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Fig.1 Color types of the juvenile of Paralichthys olivaceus (after Seikai, T.)
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Fig.2 The growth of the larvae and juveniles of Paralichthys olivaceus under different salinity conditions

1oXMRE, HEN 305318 2. X260, 3. EXN21.0; 4. HEEN 16.0.

F1 HFHRKBMNEKEFEE (P>0.05)

Tab.1 The growth and survival rate of Paralichthys olivaceus in each experiment tank

W% 4 1(1) 1(2) 2(1) 2(2) 3 3(2) 4(1) 4(2)
BHek  (mm) 3.5 3.5 35 35 3.5 3.5 3.5 3.5
£0.12 +0.12 +0.12 10.12 +0.12 £0.12 +0.12 +0.12
HEH4LK (mm) 19.2 19.3 18.7 19.0 19.9 20.2 19.0 19.0
+248a +277a  £226a +229a +253a *375a *25la t264a
BEEER (B) 2000 2000 2 000 2000 2000 2000 2000 2000
AR A (V1) 247 244 245 250 256 261 252 252
FER (A2) 524 480 418 623 724 699 1099 736
R (%) 29.9 27.3 23.8 356 415 40.2 63.9 421
KR (T) 17.8— 21.7

EANRE R (1994) V7E SR 8T i 2R 1 IR 8 P, B 2R 10 40.0 % 34.0 9 A K £ 1Y
16.0—28.0 HMIE %, MIMFEE 16.0— 280 FALEENEY. BRANEERLEES:
1 40.0 HExZ, T 16.0—28.0 thERAM LT E L5,
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H, Hib&A, FEEREMRE, BAROKRKEIKR. AE 3T, ARUEHE 1608
4 HEAK, H34.8% K 37.6%. LAELEMENKT, OROKKREE, 34, 41.9% &
33.8%; 24, 76.6% K 75.8%; *THBLH, 83.6% K 81.5%. MEBEFEME, 3.4 FHAZH
KA L2WHZBIZHFHFAK, 181,245 3,4 A 684k IE 5 35 8 T A% 24—
% XMFRE, A 26.0521.0 20, Hx AT IFEAFE KO ITE %3RO NGRS,
RARF R MEF LGN RS, tRASKEHANEKAESRENEE, H15%5

1) HHEEX, 1994, AF X ORBMEPRMBN, TROF, UMK REHEH4B 3.
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Tab.2 Distribution of each colored type individuals of Paralichthys olivaceus under different

salinity conditions

W % 4 1) 1(2) 2(1) 2(2) 3(1) 3(2) 4(1) 4(2)
FER(R) 524 480 418 623 724 699 1099 736
1 86 89 98 151 421 463 716 459
2 0 0 0 0 0 0 2 0
3 0 0 0 0 0 0 1 0
4 251 152 127 230 115 75 143 80
SRR 5 112 143 110 94 92 84 121 82
6 0 0 0 0 1 0 0 0
7 0 0 0 0 2 0 0 0
8 0 0 0 0 0 0 0 0
9 75 96 83 148 93 77 116 105
EHALE (%) 83.6 81.5 76.6 75.8 419 338 348 37.6
1 1@ 2 20 3 3 4) 4(D)
14.3 20 19.9 238 12.8 LR 10.6 14.3
B o B for] a5

2 A )]

58.1 66.2 65.2 62.4

168.4 18.5 23.4 24.2

Wtype ! % [ Typed LMEREFASEL B TyreS AMEETHR
sete [JTyped SHMRBFHRLMLEREAHL
B3 BRI 5 A i 2R A L)
Fig.3 Occurrence percentage of each colored type individuas of Paralichtyhs olivaceus in each experiment tank

1. »TRUA, #HEEH 30.5—31.8; 2. 3EN26.0; 3. HEEHX21.0; 4. BHEEH 160,

23 HAEAMERMAE

BAMNMES KRR NE 3 Fin, EBN Type 4 kA EY, KTFIHI:SH4L),
type SCkH AR T EHH I BL), Type 9CRH AR THRLBILTRLH44k). MHH
AT SR E BB BVRAR LR, EFER TR BTHE. KBZiR% S,

W



404 % a3 5 b H 284

A RE A i iR 3 RSN H A AR (B 1), BEASTHREFRRS,
R BEAR A RAARANFIHE(F 2). BT AR, A MEM B E G ER
HWAS, BEEMEMETHEEWMHER,

A, R\—EEHEHTR, SFHERTHEESREEXEANKRERE, 5
KREEREEDNRR (FHEAE, 1983; FBEA, 1989"), HIANEFE FY, &k
B BIT M7, Bk, EXE, ERRMENEERE S, WRFRAEEPRE
MREEHESE, RS —TAENHWHRAE.

