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tiEE
(A3 HA RPN, A3k I 360102)

N E. ALK B Pugrosomus major ) F 0, FE T TR R FEKOELE, BhTFA
AT, SEHEREN 17.0.22.0,27.0 REH BRI 33.0, KiRAF) N 19.5-21.5 T (#14).20.5-23.5C
(358, GREW: OHEBTHIAEQRLEEKPRERE, B LR (85.0% ~97.0% ), BiEREHK(3.2%
~23.7%); EMLE R TEKBL, RETF, BLENY 48.0% ~1.0%, HILERE, BHLRORE, T8t
B, SEEEEE 170, BB A 97.1 %, (ABTE B 85. 7% ~100% . OFMEFa PR 2 2808, F1 2%
W B Bk ek AR, WER( TR R B SR AE, AR AT 11, SR B, WETE R 5 2 KB
BUGT S B Ok, KR R T FIRER R 4T, AL, WE R, BEE 5% 1 2Bt
#E., OFREENEMTRAMEREERH BETW, SHLE S THRAE 31 S K TN 19.6
~20.7 mm{ P >0.05), 8/ BFME 5], O KRERE, TRANEREEN, FANTHERES BE
17.0/F, 36. 3% ; 3RhAF 220 B, 36.2% ;3RFF 27.0 B, 27. 1% 2007 33.0 19, 16.3%, .

SRR U R A PN (R AL R T R
chE %S 965,231 3O ERIRED A

HEAEENETARBKEELGFETESR
( Pagrosomus major Y32 XE BRI REALD D s B MRS
W T R KEE S R L & 5 d ot
FaEERGEm; RS NE T REEkE
BRI R R e R T, HERR
ERERMEK S, N THE RIS R TR T, 3
HEREEKL M AR RFEERN W, B
ShRIFRIRE,

ABFRTE H A feifr Bk P I ¥ R SR b 52 B
BT, WA T AR KB A 2R E
B FRENEm, AR FHUE

IR E 2001 — 01 - 24,

fEEMST: BB (1948 ), B, BIFRR, N ERLARATHER
W .

DI AR B 40 SRS AR T RS MW
B3R #HIR].

2Bk e ¢ TR Y. (R 42 - 44 IS ERR
#3[R].

DEME, EEE, £EF, F ERATERVNHETFRRTR
[A) TLFRE B BEK PR 3T R, 1982 LR T EHUA (R]. 1982,

JCREERS: 1005 — 8737(2002)01 — 0033 — 06

—HETAFRERRESR A, TR
LR B FRAEPT B0 SE4R B IR R A R KR,

1 #E5FE

1.1 SRR T & NRE

2R BT A B H AR B KPR SR
HFEBFE TS LR 3 BEATEEPIKERE
SREINRG., TR KR 19.5~21.5C, BR
#RFF 32.0~33.0, FRLAMZKERME, BRI A
BISE I TR 2 B HE, IS SENE
PR RKIR L, AP FEAEEER, Biate
KB RELE 5 FE fIEEaMEE,
1.2 KEEENER

R A:17.0(1 4).22.0(2 #).27.0(3
#) 5 32.0~33.0(4 ), REEEKEDFNE
FAKEH, HET 1 o’ BEAKER TR, U
B B KPR irE R,
1.3 AEEEESTRMINRL IR

8 F 400 ml 4%, |- EEAT AL 100 %KM,
Bk A (USSR A )R,
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IR R R B SR T AT 4 K. 7B W
HiE, tHREMN R EH AT R ST AT EME
WE EEEELESHER, HTF Nikon FREH
BT FA#TRE WE, ML A AKR
19.5~21.5 C, WM —AE 28 ~30 h IS,
ErmErfrAacamb o h bl k.

PR (%) = BT A B (AT TR 2
15005 X 100;

BTEH( % ) = BB L8/ AT A B < 100,
1.4 REEEMFHES ZHHRMm

4 NERERREE W 1.2 BT, BB 2 1 EE 4.
TEETH 8 4~ 100 L A B REH K, 8K EK
2 0005 3 RHGH T, [TaRKkES, |
K& 200 ml/min(HSTEH 3 F0KE); BAK
#20.5~23.5 C, RSB 100 ~250 ml/min, FIHH
¥ob, ERIEHH L, REKEMRBRE L FEE
TEPH P, 6 R HEHITE 800~ 1 000 1x,
1.5 FrRearEy

PRI 5% U Brachionus plicatilis ), FI4F
e 7~8 mm(16 dYB, FFiE&H B AR
(Artemia salina ) LY 8144, 22 d USRI R4
PRE, B ML oo R T Ak By 2 e T S
R, BT HFOK, R R, BT
HERhER, S HEEEEAI(1~10 d)H 10~
15 ml ™, EHI(11~20 d) HZE 25~45 ml~ ;9 H4h
ARESEATE R (16 -20 )N 2~3 ml™L, 5
(21~31 )FEFWE 3~5ml L,
1.6 SRt

