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Ecological aspects of rainbow trout and white-spotted char in a headwater tributary of Zako

stream, central Japan. Satoshi KiTano*, Yoshito Kawar** and Hideyuki Ipa*** (*Nagano Nature

Conservation Research Institute, Kitago, Nagano 381-0075, Japan, **Faculty of Education, Shinshu

University, Nishinagano, Nagano 380-8544, Japan, ***Institute of Nature Education in Shiga Heights,

Shinshu University, Shiga-kogen, Yamanouchi-machi, Nagano 381-0401, Japan) Bullelin of the
Institute of Nature Education in Shiga Heights, Shinshu University 40 : 9—13 (2003).

Diet, growth and sexual maturity of introduced rainbow trout (Oncorhynchus mykiss) were studied

in a headwater tributary of Zako stream, central Japan, where white-spotted char (Salvelinus

leucomaenis) were indigenous. Sexually matured rainbow trout (22-26 cm TL and age 3+) were caught

in mid-April. They fed primary on aquatic invertebrates, but fries of native char were also detected

in the trout diet. Our results suggest that introduced rainbow trout may be crucial competitor and

predator suppressing native char populations.

FLoiZ

= = & Oncovhynchus mykiss 3L A O PR F
BIOH sF v v hABEREEELT LYy EAET
Hb, FEHRHREEL L CHASHICEA I TE L
(Fuller ef al. 1999), HARZZ LD THAZI L
DITISTTETH BN, == Z OFETERH A 1EEE
LR IERA Tz L b D, 19804 %
TSN EAL D 2 o iy A0 B A v R BT YR &
o GEIE 1989 ; &1 2002), FToo—fT, A
FECARENEBFB R LA S HTh Yy,
=P~ AL THEF Lic\ o r BHaE L A7
EhTEL JHARE 19800, LavL, skl
BOBAMFEN (SR - Fil 1999 5 FRE G2 E
RleR) el © b AN % b > ERWME GFH -
Bl 2000) R WCTEBEN LI LIEHER S h 5 X
5t b, Fausch ef al. (2001) o4 X il
PO REAO kB D2 & s O RELEA
I 2Bz, MR OKECEE T AWREEOE W
BELEZDNLL IR T B, Wt AER
R L3, RSk o & B R
BEEC X v ERAEAFEL R 5 2B T L b

R E AR RIS AT (T381-0075 & B AL #2054
120), **EMRZEHEHEEE (T380-8544 REFHHEEE 6 —
=), MEMNFEBCE IR E B REE R (T381-
0401 FrEFEBIL 2 PIMTRERE D

5 () 24X, Moyle & Nichols 1974 ; Tilzey 1976 ;
Larson & Moore 1985), HEEBEAREHESE
(TUCN/ISSG 2000) i MEF oK Ey
=2 1004 &, HEEBEFSch THEROEEEH
SHFEY — 2 11001 (FFE - BR 2002) Bk L
TEACELCRRBOEEHR{EL T 5,

EFEROEEERICRE oMl HEo s
7+ Salvelinus leucomaenis NI {HEEEhTW5
ZETHIBR TS QUGS 20000, 47K T
ek by r BHEEOBERREER & LT T,
TR O B L IS OMRE X b ERaE
FEA RN FIR L T &, 2L, BRORE
IR SILE STV A, 20 ERT gy n
KREBRTTH BRI = o= AR hicz &
b BHoTb Ly,

L, EE L IEEER LR D HEAN ORI
BT, BREFELTWH EBbhb=o< A%
P T RSB B D TF R b O ERRIH I o
THET B, S hic= o~ 2 DERBLME N
BN+ H LT, A7 FEHLTED
X 5 IR B D DEET B,

AESRII e, BRI sEREEclE L TR
TR S %\ P T UK SV EE T SE A O FR i K
BRiEE-, AAEROINE I e W R SR
WEAERSOMHIS N RRESESHERZ LD
A BRI B B Tods, WIS IBREEE



