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BHRETEEERAHARENERERER—HMN,

1 KIS MESHNEEFENTEER (HE +REE)
Table 1 Measurable characters of brooders of silver carp,
bighead carp, grass carp and black carp from the Yangtze River(mean + SD)

% R #® L B Ha
B RO EEN 3 3 3 3
SR MEYH 7.01£0.01 7.00+0.00 6.99+0.17 7.00+0.00
B  RAXHEN 3 3 3 3
TR 12.62+0.67 12.33+0.65 7.9240.28 8.02+0.20
H—ES SRR 217 - 293 1524 16 -22
LUES 110.51 +3.94 99.5815.91 40.60£1.69 42.7410.75
TR 4-4 4-4 2.4-4.2 4-5
g 40.95+0.76 40.10£0.76 43.48+1.4 40.96+0.88

F2 KIIEMESNFEFAMLAER(BEFREE)
Table 2 Meristic characters of brooders of silver carp,
bighead carp, grass carp and black carp from the Yangtze River{mean + SD)

# R [ 5 B #f

ek/&kK 1.15£0.02 1.1440.03 1.14£0.02 1.15+0.04
3.7 31 3.29+0.20 3.40+0.33 4.30+0.35 4.27+0.28
Ekskk 3.66+0.22 3.23+0.23 4.44+0.28 4.39+0.24
Lk/yk 3.21+0.32 2.63£0.28 2.81+0.27 3.84+0.48
L&/ 10.16+£1.08 12.02+1.67 9.34+1.23 7.1410.71
/MR PE 1.96+0.21 1.94+0.27 1.80£0.17 2.37+0.21
wk/BiK 8.15£0.78 7.29+1.13 7.26:1.29 7.66+0.76
BWik/BWE 1.16£0.09 1.32+0.25 1.24+0.28 1.10+0.09

£3 KIFFETRES SR ASNHSUEK GEESRAEKIC
Table 3 Observed length, weight, and back-calculated length of silver carp
originated from the Yangtze River by sex and age groups

po g PEH KNAKEE  EMARLE BR AL
(B) (cm) (2) L1 12 13 14 L5 L6 L7 18
g 1¢ 44 31.9~52.6 495 ~ 2400 22.8
2+ 10 45.5~61.2 1715~4450  20.4 39.7
3* 17 45.7~67.0 1920~6800  23.0 36.7 46.6
4* 2 54.0~74.5 4400 ~ 7500 19.0 35.5 48.8 59.0
5* 7 63.5~179.2 4700~9500  20.5 35.4 46.0 56.3 63.8
6* 1 77.0 9500 16.6 33.6 44.8 56.8 65.4 73.7
B A 2.4 36.2 46.5 57.4 64.6 73.7
S 42 30.3~53.5 500 ~ 2800 21.2
2* 23 38.3~62.7 900 ~ 4250 19.1 35.0
3* 32 54.0~68.5 3000 ~ 6800 24.2 40.2 352.2
4+ 2 53.3~76.0 2500 ~ 9500 16.3 33.6 48.7 60.3
5* 2 66.5~84.0 6500~12500 15.8 30.1 44.4 56.0 66.5
6* 3 81.0~91.0 11000~ 12500 20.1 36.7 52.9 62.4 71.6 78.2
¥ {H 19.5 35.1 49.5 59.6 69.0 78.2
$+2 1 102 30.3~53.5 495 ~ 2800 2.4
2+ 45 38.3~62.7 900 ~ 4450 20.9 37.1
3* 53 45.7~73.4 1500~6800  23.9 39.0 50.3
4* 46 53.3~81.7 2500 ~ 9500 18.1 35.0 49.1 59.9
5+ 29 63.5~84.0 4700~12500 17.0 31.5 44.8 56.2 65.9
6* 3 77.0~82.5 9500~12500 18.2 34.1 50.4 60.1 68,4 74.1
¥ A 20.1 35.3 48.7 58.7 671.2 74.1
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F4 KIIFHRBREEINSHAGNTAEKC FESREKK
Table 4 Observed length, weight, and back-calculated length of bighead carp
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Table 5 Observed length, weight,and back-calculated length of grass carp
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£6 KIFHBFEFFENERASNTUSK FESRESKK
Table 6 Observed length, weight,and back-calculated length of black carp
originated from the Yangtze River by sex and age groups