LW RIS, B S dREE 20 Bifa, B0
BRENTHER 2K, SEBEARL, £ MS-222
JRRE I AR, S0 AR T, e SRR S sh fa
BB TR R HAEE,

FEIEF(% )= Na/ (No— N )} X 100

A N—EBRE N, REFEE N —
B R A4L,

2 2§

2.1 TEEXS MR RN

2.1.1 BRSFamkE HBEMAZEN, &
B SRR K, PSR 2 R Tk s 2. 0
B, 4T BRILTF R, Bar 0 B 0IRE T
22.0 2 17.0 it SR TRUUR, LRI, BHEIE
KBS RLE L 3 MRS AL RY

1.0% ~48.0% ; S, #E B g, B8Rk
RS R I I B, 485.0% ~97.0%, FE
LRI AR, S MEKPERIE,
3 MK R LR A A R AR, N 76.8% ~
97.1%, BIEEZE 17.0 AIEELE T, WL RFuthE
i£97.1% (3% 2}, X, FEERIRERMET. 8
KEMTIEA, ZEME TR, BIEFERN
85.0% ~97.0%, T4 93.7%, {FEBFTERE K 3.2%
~23.7%, T4 11.1%, 7E80)% 27. 068, REMEE
AT, (HFARERRS, £REF 17.0 8, #Kig
FRIBILRIRE, (L 1% ~40%, BFE TR
HBE; ERREHT. BLEBERARBSE
97.1%, {HFEFIEF 4 85.7% ~100% .
2.1.2 FEERISE RTFATN 2 M,
B 1AL A EMRVNERT, ERHTFES
ETE, 1AM, (C PR RBES (A 1), Tard
BB SESH, AH 2 M ESHIR;
A B 1 MmER, BAIT IR B ek AT (E
2). 2 REEHTREER) XBCERE, E
EFATFaRTHES AR E RSN
EHENTE AL R, BCREERENRE.L
HE, HEIBR A, X —AW AT Epy 7 2 AR B
B K, B R AAAR R R LR T 1.5 £%;
LRERERY X, ERIEEL CHENERELS (A
3

TE R, I AR EAM T, BT &
HRETHE 1L, EREFEEKEFT,BRTHE 1L
WERHREREG I, REAEENE 2 LHTE,
mH, A% 2 BB AEMF 2 AT RRE
W AR F & (B 4),
2.2 FEHEHKNFRELE KSTEENER

fFEaTIREMN 5 H 30 BFFE, &8 31 d %
F, 86 H29 B, RSN i, FHERSEIM
3.2 mm ¥ B 19.4~20. 7 mm, $TEZKE K 20.5
~23.5C, 4 MEEEMENEKEELHFUER
ZR(P >0.05), SARENE BEREMNE
W ATHE S TG R AR L T, £ 17.0.22.0,
27 0REREEZFHTRNBATFHERESHH
36.3%.36.2%.27. 1% 51 16.3% (3 3),

3 i

3.1 SINERRRE
3.1.1 EREERHBLAORm IR RHE, HEREM
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EHREKBEEREFTRERIEY, £HF27.0
HEAR, BRfgr) X Ha AL, XGRAEHRLON