10 el B e

B B o I E 1 97ZKOVT@&%WL,W
BEINBTHLA 7 FEOWTRHERTH ) -
7o. BAMETE, AR A AR X DB L, BT
EAHBIER L 72 b &, BHTHRO b 0%
REEME L, MECRINEN T FE LB O
DHNB SO, TIEORIEE RS O % R
ELtn, Tods, =< 2fERodqz, Higcdi
DOFEHIPRD D MBI EN T L E L bR
BMEME S & F i h, ThBEEEEE L,
B ILENEY O B, RS
TR -, BRETHE DT,
B, R BEER D BEREE L A % R L 1o
E &, SEYEEOMEED B ESREERE LI,
M BR BRI HEEEE No . F-3 (2001-2003) D BhEK % 5 EREECRER UFFER) RV, FAREM
F T Th i, BT CEAROEHE (&) 28z, ToHYb -
THEEHE Lic (s 1993281, 1 v+ 0H
HTE, 5 AT 7THETREWEL IR, Th
REMOEE DA OB B 1 AR Eh 5 2 LD
FAE xR, 20024 4 H16H 08y v fEE Hic REFIR N5 QAsiss 1992 ; Morita & Matsuishi 2001,
TEHEL  NIToEE S E i 5 &) o4
MTIT -t = 2= Ao T A IR
o, MEAEN GRESFT oM EER | bk
36°45', ERAE131°31, ¥R ©1,580m) TfT -7z,
ANHER DTN A EKI3.8% TH b, FHIHO I
AT T S T BT OIS 3~ 4 m T, &P
FIE L fa s b oM & gL o i Tuie (1
1) /NN EREBEEEEIL EE-S w X b FEE
LEIRTWAEN, BEOMBFIHC =2 <= ADE
BRI oM & EESUEE o By cHg ol & 80
HEEH 2T - OB, EHHORKILED TH
D, IEFmBT5KEES I°CTH oo, NlEED—
izt 7 2 FHRRD b Rich, EDIEEALE «
—,‘,: ﬁ&ieﬁk’@jﬁh‘fk s (b>
REHE
NN R 5 RIEFHHEEI D Ik X » TfT -
oo FHTILER 2 HAY 1 HFR, AR 4 Z23950m K
Moot L, BT 7 5L CErb oY
Hbte, BEINI-= o~ AL FDETHIFRL, X
w1 TH ﬁfuh%%ohoﬂﬁ,47fﬁﬁ%§
NG, ©R15em A LoEE GHoE) #ET
:va&%m%%ﬁotoit,ﬁMMHL@M
[RiEE (@R20cm Bl PR Tubb0nE 5 h
HEBEWERT A LIl TE b, HERBII~D
RSB RCEE I, BB OBRE A
HAEEAMZERE TR o E, R
AELTHAL P%éht«ﬁvﬂwk47ﬂm

BI1. AR BAT - i/ M o5t

7ok




HMEANERIBWC R B = o< A L A 7 7 OEREIVEHY 11

K1, MANETES TSl =Y <AL 17 F0x
£ & i & OBIFR.
=TT A 1+
eRlm)  HFR O MEER 2RCem) B
INHESRN NHESRT
26.1 3* +S 20.8 4*
25.2 3* dM 20.4 4*
25.1 37 TE 19.7 3"
24.7 3* M 19.1 3*
24.5 3* S 19.0 3*
22.7 3* ? 1 18.7 4*
21.9 3* IM 18.1 3
17.7 3*
16.8 3
15.0 2*
MESUNAHR
24.4 3*
22.1 3*
22.0 3*
21.4 3*
20.9 3*

MEARE#ES D, EEECEBAEES D, S 1R
BT/, I I OREEA

(a)

B3, =v=x@ L1 v rOoBHOBMSHGR £
FBERTEHEEY (BHROZM~—2) 8L CER
BHE L, BAREE =Y < 253.8mm (&5
24 .5cm OfE4E), 4 7 73 . 4dmm (£E18. 7cm D
.

