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Ecological role of ayu, common herbivorous fish, within a riverine biological
community
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The ﬁurpose of this study is to elucidate the role played by the ayu
Plecoglossus altivelis, which scrapes and eats attached algae on riverbeds, in river ecosystems.
Through stable isotope ratio analysis, in the Kamo River in Kyoto City, which is located in a
temperate zone, the biomass of attached algae decreases as the population density of ayu increases
while food spillage after grazing and feces containing undigested algal cells were provided as a
source of the fine particulate organic matter (FPOM) that is available as feed materials.
Furthermore, it was shown that the FPOM derived from the feeding behavior of ayu also affected the
food web of benthic animals such as aquatic insects. On the other hand, in Yakugachi River of
Amami-oshima Island, which is in the subtropical zone, algae productivitz is lower than in the
temperate zone, and no relationship was detected between the diet of Ryukyu-ayu and the
algae-derived substances contained in POM.



B X C—19, F—19—1. Z2—19 {Jm)

1. BFZEBAG S0 5

HEZARNE DS m O K TE CHERF S 2 LAY BEICBI L Tl AR & T AL, BT
ERBUERIC 2 C O AEMSHRMEO B e ik T 0 | EFENGO 2 _X—ra v f U Z—F
vat Mok oT, R M EANCRRES N [EWSEESR Yy F ARy b O—DIT& TN
TWD, &0 bir, BHROWINI/INULZR N & ZFEZERRMKBEZIT AL TEY , muvk
HETHEM BRI HERF SN D AR L O BT TV 5b, HAROZGR)ITE, i
JED AT E LTS8 Al 81T 2 —IRAEFED L 70 D, & ZAN, < OPKAIE,
FITKERBZRA L2 6, HEMHOEFEZEATWD, 29 LIZIRO 20T, EEIZIA
KT HT 23, MEREE T 2B E U CEH SN, MR B 72 ktE
X, MDA CEDAEEREZMNSELZENMBNTND, ZOZEND, [TaprRiIcT
D HARDNDARR] & WO BFRERT,

2. WFEDO BB

—WRAFEE O AL 2L E L EAREEKERRICL > TEE S, KAERR
FHEEFICL TSNS, Z0L X, T2ORRIIT LOHRI DS, [RETHY 72 EMREE I
BT, S L CHEEMICRIH SN D RN H D, 26D Z & A2BEE 2 T, AR TIE,
T DAFEN, (AN TRLRAEY) (FPOM : fine particulate organic matter) A= pEIZ 5 2
LR OWTIIHEE Th HKERDSCABEOIIBIREE G 2 55082 b T 2, fR%E
WA LT, [EMSRIEOHRHICE T 27 2 OERNREE]) OffHE B4, & 2 TR
T, 7B EMBIRIEICE 2 2B 57290, s GO - W51 d6 L OV BT
W (EERE &)L, PR 2 ) T ZR Z 72 o7,

3. WDk

[fag] 722 G0 fAEOA BEEICET 2EE, WRKBHBRICLVERKLEZ. Y=y K
A= L A7 BAE UTBEE L, TS EFANZ 2> T, 50 m X[ Z#E L7z
HRME L. 20, Bt 2m EOWEFEHNICHEL L o2 Rl L, & oEEEE
v b Uiz, A URERAICIE W T, [FEEOEK B HBIZ % S ERR R L.

