ISSN 1004-7271

- LBKFEREER

JOURNAL OF SHANGHAI FISHERIES UNIVERSITY

B2E $2—-3 ¥
Val. 2 Nos. 2—

1993

SHANGHAI SHUICHAN DAXUE XUEBAO



Lk KRKeEER
19934 W24 H2-31

H &

Ffn, &, Sk KR IR AR KO R

------------ BAA, RAS, MR, Ak, BRR, DEd, Hik, K (T7)
SEREABMEES BT E B, e (87)
BAMTARBY T LA T > SRR RBYooeee it 2o, £ o, BEE (94)
¥ 1 X A AR S AF A L it K s R

.................................... B, W3k, kR, Kbk, HHP, T4 (101)
XSRS T DT, B, 85, 4, GRE TR ovvveeeeeeeoe MAsk, LAE, MG (113)
AR AR 8 18 B T SRS PRE B v B OB I R OBER (119)
IR Y B LB AR AP BRI oeeeerererrnerrrininiiini, RE L (129)
BT VESE Maevreeererrormrsnnnneennnnnnnnnnnnniennnnnnt A 85, L%, Wi A (183)
T B AR B B AR B ) SR AT o evveereerrnrennrnnnniininniiinnenane g, A 4= (143)
= R
TR 2 KA P RIR (S0 cevvvrrrrerrnsissriniiissnsnsssssssissssssssninnnnnne HEIE ﬁ./r_‘ff (148,
A ER
SRR EEHHZRERAIIEFE G B ceeerrecrrnnannns T s %ERE (166)
MR B B TRAR B o oeveeveeseeeeneens I, KR, NAH, BN, HEA, WER (161)
Bt
REMBECHERY BB FE BT orveererrorrrnscninn civnnannennren, e RKRF (165)



JOURNAL OF SHANGHAI FISHERIES UNIVERSITY
Vol.2, Nos.2—3, 1993

CONTENTS

Autumn propagation of farm fishes and its effect on next spring propagation
------------------ Xu Qin-deng, Zhang Chen-an, Sun Gui-yao, Liu Cai-zhao,

Qian Gang-yi, Ma Jian-she, Lou Yun-dong and Zhang Ke-jian (77)

On the calculation of electric parameters for eleztric fish secreen of divider-type

I R R P T PR T YR YT Y} s000rsssreens ss0censrcnncsnns sevesesas X R YY) LOU Wen—gao
Storage lifé and quality evaluation of processed mackerel and true sardine products
.............. Cresseserrtetrtnrerstsnnntns Wang Zhi—he, Wang Za0 and Luo Zhao-yao

Hydrochemistry in estuary pond for middle culture of Penaseus chinensis juvenile
S Virereerserareenees s Zang Wei-ling, Dai Xi-lin,
Zhu Zheng-guo, Zhang Jian-da, Xu Gui-rong and Li Shi-hua
Nutritional requirement of Penaeus chinensis for dietary calcium, phosphorus,
magnesium, potassium and iron
------------------ sessseses Zhou Hong-qi, Wang Yi-qiang and Wang Shun-chang
Effect of various processing and storage conditions on quality and storage life of
frozen mackerel productgesseeseeeses Duan shan, Wang Zao and Luo Zhao-yao
Acute toxic effect of several chemicals and heavy metals on larva of crucian carp
Perse st s e s Song Tian—fua
Method for sensory evaluation of food texture
CIRTIRIISCITIISITIITIINLINLD Shen Yue-xin, Jiang Deng-hua and Zeng Neng-wu
On microcomputer control for energy save defrosting system in refrigerating
ingtallation:seseersereseroreseeccenens SITITLLIRITITILED Ge Mao—quan and Zhou Hong

ROUNDUP
Fish biotechnology in Chinacresssesssressessneens Zhang Ying-pei and Lou Yun-dong
RESEARCH NOTES

The culture and observation on fres-living filaments of Porphyra yezoensis
Cevesererarensaessrsetnastsactnnans crsesessesnnsesnre crssrnanes eraees Cerrtrerenes Chen G uo-yi
Partial freezing for keeping freshness on fishing boat
v seane e creveeneeanes verresreenaa Wang Xi-hang, Zhang Yi-giang,
Liu Yuan-zhang, Wen De-ling, Xu xin-zu and Liu Tian-gen

(87)

(94)

(101)

(113)
(119)
(129)

