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The Homoeothrix janthina (blue-green alga)—Achnanthes japonica (diatom) community is a typical epilithic
algal community in less polluted rivers in Japan in all seasons except winter. The development process of
the community was studied using substrates placed on the bed of the River Takami, which were in-
vestigated during autumn, winter, and the transition between autumn and winter for the effects of the dif-
ferent water currents. The species interaction with dominant blue-green algae and diatoms was discussed
on the data from these experiments. It became clear that the increase of Achnanthes japonica was caused by
the decrease of water velocity near the surface of the substrate on which many trichomes of Homocothrix jan-
thina grew. In this research, a colonization model of periphyton was postulated to explain the change in
dominant species and community structure. As shown in the model, the colonization of periphyton in less
polluted rivers developed from a two-dimensional structure constituted of diatoms belonging to the pro-
strate type, sliding type, and upright type to a three-dimensional structure with growing type involving both
diatoms and blue-green algae.
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Variation of dry weight (mg-cm™2) of algal communities during the experiments.
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Plate 1.

Photographs by SEM of community structures in which Homocothrix janthina was dominant.

1. The community after 25 days from the beginning of the experiment in the fast flow rate. Substrate was covered
with the patch of A: Achnanthes japonica (prostrate type) and H: Homoeothrix janthina (growing upright type).

2. The community after 25 days from the beginning of the experiment in the fast flow rate.

minutissima (upright type).

M: Achnanthes

3. The community after 25 days from the beginning of the experiment in the fast flow rate. Homoeothrix janthina

was growing upright.
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Plate 2.
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Photographs by SEM of community structures in which Cymbella turgidula was dominant.
4. The community after 25 days from the beginning of the experiment in the fast flow rate.

Substrate was

covered with the patch of A: Achnanthes japonica (prostrate type) and C: Cymbella turgidula (growing upright type).

5. The community after 25 days from the beginning of the experiment in the fast flow rate.

turgidula. H: filament of Homoeothrix janthina.

6. The community after 25 days from the beginning of the experiment in the fast flow rate.

was growing upright. N: Nitzschia paleacea.

7. The community after 89 days from the beginning of the experiment in the fast flow rate.
T: Cymbella tumida (growing upright type).

was covering over periphton.
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Gom. quadripunctatum

Homoeothrix janthina

Attachment form of main algae in the River Takami.

A: prostrate type. B: sliding type. C: upright type. D: growing upright type. E: covering type.
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Fig. 4. Changes in relative abundance of
dominant species in algal communities during the ex-
periment in autumn (Exp. 1).
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Ht: rich, H: very rich)

Diatoms (relative abundance (%))
a. Natural community occurring in the fast flow
rate. b. Experimental community growing in the
fast flow rate. c. Experimental community grow-
ing in the slow flow rate.
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Ht: rich, ##: very rich)

Diatoms (relative abundance (%))
a. Natural community occurring in the fast flow
rate. b. Experimental community growing in the
fast flow rate. c. Experimental community grow-
ing in the slow flow rate.
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Fig. 6. Changes in relative abundance of dominant species in algal communities during the experiment
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a. Natural community occurring in the fast flow rate. b. Experimental community growing in the fast flow
rate. Homeothrix janthiana was dominant. c. Experimental community growing in the fast flow rate. Diatoms
were dominant. d. Experimental community growing in the slow flow rate.
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Jjanthina BB OB EHMI>3, Achnanthes japonica H3EN

LIcBENL BRI, fast (2) OBETIE, BEUR
OB, ERABIASIUEDIR, BEIXHRERD
Cymbella turgidula, Cymbella tumida H3% < A LT\ e

(Fig. 6-c, Pl. 2: 4, 6), E&B (2) HOLMEDE T2
Achnanthes japonica DEMEBIETH LRELT, £D
BENLER (3) O fast 2) ORERXEETH L,
ERUEN R D Cymbella
turgidula, Cymbella tumida DA% Z % DR\ HE (PL. 2:
5) &, Homoeothrix janthina D EF U L 5 CHEN
DHREBEETOREEZRIL, TORKR Achnanthes
Japonica HEFATEILELX DI LB TE LS,
¥, ZFEOER (2) OWEDEE Z AT,
Fig. 5-b THLM L L 5 CESLBRED Gomphonema
quadripunctatum & BRI Synedra ulna var. oxyrhynchus H3
ST 5 XM, Achnanthes japonica DEEFUILBU s
% (Fig. 7), T DBELEET L1 (Fig. 5-b)e Zhix
X ZE Homocothrix janthina H3\IN3> 570\ FEEMBLRRE T
D, EROBRIRFO—DODOFBLEL LN S,
(6) HRHBILR
UEoEREIT, GRIIICKTZERERL
B OZERIALE & MRIBIR A EE# D Achnanthes japonica
ZHMZR7R L1 (Fig. 8)o
9, ZRFIA T, ERD Homoeothrix jan-
thina, Phormidium favosum DEANERONEFEIRD B
RigihofcZ &b (PL 1: 3) (Pl 2: 7), BB TFFE
X, BRI ERRY L OEBONE LB EMEE
5EVHFERT, BEBICL 5T (—) OBRNEZLDL

