Hok HIW FOE KRR Vol.6 No.3
1999 £ 9 H JOURNAL OF FISHERY SCIENCES OF CHINA Sep. 1999
2 b
XM EmRHERE"
Advances in study on salinity tolerance of lilapias
2XE ERX

(REFPREHFEES A HFEFALR T, LR FRE, FF 200000)

Li Jiale

Li Sifa

{Key Laboratory of Eoclogy and Physiclogy in Aquaculture of Mirustry of Agriculture, Shangha Fisheries Unrversity, Shangha 200090}

XA Fho Had AR ¥
Key words  tilapias, salinity, growth, reproduction

B3 0 25T 30 K BB b A X B MK K O e i
Rigikks. EfBAFERR A WIRE. R
BEES RN a2 REREER K P
BRI E B ik sl MR P, b A 3 e T 5 0
Eh RPN IT R A, X4 I MR A R R Rk
FHL REFLEOBRAEER L.

1 3HMENERREFFARGERRANER

B, K — s 2 fhayi I B B E 3 O
96 h B B(MLS - 96), H i 5 M BN HRAKBA S
EESAP, HE o6 b BT LB MEE, © T M E e[
(MST), B A E BB AR 32y i R
BT @50% BIFM E(STy), #HiEBRAHEARAKB S
KA, 50% kAT ef ),

1.1 MLS-9%

BT Watanabe 2041 VillegasS B ¥TH, 1 FIRETIL
FBAEw g MLS- 96 . BT F IE#{ Oreochromis neioticus,
LTRHFET, & N BRMTEFPERO. qurews, DL TR
FE,RA BMBRETFEBO. nosambicus, LT ERESH
R, M EREF BB (MxNEREF < ERER(N
*M)ERIEG 7120 J, Wi HHABHREER. EFPH
BFTE I MLS— 96 T BRI, (HERH TN MIS- 96
HEFHAHFERHRE, MANM NxMPEXE—{L{(F K
MLS~-96 e T A2, REH B FrwhthEdmed
R AR T et

MEIEABEY BHRFTEZOFLEB (U TR
FRDUS R EAMR MM FIEAEBNE 7120 d

HWREN: 1998 - 12— 14
» ER AR HK960431000) (EF F A BT W H TS

A, A AN MLS- 06 X B ER R,
1.2 MST

BELTH, FEAEN MST BRI L TAIRER,
— R B TR A

EFAAMTEAMSTEERL TEUNBBER, B
FERF S VAT 60 d HEEEAE( <90 min), {BTFEMEH IS 90 d 1#m
FIPFKF(92.8~ 131 min). HBME, MxXN ZEHH
MST B 15~20 4 BE MY H (138~ 165 min), 70—
90 d B B BEKT(225~292 min), FRT M MST B &,
B 710 d 2 190 tmin, 70~90 d #5315 3 916 min,
1.3 STy

LB SN ST EBEERT MST, MR B R T
TS, XA EEERE —E PR, B MLS-96>32,
STs>96 h B, 3 2 MR R BRI A,

SRR, MST B RE, CHEER ENHEEERR
PR R AT R, {5 STo X P8R E N7 8, 0f F A Wi
BB AR IR R,

T Wi

FlacRmidF THEERETARENELY, @
Watanabe %1171 /2 ¥ S HEA U BT B R, 4R ¥ A
AREERLEL 5 AR K B ORE W SR, B RIEE I 32 W R
FETA; Watanabe FUVHE #A 7 5% FRT MIBAE S,
WEREBEERT 18 WA T M, FEHE 36 K%K
A, RAHBRE R TES.

FRT REFFHEK PR, B 2 IR B HR A ) BT 1,
EATENR FIEHREROAOMRRMRE 4XERHH
S h BN LERE Y. RNFR TR
AT 30 Mk EE EET, 55, Ridhe UK, &8

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

82 HOE ok =R 6 2

FEE{EREE x BFIELRF 3740 MEKPRBEE
W, XAERBRTEROF At TR et BreEs

AREFERM, BT UL THHENTEERAE.