(135)

(142)

(148)

(1566)

(161)



BoAP2—3 M +Fw AKX B2ER Vol. 2, Nos.2—3
1993 4 9 H JOURNAL QF SHANGHAI FISHERIES. UNIVERSITY Sep., 1993

S B WRRERMRESROKEN

RIRAE ka2 IpiER x4k KB HEdik

GLIRARGHRT K222, 226600)

WA K ik ia
(LMK RSP FEHR, 200090)

# W 1901 ZEFKMP=ILA, A5, w5, MOR 10 256 41, JkgrE ¥ 6040 FiR, M=% 78.2%,
SZMBTL 0%, FLRT5. 4%, AR AE YT AR 10om L L WARK Som LI LNA HAK,
A B8 R ARIE RN 37. 260, KK R ALK ERKME R, B EMCERERRRER, ~RRELE
FRHKKENM6.8%~9.6%, JpE JPREMAIGAKFERRER, A, 5% MIDBHERANT
[, HREL 60 KRG BRI, IS rhk M 99 B BT 297 AN,

RN A B BKR, B

KANTKNAREREY 141 R, FARFKE, M 1EKM2RUE; KEHH
EP ORI KX UAR B I W SU/E R, SO AT R X e 5, 1091 4 % i
AR TERANBRRGERE, K LRRBE. FMRAHR, RORATILHEK™
RSN «RKAaKRKRAMNKERRYEFORRAAN, RRHRNMN LRFABHT THY
Bz,

1 #k57r

1.1 RMRMNERBZRMEN T iE

KERAERMTRAES KEHEE BEXFRHFGNETRAFHFERETNRAT
W, HPHEXEARTENGE 71.9%, BEER™, 700G 28.1%, KKAFAEKHRE, B
BRI J7 R A KIS AT A Mk it
1.3 RESMMMOLLR

RS RGNS RAK B, 8, MR AV, ERES RSB D RE R, 20
W, LR, PEEn IR L R LR, SRR S A AT AR A AP AT DA R LR,
1.3 HMREIEMBOHSERERR

1992485 A 10 A, gk rfm, 8 MK FAXA LXAROEERNNSARE
TR, 8 AGMEMEEA, fAEMRARN)T, NPFHARNEEARLAL— SRR,

1993-05-31 u B,




8 L@ AR REER 2%

2 4 R

2.1 FMUR

19914E 8 1 1 HZE 8 A 26 P3bfej= i, 0, 6, MK 250 41, Jh Y F EHA 2
M 184 41, & 71.990; B ER™, H=M T2 4, 5 28.1%, HfA 704, BEEATZH 39 AH;
Pk 86 4, MEEATEN TL A 88 T4 4, FEREATSH 55 A; 9 26 4, BEEREA %
A919 41 3L R % 4 1 5040 7 2, H 6 1910 77 2,4 1455 A, Hi 44 1115 7 B, A% #j 560
TR, FHR=ERT8.20, ZIFRTL.9%, FILET5.4%, LhREaM=E47.9%, ZHHR
64%, WL 82%; &= 93.9% , TR K 73.5% , f1L 3K 82.2%; #iM =R 95%, ZHE
T0%, FAL% 81.200 K KR AN R, HH RILEERAKIE, SaTHEATHAMH
6.4k, W 2.9 7R, LWMFEFENHIL16.8% 1 39.8%; @A TTHATNT.387
X, HH 446 TR, WUFEHFELEIFIE.T% M 9.9%; SEATHEAIN 6.88 7k, Hifi
3.88 TR, LWUFF KR 3.9% F 15.8%,
22 BREMNOEK

RBRFSRE, ARAE KT U R, B FER 4 5, R BRI, Bwh 5y SR 4uim)
FEBRSHMETFKREAN, FIE T RIFHECR. WiRHAFKEAN 3010 TR, HEH
M 10cm LA b, 870 82m LA BB, AL GiAR 1119.72 7 R, Al afhe iRl
37.2p, 1991 4,10 H18 HE 11 A1 A, HMHRBALMET IV FHAGHEFH 10707
RKEATERHER, Tk K240 9.16cm, Bk #j 8.2cm, i 11.33:m, #f 11.27cm, 7] f
SHEMGFHORR, XP1OT 8 A6 AR TH, AMRAMMERN 41%, BATHK
1 10.1cm, & E 11.67g; @ V394K & 12. lem, A & 19.33g; 14K K 16.33cm, F1
Wk E 46g, Fr &\ A=A 2279.5kg; 5 1 Dﬂ*ff 8H 28 HAR T, MEFAMBER
h 8T % F ATk 8.66cm, VK E 7.5¢; Bk 8 F 4K & 8om, P K E 5.67g; 8V
Ppki 9.54em, PP E 8.83g; ST KK 10.1em, FHylkE 12.67g, 4B ABAR
1312.5kg, KAEAM BT MM MR L BT, 20 Ekibaih 5B E A ER A B
HEREELBEES,
2.3 HEMXREWRHLN

