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Effects of Ayu, Plecoglossus altivelis, on the Macroinvertebrate
Community on Cobbles in the Yoda River

Osamu Katano*' and Yosimasa Aonuma*?

Abstract: Macroinvertebrate communities on cobbles were compared between
adjacent two areas where ayu Plecoglossus altivelis were present or absent in
the Yoda River, Nagano Prefecture. Invertebrate abundance such as density
and species richness on the upper surface of cobbles did not differ between the
two areas. In contrast, invertebrate demsity and species richness on the lower
surface where ayu were present were greater than where ayu were absent. In
the presence of ayu, the percentage of Ephemeroptera such as Heptageniidae
was high, whereas that of Diptera was low. Fewer Diptera occurred on the
upper surface of cobbles where ayu were present than where ayu were absent.
These differences might be due to the algal feeding behavior of ayu which
graze algae from the cobble surfaces creating favorable environmental condi-
tions for Ephemeroptera.
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7 = Plecoglossus altivelis DTEERFIAREETE LAThb N, ZORMEIZ19964E12
1,000 b > #BA TV 5 (REPUKEEERFEAEES, 1998), Wb 2 EEEHAE
BWTH, 72RELOANITELEL 2> TBY (EBREANBEAKE, 199%5), w74
Tnbo]odon hakonensis A A 717 Zacco platypus s EDOMBBEEOERIIEE* 525
EbEsnTws (EE, 1975; Usio and Nakano, 1998; Katano et al, 1999), 7.
DS ERER OO EPI LD & 5 B RITTO M, SR EEY bl
DEMEEHERT 55 AT, Ebd TEELMELZ-TWD,

W BWTEEN L0 LB LA T 20 EEGEABEETH Y, —IN o O
REMIC & o TIPSR E - 2BE BRI, BE AL i3 A R (I
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1950; JIIRL, 1956; Rk, 1969; Eiis, 1976; HE - A, 1996).
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Fig. 1. Map of the study area. Shaded parts show the samphng areas
A and B.
Arrows and dotted lines indicate the d1rect10n of Water flovv and
weirs, respectively.
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B NI EAAEEI 33378, S34MERICOIZ o7 (Tablel), Z00 ) 67 LSRR LT
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Nizo Tz, BEGMEGKD S B, HO LB TRE S Wb OA54EAE (10.1%), THEHTHE
BN D OH0MEE (75.5%), FLTHT Ay b THESNL D OITMEE (14.4%) T
Hole TOIbLokbSiroMik, LFFHAT FYH S Stenopsyche marmorata
Navas TUVEERIIFELINR, 2WCLIEEO 7 H~ ¥ 7 4 0 Uracanthella rufa
(Imanishi) X60EMADZNVEY T ¥ %4 O Epeorus latifolium Ueno #5fE\vr7z, B &
LT, A4y EA268ME K L &EK050.2% % EDTh oL d%{, DWThEsr I HNLS
fEE (36.5%), BAE 4THEE (8.8%) THo 7,
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FTOREGZFH B L 2 s, FELEEMRB SN (I 1 ZFKRE, x°=1115,

Table 1. Macroinvertebrates sampled in the Yoda River

Number of individuals

Invertebrate taxa* Ayu Ayu Total
' : absent present
Ephemeroptera(Kageroumoku) Bpeorus latifolium Ueno 6 54 60
Ecdyonurus levis (Navas) 9 17 26
Baetis sp. 7 12 19
Drunella cryptomeria (Imanishi) 5 8 13
Serratella setigera Bajkova 8 16 24
Uracanthella rufa (Imanishi) 57 54 111
Other Ephemeroptera 5 10 15
Total Ephemeroptera 97 (44. T)** 171(53.9) 268(50. 2)
Trichoptera(Tobikeramoku) Stenopsyche marmorata Navas 57 92 149
Hydropsyche orientalis Martynov 1 9 . 10
Rhyacophila nigrocephala Iwata 11 9 20
Other Trichoptera 10 6 16
Total Trichoptera 79(36. 4) 116(36.6) 195(36.5)
Diptera(Soushimoku) Tipulidae 12 12 24
Chironomidae 14 9 23
Total Diptera 26(12.0) 21(6.6) 47(8.8)
Plecoptera (Kawageramoku) ' 1(0. 5) 3(0.9)  4(0.7)
Odonata (Tonbomoku) 1(0. 5) 0(0.0) 1(0.2)
Isopoda (Toukyakumoku) 0(0.0) 3(0.9) 3(0.6)
Gastropoda (Fukusokurui) : 2(0.9) 0(0.0) 2(0.4)
Hirudinea (Hirurui) 10(4.6) 000.0). 10(1.9)
Turbellaria (Uzumushirui) 1(0. 5) 3.9 4(0.7)
Grand total invertebrates 217 317 534

* Species names are shown when more than 9 individuals were sampled in total.