[T #4E] 2018 4E 7 H~2020

L (A) & BRI (B) BEKE &I EFAI
9 AOMIZ, SHEBOBII G~ v
6 HA) . BEKREOEM) G~ Wl "
— e S \%
A BEOFOI QB L%, AN
_— s e f P fwy& Flam (11, 12)
T, T OEEEEEL, fE A W 4 i 7
@ S -
DB VR MO AR AR §f§§9 o]
- P-3 . 42 Ty R
B LERELE (1), 25, 1 ;@gﬁ )
2 YR
EESELE, PO T LIE LI ‘%%QQWD § 20
B U35 RO (M) /@ %

T OEFERDEREIZ L - TAEE

X1, SRS O, (A) FES. (B) BEKRE
MR E ARSI - L NTE B, (&) =, (B)



T 2 OERBEEE LA AE BEBFEROBRIT, Vo ~afma e L, ) v o BscE v
— AT T L (GLM) 2 XV fENT Lie, 7 = ORISR & FlEEEiE o AR e i FE OO B
RiZ, AT Y U amaiE L, *HEY 7 BEAE -V GLM I XV T Lz, 7rds, A7 Y
V3R HARGE LT GLM 2347 Tl B sd b B L2560, BeBUR T Y 43 & -V CTHIE L
776

[V TRk A (FPOM) ] A FEA M OBIF R X O ERNAREL 2 IE T 5 72 1245 1
AT FPOM, AHEMEE L Oe b 2 R LT, AT 2 R T — Mih—"—% v %
FAWTEEZITV, BREE LT EABMWRED D EE XA E IR AHE 23 H L7z, Bl
BB L OAEDRENT ., RS TERR ITORIC L2, A XD TR MICE AT 5 2 & TRENR
RLAREL T A ORUBL 2 AER LT, JRFE - SERZERNARE (31°C « 8°N) 1%, Ju#otriE &
BRI DR SN TWE A T A Vi AT D& W THIE LT,

4. BRFERCR

(FHEEE] IRARZ AL D) T, 7 = OEEREEE ORI, (5 BEEOBUT &
DA Lc, —HIZRW T, A A RN 2 EB B L OFRIITIE, VavyFa 0720
RSB FE OB, (MEBEOBUFESHM UL (X 2), IR A RS E T,
B, B, BRI, 72HHWNEY =2 U X o U7 = OEEEE O
AL (K3),

% 15 Kamo-gawa stream z 8 Yakugachi-gawa stream § 6 Toguchi-gawa stream
- N o -
2 Zq =
S 5E4 5
= < o <
Q Q Q
£ £ 2 £
5 5 5
4] 0 ] 0 =] 0+ T T
0.0 0.1 0.2 0.3 0.4 0 2 4 6 0.00 0.04 0.08 0.12

Fish density (fish nl"3) Fish density (fish m2) Fish density (fish m?)

B2, BRI, &I PRSI 2 7 5 B & AT BB 7 B o Bk

3 400 Kamo-gawa stream E 40 Yakugachi-gawa stream @ 107 Toguchi-gawa stream
R g a5 S 258
2 £ 30 gEa% 2E2 0
= = = = = =
Z2£73 20 253820 §§84
O e e B e,
»E£2 »E2 »E2
2571 = 10 = Q
222 5 e gExe 8
j5 jo3 53
A 0! : - - a 0 7 T [} 0 r r

0.0 0.1 0.2 0.3 04 0 2 4 6 0.00 0.04 0.08 0.12

Fish density (fish m?) Fish density (fish m2) Fish density (fish m2)

B3, W), s, PN 2 7 2B L rpilrEE A il s 1 o B R

2L O%E. BEBVPNEEAEET 2 2 L CHERBEOBFEIIRDT 5, Z0oM
AL, IR T D I6) 1 T O T 2 OEREEE K LA BR OB FREO R TR b,
LU, BBV A N D2 BB B L OF P)ITIE. U 2 v %207 2 OMEEEE LD S0
XN E, MEREOBFRNERT DM NN, BEEIE, (a2 EEL
TZOHAFRZWMO T2 TR, Pzl L OREROMERZRE L, —REELZEHDD
ZEBMBNTWND, BERBEZTND 2)ITIE, U avFay 7 a3 M5 I S0
DRI 2B Z RIZL TV D RN E A BN D, —J7, RIEEEO M EIT, Wi
NOMNTBNTHE T 2H WY 20 F 2 U7 2 OMEEEGE & TN 28 25580
biviz, 122 L. & L OF A ovilF EEsE o Efifa s 1L, BBINZ Tl T



