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Table 1. Fork length (FL) and body weight (BW) of broodstock of red sea bream.

Jan. 3 Mar. 31
Pond Sex Ages  (pre-spawning) - (post-spawning) Remark
FL(mm) BW(g) FL(mm) BW(g)
? 6 592 4020 590 3860 Spawning
A 3 6 590 3380 594 3560 unsuccess
3 4 514 2620 510 2500
3 4 486 2140 490 2040
? 6 647 4560 655 4500 Spawning
B 3 6 593 3520 595 3550 success
3 4 551 3100 562 3100
5 4 520 2560 520 2330
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Fig. 1. Daily changes in water temperature and feeding
rate of red sea bream broodstocks in A and B ponds.

Fig. 2.
number of eggs spawned by the female red sea bream in

Daily changes in water temperature and the

pond B ((J: buoyant eggs, Ill: sunken eggs).
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Table 2. The linear regression analyses between the
number of eggs spawned (Y) and water temperature (X)
with form Y = a + bX and df = 16.

n a b r

0 -389674.30 41954.16 0.27386 N3
1 250889.88 11795.79 0.08944 NS
2 622475.36 -6423.13 0.05477 s
3 1004548.71 -26199.19 0.23664 NS
4 823805.52 -17393.74 0.14832 NS

* n: number of days before spawning
a: regression intercept
b: regression coefficient
r: correlation coefficient

ns: not significant
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multiple oil-globules spawned in the study.
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Table 3.

Relationship between fertilization rate, hatching rate and mean egg diameter spawned by the female red sea

bream, with df = 5. The correlation coefficient equals 0.51579 for the fertilization rate and hatching rate, 0.53611 for the
fertilization rate and mean egg diameter, and 0.09448 for the hatching rate and mean egg diameter.

Date Fertilization ~ Hatching Mean egg Range of water
1992 rate (%) rate (%) diameter temperature in
(mm) hatching period
Feb. 29 98.04 66.5 0.968 22.8-235
Mar. 3 100.00 95.5 0.942 22.8-23.4
10 98.55 96.0 0.960 23.2-23.6
12 100.00 92.0 0.961 23.0-239
14 100.00 77.0 0.942 23.2-23.9
24 100.00 96.0 0.943 23.6-24.4
27 99.07 76.0 0.933 23.1-23.8
. : E4 zA
Table 4.  The linear regression analyses between mean ﬁ:] B

diameter of eggs spawned (Y) and water temperature (X)
with form Y =a + bX and df = 16.

nl a b r p

0 1.108 -0.008 -0.70214 < 0.01
1 1.093 -0.007 -0.77460 < 0.01
2 1.071 -0.006 -0.76158 < 0.01
3 1.050 -0.005 -0.67007 < 0.01
4 1.041 -0.005 -0.58737 < 0.05

1 Refer to the footnote of Table 2.
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Fig. 7. Survival curves of newly hatched larvae of red

sea bream without artificial feeding.

L
¢ 30
: h
[N
I S AN
& LN A
M/\ ll I’ \
0&30. ; i \b_
e oo b -
> ! 9
- 20' !
3 ‘
g 10b
el
0
Q‘: llllllllllllllllllllllllllll L.l
27 1 10 20 26
Feb. Mar
1992

Fig. 8. Changes in the productivity of eggs (Fertilization
rate X Hatching rate X Survival rate at the end of yolk sac

period of larvae) .

(85 m Ma S 4nf o F118Eses2
g EIVARIESHE12HE6H27H » EIREIL34
R > MEEEDNSO 908K ; AR ARG
H2,493 g > BHATHFERZ2.80% - X ot
faEINAM B2 H27H B3 H 260 » EIIREI8X
HEFEDNE887.8 80k, - AR B MEINCEEER 7
AN & Sl A H A T R et
REEE -

ARG EACEINBEHESR R BRE
IRFFRETF /KL B AR o B FE B W) > HRAJRERR - ST
TR HBEFVKREBIIRE - EEINERIAKRA
EFEEAER - A0 G55 B — R S A TR
PEONE H R B INRT— H 2K B AHR -

Wi ) SRR IR S VA R 74
WS EENNSE - IR ZHE R R
2 PO ARAERE - AeRBR A R RS

B RO TR IR — AR B A A 2
ITTTEMIR - DB A 522 « RaBth
S > M IMERIKIEAG BYAER » RoHT
FER - FHIRRIAE Y H R ENET 1H - &f 2
H - 8 382 KBEE I G - FIED
B 4H 2B EEEAER (Table 4) - #2084
EHRDE S - SRR AT DUAT AR S S AR - (A
PR e T FEAT R AR A TR AT A R DB - AR
BMatsuyama 19 2 i%e - Bl E LIV IS
R IIET H iz AT - erIRRANEEDRRT H 2
KBRMRRANE R » IR e th A IO R
HARZ A BRIRERK -

MOl AnER B RENZINVE - %
ERINR A INRTHIES3.5914.81% » 4H31.28+
1.23 % » ARBPHERD - HERMASE 2
75 K 7 B B MG S BB SRR D B A R o
VORISR » S — S EET - ZERINE
FIEH N HEARBEEER I IERZ
¥ BERBML -

23 E% o BEIIEN LS HFMLT A
EER BTN - AR - EEINARENEE 2
B 3ESEMEINE 1k 0 HIEINI 2 RE - LR R
WATF T EEER  DISRHE BRI
R AETR SR R E RS I E S
LAWY AE B I B AR S VR I 2 REHE » 5 SRANFig.
8 » EESNRTHIS K T RN SNE S - FAHE
(B ROz 5 R -

3

FREMIREZREG L RIEBEHIL - K
EEEKERBHE R AL a0 - AR
258 - AR INARICEE - 157 - IBR > 5—(HE
BEEGH -

2ER

1. BFEOI— (1974 8. R2AAKEZEERGE,
177 H.

2. MEss, BB, #RER (1979 RREATYHE
¥igk. PEKE, 320:3-8.

3. IR (1983) SRR TRAMHE - HEB Chryso-
phrys major ;. BB.#f Acanthopagrus schlegeli & £R5F .
GG KERBITE S ARk SRS, 3:1-48.