R L ERE
BiEE0Y 1 X & £
MNERINC R AHEREC LY, =o~=2 TR

EAVTFIIREME SR (M2), =v<ADTN
TERBDOA 7 FIREERETH LB TE R,
InbA TV FOERETRCAcm RFT, =T=
AL DN E T GR1), HEOREE (¥
3) wXiuE, == AR T_TIgA, o q
I 2 ~ A ANEEL T B ST St
fo, BIADRIC & HAENRE CRRINoE R A
) CHMI i A 7 F ST XT3 A TH
o feDd, K95 km _bECAES SNSRI 3 EE A
DAV FEHNRD ERPRKENMERDLD - 1o

S hic = o~ 2 DMED 7o ds i i ARHE N 1 B A
gRpFeim L, BESROFEY & B 5 2K25. lom @
kDB d b, EIE TR CELIH < oo T
52 BOMib e — 75, HEEEICOWTIR3EL
LILEEPER L T, 2oz &b, EEER
OMEENEREL D = & = A%k 4 A oW 0 b
D CHREPL TV 20 L#ElEND, 1
B O FHE T 3 IR AL O ERTED = & = A HER
ST TRGA, 2050 < B2 e o b B
O THERGE L TR I D 2 L b, BARYEIE
X AEFILIBEHEE VWL AS 5,

= o~ ADFENE FEEOIJLA (Scott &
Crossman 1973) L EFHICHETH L 7o B4 o filnih 5

(A2 1974 5 MR 1980 ; #11982) & 4L 5,
UL, ZRMORS I fiioy 7 B #dE L [H
B L T u b a1, Il L tfiEo
FEONPR A MR LN Pfa o e ER LB T v 5 2 &
BHIBL TV B (Hayes 1987 ; Taniguchi ef al.
20000, [EAEOMFRELE U<, MAaNFERE Lk
BERMBETHD A 7 OFLEENEREYZ T
BHAREED B B,

'

4 QoI Ty r Bl FE gl & 7o 5 T
Wik, b vy 5 EH (Trichoptera), #» 7 4% 5
E (Plecoptera), # % m» v B (Ephemeroptera),
~ = [ (Diptera) 7z b iw 3 X & > (Asellus
sp.) T K ORAMEHREMCh -7z (F2), B4
B IIE E A ERBD DIt o, i, ©E25.2
cm =T < AWPELLIIEEI~4d ecm D4 v

BLENE oD v SEThY, ==
TRA=HBREL Lo e, O S NEYHK



12 JLEF I8 - WEHR - HEFHT

#F2., MNERINTER =T <A (N=7) &4 7
+ (N=7) oFRFICED bR -gEEY O,
Sy 4R =2=A(N=7) 1 79+7(N=7)

sHEAE. 6 SEEEE (%)

KEBY
FEYSH 19 (1.2) 21 22.3)
H s H 8 (9.3) 45 U7.9
Bre ol 8 (9.3) 0 -

~x=H 34 (39.5) 22 23.4)

RN 12 4.0 5 (5.3)

pliy el 2 (2.3) 0 -

Z DAy 3 (3.5) 0 -
BE4=Eh

ER-NEE: 3z 0 -9 1 (1.1)
&R 86 oo 94 (100D

Ay rHREES~4 cm)

TEBECR S 5 Tyt (32=29.4, df=3, P<
0.00D, Dk 5oz sERE L
T, WEOHEEFECEMMEEER B 21, Na-
kano ef al. 1999) 7m&ERE B AN, SEOE
WOLPDLBEERBPREET S S8 LV, 2L,
NEENTRECERTS = o~ AN 7 %
A XTLEESZ E0D, 1 ZKE LTSS
PDERBEORMICHR CHEL T BN H 5,
FIoRBE Lt = o = R 3 AAME R R TER 2358 <
BT EnDb (FEE 1989), EHEMNHAAETC
19 FMEEEHA~BA B e 5 25 EBNBEEEh
%o

Bbh)i

MANAKRERTS =2~ 204k BB/ N A
MoHT, ZOTRBOMEENATR Tl o~ A%
it vbhTed, Fo/NERIPEEREE
DEBLRTHBITH BT, FBRTNERI O
=T AR, HESBMC L »Th, ABKIBEL
HLE X » CHIER DA D TRV EF 2 6
b, Linl, SEOFHEIEZECI L, BHELL
KFIC I T, BHRCREINZE [ 23K B TR e B
D EEN R LD, ko4 vrEps
B2 TwaH T ENFRBIRT, 47 rilf@shi
TP LB RS A B L
TWH AR GV (FEER, RFER, HAl
KEHOBFENPEERREOEEANL, SR
BWlid=o v 200HPo8ogEmco0TEb
v ED D E b, BERErED=U=2AD
AR YR T2 2 EANEEE L bR D,

5| F>CEk

Fausch K. D., Taniguchi Y., Nakano S., Grossman G.
D., & Townsend C. R. (2001) Flood disturbance
regimes influence rainbow trout invasion success
among five Holarctic regions. Ecological Applica-
tions 4 : 798-807.