olce ARWIFENG, T id AEEEET TR FEREOBFREICHEL RIFLTY
LZENHLMNERST,

[/ TRk A (FPOM) ] y= 0334 log(x) + 0.9019; 2= 0.54
W51 Tix, FPOM JREEIZEHIM T 1.1 1007 7ame
~2.6mg L O L, '
fFHEIT 2018 T FIE £ 32
I\ 2 7R L7243, 2019 4538 LY 2020
BIL S3 K 0 FURMITTHYIN T S A
R LTz, 7 OEIREBORE L, 2018 4
? S5 T0.68 L / m®> OFAMAERL
7273, 2019 4F1E S4 38 LTV S5, 2020 4F
1% 82, S4 B LS5 TT L DIFED e
BEINTEDPNTNHIREE CTh o7z,
FPOM #HL AL D 35 BedE 77 5- 2RI TR T . . | .
40.4423.1 % & HEE S, AEFEB IO 2 ﬁ%ﬁ%ﬁﬁi G(g ) 8
HARRIZBIT 2EEDERREN> X4 FPOMFORSE 5%, WEEERLOT 28 & ORIF
7o AHEREEOD 72 GRA R Tl
FPOM HO#AREEIE L, 72 OMEEEE bm<< 2o72 (X 4), FPOM ZEF& & 7
LI EF L, NIEE & FEOERETGEL R L, MEREEHNKD FPOM % 127261
ERE L THALTWD Z R LN T2, EDIT, 7 2OEEHTENIF)IINGO FPOM
DR Z 8 U CEATHOBRMEICLEEEZ RIFL e, £ LT, TORETRATY DA
RN L > THRRD Z LR I NIz,

TR TIE, 2218 U T FPOM OB BET G-I, (AESEEBUF RN LS
EFEERMEm AR L7z (5), b Y 27 F 2w 7 2 OEEREE D & 72 2018 DLW
JI RS T AT BT B e b 20> 7223 FPOM H O BdE % 53R 13 35%Ic & K- 72,
o0 V2 Uxa v 7 aOEEEE L AESEEBUTE L OMICITA B RIEDOMHBIBIRN
B (P <0.05), FPOM H O EFE% 53 L OMICITA B RMBEBER A A LR T2 (P
>0.05), Y =a2UFay 7 2l X HMNEEEOBENC X - TEdsHk FPOM (ZAEE STV D
EEBEZOLNDD, BEE R AMEBBEEBI Y 2 UX 2 U7 2OEEEO &6 6 vE 21Xl
TN HIRR T L 720 | EWFR7R

0.6
0.75 - 0.4

0.2

0.50 -

FPOMH D EFEIE

0.25 -

Y, - N 1.2
FPOM DD BT /NI N & ©201R&EENI © 2018701 © 2019811
Hegsns, Atk RSO " T SRR S0 n0ma
ko THEBEOZENRAE & 08 h
WZHE L, U 2 U F 207 2O % 0.6 .. &}gﬂg%
NEE LR, VavFayra & 04 ‘ \-
I & % FPOM EBEMNIER & 720 A 2 02
Wi DTG LI L OV FPOM 0.0

0 1 2 3 4 5
CDEALDAE T, FDOEE T

Ek( A‘mf BT, TORE {?J '/ﬁ HEEEREE (gm2)
MR~ B LT < 2 & D IR [55. FPOM 1 > B %5 552 & (o3 MM B & DRIR

SN%,



5 4 0 3

Abe S, Hoshino D, lguchi K

Ability of grazing fish to generate particulate organic matter derived from autochthonous 2023
primary production
Ecology of Freshwater Fish
DOl
10.1111/eff.12715
2023

DOl

10 0 0

(Abe Shinichiro)

(40371869) (12101)

(Takemon Yasuhiro)

(50222104) (14301)







