#81 Jpn. J. Phycol. (S6rui) 56: 9—16, March 10, 2008

BWEREDY 27 % 2772 (Plecoglossus altivelis ryukyuensis)
ARBMNNCEB T 2 HEEREHER L —XREEH

PaT¥ERAS — R !

CHOE— - RIRRE 2 - EBE

UKERETIZ v & —hIOKETIZEAT (T 386-0031 REFI Lt/ 1088)
*BRERBEREMGS (T 891-0132 BREBRBRET-L Y & 1-1-10)
SBREREKEFE (T 890-8580 FE VL& R EE R BTG 1-21-24)

Shin-ichiro Abe', Kei’ichiro Iguchi? Toshihiko Yonezawa and Akihiko Shinomiya*: Flora and primary productivity of stream periphyton in
habitats of Plecoglossus altivelis ryukyuensis in Amami-Oshima Island, Japan. Jpn. J. Phycol. (Sorui) 56: 9—16, March 10, 2008

Stream periphyton provides the basic energetic resource for the grazing fish, Plecoglossus altivelis ryukyuensis Nishida, which is indigenous
to the Amami-Oshima Island, Japan, and is in danger of extinction. To assess the growth conditions of this endangered grazing fish, we
investigated the periphyton biomass, taxonomic composition and primary productivity in three large (3rd to 4th order) and two small (2nd
order) streams inhabited by the fish. In all streams filamentous cyanobacteria were most abundant, although filamentous green algae were

more abundant in the small streams than the large ones. Gross primary productivity (GP) and daily community respiration (CR) were
estimated from diel oxygen curves using the single station method. The rate of GP (1.85 to 7.11 g O» m™ day™') to CR (3.95 to 24. 83 g O
m? day"') ranged from 0.07 to 0.55 and indicated that the habitats of the grazing fish were in heterotrophic state.
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Fig. 1. Study sites in the three large streams, Kawachi River
flowing in the Sumiyo area (KS), Yakugachi River (YK) and
Kawachi River flowing in Uken area (KU), and two small
streams, Yanma River (YM) and Katoku River (KA), in the
Amami-Oshima Island, Japan.
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Fig. 2. Time course of the rate of oxygen change corrected for gas exchange in the three large streams, Kawachi River (KS),
Yakugachi River (YK) and Kawachi River (KU), and two small streamas, Yanma River (YM) and Katoku River (KA). Dotted
lines and gray area indicate community respiration rate and the nighttime, respectively.
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Table 1. Summary of environmental characteristics in the three large streams, Kawachi River flowing in the Sumiyo area (KS),
Yakugachi River (YK), Kawachi River flowing in the Uken area (KU), and two small streams, Yanma River (YM) and Katoku River
(KT). Depth, water velocity, sky openness, temperature, pH and concentration of total nitrogen (TN) and total phosphorus (TP) are

represented as mean =+ standard error. The number of replications is also indicated (as 7).

Large streams

Small streams

KS YK KU YM KT
Discharge (m® s™') 1 0.37 0.54 0.40 0.09 0.07
Wetted width (m) 1 9.7 12.6 8.6 6.0 3.0
Depth (cm) 6 42.7+4.1 203+2.0 298+ 1.5 12.5+0.6 223+14
Water velocity (cm s™) 6 20.0+2.1 63.3+19.5 55.8+4.4 28.9+2.9 142+ 1.1
Sky Openness (%) 6 545+1.0 50.0+2.6 52.2+0.6 420+ 1.1 429+0.4
Temperature ("C) 24 26.5+0.2 26.1+0.2 25.9+0.2 25.7+0.2 24.4+0.2
pH 3 7.1+£02 7.3 0] 7.3£0.1 7.3£0.1 7.3+0.0
TN (mg ™) 3 0.181 +0.025 0.095 + 0.005 0.112 +0.005 0.133+£0.014 0.194 +0.011
TP (mg 1™") 3 0.014 + 0.009 0.004 + 0.000 0.007  0.000 0.009 + 0.000 0.004 + 0.000
Saprobic Index 1 1.14 1.15 1.38 1,72 1.51
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Fig. 3. Taxonomic composition of stream periphyton in the
three large streams, Kawachi River (KS), Yakugachi River
(YK) and Kawachi River (KU), and two small streams, Yanma
River (YM) and Katoku River (KA).