Homoeothrix  janthina
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Community composed of Community composed of
blue-green algae and diatoms blue-green algae and diatoms

Blue-green Algae
¢ i‘#c()moeo,{hrix janthiﬁ Plggz'midium favosuﬂ A

+( )'f'
- 7
[ 4

\ —
[ : (A} Achnanthes japonica | |
+ ) -
c] N - Gomphonema  (G) »
| Cymbella turgidula l quadripunctatur

" dra ulna S
Diatoms | Syed oxyrhyncr(w)s

G
'Community composed of Community composed of
diatoms only/ sting..._\ diatoms only
Summer Winter
\;Autumnj

Fig. 8. Spatial position of dominant algae and their interaction in algal communities.

hs, LirL, ELSKCHTTD Homoeothrix jan- B HRREID Homoeothrix janthina, Cymbella turgidula,
thina DEEIL, Cymbella  turgidula <° Gomph Gomph quadripunctatum &, BIERI D Phormidium
quadripunctatum 75 ER U EBERREFORBOBERE L favosum (32T, Achnanthes janthina DIEFEH B 5%
HEEERCHEA TS LARC, MEOBERIAEE R2X55LELbhD, LiL, £FOERRERI,
BOBALAIs &5 BT, /MDD Achnanthes japonica  ¥BIKYED  Synedra uina var. oxyrhynchus, Gomphonema
X LTIRERC (+) ORI BB EELDND,  quadripunctatum DIEFFELSRDTKE L, FHROCIL,
¥z, Phormidium favosum ODFFFE T TiL, KICHFEL Achnanthes japonica V233 % IKIRARFIC X % 8RB O
R\ Gomphonema quadripunctatum, Synedra ulna var.  BEHF I Db, EFOHED < » TOHERIFERITE
oxyrhynchus DBADGT BB fcsd, BRICHERNCHE \~"C Achnanthes japonica DIEFEXIET B & LiTle~ T
ZE LT\~ % Achnanthes japonica DIEFEIZX LT (+) D EEZbR LS,

HRELEBHBEELZOND, DX 5T, Homoeothrix AP, HEBOEG BRI TD Homoeothrix
Jjanthina, Phormidium favosum DFFHEL, TR X - T%  janthina—Achnanthes japonica BEEDEI %, = DFEN
BIAEBORAVIEND L\ 5 &k, HEEH BEBRYES T LIKL-T, Whif, EWHEFHE
DFEEEMHEITS L5 & & T, Achnanthes japonica I EhDLEELILDTHD, 5, ThLhofn4k
BHTHBEVZ LS, BEEMEEORBP, EWREFRFENEAL L OB

RIZ. Achnanthes japonica D A RKIEDE &L Z AT, MINBENEEN B,

IOHEBELRT VLW SHE (Fig. 7) KEFEBRTH L,
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] E

AADOEGM)ITIL, EEED Homoeothrix janthina &
EEBED Achnanthes japonica D3ESE & 70 5 A EFENHB
THENEL, TOREL, HEAIOREHBEE
EdEZLh T3, SEERET-1HR)Ib X0
Plefhiey . BT, %FE, £F, HKhbE~D3
EBliciich, MEORABHINKRCEYELFBEL, Th
O EBREOBHEVERLAEL, tbHOEHR
B LI L7, BHER L, BEORIT,OHE
BReF A2 BEL, B LEROBERBIfRic
WTEE L,

1. BABER, Bh R TEE T Homoeothrix
Jjanthina 736 Phormidium favosum ~@GEABIT LI
7, BEEEL Achnanthes japonica HFEIAEEL LT T,

2. EBREETL, K, EDHOSRALEELD
Homoeothrix janthina, Achnanthes japonica BEB - T
@ EARBECHES T o, i, REDEE
Z 5 T3 Achnanthes japonica DB L1chs, FEAEL
& T A TCiL Gomphonema quadripunctatum, Synedra ulna var.
oxyrhynchus DMBELTHIE T2, SO END, TE
DN E Z ATD Homoeothrix janthina DFFEEL, BHE
NOBRBEOKDOTEIhEZELHr L, TOKR
Achnanthes japonica DIEFEN B INIcDO TiLigw &
Ex T,

3. Homoeothrix janthina & Phormidium favosum 0¥~
DEBEOMHBFRBD O~z b, ThbD
ERIEEOMML 5> 2ERAMEL T2 L Ebh
%,

4. BEOMNBEERY, EW~ONBEHENDL, BE
#, @EH, BEE, fRCBOEIIRER L, B
£ FMAAKFIC o — MRCE > TP EER O 5 Flic
BRI L, BEMBIL, BEE, WER, B,
B FHER RS S, EMBREORE LI ER
RS, IoREOLRAYFEHEELIE > HEL S
bhitz,
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