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Tab. | Morphological characteristics of different gynogenetic clones in silver crucian carp

A @ B E® C £@ D £@

5 O
HES FiE® BWES THED HE® T E® HE® T4 {H®
HED
121—181 160 75—141 105 133—192 151 120—150 141
(mm)
RO 4,15—18 4,16.5 4,16—18 4,16.6 4.15—19 4,17.1 4,16—18 4,17.1
L 29—31 30.3 29—32 30.8 29— 31 30.5 29—32 30.8
Ea/EE®
"o 42.4—146.1 4.4 38.0—44. 3 41.7 42.0—45.8 43.7 45.0—49. 3 47,0
(644
BWE/&HE®
o 11.0—15.0 12.9 12.8—14.2 13.6 12.3—16.1 13.8 12.3—15.0 13.6
(%
BWe/ KD
o 16.6—19.1 17.6 15.7—17.1 16. 4 15.0—18. 1 16.7 16.6—18.5 17.5
(]

(Ditems ; @Gynogenetic clone ; @Range ; @Average ; ®Standard length; @Dorsal fin rays; ®No. of lateral line scales;
®Body depth/ standard length ratio (% ); @Caudal peduncle length / standard length ratio (%) ; @Caudal peduncle
depth / standard length ratio (%)
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Tab. 2 Distribution of chromosome number in different gynogenetic clones

l;%@ HE® REINROUHES
4 <150 | 150—155 | 156 157 158 159 160 161 162 | >162
g G
9 5 30 4 16 8 10 2 — 2
@
A | BEX
Eﬁ* 10.5 5.8 34.9 | 47 | 186 | 9.3 | 1.6 | 2.3 — 2.3
ggﬁ@ 10 18 32 3 10 9 6 6 6 1
C
ﬁ@‘* 9.9 17.8 3.7 | 3.0 9.9 8.9 5.9 5.9 5.9 1
0
W
8 5 3 2 1 6 7 1 25 8
®©
p | M
Ef}* 12.1 7.6 4.5 3.0 1.6 9.1 [ 106 | 1.5 | 37.9 | 12.1
o

({DGynogenetic clone ; @ltems ; @Number of chromosomes observed ; @ Number of cells counted
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Tab. 3 Variation in the maturation coefficient (%) of ovary in 1986

H B

38412H9® 3A29A00 4}%;«45@’ 5A2H® 5H25H®

WES | THES WEC |THMHES| EES |THHE® WHES |FYHHEO| @WEC |FHES

11.0—16.7| 14.8 |20.3-—-21.2[ 20.8 [15.8—17.2| 16.5 |[14.3—14.8| 14.5 — -

11.7—14.7| 13.1 |17.1—20.0! 18.9 [15.5—27.0| 22.7 (20.8—24.9| 22.7 {12.9—19.3( 15.7

OO |© NN H

14.5—15.5| 15.1 |10.8—13.0[ 12.3 - — 18.9—19. 4 19.2 - —

(DDate; @Gynogenetic clone; @ Range; @ Average; @ 12March; ©29 March; @14 April;® 2 May ; @25 May
®4 IPMERRE(ONTL 98T E)

Tab. 4 Variation in the rhaturation coefficient (%) of ovary in 1987
H o

1A 24H® 3A2H® 3A17H® 3H30H® 4414 H®

WEC PHEO EEO | THMEO| WEO |THEC WEES |THEC EES |[THES

9.9—11.2) 10.6 §13.4—17.4| 14.6 |17.4—21.2{ 20.0 [16.8—24.9( 19.7 | 14.7—16.7( 15.4
7.0—8.7 7.6 16.4—18.6] 17.1 {17.6—22.9] 19.5 |15.1—19.8] 16.9 | 14.9—21.6| 16.6

o> @ JaREE

(DDate; @ Gynogenetic clone; @Range; @ Average; & 24 January; ®2 March;@ 17 March; ® 30 March ;@
14 April
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Tab.5 Fecundity of different gynogenetic clones of silver crucian carp

" # & B £ #8344 59 B HIX 7 55 2
2 @® ()8 D@ (W /g KT

"

é W OO | THEO]  WE® | PHET]  WES | FHE®|  WEC | PHE
A |169.5-291.5| 224.1 19.0—24.9 21,1 38937 —74444 | 49034 179—255 219

C | 118.4—202.0| 165.8 20.8—24.9 22.7 33463—65387 | 48226 268—324 290

D } 180.0—236.7 | 208.6 19.3—22.9 20. 6 32597—55494 | 42799 181—234 203

(DGynogenetic clones;@ Body weight (g);® Maturation coefficient (%) ;@ Absolute fecundity; ® Relative fe-
cundity (No. of eggs/g body weight) ; @®Range; ®Average