o watEE XWEEER  SWARGH ERRE

(B) (cm) Ll 12 13 14 15 ILs L7 18
& 1+ 15 28.6~46.9 480 ~ 2000 21.4
2+ 21 40.5~55.7 1050 ~ 3320 21.5 37.6
3+ 3 57.4~68.0 3100 ~ 5100 25.9 40.4 54.2
4* 3 65.7~69.1 4562 ~ 6827 2.8 39.3 53.6 67.3
5+ 3 71.6~77.1 5442 ~ 7317 19.9 34.6 48.0 59.6 73.6
6* 1 95.5~95.5 129000~12900 19.4 33.4 45.4 55.5 71.6 88.0
7t 2 100.5 ~ 104..0 15900 ~21500 23.4 36.7 51.3 65.3 76.1 89.5 97.5
8* 3 106.0~110.0 22900~28500 19.2 35.0 48.5 57.9 66.4 76.9 89.4 100.6
9* 1 110.0 ~ 110.0 20250 ~20250 18.5 35.5 47.2 60.4 70.9 81.7 91.3 102.2 109.5
¥ O 21.3 36.6 49.7 61.0 71.7 8.0 92.7 100.4 109.5
$ 1+ 6 26.2~49.6 480 ~ 2550 24.7
2+ 33 38.9~55.7 1000 ~ 3320 21.0 37.4
3* 5 53.5~68.0 2800 ~ 5100 23.0 38.9 51.3
4* 6 61.0~69.1 3500 ~ 6827 21.8 37.3 52.2 64.8
5* 6 71.6~81.4 5142 ~11800 16.0 35.6 49.9 62.7 77.1
6" 2 95.2~95.5 12900~ 17800 20.3 35.2 46.6 57.3 69.7 84.2
7t 4 99.0~104.0 15900~22000 21.2 37.1 51.4 63.7 76.6 83.7 96.5
8* 6 104.0 ~110.0 17400~28500 18.1 33.3 48.0 59.9 70.0 80.9 91.1 101.6
9* 3 110.0~112.0 20250~ 31400 21.1 36.0 49.0 62.7 77.4 8.1 94.1 102.2 108.6
R | 20.8 36.4 49.8 61.9 74.2 85.0 93.9 101.9 108.6
2 +% 1+ 69 26.2~49.6 480 ~ 2550 24.7
2+ 33 38.9~55.7 1000 ~ 3320 21.0 37.4
3* 5 53.5~68.0 2800 ~ 5100 23.0 38.9 5.3
6 61.0~69.1 3500 ~ 6827 21.8 37.3 52.2 64.8
5+ 6 71.6~81.4 5442 ~11800 16.0 35.6 49.9 62.7 77.1
6" 2 95.2~95.5 12000 ~17800 20.3 35.2 46.6 57.3 69.7 84.2
7 4 99.0 ~ 104.0 15900 ~22000 21.2 37.1 51.4 63.7 76.6 8.7 9.5
8* 6 104.0~110.0 17400 ~28500 18.1 33.3 48.0 59.9 70.0 8.9 91.1 101.6
9* 3 110.0~112.0 20250~ 31400 21.1 36.0 49.0 62.7 77.4 8.1 9.1 102.2 108.6
¥ A 20.8 36.4 49.8 61.9 74.2 85.0 93.9 101.9 108.6
222 FREHANERSEHK . KE
A B 4 VLB (B B N R A R A R St K R E N 7,
F7 FEBEKTIH. . EaNEFEFMHEGHTREKK KE
Table 7 Observed length and weight of brooders of silver carp, bighead carp,
grass carp and black carp from the Yangtze River by age groups
&K (cm) *HE(g)
MR RR AW & T = B B W s R
& 3+ 59 55.0 ~74.0 63.2+3.9 3700 ~ 7550 5412.7+ 841.2
4* 87 55.0~75.0 68.9+3.5 4400 ~ 9500 6776.0+ 1066.9
5* 59 63.5~80.0 73.7+3.9 4700 ~ 12500 8516.9£1615.9
6* 4 77.0~82.8 80.8+2.7 9500 ~ 12500 11375.0+ 1436.2
= 3+ 3 57.0~63.5 60.8+3.4 4300 ~ 6000 5200.0 + 854.4
4* 29 73.0~87.0 79.4+3.7 8500 ~ 15000 10143.8 % 1518.2
5+ 50 73.0~95.0 85.3%5.2 6750 ~ 19000 12065.0 + 2216.0
6* 32 77.0~ 102 90.3%5.9 9500 ~ 22500 15889.1 + 4155.0
7 19 81.5~98.5 90.3+4.5 11200 ~ 24000 16631.6+ 5028.7
HE o 4 12 69.0 ~84.5 75.9%4.6 6500 ~ 8500 7750.0+ 583.9
5* 76 68.5~90.0 80.5%4.7 6000 ~ 12000 9380.9 + 1268.6
6* 53 74.0~90.0 81.213.6 7250 ~ 14000 10714.2 +1317.4
7+ 27 75.0~96.0 89.0+4.4 9000 ~ 15500 12457.4+1618.0
Hm 6 1 95.5 12900
7+ 2 103 ~ 104 103.5+0.7 15900 ~ 16400 16150.0 % 353.6
8+ 4 104 ~ 110 107.3+3.2 17400 ~ 22900 19025.0 + 25941
9+ 3 110 ~ 112 111.0+1.0 20250 ~ 21400 21016.7 +664.0
10* 1 124.0 29400
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2.2.3 K. EEXR