4. Fréess, BE, BRES. FIEIE (1989) EEiA
B EARTE, ARBETEREINEIZ
miREs. GEAKESRATERERS, 45 1-
16.



B FE M B B R I LR 41

10.

12.

13.

- DuEREREl, HAH,

MG, HREM, BAEE (1989) EfifsEEA
HARENREINE. S84 KERBEEHTM
SRESI LA 9:71-82.
FFOFE (1968) KGN EHARELT.
5: 49, 81-85.

B 71, RE # (1969) B~ 1 2@AaDE
Pl DWT . KEEHE, 17:11-18.

RE B, @NFIZE, {CERIEEE (1972) Bk~ 4
o ORIV T W% — I LW O B e &
DBE DT, EEASWEE, 3: 41-47.
RE # (1972 B~ T4 » 6 DRIV T 5
Fe—1. BEMEEE,HELEIBABE I
HAEDEMIDWT.  HIEsHEH, 10 15-20.

RHEE (1972) 5 1 JISI00 FEaET & ZTNg .

FTURBEEEZEEE 26: 203-215.

. PEFRRER (1974) BUIR & MRS —BER. A
DR BN, KEZRY Y — X6 (HAKELER .

Rt FEAR, HIiE, pp.13-17.

AR, A @S, t&E@s (1977) ZHIK
MARW L 2EFEEDHFEMHIE DWW T —1 . B
HAOEMNEHT LINORRHEN.  EEASHTE
¥ (BEFIS0MELE), pp. 1-11.

68 771 (1978) v 5 4 DRIV EMEADBAEICH T
7. REAKEGRICE 5:1-92.

HHE, AHEZ (1980 B~ 5 1 EHIIOBR

BRI T A%t —1. BAEE~ S 1 OEFIC OV T.

FE7KIER, 55: 65-80.
FERTFIA, AP & (1985)
B S A 1AL QRIF.  KEETE, 33:

143-148.

B (%EF),

16.

17.

19.

20.

21.

22.

23.

WRATFRE (1986) R O B —EEEM O HE
B, w54 ORFEEREG. KEY ) — X 59(H
o, MEERER . EEELER, ®E pp. 9-
25.

YRR, EHEEE, AULEE, ilfat (1988)
YOAIRKE L ZEHENOHEZ L ZOINE. K
EEITE, 36(1): 33-39.

AT, Rilfat, BHEE, RAE®. A
fsE (1986) BEIRERIC L VHEE L e v/ IIK
DHARR) X & . ERKEHER (BRISERE),

pp. 125-130.
Matsuyama, M., S. Adachi, Y. Gahama, and S.
Matsuura  (1988) Diurnal rhythm of oocyte

development and plasma steroid hormone levels in
the female red sea beram, Pagrus major, during the
spawning season. Aquaculture, 73: 357-372.
MR, WREA, BRI (1989) EHBM 1 RMERE
AESHENCHRERLINE. GEEKEREA
B AR SRR, 9: 57-70.

B o, BN R, HEER, MERE, XE
IEAD (1985) v &7 1 HAREHIINOINE . KERTE,
33:7-11.

WENERESRERE, 1 EFEER70Y 2
7 MF—h GEOESR, HEeR—, KHEE, 5
REZE, THEE, B KEEZMN) (1974)
v A EHRERMEY. HARSREHEER,
8:1-51.

THEFEER (1974) EHINOINERE—wER . AN
DRAEEI, KESZYY -6 (HEKEEZE
w) . EERLFAER, HA pp. 113-119.



42 PRE2R - TREEER » BRERHE

Kim-jung Lin, Jia-You Twu and Chung-Hui Chen W

Penghu Branch, Taiwan Fisheries Research Institute, 8 TFRI

Hsing Kong North St., Makung, Penghu 880 TAWAN

(Accepted 28 August 1992) k::if

Natural Spawning and Quality of Eggs in One Female Red Sea Bream, Pagrus
major

Abstract

A pair of 6-year-old red sea bream (Pagrus major) and two 4-year-old male were stocked in an indoor
concrete tank with a dimension of 6 X 5 X 1.5 m. The spawning pattern and quality of eggs of the 6-year-old
female was observed in this study. It has spawned 18 times during February 27 to March 26, 1992. Of which,
the spawning in the two periods of February 27 to March 5 and March 12 to March 17 were happen daily,
indicating that the red sea bream was multi-spawning species and would spawn daily.

The total number of eggs spawned during the entire observed period was 8,878,100, and the maximum
number of eggs spawned in a day was 898,000. Fertilization rates were ranged from 98.04% to 100% and
hatching rates from 66.5% to 96.0%. The highest hatching rate was observed in the middle of spawning period.

Productivity of eggs (fertilization rate X hatching rate X survival rate at the end of yolk sac period of hatched
larvae) was also examined herein and the result showed that the highest productivity of eggs was happened
during the middle period of the spawning (March 3 - March 12). Average diameters of spawned eggs ranged
from 0.919 mm to 0.969 mm. A negative correlated relationship (r = -0.7746, n = 16) was observed between
the average diameters of spawned eggs and the water temperature on the day before spawning. The growth of
the broodstock during the period from January 3 to March 31 was suppressed completely and the average body
weight decreased an 1.89%.

Key words: Red sea bream, Natural daily spawning, Quality of eggs, Productivity of eggs
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