** Figures in parentheses indicate the percentage of all invertebrates sampled in. each
area.
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df=3, P<0.02), 71OEEDHBETICH - HERETFT TR, 72 aho HBTIC BT
Aruy BOEIEPEV—FT, TR ARRLHTH Y KX EoBRBE R F0MoSEEC S
FNBEMIES ot XA TEHOFTIE, TAEY LI I HFUT R aI=FTH
41+ Eedyonurus levis (Navas) %X 5% A7 0B OGMOE AT LOEHT 55
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BHi S TIX7.9, 0.83lg, 2.14THh otz 20DHFHE2EB L 722 A, 1O0RHIZY) DER
HEBIIZ D\ T $100cf 3 7= ) DIEFHEBIH -2\ T b FIREOMEIARED 5 172 (Table 2),
Tabb, WThOEHIIOWTH, AOEFICLEL L2 00RFETHEZIRO LN
Loz, AOTHTHETHEWOEEYE (FE) LEEGT7TIOEH T TERISho
77o 72771, ETHEMESEKOERICIOWVWTIE, 2200BBTEEEREO NP 272,
1ODFEPSH 2 LN BT L T NTED TRET 2 &, BERCIE>T72OFEHT
2 o Z-BHE O HAME & ) b S WERIDTFRD H N7z, _

EEHEAROLERICAAH L Twizglsd (LEER) 24 200X BRGERROTEKICO
W, 2o0BHE T TH:: (Fig. 2), LEAFRA 7o yHR PESF FHZETEVT
NOBFFTH20%U T TH o724, BBETRT7 ZPFEEH L T &ho LBHTTH L 268%
WWELTW, 200BETLER kRS E, 75X uvBER X SERETRAEE
WEbd o nid ol (4 Z8RE, P>0.05), LaLNEHOLERE, 71OMWEETOB
W TARSIC R TE L {Ep o7 (¥ ?=13.73, df=1, P<0.001), F7-3_TOHHEH
R EDTHRITLTH, i) BHATIRAD EEICHRT 3BTRS OEE D & WEE A
b btz (x?=12.54, df=1, P<0.001), ‘
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7 ANKE OEFHEI 25 X 5 BTS20, A—BET7 20 & o THEIC
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ATH, BEMCR7TLICL-> THEESKTEY, TOEBERT T2 REFH L, =
DESBEE, F—HETEAEOSLHEEZVAZLEL T, 7TIOEFHEY~D
B oWt OB AEME L ONENTHE ), I/, AIMLRr—Y2HEORAD IKRE
LT723BALELVHBR 2T A HEDELOND, 7 TORREH MR 2 55
AT TORTIC L A OKREAI L ER 570010, BHNGERRETZ ZLEELY,
Lo T, COMEAHLMCTH7-01003, ABED & ) ICE—IoERE#RT7 2
DEBETIhHME L 2 Wl S CESHEEY 2 BT 25, b LEKER ER TR L2E
B Iic 7 20w R BB & 720w 5 ERX % 5%, FOEFESY~DZEEHL I
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Fig. 2. Propotion of macroinvertebrates on the upper surface of cob-
bles as a percentage of the total macroinvertebrates sampled
from the whole cobble surface. Invertebrates sampled after drift-
ing downstream are not included in the analysis. Date are shown
for four invertebrate taxa (sample size range from 7 to 132)
and total number of invertebrates (sample size from 194 to 263)
where ayu were present or absent. Eph=FEphemeroptera,
Tri=Trichoptera, Dip=Diptera.
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Y r oI T A2 EBHLPICR > Tw5b (Katano, Toi and Maekawa, R3EH#E), E
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1973; K&, 1981), AEOEE*B X M- CEAT 2 (Hill and Knight, 1987; #H 4,
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BBliddH b b0 (Power, 1990, 1992), —IICADBRIGEN I KERBEHE Y 2 WD
SRDLIEDFELHESNR TS (Flecker, 1984; Gilliam ef al, 1989; Kohler and
McPeek, 1989; Bechara et al, 1993; Schlosser and Ebel, 1989), fKHJICI31EHE 2 A 4H
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LEDOIARBEOEBFEEL IR L TVE, Lo TRANDEEERHEEY L7 2
DEPIINLOBBOBETICHLEELOND, R, BRADTLOEEHFEE
12 & o TIHA LOKBMETHEY 2 BEKRO ) X THMEEE 2L 2RLTWEY, 0
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