ARG W EEMTFERMEAREK BEXRNES,

R KIRMEGHRBSFHFENEK FEXR
Table 8 Weight-length relations of silver carp, bighead carp, grass carp and black carp of Yangtze River by sex

M #H HE BEHXTE HXRY [ FX  HH Bk BAERXTE  HXEN
L ¥ W=6.202 x 10722 0.919 ] 2 W=6.306 x 10-2L2- 0.843
E) W =2.106 x 10721250 0.980 Fy W=2.091 x 10~ 0.814
($+4) W=4.17ax1073133 0.974 (£+2) W=0.101 x [ 2-6® 0.830
Hf ¥ W=4.714x 1072127 0.932 # % W=1.782 x 102> 0.9%0
Z W =7.467 x 107213 0.875 k) W =1.357 x 10~ 2135 0.950
($+4) W=5.333x10"22™ 0.922 ($+4) W=7.662x10°L>%  0.980

BEE—EAKNAREXRE —EMEE, BANREETERMMH LS N0 MY
o RiER S EMAMBEN, BTN —B R/ EanEERSHTRE,

2.2.4 PEHE

ST S L B 48 R0 DR R 4R 00 AR
ErlR2.18£0.24.2.12+0.36.1.96
+0.22 % 2.17+0.31,

2.3 ErtEaE

2.3.1 MERMER

KILRFGE 8 2 00 75 /8 89 1 L 4F
Wik 9, MY N ERER 14, HaA
HTERAERRA(TR), BBRAEF(A~7
#)o

2.3.2 EHAN BBRALNMPLLE

®9 Kl MEGTWEFHFELRER
Table 9 Maturity age of silver carp,

bighead carp, grass carp
and black carp from the Yangtze River

o BIERBER BAERPER
F ¥ E £
&t 2 3 3 4
5% 3 4 4 5
B 3 4 4 5
#Ha 4 5 6 7

E.AEFERUAZEBOINEHTHHIMBER N 54,
BEETHELIR: [FEREREREYHRAFTLATLH
SIS 1960, B INE 1991, X %5 1993, R R F 1990,
1991, $Idb A K A R I BF R BT AL 2P 3T X 1976 ]