BAGRY | B A KT EHEEP &P ML Hig
BEEHREEREE 32.0 U B—FH),

1 ARk EN RS HPE IR w (BkmL)
Tahle 1 Effects of different salinities on development of P, major eggs( without acration)

:R: ] A FERA WiLFa/RB FEFa/R ERTa/R WL Fa/R WL % WX, %
Period Group  Dead egpe Hatched larvae Dead larvae Normal larvae Abromnel larvae Harching rate Al | rute
T & i3 iz i T 4.0 50.0
2 81 9 2 3 4 19.0 57.1
05-21~05-24 3 61 3 16 10 7 3.0 4.2
3 4 % a %0 § 6.0 6.3
1 % 1 0 0 1 1.0 100
2 91 9 2 0 7 3.0 100
05-26~05-29 5 8 17 2 s 10 17.0 76.7
4 15 85 0 7 12 85.0 14.1
1 &0 40 2 i 17 400 %44
2 % 4 15 1 28 4.0 9%.6
05-27-05-30 5 48 9 25 14 48.0 35.9
4 5 95 0 89 6 95.0 6.3
1 %0 10 0 0 10 10.0 100
mppsan 2 74 2% 0 1 25 26.0 96.2
05-28~05-31 7§ 81 19 0 0 10 19.0 100
4 3 57 D 55 12 7.0 2.4
¥% 2 FERKEESNKSSRINERIRE (ML)
Table 2 Effects of different salinities on development of P. major eggs(aeration}
B MA /e EETe/E  BrTe/E TEiTE/R EAHEF &/ B Ablnormal larvae S % WK %
Periad Group Dead eggs Hatched larvae Dead larvae MNormal lervee #5125 Typel 5523 Type2 Hawhingrate  Abnomnal rate
) pX) 7 7] 3 g 18 6.8 813
ey, 2 18 81 15 7 1 26 8.8 s6.1
05-31~06-02 5 11 91 3 59 1 18 8.2 31.0
4 3 97 0 74 2 o 97.0 23.7
1 3 ) 6 10 2 54 971 892
2 3 0% 3 2 7 o 9.0 78.5
06-03-06-05 7 89 1 % 15 2 92.7 45.9
4 4 94 1 82 1 0 95.9 11.8
1 1 %0 11 9 E7] 41 891 88.6
e 2 ) 83 8 2 7 e 9.7 7.5
06-05~06-07 3 15 . 13 3 12 18 84.0 453
4 4 94 2 84 12 0 95.9 3.0
1 10 86 5 ) %6 55 81.6 100
e 2 2 87 1 1 n 54 87.9 98.8
06-08-06-10 3 12 8 0 52 18 18 88.0 40.9
4 3 95 g %2 3 a 950 32

e

Ty,

LT
4 ‘ﬁ:.‘ B R L L 1 L A 7T

LL SCAMRAIIIRINIE D
i 'H*"Y
@

BEi1 XEE¥GTS, SEFEN, 1 M aBRETER G
(PMLEW 1 X)

Fig.1 Normal larva of P.major with straight body and 1 oil
globule at rear of the yolk sac (1st day after hatching)

R T v ey
SR sl

Heant

P& H USRS R Bk S W B RS
REREEET, DANICRREH K BEEER
R A Z R R G SR E B A R

Do gk, B 40 FERERETT L A EEHTR
mBEBR].

, B
. T x.

H2 BREEAETANGE 1 XRETE(REEN1
X, B h, JhEReod B i WRIEY
Type 1 abnormal larva of P. major (1st day after
hatching) under natural salinily with bended candle
and more than 1 oil globule in the middle of the yolk
SR

Hg.2

P hy, T EBERG B R H AT ERM KL H g H
M AGTERS, EFFARMARTHELE
(Clypea pallasi Y181, K ¥ ¥ 8 ( Eopsetta jor-
dani )17 BB 1 ( Mugil cephalus )8 17630 & X i
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fim. HAHRSEEKIRE AL SRR, KK
A F R H D RERY, S KRN
FRIEMEI2. 0~35.0, FriE Hla Ea R AR X

B3 EHREXATNRNE 2 XRETA(RLEH1
X, fFaBNgx, BloETrX
Fig.3 Type 2 abnormal larval P. major (1st day after hatch-
ing) under low salinity condition with the larval mem-
brane expanding and the pericardial cavity enlarging

FARE, SRS fIsh R PR AT,
HEEHA § B A QR R FIRE R T 58 KRB .

B4 EERAHTE 250508 2 XRFRNNANE
FE(BLE%E1X)
Fig.4 Abnormal larval P. major {1st day after hatching)
under low salinity with 1ypes 1 and 2 together

¥ 3 FRAKGERNE T RRFREERNFEE
Table 3 Growth and survival rates of larval and juvenile P. major under different salinities

#51" Group GI{1) G1(2) G2(1)

G2(2) G3(1) G3(2} Ga(1) Ga(2)

EHTEE/R
Initial larva nos.

RS/ B
Sarnple ros.

B2 E/mm
Initial TL
ELLAL /mm * x
Final TL

BTREE/ 2

Final survival nos.

FiEE/ %
Survival rate

FEIFEE B/ %
Mean survival rate
iR/

Water temperature

589 753 571

31.8

2000

150

3.2+0.095

20.7+2.805 19.6£2.121 20.0+2.122 19.6+1.879 20.1+2.403 19.8+2.293 20.6+2. 154 19.4+1.174

767 458 543 247 355
24.8 29.4 13.4 19.2
27.1 16.3

20.5~23.3

Mo« —ERBERAE(1 20,17.05 2 86,22.0; 38,27.0; 4 4:32.0-33.0); % = — P >0.05, Note: » —Selinity level, G1:17.0,G2:22.0,
G3:27.0, G4{control ) : 32.0~33.0. The numbers in hrackets mean replicates.

3.1.2 FTESEHHEBLORE ERSIESFTE
{61 17.0 M MEEEBL K o, ZERN R 7E 23% L)
T, B b RA R A A 97. 1% . BAXEH THEE
REARRE, EARKEEE —THERAS+2
T EEARAEA LR, FTRECIES
RIFEEE R TS BT, K aRIRNE
BEE e, BEEAT. EREERGT, 8 F%
R BT KR SR, B s s 1k
EHEIRIET .

