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Fig. IV-5. Frequency distribution of the caudad number of lordotic and kyphotic vertebrae at the com-
mencement (on 98 days after hatching) and at the end (on 136 days after hatching) of experiments in
each Experimental group. Open columns: From the 1st to the 4th caudad numbered vertebra: grey col-
umns: from the 5th to the 22th caudad numbered vertebra; lattice pattern: inflated swim bladder; non-
lattice pattern: uninflated swim bladder.
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e) BRIGEEEDME LMHIE

TRIEERF (1208 4) BLOREBRK TR (136AF)
DOEHFER LU CREN CEH L ZABRRROES
I, ThHHEROERBRRICIIT 5 ERO B RfEEH
REME LT, £, BEAFORERT, AEBREALGE
(98B %) DHADKERER IOHRRK TRE L
ARIAEEER Q% 7-136%) 2bHEH LA, H[EEEN
—EDTH, HAOKE L & HIZERO B EREERMME
T35, £2C, TRAEHOESEER L OEKRER
ZEIT, 121 F O LA RRX O A BAEEERIZHH
ELT,

f) RBEKOFREDAE
FRBROME RO L, ERWE (AEM-1D;
JFE 7 kv F vy, RE) 2ZHWTHELL (Tabl
elV-8), ¥#dIX, ABLUBRRBRK CII, BREEE L,
RIS E SO ORIBE H & £ OVKAE B /K E & JEE
HTRIEL (Fig. IV-6a), ¥£72, CBIUDRRKT
W, =7V 7 M, =7 U7 RETT YT MO/, PR
Herk A 73 LUK AT O K & EREER TR OB
MAEsmE L (Fig. IV-6b), HIERBRBIARIZIT
v, FREBEX CHIE Sh - RAEERREE ERLT,

g) &l ik By DRI E

FRBRE COWKITHEFMT DD, HDEHRA
(2T B OB & JIE L7z (Table 1V-8).
EFDEKEEIE, BRI LIRS, —EHRER
BLUTHLEOSRERT S ETORMEERL, FH

A

i, 1345 D13:00iCA b7 U4y FTHIELE (n=
10/7K48)

h) #ata4h

F—& DERM (Shapiro-Wilk test) X UK
P (Bartlett test) 2RI NL2B L, 2R, KR,
RE, BME, BEGEHER JOEREKRRIZET S
ER L HERT 57~ Tukey-kramer test ZfEH L7~
(Tables IV-2, IV-3, IV-8), Zh b7y —#i%, HREE
BER ARV TT —F OB L OESEEI RS
2o B Ak, Steel-Dwass test HEH L 7=
(Tables IV-2, IV-3, IV-8), AKFE, #HOMEHE
(Tables V-2, IV-3), &AEH TOERDHIME
(Tables V-4, IV-5, IV-6, IV-7) 3 X UVEHERJE dh D88
B (Fig. IV-4) ZBiTA2Z2R%#R T 520, William
'sOMIE % 5 G-test (Sokal and Rohlf 1983) i L F
HHBE L LTRyan's multiple range test&#H L7,
Tukey-kramer test, Shapiro-Wilk testi3 L UfBartlet
t testid, JMP7#EEY 7 b v =7 (SAS Institute Ja
pan, HR) ZHWTHEMEL, P 0.050HAICENAE
L7z,

V-3, #&8
a) EBRBLUHE

RBIOBBEHNLR TETOLE, KE, hE, £
B, EOREFE, BFERIOHBREROBRE
Table V212574, ABLUBEBRROL2ERB L UOKE
i, RBEAZICHKNICARIEML (P<0.05), &

Table IV-8. Continuous swimming time and maximum current at the commencement (at 98 days after hatching) of

the experiments 1 and 2

Experiment 1

Experiment 2

Small amount Large amount Low current Middle current High current
feeding feeding velocity velocity velocity
A ®) ®) © (D)
. i mmine ti
C"mmuous(zx)m ming fime 6.43+11.37 5.1124.64 5.1124.64° 353143447 87.08£73.72°
Maximum current velocity
8.9 8.9 8.9 23.4 45.6

(cm sec")

Continuous swimming time is presented as the mean = standard deviation in each experimental group. Different superscript letters

are significantly different (P < 0.05).