B EANFEARAKEFRNREN RAREMPLEMNE 10, 8. HNEAN
R BN FRE RN 5.6 7 5tk FNGHESE SEMEE P, 43X KHE MMM K A BMUE

B

233 EENSER ARKEEEHEXXR

EENRERK AERFROEXRREBHER Y=aX", OHANKHETXSHENR
11, EENFFRBMEMARX, MEFRIHREHEMEED. KEAREK EEHREIE

MK, BB K T B3 0T o
2.3.4 EHER PR HER

KR TLHR B IR LR ‘MR K& RF 50 LK™ AR EN S S Eaf
FAPHZHE BARRHERINE 12, . H . FANTFARANZHER BLR—BE

0% B L , B 2 — BT 85% KA o
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£10 KWIFHE N EASNTERAN BERAK BLEEREN KK AR
Table 10 Fecundity, gonadosomatic index, egg gravity and relevant length and
weight of silver carp, bighead carp, grass carp and black carp or iginated from the Yangtze River

fy R RAXK kk ®E A ERA(=HE) HWERL RBREBREEK BHE
(cm) ® (e BEQFL) NE/ZAE) (%) (W/p)
13 4 26 66.7+3.2 5713.5£806.7 753.8+222.7 6.22+1.92 110.6+36.2 13.3+3.8 830.6x137.6
5 27 68.1£3.0 5959.3+682.3 783.3+198.1 6.69+1.35 112.5%27.6 13.2+3.0 859.4x120.9
6 14 73.5%3.6 7321.4+8%4.4 992.9+221.8 8.63x1.55 119.7+30.9 14.5+5.2 878.3+130.1

Bk 67 69.1x4.3 6206.5+1006.0 814.9+220.5 6.88+x2.04 111.6x+30.7 12.9+3.5 848.3+133.1
| 6 2 74.0+1.4 8500.0+353.0 8&5.0+247.5 4.14+1.35 48.3x13.8 9.7x2.5 499.2+13.8
7 7 86.6x6.1 11564.311261.5 1357.1+621.4 7.50x3.82 65.9+33.8 11.8+5.2 530.0x134.0
8 7 88.1x3.2 12428.6+1273.7 1271.42703.5 7.63+4.47 61.1+34.8 10.0+5.8 588.8+59.6
9 6 95.4+2.9 15975.0+306.2 1558.3+341.2 9.65+2.07 60.4x12.8 10.4+2.5 644.7%216.3
Bk 2 83.3+7.0 12763.6+2478.2 1336.4+568.2 7.82x3.64 61.3x27.3 10.7:4.5 577.2+141.3
¥Hf 6 6 73.2+4.0 T7916.7+736.0 1291.71+431.8 9.621+3.79 122.2+46.8 16.4x5.4 730.6+57.1
7 12 80.6+3.9 9670.8+1107.1 1254.2+499.3 10.4x4.04 106.8+38.1 12.8+4.6 836.9x42.6
8 19 91.1%3.0 13371.1+1057.4 1876.3+1547.9 12.36+4.49 92.7+33.6 14.1x11.6747.9x180.0
9 11 92.8%2.9 13877.3x1195.1 1750.0+455.0 14.31+4.02 103.6x29.5 12.7+3.4 744.8x225.7
BE 48 86.6+7.7 11880.2:2482.0 1618.8+1057.5 11.99+4.38 102.4+35.8 13.7x7.9 767.3+160.3
#fa 8 1 103.0 16400.0 1150.0 6.39 39.0 7.0 556.0
9 1 104.0 17900.0 400.0 2.13 11.9 2.2 532.8
10 2 111.0+1.4 21400.0+0.0 1250.0x70.7 9.06+5.1 36.5£4.7 5.8+0.3 624.0+45.0
B4 4 107.3+4.419275.0£2529.0 1012.5+413.1 7.34+23.0 31.0+13.1 5.2+2.1 584.2x80.3
3 i
(1) 3 RF 7T HHOR 0 e B PR B LB AY 1 KIFHE N EENEEREAEN
B, ATBAKIMT AR R R, BE, WA S#K GENFREXSHE