701 B RO 2 i PEARE & P 7% 0.5 DL THIBE S 2 Bt
BEERE D HBUSE & DBIfRZRANC X > TERR L, YaA
Y7oy MRS K D EEEZERE I RN S N REID M L
R, ZZNILICHBET 2R EZ20lE 28T, £/,
FEEED VT DREEEE, B L 7o g 2 80y & T 2 % K00
ZEC 3 U 2 AT R D BEAE & GRS e 1 B X O 2 il
DIEEFEC X > TR I N2 P I D BERE & o3l A% 73
RERBUC K DAHIL 72, B, tBREBLVURA X, 207
a7 7 1 StatView (SAS Institute Inc., Version 5.0)
XU PC-ORD (MjM Software Design, Version 4.20) #
HeTiroiz,

f& R

A DA A I 35 1 2 BBEWEA % Table 112 L 7z,
WE U 2B o 9 Bkt (r=5.242, p=0.0135) &k
OhZER (1 =9.367, p =0.0026) &, LHD% VA 2
TREDoT, B, ZOMOBEHEKIc>WTIE, W)l
DRESICEZEFRD SN ot, HBIL -EMORE
FARLR 2> & ACECHIE U 255, PN, 1113 X o)
T, TR 1.14 ~ 1.38 DfiPHICH b, EIEAMED K
HEFG S, F7, ILRIEB X ORI, 155K
PISLLEDY, B - PIEKMEDKE &Gl S 47z,

AW T, S8 MM (Wi 4 AL HEvd 53R, Mt
LER) RS EE2 FE L7, 2TomIlcE » TRk
BB L, BRSO MR 13 | ~ 24 % D iibHIc & -
7z (Fig. 3), SKRED 9 5, FH)I Tl o SRR E
& Phormidium sp. OZ 2 \Z AL O AR Calothrix sp.
(Fig. 4) # & 0" Homoeothrix janthina (Bornet & Flahault)
Starmach (Fig. 5) 2385 LCTvszz, —77, JIAI, 20511,
IANTE XL CIE H. janthina D385 L <oz, 72,




U a7 % 2w 7 2L B0 13

Figs. 4-7. 4. Calothrix sp. 5. Homoeothrix janthina. 6. Oedogonium sp. 7. Filamentous green alga. All bars indicate 20 ym.
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Figs. 8-18. 8. Achnanthes brevipes var. intermedia. a. Raphe valve. b. Rapheless valve. 9. Cocconeis placentula var. lineate. a.
Raphe valve. b. Rapheless valve. 10. Achnanthidium minutissimum. a. Raphe valve. b. Rapheless valve. 11, 12. Gomphonema
biceps. 13, 14. Gomphonema parvulum. 15, 16. Navicula cryptotenella. 17. Cymbella trugidulla. 18. Synedra ulna.
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Table 2. Summary of periphyton biomass (mean + standard error, n = 6), gross primary productivity (GPP), daily community respiration
(CR) and rate of GPP to CR (P/R ratio) in the three large streams, Kawachi River (KS), Yakugkachi River (YK), Kawachi River (KU),
and two small streams, Yanma River (YM) and Katoku River (KT).
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Large streams

Small streams

KS YK KU YM KT
Algal biomass (g m) 0.88+0.11 1.34+0.21 2.14+0.30 2.88+0.65 1.51+0.12
GPP (g O, m™ day™) 2.18 7.11 5.97 3.56 1.85
CR (g 0, m? day™) 3.95 13.14 12.80 19.73 24.83
P/R ratio 0.55 0.54 0.47 0.18 0.07
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Fig. 19. Sample ordinations by a reciprocal averaging to compare
the diatom composition of Kawachi River (KS), Yakugachi River
(YK), Kawachi River (KU), Yanma River (YM) and Katoku
River (KA). Relationships between the relative frustule number
of five dominant diatoms, Achnanthes brevipes var. intermedia,
Achnanthidium minutissimum, Gomphonema biceps, Gomphonema
parvulum, Navicula cryptotenella and ordination scores were
showed by radiating lines using a joint plot. The angle and length
of the line indicate the direction and strength of the relationship,
respectively.
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