne/l
lizuna 20 May 4.68
30 Jun 4.90
7 Aug 3.2%6
5 Oct -
2 Dec -
Ohjochi 20 May 7.81
30 Jun 13.0
T Aug 4.90
6 Oct 8.16
2 Dec 4.90
Karita 20 May 4.86
30 Jun -
7 Aug -
6 Oct 13.0
2 Dec 3.26
Someya May 9.24(%x3.90)
Jun 13.9(%38.78)
Aug 42.4(% 7. 44)
Dct 11.5{*+9.23)
Dec -

Total Nitrate
phosphorus nitrogen
ue/l mg/1
14.5 0.17
11.4 0.27
§.14 0.22
12.9 0.16
16.2 0.28
14.6 0.22
11.4 0.63
9.177 0.17
11.2 D.24
24.4 0.26
6.51 0.18
20.1(x5.90) 1.52(%0.32)
25.7(%x11.4) 1.87(x0.4)1
55.6(*x8.45} 1.99(+0.23)
25.8(%x11.3) 1.84(%0.40)
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4. BbYIC

A@ﬂﬁ%#%mﬁA%mﬁE FEHTAHL
(Fig.1). KiEDERERKNIGES, HEEL T

Phosphorus:Poor
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Fig.1. Schematic pictures of algal growth in
different types of slow sand filters.
KEBEDERDEEABHMCETIBERHEHEOESR

Slow Sand Filter

Spring  Summer  Autumn  Winter

Fig.2. Ideal mechanisms for seasonal varia-
tion of algal growth in different types of slow sand
filters.
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