KRB % — 2 R A Hubbs 7l Lagler[1947]42 41 Table 11 Correlation paramaters among the fecumdity,
BT A S, TSR FEE P EAKY legth and weight of silver carp, bighead carp, grass carp
BshyEmk B, FELEHKM . BY m,  and black carp originated from the Yangtze River
LR BPENER, EETESHENE 2% Y X a b T

e . %  ERA F# 2030211 0.168 0.309
£ A FA1E B, Bookstein [ 1982 ], McGlade # Kk o01s s 0.2%

Boulding( 1986 ], Strass 1 Bookstein[ 1982 ] % % KE 14987 0.68 0.8
BT —MRaRkEANFTAk—ELEE s 15 48 17667 1.787 0.3
(truss) i@ &f 21 MEBFHEHELEEKE ﬁ; 189472,7  0.797  0.3%4

. . , 17.9 1.123  0.3%6
fﬂ&ﬂ@fﬁﬁﬂéﬁlﬂ&ﬂ?@%%ﬁ;%ﬁ[{o i He EHA SH 101943 1134 0.351
HERIMFEEETGI A, RHEAaEARR ki 689 167 0.7
VFMMHENESER[ZERRESE 191,Li % KE 1205 0.728  0.3%8
1993, ZABIFR S, RMNERXAERLEHR F& FAH 8 1283 L0 0.29
WREIARE BT, ARETUER MR 27x107 9510 0.6

kHE 1.8x107* 2.211 0.470

E R RRE, ERER R ENES .
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(2) R 5 5t 2 Y 0 5 £ 2K T B — £ THE.S ESENEE
Filgts, MENNRAREEMNEL, R TAFE AP THE FHLER HE
T, R, BRI R Ak Table 12 Observed fertilization, hatching
BmARE”, EFERLAEH, B, R and incubation rates of silver carp,
T2 154 3 1 7 59 0 R P25 BT e B 94T bighead carp, grass carp and black carp

X BB[19031I, REAKRAEESG sz sew THIEE FARCEK Faux
¥, REENVMEMIE U2 E, &M & 225 91.6 92.0 85.0
w1081 )0 KM RN RA =R RAELTE M S %2 %0 %0
5, MAEREM*. FM, M MARE R Lo o oo X0 B9
B, FIPE RN R AR T,

(3)X FHAG WAKE" AL ERER, AP ST RIER, BHAN RS
5T ERAAE M EE, A7 SO A RN o 4 P B T AE Y 3 A R T
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A STUDY ON THE CRITERIA AND INSPECTION
OF BROODERS OF SILVER CARP,BIGHEAD CARP,GRASS CARP
AND BLACK CARP ORIGINATED FROM THE YANGTZE RIVER

LI Si-Fa,ZHOU Bi-Yun, LU Guo-Qing, ZHAO Jin-Liang
(Key Laboratory of Ecology and Phisiology in Aquaculture, Ministry of Agriculture, Shanghai Fisheries University —200090)
YAO De-Xin
( Wangxin Fish Seed Farm, Jiading District, Shanghai  201800)
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( Fisheries Technique Extention Station, Jiading District, Shanghai 201800)

ABSTRACT This paper reports the characteristics of morphology, age, growth, reproductivity of
brooders of silver carp, bighead carp, grass carp and black carp originated from the Yangtze River.
Based on the studies of single characters and relative comparison of measurable and meristic characters,
age-growth relation, age of maturity, fecundity, gonadosomatic index, egg gravity, parameters for
criteria of brooders of these speices were proposed, which would be used for the management of
original fish fanm, inspection of brooders and genetic conservation.

KEYWORDS Yangtze River, Silver carp, Bighead carp, Grass carp, Black carp, Wild stock,
Brooder, Criteria, Inspection