REEHETELMT, KRR K2R
FE R R AR, EOMTE AT B R R

THSRE. EEHREET, WIEEY 3.2% ~23.
7% ; TERREL I (27. 0) I, B TE 3R 33. 0% —45.
9% ;bR 17.0 % 22. 0 B, B§TE R L 56.1% ~
100% (F 2},

3.1.3 HEMNFaNEN #AFRZERAFT,H
FuTFap AR AR, 8B 1 BT, ek
HEH = MR R MBS, 74
EREEREA B BRI, BRRRE, WH2
HWTE, BT IR K B R KRB &, X
HIFHEE & T ; LR R, RS
EEEHTER W B E RO TE
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HEWF R LB, WL T & SR sk B M, wERE
YR, RIBE WARTE. Z£HK, rimbEy
90 % B, ;X BWTE R e[ Gk 15% . XUERIEATFaE
3~4 dHEFFET, ATRAAN, 951 KB E T
SRR RHEE AR, REL A S b f
WETE R B, TS 2 8T IR i TR E R
R W ETE

3.2 FRENERERTHEIE

WMER, ERF&EE 4 R E R A S
HEEFEFATRES, 4 MEEBFETHARK
EEWRAHBRER, MELEHEN, FHa
FIFERREL TR, 35 17.0.22.0.27.0 X8R
BEXHTSHAMTHERESIF 36.3%.
36.2%.27. 1% 1 16.3%., FEMH, WAKIEELTE
IR —RMEEREL, AMER 20 B8 T
HRMERETEEERAFEN, CESEFT TN
R, X— S ERERET LA IE S
TR A TER B L EHL,

TEH fth — 2 & 2K 90 5F #F ( Paralichthys oli-
vaceus )01, 8§ D B g g ( Lateolabrax
japonicus YW, B8 R % W B ( Nibea mi-
ichthioides )" | Z 2R B8 ( Paraplistipoma trilinea-
ram )1 WAFFERAI IS, I E A RIZLE S
K, BB LR AR O RR AR, 1THE £ () AR08 BREMK K
BE, Holliday " S8 4511, i 28K a8 7 B 70
fREL B T IR, B H XA K5
HHR B EREE 8. X—ASePlREHY T2
i), ER I SBAGR L SR N EE . &
FERB AR 5K A AR FRasE
WEARAEE, TERAESFTRHTERANES
. EREN AL ERMTIE,

Bk ATRAXF A FRKBRAEEED L2 RN
BESBARBABRALTHEALS 44, 8 LMK
F WA BN G B, LR R

DERER A+ 5 ORBEEWERTIID]. LNAERET,
1994,
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Effects of salinity on egg development and growth,
larval and juvenile survival rate of Pagrosomus major

WANG Han-sheng
(Fujian Fisheries Research Institute, Xiamen 360102, China)

Abstract: Under laboratory condition, 4 different levels of salinity were set at 17.0 (G1), 22.0 (G2), 27.0
{G3) and natural salinity 32.0—33.0 (G4). The eggs of Pagrosomus major were fertilized with or without
aeration, and the 3-day-old larvae were cultured in transparent polycarbonate circular tanks. With water temper-
ature at 20,5 —23. 5C and rotifers Brachionus and Artemnia nauplii as diets the results are as following: 1) The
fertilized eggs develop well under natural salinity and have a high hatching rate (85.0% —97.0%) and low ab-
normal rate (3.2% —23.7% ). Under low salinity without aeration, the hatching rate is 1. 0% —48.0%, and
the lower the salinity is, the lower the hatching rates and the higher abnormal rates are. When aeration is ap-
plied, although the salinity is as low as 17.0, the hatching rate sometimes can get to 97. 1%, but the abnormal
rates get to as high as 85.7% —100% . 2) There are 2 abnormal types in the hatching larvae. Type 1, the body
ar caudle or both is winding; the number of the oil globule is more than one or its place is in the middle or front
of the yolk sac {normal at rear of the yolk sac}. This type appears in every level of salinity and has higher ap-
pearing rates at lower salinity. Type 2, the larval membrane expands and the pericardial cavity enlarges. This
type only appears under lower salinity condition and the lower the salinity is, the higher the appearing rate is,
commonly with Type 1 together. 3) Different salinity has no notable effects on the growth of the larval and ju-
venile P. major. The mean total length is 19.6 —20.7 mm after 31 d rearing, no distinguished differences in
statistics available { P >0.05). 4) The lower the salinity, the higher the survival rates of the larvae and juve-
niles. The average survival rates are: 36.3% (G1}, 36.2%(G2), 27.1% (G3), 16.3%(G4).

Key words: Pagrosomus major ; salinity; fertilized eggs; larvae and juveniles; development; growth
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