RS FEGT 199245 A6 HE26 QLA™ 191 FRE S MR A 19H, @i =K
1 100%, Z X4 78%, WL 86%, 7=5§ 1629 7 kL, W# 1026 TR, FEA T AN
T.4377%1, WA 4.98 TR, MMM RKKLMEMAIST A, =Ry 99.4%, ZHEK
74.5%, ¥ L3R 85%, =5 11028 JkL, i i 6984 T &, -8 /A /T M7 50 8.14 JikL, th
5.16 TR, REFMAWRKEEARTEHE 0.6%, LR 3.56%, HILEHE 3%, BATH
fa7= 584 0.71 T3, 1% 8.7 %; tH#i4> 0.18 TR, 1 3.5% A PRk i 8 81 4, A= N
87%, ZHERT5%, BILHE83%, FHBATTHEATINT.60 Th, Hii4.37 HR. FHHkE
FERBK T 111 4, pE =K 84.7%, ZHEHR 69.5%, FILR 85D, FHIHAFTHEAT
BB 8.4 ki, H#i 4.96 TR, KM RKEHMAT KT 2.3%, ZERF5.5%, FBILBK
2%, HATHEAFIA 0.81 TR, 9.6%; ME 4 0.28 TR, 1K4.6%., #=KETH %



-3 RS, R b MR RN KES R 9

T4, RN 85.T%, ZHET2%, FLEILGD, THEATHATI 6.20 FH, Wik
412 R, HRBIER RKE L MR, 7 5, 2 BB RIGE, AT # a7
B8/ 0.87 8L, 4% 12.1%; H# 4> 0.49 7 &, 1§ 10.6%,

Atk SRR 1988~1992 LB n, SRR A KW IR, HEAFTFMa, B HT.977
7, 650 8.4 JTRL, i 6.88 L, I 1 BT, AtS RMBHKERARERLNEHRY
B 5 ETHERRALE, SAEARFR  gur
@a7egp 0 0.54 TR, 1 6.8%, #sAf TR 518
4 7G> 0.81 8L, 1K 9. 6% « S48 /4 N
JT M 272 510 0.59 TR, 1% 8.6%.

XK L5 AR ST 0 0 G UK 41 A
GO B 2 0 532 2 SR A 1 ot T 01, Bk R
T B0 43 1407 um, K 55 40 SE- 2y 1
2 1427 pum, Wl AL B G 45 /0 2000m, 25 b4 29"
ke, SBIRKEE fHAB L 4 Bk 8 1 4 1988 1989 1990 1991 1992 &4

AT B K2 S KK R Ml e e~ R .
1258 um, ABKIREET 490 C212070m, (4
WRHEAN 21pm, £t fiR%, HESILB
BB,

WA R
tig.1 Spawning number per kg body weight
of ferale grass carp, silver carp and bighead ip
Situ Fishfarm during 1988 to 1992

XK 35 R Ak K RS AR B R A SRR B M SE 45 SR 5 F 3 2 o 67T 40, R KB
{9 B 8556 9 796 ki, BK K H R P45 54 g 803 BL; AR ML B 3 019 K, ARKKMEMN BT
RO, ZERRNTBEHER

MKKE RKKE AN ERERE KA R AR ERW RT3 . KKEAK
EHEKAETPHEK 0.700em, RAKREARFEFERAHTHAK 0.711em; KEBKER
KAWKFHEK N 0.701em, RKKBKFEERAWN FIKREKN 0.702cm, £ ¢ HRR
HRBEEER.
24 KA. MEAERAWHRE

