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Which do Artificially-reared Ayu Juveniles in Brackish Water Prefer Fresh Water or Sea
Water during the Upstream Migration?

Yasuhiko TAGO

Fresh water or sea water preference was examined by ayu, Plecoglossus altivelis altivelis,
juveniles reared in the artificial pond with brackish water during the period of the upstream
migration from April to July in 2003. The rate of juveniles that preferred fresh water ranged from
7.5 to 11.0 percent during the period, but that of sea water decreased from 11.3 (in April) to 0.3 (in
July) percent markedly. In July ninety - two percent of juveniles that jumped up to the sea water
tank once, returned to the brackish water tank again. It is suggested that most of the ayu juveniles
come to avoid sea water as the size of juveniles, the water temperature and the length of daytime
increased.
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T AL o THA—ATHLEICRE L7277 UJLKRE (5 X32.5cm, f#17. 5em, & =23, 5cm) (2
KEFEL, ZOKND LA (EE13cm, 187 cm, @S 5em) ZRH L TARERS (B X68cm, f§39cm,
& 22em) (ZHEZIATIEEAER L (Fig. 1), REERITNAE L7727 2B 5 50/-IZED HDKIZ
BEO B3> TT 7 U VAKFEIZ Ao Te i BLES, GH LT RER I A>T T X h LA 2 L C,
HHEIWZKIER &7 7 VLK EZ{TE R TE HEICe>TnD (Fig. 1). EBRTIX, 72085
DETELETMOT 572012, 77 VK, brABIOKEFRONMIZITHF OO F %
B5E LT, —HOEFRIZEIIEY O ARRIZE V.

Fig.1 Photograph of the examination of water preference by ayu juveniles during upstream
migration at Toyama Prefectural Agricultural, Forestry & Fisheries Research Center
Fisheries Research Institute from April to July in 2003.

B L EMOKER AIZE T o ¥ — I KBERFFEAT T20034E 4 ~ 7 H 24T - 723 Bz ks
BT DK DRFRBRDEE

FEER|\ A U 72k & WK, K EERFZERAT -SE 7T0m i O & 1175 D /K213, 5m ) & Bk L 7=k
(HE571332~34PSU) & IKPEM LT OBHIAN TR A LIS 7T K Th -7, FEBFY HICH W 2
DOKDIREZ R CIZT 57201, FEERETHICHE OKEZKFEICANT N7 v 7 OfRFET 1 B
Bl

FEERH O T T E 1Lt O MRS CTIL - fRE Sie T T, KEMFIEETN S R T v 7 T
fieil U728 LLE g K (RFEBRICH WK &R UK) & T KERA LT, $I1/4EK O E /K T
BINlz., ZO7 2fff% 4 ~5cm OV A X TKEMIEIT O BIOFREIZ 1 BIZIUEL, &
(LB DK & KPFERFZERT O T K %2 e 2 \ZIRA LT2KT, BlAfEtE 52 TEBROH £ THE L
7-.

AAEFE R EMEKRZIRA LT21/20FK) ICINE L7277 3402 & L, FEBRBALA 5 0ikicik L
WEAKOT 7 U NVKIEZFE > T2 7 2O AFHE Lz, FERRIT4 A10AI26[H, 5 A16HITNC
THOBRIZ8E T A L7=7 202 RHEPHIT4 A10H TIE 6 ~1lem, 5 H16H TiX 7 ~12cm,
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7HOHTIZ1L~4mDEER)11~15cm, 5~ 8[EIDFEERI 9 ~1lem ThH-ol=. 77 UILKIEIC
ALK (R—ZAOPWETIIm) [ FEREICHK SR E ZEICANE L, KERIINET LT
= FEEREETHT LUWMEIRIC AN 2 72,

723, 5 HI6HDEBRTIXT 7 U AKIZ—HA-> THARERICEAEELBIE S NTZDT,
5 HI6H D50y (5~81El) &7 H 9 HIZIX, 77 VWA T-EKZT TR, 77
VVKFEIZ—H A > TR T ER O G Fdk L7z,