AL b~ & OFEREEEEICEY 5%

Water supply tube
(Water intake)
®
(a)

X X X

X X X
A\

Aerators Exhaust port

(Aeration and Oxygen)

Water supply tube
(Water intake)

Aerators
(Aeration and Oxygen)

Exhaust port

Aerator
(Oxygen)

Hydrojet
Airlift (Water intake) Airlift

' ' !
o ©)

X

Pipe

X

<o

Aerator Exhaust port
(Oxygen)

Hydrojet
(Water intake)

Fig. IV-6. Schematic drawing (top, side view; bottom, top view) of the experimental tanks
and determination of water current velocity. (a) Experimental group A and B, and (b)
Experimental group C and D. In Experimental group A and B, current velocity was deter-
mined at the water surface and the bottom of right above aerators, the other side of aera-
tors and the center of tank. In Experimental group C and D, the points of measurement
were set at the water surface and the bottom in front of the airlift, between airlifts,
around the center pipe and the water intake. Black or white crosses indicate the points of
measurement. Measurement was conducted at the commencement of experiment, and the
maximal value obtained was defined as the maximum current velocity.
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<0.05), WRBROEET, RBREIBEBICHHNCH
FEizHML (P<0.05 ; PREEIEROARBRKE 2% <),

PRIAER S L ORBKE TRHROEEITV-TI HBREX
THEICKE o7 (P<0.05), AL, HEAIER
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XKLV BRBRX CHEILE-7= (P<0.05),
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Table IV-3{Z77, BBE THROSRBLICEHERL, R
BRBAAIF & B L TR TORBRR THRHMNICEEIZHEM
L (P<0.05), REXMTHEEEZIALN RS-,
TRIAER R L OB TRe R E L, RBRBHLARE & It
B L TR TORBRX CHREICEEIZHEML (P <0.05),
RBEXE THEETIA LN o, PRIBIEHRE LW
RBRTROERFIIFEETA b oT, RERK
THOEORERE, BRBRX T72.4%, CHBRT87.5%
BIUODRBRK T86.5%% L, REBRMMBIHFLIEELT
E2TORBRETHEIZLEN>T= (P<0.05), RBKET



RFOREREE L, HERBALAN & B L TR TORBRK TH
BIZEL (P<0.05), BRREBTHEZRT M7,

7k, R, 22 b2, 2TCORBRX CRHIIHER
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b) AMKEEEEDHE

HER1O ARGEERIY, FRHIBER S L ORBRE TR
EHIIBRBX THEEIZE (P<0.05), ZhEZhAR
BR[X T1.4010.08%3 L 12.75+0.01%, BRERAK T2.75+
0.01%3 L T3.19£0.09% Th - 7=, HER20D H B ERF
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1%3 £ U83.1910.09%, CRERX T2.58+0.16%3% L T3.2
8+0.25%, DFEBRX T2.11x0.07%3 X 1UN4.24+0.09% %
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WD o 7228 (P<0.05), B TR TIIDRABRK TH
Blzmhotz (P<0.05),

c) EEEKEEE &K URKTI

R IE, RBRIOARRKX T6.43£11.37%,
BHERKX T5.11+4.648% R L, RBREBCHEZET R
Motz (Table IV-8), RER2Tik, BHRERX T5.11+4.6
4%, CRBEIXC35.311:34.47F), DEBRIX T87.08£73.7
MERL, RREBTHEEENADLNZ (P<0.05,
Table IV-8), A% LUBRBRX T, #EKIZ0-8.9 cm
/BOES TN, BREBELOERH TSI cn/BD
BREEHBZAE SN (Fig. IV-6a), CRBRX TIZ, i
BKIF0.1-23.4 con/BOE S TR, =7 U 7 MEIOK
i C23.4 cm/BORKFGENEE Sz (Fig. IV-6b),
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T U7 MRIOKE T45.6 e/ OB KFENRE S
7= (Fig. IV-6b),