R X 3R R o R AL O AAIMEIRR H LM, AR RBOADI RS, —Mh
18%~20% ., MLEFSRSLLEZEN B, SR MEBARSHAYER 90% L4 K N4 58 &
AR, ANBEE SRR ], INHENSAKR, EXENARAREAETRE 20~
4%, SLETOR SLALZE VIR, SRR IV ESAR o0 B AR ORRE, WWRZESWELHE, R AT, I
SRS, 5 ON BRI T0% Eh. BRERAEN—BMFA L BN E16% K Vet
50 B ISR CH B0, B MR R R A MR A VAR S BRAE 14 ) WES
e, BM SR T, N AR o0 8 MK KR MR H, A% 60 REAKMILEHE, 3
T JINE 8 FABIE N SR I 2 A i ST 59 SLALE NV 3, 5 SR B R HOE D] 13% ~18%, JB 18
R T K i S5 A0 5L UM R IR 0, N EE 2 . SEEd 6 S i R SR VDT 859 ZEAi LA TH
T LA IV ot A E B 41, AR 1~3 iR, KB RBARBBR TRE 20~4%, &
KEEAD O QA LE, MARAMRRMTRESS LIT, I. X AHH 8 MEHNHM.
Bt 0, O NS 1 UCAE ™ WRU™ B8 J A B 3 S0 408 2 ™ m AR ), e SR I



80 Lok kx®H 2%
®1 BRESERR LS RAEERNBENLR
Tablg 1 Comparison on egg diameter at spring propagation of the next year
between autumn propagated and autumn unpropagated grass carp and silver carp
o ‘ ) " | 58 £ () B .
£ 5 b= £ 3
KK eS8 3oL 3 S K L B
1 1360 1227 1309 1261
2 1432 1391 1227 1309
3 1391 1360 1309 1186
4 1350 1513 1227 1227
b 1391 1613 1145 1227
6 1350 1309 1227 1268
7 1432 1391 1145 1209
8 1432 1391 1186 1309
9 15654 1432 1268 1268
16 1472 1391 1309 1309
11 1309 1309 1268 1250
12 1391 1350 1309 1227
13 1350 1472: 1227 1227
14 1350 1472 1809 1227
15 1391 1636 1227 1250
16 1350 1391 1208 1309
17 1472 1636 1309 1309
18 1472 1391 1309 1309
19 1472 1472 1309 1227
20 1554 1391 iges 1360
21 1350 1309 1227 1268
22 1432 1513 1237 1391
23 1564 1513 1186 1250
24 1391 1472 1227 1268
26 1309 1613 1227 1309
26 1432 1391 1309 1309
27 1350 1432 1309 1268
28 1350 1472 1309 1350
29 1472 1432 1268 1309
30 1309 1432 1309 1350
¥ B 1407+71.54 1427:4:99.75 1258 +61.08 1279+48.71
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Table 2 Comparison on egz weight at spring propagation of the next year betweea aatan2

propagated and autumn unpropagated grass carp and silver carp

B 1 #®
2 P R & &k @& & @y E & 2 B3 2 % & B8 £ @ = j=!
2 5 wmo= o § owm ok F owme we|i §F owao=x # N xR omx § ome am
*® = (B/A) kg) () & () (@ @& * = (B/RA) (kg) (%) W (o) (g _(ﬂ)
EWH 135 10 — B 3.1 3.26 2684 823 866 H#% 19/5 3.8 6 B 5.1 5.14 4967 96§ 974
* ERB 135 9 — R 4.4 471 3714 789 844 | s F@m  19/5 3.8 6 B 3.7 3.93 3522 896 952
A 8/5 8 — B 2.9 3.13 2413 771 832 RAwm 195 5 7 B 5.6 5.67 5213 919 931
H% 85 9 — B 3.8 4.03 3257 808 857 M@ewm 1935 7.8 8 B 2.1 2.17 1884 868 897
BRE% 85 J1 — B 4.6 4.88 4011 822 872 M@ewm 195 6.3 8 B 2.7 2.74 259 947 961
w 303 854 | % 919 943
X +8D 2240 1639 ¥ +SD 3912 ab1
ERE 0 13/5 7.5 — B 3.6 3.82 3179 832 883 M@Em 195 65 T B 3.5 3.53 3330 958 965
% EW®H 13/5 10 — B 3.2 3.36 2797 832 874 |k E@H 195 53 7 B 2.5 2.55 2343 919 937
M@m 85 11 — B 2.3 2.46 1877 763 816 Ay 195 7 8 B 4.7 4.75 4131 870 879
® REH 8/5 10 — B 5.1 5.36 4208 785 825 {#  Hlgm 195 T 8 B 2.2 2.27 2081 917 a4A
Hg% 85 7 — B 2.8 3.02 2304 763 823 RAem  19/5 6.7 8 B 3.4 3.4 3111 904 915
" 79 844 | % 914 938
X +SD 3405 3160 ] X +SD 64 3305
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Table 3 Body length of fry from autuma proprgated and autumn unpropazated grass
carp and silver carp at spring propagation of the next year durlhg air -bladder appearance
% K % & KEKE A xOX & Ko%K &