. £z

4 A10H OFERHEFR % Table 11Z/R L7c. EERBAAGRFOAKIRIZH T K, WK & HI210°CT, 77
VIVIKFEIZ N o TR > 72 7 2 ONHIENE, KEEWFFERT O R 7K T3, ofEA, & 1S OfEK Tld4d. 5
AT, BIEOWKZRI L2 T 2OBNEN->T278, WgOFEEICITAERZTRD 5N
einols RGBS HRRE, t = 1.34, p = 0.24).

5 H16 H OSEERFE R % Table 2127~ L7e. FEERBLARFOKIRITHI T K, K E HIZI5CT, 77
U IVIKFEIZ N - T 72 7 = ONEENE, KEERFZERT O T 7K Trdd. MER, & 1ILE oMK TlE2. 3
AT, 4 H10H S IZICHRKEZRI L2 7 2 OBNE - T203, WiE OB TAE R 72T
BN oTz HeDH D tRE, t = 1.47, p = 0.18). F7= 5 [EHLBEO EERER BT
T 7 U IVIKNE D B AREEF R - To I, KPEMFZEAT O T K Tld256~100%, & L5 DK TIX 0
~T3%C, MZEDORICITABERZEZITRD bz GRSIEDRIE, x%=0.006, p=0.938).

7 H 9 HDOEERGES % Table 31T/~ L7z, FEBRBALARF O/KIRIZHI T K, WK & $1221°CT, 77
U IVIKFEIZ N o CTH > T2 7 2 ONHIENE, KEEWFFERT O R 7K TIE3. 68, & 1S Ok Tlo. 1
AT, 5H16H & FEERICHEKZRIF L2 7 20N E <, WEOEHEITIL S %KETHER
ENBD LN RHSDHD t BE, t = 2.45, p = 0.044). T 7 U ILKFEIN D AREFHITR - 72
W THARD L, KEMIEFTOH FKTIL 0 ~50%, & L5 OHEK TIE50~100% (K TIX
91.7%) T, 2L LITMAKRDO T RNE L, MAITARERZENGRD bivlc RNPEORE, x*=12. 798,
p < 0.001).

Table1  Number of ayu juveniles jumped up to the water tank filled with fresh or sea water from the
brackish water tank in which forty juveniles were taken in for five minutes at 10°C water
temperature on 10th April, 2003.

20034E 4 H 10 B IZ/KIRLI0°C TIT o T2 EBR T, 40BD 7 2 HEANINE SN T-EK D KFED
5, 5ARNT, WAKETZITWAK TR SN K IZHERNIZIR T A T2 T7 204K

Experiment number Fresh water Sea water
1 0 0
2 3 5
3 4 9
4 1 4
5 6 8
6 4 1

Average 3.0 4.5
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Table 2  Number of ayu juveniles that entered and resided in the water tank filled with fresh or sea water from the
brackish water tank in which forty juveniles were taken in for five minutes at 15 ‘C water temperature on 16th
May, 2003.
20034F 5 16 HIZ/KIR15CTIT o 72 R T, 40D T 2 HEAMINE SNT-VK ORI B D L<IX
WK Tl 72 ST AR 5 RN Ao 7o 7 208 & E DO F KK - TWe 7 2 DRI

Experiment Entered Resided Returned Returned rate (%)
number  Fresh water Seawater Fresh water Seawater Fresh water Seawater Fresh water Sea water

1 — — 8 1 — — — —
2 — — 0 1 — — — —
3 — — 7 2 — — — —
4 — — 1 0 — — — —
5 6 0 4 0 2 0 33.3 —
6 2 5 0 5 2 0 100 0

7 8 8 6 6 2 2 25.0 25.0

8 16 11 9 3 7 8 43.8 72.7
Total 32 24 19 14 13 10 ) — —
Average 8.0 6.0 4.4 2.3 3.3 2.5 — —