3 &iE

FEMEKEE 16.0—31.8 MEE M, AR KIREXN FIHIFHANERREEENY
W, EBMEMEET, (FHRAaSIHRENEEEMRMENYALSE; RF 26052102
], ATRER N IFEHFHEAMNFERRAMRAABEREWMNEEE L WEEYE,

2 £ X ¥

HiBfol, 2k %, 1986, A LHFHIEAK™ LA, 1: 33—39.

FEA B K, 1983, WA S EEHAKEEAEFRSWMESE, HAKSEEE GREN), 48,

HEOAED R, 1986, W60 FERETRERFREZCHLBRE S, HARBELD2 RN, 33.

R, 1992, RHIPREME 35, HEARIEWAHE (FK), 4—50.

Dannevig, A. and Hansen, S., 1952, Factors involved in haiching and rearing fish eggs and larvae, Rep.
Norwegian Fish. Marine Inv., 1:3—56.

Seikai, T., Tanangonan, J. and Tanaka, M., 1986, Nipon Suisan Gakaishi, 52:877—982.

Shelboumne, J. E., 1974, Sea Fisheries Research, ed. by Jones, F. R. H., Eleck Sience (London), pp. 93—111.

EFFECTS OF SALINITY ON GROWTH, SURVIVAL
RATE AND ALBINISM RATE OF THE LARVAE
AND JUVENILES OF PARALICHTHYS OLIVACEUS

Wang Hansheng

(Fujian Fishery Research Institute, Xiamen 361012)

Abstract Seawater salinity’ s effects on growth, survival rate and albinism rate of
larvae and juveniles of Paralichthys olivaceus were studied under laboratory condition.
Fertilized cggs (spawned on Nov. 19th 1993) were purchased and transported to the
Fishery Research Laboratory of Kyushu University. The larvaec hatched on Nov. 20th
and opened their mouths 3 days later.

Four different levels of salinity were set as follows: control (30.5—31.8), 26.0,

D HEBA, 1989, RERATHECE G 5AMMROHINAC X T BHR, RHBAEREHELY
£t 3.
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21.0, 16.0. Duplicate tanks were established for each salinity level. Eight 1001
transparent polycarboute circular tanks inside a vinyloid hothouse were used to culture
2000 3—day-old larvae in each of them. The tanks’ seawater temperature was 17.8—
21.8C; light density was controlled at 800— I 000 Ix by curtains. Airstones, and
flowing water were applied during culture of the larvae, fed on rotifers and Artemia
naupli. The volumes of the air current, flowing water, and food, were increased
appropriataly in accordance with the growth of the larvae. The experiment period
lasted 51 days (from Nov. 21th 1993 to Jan. 11th 1994). During the experiment period,
30 individuals were sampled every 7 days (every 5 days from Dec. 22th) to measure
the total length of the fishes by profile projector after anaesthesia with MS—222. When
the fishes completed metamorphosis and became benthonic (mean total length 18 mm),
all were taken out, anaesthetized with MS-222 and preserved in 10% neutral formalin
to calculate the numbers of the individuals of normal and abnormal in body color and
compare the growth, survival rate and albinism rate. Survival rate (%) = N, / (N,— N)
X 100(N, = No. of surviving ind; N, = Beginning No.; N, = Sampled No.). The
color types were distinguished as follows: Type 1: normal; Type 2: trunk normal,
with head albinotic partly; Type 3: trunk normal, with head albinotic; Type 4: head
normal, with trunk albinotic partly; Type 5: both head and trunk albinotic partly;
Type 6: head all albinotic, with trunk albinotic partly; Type 7: head normal, with
trunk all or almost albinotic; Type 8: head partly albinotic, with trunk all or almost
albinotic; Type 9: both head and trunk all or almost albinotic.

The results showed that the mean total length of the fishes of each experiment
tank was 18.7—20.2mm, no distinguished differences in statistics available (P > 0.05).
The survival rates of the experiment fishes were as follows: Group 1:26.9% and
27.3%; Group 2: 23.8% and 35.6%; Group 3: 41.2% and 40.2%; Group 4: 62.9%
and 42.1%. The albinism rates were: Group l: 83.6% and 81.5%; Group 2: 76.6%
and 75.8%; Group 3: 41.9% and 33.8%; Group 4: 34.8% and 37.6%. The types of
albinism could be basically classified into three types: type 4:, type 5 and type 9.
Other types of albinism did not existent or were not apparent.

The study showed that from salinify of 16.0 to 31.8: 1. different level of salinity
had no notable effects on the growth of the larvac and juveniles of Paralichthys
olivaceus; 2. the lower the salinity the higher the survival rate and the lower the
albinism rate of the larvae and juveniles of the fish; 3. salinity from 26.0 to 21.0
may be the critical range causing notable differences in the survival rate and albinism
rate of the juveniles of the fish.

Key words Salinity  Paralichthys olivaceus Larva juvenile Growth survival
rate Albinism rate