ss wzam 05 as wmeAm J5 w5 MEEm A% an weam E5

1 ]992.5.13 0.70 1 1992.5.18 0.70 1 1992.5.22 0.70 1 1992.5.22 0.69
2 0.70 9 0.69 2 0.69 2 0.69
3 0.71 3 0.72 3 0.68 3 0.70
4 0.71 4 0.71 4 0.71 4 0.71
5 0.70 5 0.72 5 0.70 5 0.69
6 0.71 6 0.74 6 0.71 6 0.72

7 0.71 7 0.70 7 0.69 7 0.71

8 0.70 8 0.71 8 0.70 8 0.69

9 0.70 9 0.73 9 0.71 9 0.71
10 0.70 10 0.70 10 0.70 10 0.70
11 0.71 11 0.70 11 0.72 11 0.68
12 0.72 12 0.70 12 G6.70 12 0.71
13 0.70 13 0.73 13 0.70 13 0.70
14 0.71 14 0.71 14 0.69 4 0.71
16 0.71 15 0.72 15 0.71 16 0.69
16 0.71 16 0.70 16 0.71 18 0.71
17 0.70 17 0.71 17 0.70 17 0.72
18 0.71 18 0.73 18 0.6 13 0.70
19 0.71 19 0.70 19 0.5 19 0.71
20 0.72 20 0.71 20 0.71 20 0.72
21 0.71 21 0.72 21 0.72 21 0.69
29 0.70 22 0.73 23 0.68 22 0.71
23 0.72 23 0.70 23 0.70 23 0.70
24 0.73 24 0.70 24 0.71 o4 0.70
23 0.70 25 0.72 25 0.70 25 0.7
26 0.72 26 0.70 26 0.71 26 0.71
27 0.70 a7 0.71 27 0.70 27 0.69
28 0.73 28 0.70 28 0.69 28 0.69
29 0.71 29 0.71 29 0.72 29 0.7
30 0.71 30 0.71 30 0.70 30 0.70
¥ 00088 T £0.0124 ¥ Lolotor ¥4 Lo70r07

+0.008
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B2 THifn &t 8 5~10 ARSI AR
Fig.2 GSI of ovaries in grass carp, silver carp and

bighead during May to Octoher
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W PN, PR BRIV RY 40 SR AR Bash, 04 1. A AR MAs: 5. 19924E8 A 11
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TATROW RS, BEARIER, SamAkeiF RN ERBGATE, HFRB. AEXAK
WA AL, EMBETK N RNRAETREREERRREMERET RN SE S
BRI RIFHI RIS GBS BRI F ERARBRBHER, &K BIEW LA R 5P
SRR A AL K H BRI HTH 2 RET. RZ, WRABFRFRERZANEIRFH4
(PR A, U9 L9 BT B RO 58 B IR & L A BT TRk, BRIV, RAKK=
K RBRABRMET BT RROKRAEL 30°C) MEkFBEETMM™ M. 7o, ERKLL
Bep, WTEAHHARATERZHROW R UNARE, BEMENEa GE#RT 2K
&gt

£ 1991 FE MK K d# p, 8 A THEA RS FRANKRFAHEK, F9 A+ MY EER
{to B, KEMEEMEN T ARE 8 APH, HEA—AISREIMEHLT.
3.2 BRMXEERNHER

R, 6, SRR AR RO R R AR EAB AL W, R R EUR
BEHERRKRSFOEBERER. PRBERKKEAMKE.8D~9.6% . KELKROAKFHFEHK
B0 BRI B RRGE TRAKET. AfSFEG L LS TERGHE, TN
R ERAMHEERARES, BHERAKFRAKBER, BHANAR, SRFEAL
FEE, UBBHIE AR K ERANEREAFTES M EMBR KR RAT. Wi, hAKE
R AREE R AR B RKEHRAR, MAES FHGHHENET 10 AKES KK
EHRFELTRREHNH R KENHEERKENETFHIBATHEAFZN S 0.4 TR,/
5.5%; HWH# % 0.2 772, ¥ 4.3%. T Bk HFR A R ZRRIEE X U AEF KM =08 Rt 8 &Y
AR, XBEFANH. KERAELBRMEE, =WESHE BTLUAR 5 RKEEAR
REAKT. S48, AR BT, KR A h TRERBAERK, BT RZGEE, SRTEE