F 1 {EEE 0.5 TRERNAHHTEHRRTES MLS - 96 F1 MST

Table | MLS~ 96 and MST of tilapia at different ages of days haiched and cultured at low salinity(0.5}
™ MLS-96/10~" MST/ min
- Mx Mx Nx . Mx Mx Nx
days SEI ST GO ¥ & N NS sl FRTH NB N Al gl OO Y &) FRTH
710 19.7 nd 18.5 nd 15.5 21.5 nd 252 5G.2 nd 43.9 nd 52 nd nd 196
15--20 170 19.5° 18.3 25.4° 24.0 23.0 23.2 il 29.8 52.3 S51.8 165 140 156 138 nd
2530 17.3 19,5 19.0 25.4% 17.2 230 23.2 258 37.5 861 42.3 141 130 183 188 an3
40~45 i8.5 19.5% 20,3 25.4% 25.2 234 23.2 30.2 42.2 881 34.2 181 155 176 204 2108
5560 19.3 195" 19.7 254> 26.7 230 23.2 306 84.5 B8 8 63.¢ 222 215 219 175 1281
7090 18.1 19.5" 18.5 25.4" nd 23.2 232 >3 92.8 131 nd 292 nd nd 236 30916
120 2602 nd 20,0 nd nd nd ned ned 103 nd 136 nd nd nd nd nd
F1 mean 18.9 19.5 19.2 25.4 22.9 23.0 23.2 * 62.9 89.3 654 200 138 184 1B8 1 560

#.nd—no data; * MLS - 96 (HBEERAZERBHE . Differences of MLS - 96 are significant with the difference of age.

Watanabe R E T, € FRT £ T8
1, (R 8640 42 R (R 47 ) B S R R B B S R M AL 7R
R HEIAAEE R FERF . B o 8l %
R ERBER KR ERESGHY FRT m&E.

3 FEMRERELEER

NBAEEFRAT BT Al Ek P R tTeE

FRT 8RRt d, A (1-10 g) 15 F A&
(>450 IR R 2.71~3.10 g/d P, ZRECHHEE
KFERTEHPERBRE. EEGKPHERKETSEHR
EY . EPRKFERAE T B FEANEKERBE 58
Z150~180 d TR AT M 1 g K E 500 g(2.77~3.33 ¢/

3.1

FER T, FF 23~ 29 B S AR E D4 WL K B HE 48
{382 ). Hopkins S 7E 20~28 & A& T, 2k BAE T A 5
WHMHTE, FRFAEERER S Ba =R 660 ky/
m', HEFRPRMEEEEEF RN AR EB I P EA
o, EESRGTHRT KRAY, XRBAFEHNFREM
iR 2 i 22,

Fineman — Kelid® E R EM BRI W AFERE F,
Chervinski 127D @RI ARBFRT EA, HRE
THRENEIDENFALHAS. TEAEDPIERE RS
RUZR IR b I AU S AR T b v e, TS AL

EXEEHSSH, ERLRELE 35~ 38 HEKREER
iR, {H B4 1R(2.08 g/ d) TEFIHESR 43 T BY FRT(2. 56

sl g/ d) BB
EERAFATRALE EHGEE RILYRFED 3.2 NATEMAF SRk AERLE
(R .\priuru.s):m' ”]o BEAE /KB FRT &8, M Cruz e .

SUHGE, I E O 36 MR BN, BIER 23330, 4
B g 3175 g FE 301 d(0.58 g/d), PR 68. 6 ke/
', RERLPEEEESE ACEEMANTMNRRHE
ML RS, Hopkins B9 IR, ERERFME X, 4
HFARERER 19250 K, R FRERKYRAENRTH
B TE 2 H AT W AR s R

SBIPEaERKERAFHFREIMRT AR
DL 20 Cheong (1 FTIESR K K PR (01 26~
30, MEBCFEARAET 2304, FRM0. B g KF438 ¢
{1.82 g/d). F R IE 49.3~50.2 ke/m®, T IRGE,
EEKEAKRE SRS B P EAMNERENR1.38-2.00
wd, XS R RS L B S Tk T A A 1 B g
FRT TR AR R 3000 e RS AE, REBK
FHETABIFEANERETRRP IRAH T, AER
BEREE] 251 DT AT AR5 BB H AR ],