d) HHEEHOHEE

Fig. IV-4iZ, ZThETNHEI~4HEEE L OHs~ 228K
TORMHE (Fig. IV-4a) BLOHEE (Fig. IV-4b)
DHEE %7, ABRBAARORTEAE DS 35.8% (51
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ot (P<0.01), RE2TH, AIMBECHEILEEE
iXhehots, RBFEBROBBEOHEL, SHLoDF
MR O (FB1~aERR L OEs~22HK) $9.6%T
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15~ 1THEMR (3.9%), ZB1~5HEME (1.9%) OHIINL
L7, ARBRK T, ArMEEHERORBMIIEL6R L
OBEITHER TODS.7% TH YV, HBEREMEIR O B FHIZES
HERTDT.6%ThH o7-, BRERIX T, BEREDREE
(21.0%) IXEESHEMRICALE L, HEIECKMEE (15.2%)
IEESHEKIZAIE L, CREAX T, miEILE1~19
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RE O BRI ESHEAE TD16.4% TH 72, DHEBRK T
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BR1Tik, RBRETEHIBT 2E1~4HAR O ER i K
R AE (175 L) O, ARBRRK T87.7%, BR
BRXTT14%% =L, ARBK L VBRBRX THEIKT
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KR b B % £ 2 BEARIIMERE S e oz (Table IV-5),
RRLOES~FR2HER TIY, EFRRNEMARE (175
PUt) oBEER, ARBRIX T65.1%, BRERX T46.7%%
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X T3.8%, BRERX T16.2%% 7~ L, RERFAAKI LOA
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(Tables IV-4, IV-5),
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LDOTH 5D,
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BRECTHEIZHEMLEZ Z &b, HAOEBITESATE
FEOMBIZEL T 2 FEESE 2 O, BRERKICE
T DHERDBEKITENL, AR CIIERBICEE LT
WAHTEE, HB VTR E W) L FBIZRWTEICH
BEOH M L-fIREE (RNY »2) THMERBRD
HEAT O AR Z < R I, EYikilEk Rk 1E6.43
LB T2hs, BRI ORI 308 LV R A R
Nio, £, ABBETHADEROBER RSN,
FX CHRESHERINZD -2 e 5, HLEIZEEE
THRBShEHEINS, 443 0FTF T, #H
BOBEPBRET 2RMICBN T, RETRVWGIESE
B L7 R OB R, BV ER CIELE SR EIK
LY, TRICKVEBEFRROHEOEBABHERL, &
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B L AR ERIT I S A BT OB 2 BT X 53
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BERED RN D AR O RBAEEE TIE, BRSO
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nNo, =54 OEORBAEMEGETIL, BHE2EERT -
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BEICfE S EE A D R s A DO ERITEIR K OMKELED
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HEESNHAERARH S (LB 1978), £/, /=L 2
DEHEEL, LERET LoamMEME T 2, REER
HOHVEIHEREOERERFE THESND Z ENHRES
N5 CREDL 2004), 0k 5 RBERE OFBIEIIAM
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Chatain 1994), EHEOHEIESG, @EABHEL TW/eWn
A (Boglione et al. 1995) 724 T7a<, EEMBEEL
7-1Ff (Koumoundouros et al. 2002) THEEE S
5, ThbnZ &id, FEFEOHILL, FRHDWV
HHADRERT—Y, BRENREBOFEEE-IIRME
LR EORMRETENTIZ L 2R L TEY,
IAZLEHNTIERNWEBEZ DN D, TF, FHEEH
3, BT 2 A OBBE AT THRAET D AR
BRI TEY (Kihara et al. 2002 ; Kranenbarg et
al. 2005), BMEZRFHEE Edh D HBSE L M T5 S
LRDMEPLETH D, —HFTHREDH, ARRK
ToNFHAOFHTEHOEZE M LN 2D,
ARBXITHY T 28ERMN T T, FHEFEHORLEL
BRIET 2 Z L RHEETHE B BND,

Bl AR BAGREFS L UMREA R CHRE L ARR
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