FHRIRE ST, MAKEESRKERALERAREH TS, NREFERRELG—ENE
o

3.3 XTHE M MBO~RRD

BXMBAREFREASRES 1 KEREES MO EEEE. AHEEUAN
R, et M BARETFANTINNAZADE, PHEENAI-T-VHNEZERES
B, ZEAR 1 REHAR., BT 142 RREMI SRR H R R, EEmEamR
W TR B IV B AR BN B Mk 82 2 DIKFER B R RO NEA, 8t 9R& To#Ht
PRI, Hn B AN A FRAAS K. REKER AFRMFRAaRBAATUED L, K.
IV B AR B0 B MO 3F 47, BDBEZE 6 A40. 8 AIME A FRANK MM A BRI LUED LRE K
50 B 4 (FEAR 4~ 6), T EL 45 B AR B0 55 AR il RN SRR AR R — B, X R UL B 6 £ 41 i)
EHERERASK, INHNSFARARRA DM VEETE. RIENET, Ba, 6, 9Ra
EEANHPI AR R X FH B o8 S AMEFE, K. Voo & a2 0w A R=Rg e wR
BT KRR, X LB B 60 8 I R 7 R Z WA R AW, ENRLSMPHE.

B8RRI AN RS KN REHEHRA, IATEBEERSRETHRH
i VAR BN B A AR S K A ERK BB GR JURIER: (1) BXRPRRA, RN
IV et A6 60 B 0 — AR ) 6 A 4 DLR R RIBIG. 1991 AFRKKRY,  FRAM 2 4% 30 AN
R A 50 HEUH ) ERAE AT UBREENED, R T 8 J IR M ZN R RS FRA
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HRERE, 9 AMNERMRE, RRRAEREEERML, BV w50 a4 12 5 0 1k
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W 7.16 TR, HE 4.61 TR, HEKRKN XA 6 AFRAKRS, PHELATHEMG 6.88 77
Ry W 3.88 TR BRASRAB M8 AR G5 M50 SR E ) VoA & 4
i, TRERERAPRARDRNBEAREREFTTRN. 55 LFR, RV EK, 6,
SRR AZ, KN B AR ZE RN R TN, Ha o, o 1E 2RRAFTRENENL
k2 208

A KA (KR 1976 BRI ML, A R K. Fm RXEHER T HAH HdrH K
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$ % X MW
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AUTUMN PROPAGATION OF FARM FISHES AND
ITS EFFECT ON NEXT SPRING PROPAGATION

Xu Qin-deng, Zhang Chen-an, Sun Gui-yao, Liu Cai-zhao,
Qian Gang-yi and Ma Jian-she
(Fisheries Assaciation of Gaoyou County, Jiangsu 225600)

Lou Yun-dong and Zhang Ke-jian
(Degariment of Aquaculture, SFU, 200090)

ABSTRACT 266 sets of brood fish of grass carp, silver carp, bighead and blunt
snout bream were induced to spawn in the autumn of 1991, and up to 50.4 million fry
were obtained. The mean spawning rate, fertilizing rats and hatching rate were 78.2%,
71.9% and 76.4% respectively. The fry from autumn propagation could breed into
larger fingerling in tl3 sam3 yaar (aver 10 cm for bighead and silver carp, over 8 cm
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for grass catp and blunt snout bream). The viability of the fingerling was 87.2%.
Compared with the results for once a year spring propagation, tha spawning, fertilizing,
and hatching rate were generally not affected. Only the egg number decreased 6.8%—
9.6%. There are no significant differsnces in gize and weight of eggs and length of
fry. In grass carp, silver carp and bighead the oosytes develop asynchronously. The
immature oocytes in the ovary of ths brood fish after the spring propagation could
develop to full mature under strengthoned culture for about 89 days.

KEYWORDS grass carp, silver carp, bighead, autumn propagation. spring
propagation