Table 3  Number of ayu juveniles that entered and resided in the water tank filled with fresh or sea water from the
brackish water tank in which forty juveniles were taken in for five minutes at 21°C water temperature on 9th
July, 2003.
20034E 7 H 9 HIZ/KIR2ICTITo 72 EBR T, 40RO 7 2HEMMUIUE SN 7RO KN BHRAS L 1X
WK Tl 72 ST KB 5 IS A T2 T 208 & Z D F AR > TW e 7 DR

Experiment Entered Resided Returned Returned rate (%)

number  Fresh water Sea water Fresh water Seawater Fresh water Seawater Fresh water Sea water

1 2 0 2 0 0 0 0 —
2 0 0 0 0 0 0 - -

3 3 3 3 0 0 3 0 100

4 3 2 3 1 0 1 0 50.0
5 2 0 1 0 1 0 50.0 —

6 7 2 7 0 0 2 0 100

7 18 3 12 0 6 3 33.3 100

8 2 2 1 0 1 2 50.0 100
Total 37 12 29 1 8 11 - —
Average 4.6 1.5 3.6 0.1 1.0 1.4 — —

77 VNVIKIEIZ NS TR 727 2 OEIGOVEEHEOHER % Fig. 2127 Uiz, WKEBRIR LT
2 DEIGITEBRBEZE LT, 7.5~11.0%ICH o720, HKEZBRL-ZT20FNI1T4 AD
11.3%235 7 HD0. 3%~ & 2P/ T L=,



8 BN 27 2 DHK « WK O 11

(%)
@ Fresh water

12 [0 Sea water
ge
O 8L
)
8]
Q
> n
n
o

| |

April 10 May 16
Date

July 9

Fig.2  Average rate of ayu juveniles which jumped up to the water tank filled with fresh water
or sea water from the brackish water tank for five minutes in the examination of the
preference of fresh water or sea water.

WK EHEK & DBRGFEBRICIB N T, 72 DUE ST FUKOKEN G, WK EZIX
HEK DRI 5 43 BHNTBEO 23 » TA - 72 8 EIR S 0 E1 &

= g
WK LMK DRIFER T, 4 TR EBA R EEN S0 12 DITH LT, 5 AITEA
FRSAKNLL 20, 7TACE, FHO TSRO T REICH B, PkZ®A TRE

\ZFE DA% < 7p o 7= (Tables1~3). 4~7H @ﬁﬂv\a)ﬁm%ﬁx%% L, YOKEER L
EEDEISIE, ST, 5~11. 0% DIE 2 MeR: L 7= DIk LT, #EAKTIZ4 A TIRA L0 @mhroi-

ZH 6T, 5 ANG 7 H TITHAKR~E BRI leo7= (Fig. 2). SHH%’
ﬁ%btm@ﬁ%ﬁ IR DRIZHOWTIE, 5 H (KIEISC) THMHEORIZITABELRAZITED
nNmnol=bom, 7 A KIE21C) TIEMFICITARBRRZENTEOLND L) ﬁotﬂ%Mﬂ,
3.

AFERTITRBRK O KBRS OHIFINS, Ta2RNHE SN TWAREZAIEZL TThES
ARV, ZOXIRRMTFTIET A L AN S & & BICERENE L D720, 7T
OFERNREBED T 4 — L RO L D 72fT8 A AL —RICL B L 1TE LI, 207D, FFRICAL
BT AT 2038 EL7=BENMEh oo b D EHEHISNA. L, AREBRTIT ERICHE
T HKFEE TIHOKREFRII N LA THENRBEHRIZTEAZ 0D, EHROKMEOKNAEFRIICE
DR TKIERICRED Z EIXRETH Y, ZHUTA PV ARER R A B -1TE E B2 6 5.
ZOlH, WELET2OEEITRNG DD, WK EMWKEEIRL, EE L7 2 OEEE O
FHEICAE BRREWE, TOEEPRTEIZ KL TWDH D EEZHND.