Fuller, P. L., Nico, L. G. & Williams (1999) Nonin-
digenous fishes introduced into inland waters of
the United States. American Fisheries Society,
Special Publication 27, Bethesda, Maryland.

Heyes, J. W. (1987) Competition for spawning space
between brown trout (Salmo trutte) and rainbow
trout (S. gairdneri) in a lake inlet tributary, New
Zealand. Canadian Journal of Fisheries and
Aquatic Science 44 : 40-47.

FEOZE - BULSCIR (20000 - <~ AEEEDLMD
.S, W

TUCN/ISSG (2000) 100 of the world’s worst invasive
alien species (7 = » 79 1 + B8 | www.issg.
org/ database ) .

NARERIEE (1980) =v=A—RRThEDEFET,
TEHAROBKEY] JIEHER, NG, KEE
B, 44-48, HERFHNE, .

b8 B - REF B O LERAE - TTHIRDEE - (LACEE—ER

(1993) dLEEERNITE S W THABERE L =v =
A DR L OBEEE. HAKERSFE 59!
1837-1843.

Larson, G. L. & Moore, S. E. (1985) Encroachment of
exotic rainbow trout into stream populations of
native brook trout in the southern Appalachian
Mountains. Transactions of American Fisheries
Society 144 : 195-203.

Moyle, P. B. & Nichols, R. D. (1974) Decline of native
fish fauna of the Sierra Nevada foothills, central
California. American Midland Naturalist 92: 72~
83.

Morita, K. & Matsuishi, T. (2001) A new model of
growth back-calculation incorporating age effect
based on otolith. Canadian Journal of Fisheries
and Aquatic Science 58 : 1805-1811.

FREVERED » B K50 « FHE— - RE&TF FORED
JBEHRLEONANCERT 5 =0=2 LT 5
Vv A, SURMEYREDTRS

N ESIE - BAGSAHEE (2002) SkE~ v F Ty
7. HINERE, A

Nakano, S, Fausch, K. D. & Kitano, S. (1999) Flexible
niche partitioning via a foraging mode shift: a
proposed mechanism for coexistence in stream-

dwelling charr. Journal of Awnimal Ecology 68:



HAINERECls TS = o =2 &4 v F DAL 13

1079-1092.

WoFET (1982) BRRTHAREHEL (Wb =T <AL
DWTC. WAKMA 8:109-111.

FHept (1989) =w~x. THEROHEAKEA] (IHERRE
#, KEMEERD, 152-155. & @a, B,
Scott, W. B. & Crossman, E. J. (1973) Freswater fishes
of Canada. Bulletin 184. Fisheries Research Board

of Canada. Ottawa.

JE R - IR (1999 s b= <Ak
XTIy vy S, HEEYRE 4:
41-48.

M ¥ (1980) AR5 =2~ 20 JREHE.
Bk 61 71-73.

Taniguchi, Y., Miyake, Y., Saito, T., Urabe, H. &
Nakano, S. (2000) Redd superimposition by
introduced rainbow trout on native charrs in a
Japanese stream. Ichtyological Research 47 : 149~
156.

A (2002) = o= A~RE ORI BE L. 4
FRAVE Ty ) (HEERESR, N LHIE-
BHGCOREE), 112, AR, B

HAXE - 320 A - SEMALAR - HepsRi - HIT
Bh - RERF TR (1974) =~ A, HEAFEEEL0, 46-
76. #EFE, HE.

Tilzey R. D. ]J. (1976) Observations on interactions
between indigenous Galaxiidae and introduced
Salmonidae in the Lake Eucunbene catchment, N.
S. W. Australian Journal of Mavine and Fresh-
water Research 27 : 551-564.

A HE « NEER - RARE - EIRIESE (2000) REF
BREA 7 7 OHAOER . BB RKERBS RS
4:16-23.

liAcE—ER - R B - =R (1992) AWk 3
4 7 7 Salvelinus leucomaenis DEIEPER L T D
3. H A A RES R EE 42 1 149-157.