Chervinski ?}Imﬁiﬁﬁﬂﬁﬁﬁk%ﬁﬁﬁ 1 000 B/hn’

Doudet 2 FEEEIE /AT 15 B R MK SR B B K B8 R
RANENERAAMNBESRERTES ANTESERE
ERFRE, EFFEEEREY 16 HAGT R HR
Bret s THEFERA, SRRV EALERYFEEMNE
KETFREAE sEaPEa . BRAAR 'R LERFFIE
&, SRRt AT,

Mk, BEmn R E BERuBRT. &F
BRI HE T AT RS A SRO I RATNNEED,

+ BWmEIEQEttEnERETF

E: 300 T -
Watanabe 257V R FRT MR ERIRTEB LG 40 d A —
HRFE AR T 0 dEAHRERS, P MAFE
BT RARAA L S Villegas *ME B B2 He SH AN AR He B
RF REWELRMMER. PMEERYEami Sk
Mispe R L BB ENED,

4.1

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

38

FRAE. P EARBEEH TR 83

BT RTTRE TS Sk T BE 2, N, 4
BENTEAMERS KERABETER SN SBEY
R EH,

4.2 BPHghEAE

Watanahe P4, BT BB HA KGR, RERF
I fFEAmELtE, SRR T RIS KPR, fia
B R, EFN MLS- 96 EERATRLME 19,2, WA
HENSHBRAPRENERRET 2 UL XYEBET
HENWTE R, BAPEEMTFEHRE S5 AE o0
ERMER, ES T RN, P s e hE e,

Watanabe SIS A0 BF 0 4 0 18 B A FRT 4 %
R D BIRA 18 40 36 MK b #H A, S ERATRE
B8 LA PEAE LR R FETHLEERLET b4
BT AR, RBRVRMER KRR F R NG TR
AP AT E ST KEAT RS, FRRBTEE
B, e P M P e kb B P e T
Wk aeal, B R i R,

4.3 BE

Watanabe 5125 F FRT R REH, T AP HHEE
HHEEERE2TCRS, ME 1836 E THEHNNER
KT 320 B#: Likongwe S B B O T RBRE T
WA KR T HA BB R,

4.4 “HETRE

£ Watanabe 113371 o $73 XEL B FRT 4 £ B WR
WRME b SRAER B, EXR7]P KRafe,
MW AR IS TR R B 0 R, ER0F 36 IR, A REEL
ERAEWIIRAAY, B 13 HEAREELE 18
BAERKTEICRER, D2 RN REERSxER
FY b A P K M 4L B3R F 3%, ITE TR AR
KA R BEE, B (Ca00)H 10.2 mg/L; R EFRE
POk FH TR, BB (CaCO) W 157~ 162 me/ L,

1.5 EEH

Waranabe 25135 7) 1 B 95 %2 99, 25 /% 0 38 B¢ 3B 8 T FRT
B 2 42 P AR ROC A BE MR fELE BB R SR A 45 0 B n /)
—, BRMEREN EEAKEE S LG ERRFER
KRG AR, RS E R e ] iR Be 2 R Rl E ey
1I2L:12 DOEP 12 hoBB: 12 h BR)MERERE 3.

4.6 EIRR

Jurss UL %, VIR 50 B R DL B Sl
HEEAEENATESR BEAMREE AT s
MERREESERBIZER SRR,

Watanabe 0% g8 ST 200, (AR89 B i, A THR {208
B FRT W{#4 X AR P M B X, R0,
HEAFHEE A TRFEMFRTEF HEE A G 8T E
B, T AR ISE 04 AR R RS,