/N (1978) 1%, =EIEMIH)ITEE LM 72 ((KET. 1~10. 5em) ZHW-FEBR T, B
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AN 5 H ERAKICEIEL L7 7 2 TITRKICIZT ORI R T S 00, HKIEEREST 5 2 & 235
Mol LTWaD., /INMUOIFEER (1978) TIXT TITIIK (GEK) ZEIR LIZEIED S 572
FORERTHY, Fio, REBROLEFHITIZ LT 2K TOMBOEBRI D HHE LTV,
ARFIERTOBIEETH AN TOEBRIUTFIZZ(E L, KIENOEIZE TT X TOREORIES
W 21T LW EDRH 5.

—77, AREBRTITRKET ORER G 283720 b, {5 DK FAVAT e /KAE O T OEARD
BRI B O TIEAe <, AKPWEIVIATe EFROKFEICHZFRIZH F, FI3KBE N6 T L
EAETHRET LT D, S 68 Eowl, i, BELURERICENENERL TNDZ b,
Z ORI O T L OBEMEICE L CIE, /L (1978) OFEBR LV HEEEm N IETX - L E X
bID. RFEBRTITH Lo 4 A Bk LOH#H o 5 A FAICIZERAK & KIS 284D
EVITERD BN o 72y, W BB A EE -7 A LAOERTIE, VHRAFEETOALT 220
TH/N (1978) D EBRFEE & FFRIS, MA~DRBIFEZ R L, WKZERET SFENMG 5N T
W5,

FE ) SO CIE R X 72 BA D Bl B2 BAdE LT, /NSRBI CTHl_ B D A EANFRD D
(FH-F 2004) , #8) 1{A] 0 &8 5 O3 53 73 00K M B CIIAKIR ST CE B 2 5 & 7 138
LIl oo (HF 2002). £z, RFEEFEHITITKELNEHNEIELZ O RLXF— 5 ET
HEBZONDZE (BHFS 2008) BLOHERICEEIND T 2OWKIIEICEET 571
7 F v (JIIAR1966, FEF  1994) (3 ERTOMRKICE W TEDORENEH o TnWH I & (KH
2008) ZPFETEZ DL, TaMAIIEY A XN KREL 2D, KENELRY, BENELI RS
22T, WEBIHAKERIT DX I bDEEZLND.

—J, THIIREEORTHY, AAREBESEFROINTIIREM OIZ E AL LSO
WK T Z L, BEINENICHIINC E LT /NS R T anFETHZ EnMREIN TS
(Iguchi et al 2005). FEIRHAZZ N ZRIAT /T 2MAEL 2 A = X LOMA LD &
ZATHDLN, BIBIZE TN TIERRZ2H®EILES O L 2 A%, Fi, IO L 5727
ANTEELTZE LT, 2002~20104E 07 0 F&IX, #@) Tl E hRE~25E HE, JEJIT
TETE~IIE TR EHEINDS Z D (HT 2011), UL O/NT )3 MET 2RI 5D
HEIEITMD TNESWN S D EHEIEND.

BB EHIINTIE, BEokE, KEDO EFBIOHEEOMEIC - THKERET S X9
([Z72 D EBRREIC KD, —EBICARIE I8 CH R 3 A R DT 2 ATRE IR T b 0, /KR
BT CEBZ D 7 ALENCIE, KESo7 28 i)ll~lEL T b EEZHNS.

AL & D £ EDDHITER L TE, MSATEIE NKERENITEE o & — AT IE AT N K EAF
FeEs (4R o0 BRI O S (R EMOKEER & BT > 7 —KEEMFFERT (4kF) O
AR 2 5 BEH R TBV S W isl2nic, RBFEOEMIZ 72 - TS, B IEERREE O
el B ONIKEEDTIERT OB B 0 ZEfR & T 21572, 22U, DERD TUERHOEEZRT .
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