5. ¥t

1987 FRE 45 B A REBM, KPR R I HBRAXEN 2B . 255 8K
2.1% M 1.3%. D R429 180 B EErENME 5 Bl 5889 2.8%.

1988 SEHI2F A R4RW 258 B, HPBYE 54 B, 5 B i 20.9% . D £4RE 230 Bp
BN 1 BAERARENS B, 250G 83 4. 9% 2. 2% FES A ZEBA A
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HMRTEMLE A REFHRTFREMAEKR 7.8%.1, T HRHITHLE, 1988 4 F
AZMDAZSHE A ZND ARFHEMAY N HARIES X, RTHGHILESR
e R THEBTHRE. 45 A KRB 202 B, FHEE 170 (BKME 325¢,
B /M ik 150g),D R4 52 B, FHIAE 195¢,D RBMIL A REMARR 14.7%. 5
— Ry A BRREHEM 172 B, THAE 220g,D 2R EHWE 52 B, FHYKHE 215¢,A F R
HFHEL D ZARTEMAERKM 2.3% ., UEFHRETREREY, BEPLUD ZRERER,

SREIANAMERBE,; W D ARFEAHKES A AR FREAMIEI.
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Tab. 6 The utilization of diet by different gynogenetic clones

g | 2T ER@O ERERG® | pHERC| kO WHENO | RITKO | ENEHO
) CER® | THAEO| ARO[ PHAEe| @ | O | @ | o0

D) D 119.7 7.5 152.9 9.6 33.2 27.7 164.6 4.6 5.0

@

* A 108.3 7.2 126.2 8.4 17.9 16.5 140. 6 4,3 7.9

;ﬁ‘@ D 124.4 7.8 148. 6 9.3 24. 2 19.5 193. 3 5.2 8.0

@

¥l A 105.7 7.0 116.7 7.8 11.0 10. 4 156. 3 4.9 14.2

@ Initial body weight @ Final body weight & Weight gain (g) @ Weight gain (% )® Diet consumed ® Feeding
rate (T Food coefficient ®Total weight® Average weight per fish; (@ Group; @ High—quality diet ;@ General
' —quality diet
%7 FEAMBZRAWENSTARMNAZORSE

Tab.7 Muscle content and protein content in the muscle of different gynogenetic clones

e
S ST SNTS T SRROG A 24 B>

i WA RO AR AR

J (%) (%)

ELR2EO|3H2A9 4140 | MERNESRS | HEEENTHE

A 80.0 74.7 74. 9 58. 6 73.3 75.9 19.0

D 73.8 71.5 72.9 56.7 76.8 76.2 18.2

@ Gynogenetic clone;@ Percentage of eviscerated weight in total body weight; @ 24 January; @ 2 March; ®14
April; Muscle content (24 January); (D Percentage of muscle content in total body weight; ®Percentage of

muscle content in eviscerated weight; @Water content in muscle; @Protein content in muscle
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A COMPARATIVE STUDY OF THE BIOLOGICAL CHARACTERS OF
GYNOGENETIC CLONES OF SILVER CRUCIAN CARP
(CARASSIUS AURATUS GIBELIO)

Zhu Lanfei and Jiang Yigui
(nstitute of Hydrobiology, Academia Sinica,Wuhan 430072)

Abstract

This paper describes a comparative study of the biological characters of four gynogenetic
clones.A,B,C and D of silver crucian carp. Clone D hnas the greatest body depth,With a rel-
ative body depth (body depth/ body length X 100% )of about 47%. The relative body depth in
clone A,B and C is 44. 4%,41. 7% and 43. 7% respectively. Clone D exhibits the highest
growth rate.its gro.wth rate is 14. 7% higher than that of clone A ,which has the second high-
est growth rate. Results from the present study and the experiments in 1987 indicated that
the growth rate in the four clones were in the order clone D>A>>C>B.and growth rates in
their allogynogenetic offsprings were in the order clone D=2A>C>>B. There was not signifi-
cant difference on the muscle content or the protein content of the muscle among the clones.
Apparently, clone D was able to utilize the food with a higher efficiency than clone A. It was
estimated that use of allogynogenetic crucian carp from clone D for culture world increase the
economic value by 10—20%.

Ovary development was different in the four gynogenetic clones. Clone D showed a phase
of rapid oocyte development in February and entered ovary maturation in mid —March. Clone
A entered ovary maturation between the end of March and the begining of April, and clone C
between mid — April and the begining of May. The crucian carp spawn several times in a
spawning season. The fish of clone D,after the first spawning,can spawn for the second time
after a i)eriod of culture in ponds.

Inter —clone difference also existed in the number of chromosomes. The number of chro-

mosome is 162 in clone D and 156 in clone A and C.

Key words Silver crucian carp, Gynogenetic clone, Reproductive biology, Chromosome

number, Economical characteristics
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Four different gynogenetic clones in crucian carp——D,A,C,B
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1. A section of ovary obtained on 24 January (clone A);2. A section of ovary obtained on 24 January (clone D );3.
A section of stage V ovary, showing oocytes of phase 1 , X and N (clone A);4. A section of ovary obtained on 2
March, showing oocyts of phase X and N (clone D); 5. The ovary after spawning(clone A);§. The ovary after

spawning (clone D)