$ ® X #®&

I Suresh A V,C K Lin. Tilagia culture in saline waters: 4 revew. Aqua-

|84

11

12

13

14

17

18

culture, 1992, 106:201 ~ 226
2 B s WY RESEE FIARAREETHR MY
RS LRI K R, 1996, 2002) (186~ 189
Watanabe W (), C M Kuo, M C Huang. The onrogeny of salimty tolerance
n the tilapias (renchromis aifoticus, O aurens and G, mossambieas
. mdotivus bybnd, spawned and batehed i Treshwarer. Aguaculture,
1985,47,353~367
Watanabe W (), et al. Salinity rolerance and seawater survival vary ontoge-
netically in Florida red tilapa. Aquaculrure, 1990, 87:311 ~ 321
Villgeas C T. Evaluation of the salmity tolerence of Orvochromes mossam-
dcus, O wdoticus and their Fy hybrids. Aqusedlture, 1990, 85. 281 ~
292
Watanabe W O, C M Kax, Ghservations on the reproductive perfarmance
of Nile tilapia { Orvochromis siltéeas ) in laboratory aguana ar various
salinities. Aquarulrare, 1985, 4. 315323
Watanabe W (0, et al. The effects of saliniry on reprodoetive performance
in Florida red tilapia. ] World Ague Soc, 1989, 20047223229
Philippart I C,] C Ruwer, Ecclogy and distnbution of tlapas. [n: R § W
Pullin, R H Lowe = McUonnell. The Biclogy and Culiare of Tilapas.
ICLARM Conferenre Proceedmgs 7. Mamla, Philippines: International
Center for Living Aquatic Resources Management, 1982. 15~ 59
Fisheleon L. Scanning and transmusson electron mueroscopy of the
squarmcse gill — filament epithelium from fresh— and seawater — adapted
tilapia. Envirenmental Biology of Fishes, 1980, 5:161 — 165
Sichney R R. Tilapia tolerance of saline waters: a eview, The Progres-
sive Fish — Culturist, 1986, 48: 161 ~ 167
Ridha M. T A Al - Ahmad, A A Al ~ Ahmad, Tilapia eulture m
Kurwait; spawming expetiments, 1884, KISR thehncal report 1875.
Kuwait [nstitute for Scientific Rescarch, 1985, 37— 42
Galman O R, R R Avialion. A preliminary invesugation of the charac-
teristics of red tilapia frotn the Philippines and Taiwan . In; L Fishelson,
Z Yaron, Nazareth, Israel: Tel Aviv Universioy. Tel Aviv, 1983, 291~
301
Waranabe W O, et al. Porduction of Florida red tilapia fry in brackish-
water tanks under different stocking densities and feeding regimes, In:R
§V Pullin, | Lasard, M Legendre, et al. The Thurd International
Symaposian on Tilepia in Aguaculture, ICLARM Conference Proceedings
41. Manila, 1993, 35239
Elis E P, W O Watanabe. The effects of hyposalnity on eggs, juvernles
and adults of the marine monogenean, Neobenedeniu weifeni  Treat-
ment of ectoparasiicsis in seawaier — awltured tilapa, Aquaculiure, 1993,
11751527
Liso L C, T P Chen, Status and prospects of tlapa culiure in Taiwan .
In: L Fishelson, Z Yaron. International Sympeswm on Tilapa in
Aguacture. Israel: Tel Aviv University. 1983 588~ 596 °
Hopkins K, o1 4. Screening nlapias for culture n sen warer 1 Kuwait
Aquaculture and Fushenies Management, 1989, 20380 - 397
Cre E M, M Ridha, Production of marketable — size tilama, (ve-
achromis spriurus (Guther) in seawater cages usmg differern production
schedules, Agquaculiure and Fisheries Management, 1990, 21: 187~ 194
Lo L C, S L Chang. Studes on the feasblity of red ulapia culture in

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

84 Sl = I O o

GE

19

20

21

22

22

24

25

26

27

8

29

saline water. In: L. Fishelson, Z Yaron, compilers. Proccedings of the In-
ternational Symposium on Tilapia in Aquaculture. Nazareth, Istael; Tel
Aviv University. 1983. 524 - 433

Cheong L, et al. Observations on the culture of red tilapia { Oreochromis
nifoticus hybrid) in seawater under intensive tank condition using a bio-
drum. Singapore Journal of Primary Industries, 1987, 15(1) ;42— 56
ok, M, T kKM SHE R o A
R KPR, 1998, 2102) 152~ 157

Chervinski J, M Zom. Note on the growth of Tilagia aurea (Steind
achner) and Tilapie zillii ((ervais) in seawster ponds, Aguaculture,
1974, 4249255

Finernan — Katio & S. Preliminary observation on the effect of salinity on
the reproduction and growth of freshwater Nile tilapia, Oreochromis
nitoticus {L. ), culrured in brackishwater ponds. Aquaculture and Fish-
enes Mapagemment, 1988, 19,313~ 320

ZHA, ¥ PREC.ES F @AM INR RS K H
Bl 1996, 85(5) 41~ 43

Hargreaves J A, et al. An evaluation of three cage designs and two tilapias
for mariculture. Proceedings of Guli and Caribbean Fisheries Institute,
1992, 42,103 113

Doudet T. Brackishwater telerance of some species and hybrids of Ore-
ochromis for we in lagoon squsculture { Fvary Coast ). Aguaculture,
1992,102,275—~288

FRE EDE BAG INPEABREZAKEEPERR
FOR e, Mok B0k, 1998, 28(3):8~ 10

Hulata G. Thoughts about development of salt - tolerant Nile tilapia
(Oreackromis niloticus ). In: Third Sreering Commirnee Meeting In-
ternational Network on Genetics in Aqguaculture { INGA ). Cario; E-
GYPT,1996.1—~4

Perez ] E, N Maclean. The haemoglobins of the fish Sarotherodon
mossambicus (Peters) ; functional significance and ontogenetic changes.
Jounal of Fish Biology, 1976, 9:447—455

Clarke W C. Evalnation of the seawater challenge test as an index of ma-
rine survival. Agquaculture, 1982, 18177 183

30

3

32

3

35

36

37

38

39

Helms . M H, er al. Studies an the regulatiou_uf growth hormone re-
lease from the proximal pars distalis of male tilapia, reochromis
massarnhicus, in vitro, General and Comperative Endocrinclogy, 1987,
65:48 55

Watanabe W (0, C M Kuo, M C Huang. Salinity tolerance of Nile tilspia
Tryl Oroctromis niltives ) spawned and hatched = various salinities.
Aquaculture Society, 1985, 20(4) .223 229

Peters H M. Fecundity, egg weight, oocyte development in tilapias.
ICLARM Translations, 1983, 2

Kinne (3. Irreversible nongenetic adagtation. Comparative Biochemistry
and Physiology, 1962, 5,265~ 282

‘Watanabe W (), et al. Saliniry during early development influences sur-
vival and growth of Florida red tilapia in brackish — and sea — water.
World Aqua Seci, 1989, 20(3) 134~ 142

Watanabe W (), et al. Production of Florida red tilapin in flowthrough
seawater pools at three stocking densities. In:R 5 V Pullin, ] Lazard, M
Legendre, et al. The Third Leternational Symposium oo Tilapis in Aqua-
culture. ICLARM Conference Proceedings 41. Menila: 1993 .40~ 51
Likengwe ] 5, et al. Combined effects of water temperature and selinity
on growth and feed utilization of juvenile Nile tilapia Oreachromis niloti-
cus ( Linoeaus} . Aquacultare, 1996, 146:37 ~46

Wetansbe W O, et al. The effects of salinity on growth, food consump-
tion and conversior: in juvenile, monosex male Florida red tilapia. In: R S
V Pullin, Bhukaswan, K Tonguthai, ] L Maclesn. The Secorsd Tnterna-
tional Symposium oo Tilapia in Aquaculture. ICLARM Conference Pro-
ceedings 15,623p. Bangkok: Department of Fisheries. Manila, Philip-
pines; Thailand and loternational Center for Living Aguatic Resuorces
Management, 1988. 515~ 523

Jurss K, et al. Biochenical investigarions into the influence of environ-
mental salinity on starvation of the tilapia, Oreochromis messambicus
Aquaeultare, 1984, 40:171 ~ 182

Watansbe W O, et al. Harchery production of Florida red tilapis seed in
hrackishwater tanks under naturalmouth brooding and dutch — removel
methods. Aquaculture, 1992,102: 77~ 88

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

