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Study on the Growth and Development of Grass Carp, Silver Carp, Bighead and Black Carp

DING Shu-quan et al (College of Animal Science and Technology , Anhui Agricultural University, Hefei, Anhui 230036)

Abstract The character of growth and development in morphology of Grass Carp (GC), Silver Carp (SC), Bighead (BH) and Black Carp (BC) from
Wuwei County Aquatic Pisciculture Farm of Anhui province was analyzed. The result showed that the, differences among GC, SC, BH and BC body size
and weight within population of different age-stage were smaller. The growth formulation of four fish breeds with R* >0.90 was in body size (y) and in
body weight (y),in which x was foe age.The growth intensity of body size and weight of BH at 1 to 2 and 2 to replacement age-stage was higher than that
of GC and SC. The growth intensity of height at back-fin of SC at three age-stage was smaller, but the growth intensity of GC at replacement to adult age-
stage was higher than other’s. With age, the fullness of GC presented a decreasing trend with 0.8 to 1.0 a age-stage, but BC were smaller, SC (1.82 to
1.98) and BH (1.93 t0 2.10) were immovable at whole age ~ stage. The body length index of all breeds showed decreasing trend with age as far as 1.147
to 1.148 of GC and BC at adult age-stage, and 1.097 to 1.106 of SC and BH. It showed that the body length was gradually increasing. The body indexes
of GC, BC, BH and SC presented a deceasing trend in order, but the body indexes of all breeds was gradually increasing with age, and the indexes of
body width and body depth immovable. The head length index of BH was significantly bigger than other breeds’ .

Key words Grass carp;Silver carp; Bighead; Black carp; Growth and development; morphology

BB SRE A RRERKRFREN SRK AR, K ®,a W0 ARESHG

DI —EZE I A B R, A B S
HIRAE R A K A B AR OARAMNKXE", 8%
S 2Igt w3k B JUAC VL I 7K R B BE M S0 0 75 £ Rl R VA
TENABEARBIR, AL T R MR AGE, 2R H
PRYEACEE BE BT A A A TF AR 2 B AL, X TR E R K
WAEFHMEREA +AERME L KRENE G S
HAEFELR , MR E SRR AR T A B 2 E 15X
S RAERAE RIAERK R BT AL T BRRZL, B
AR B N TEAR MRS BE— 25 T Pl R 26 AR R B R, R 98
R AR ER BT REENAFREEREAHR
AHoEENEL
1 MREFZ

B S RED LK B KRB R BK =R, N EE
PURIIREAR 5 R A MM E R B BT . WEE.
i ST £ 00K MR 2 R RO IARAE , BARTE T E AR 1.
TERAEFFUER IR - & EFERER RRAME TR FEHE
WITH . T HIRHARKEFRA, A R EIE S N 4
B 2 R R EAIRE, XPTRRE B, TR
PREBAPRHE R 22, IF T HAE R R SR B Y AR (AR e,
FLRR RTANR 73 A R -

HEAKBRLy = o’ , HH y l x SHIRREEME

HEME L#EHET AR B (2003k121) F 85

EEBNT TRE199- ), &, TRETA, LBIF AERZHhEF
#H o ft B LA,

KRB 2005-07-11

ERAEKBER . y = alnx + bo HF y il 2 5 HIFRE
REER, a b I RS LR RZEMHEE
1B R E R Fn , MR B KRR AR A& 1
EamE. axERKRRARREBARKEE MARBAREKE
o T REMEREARRN A RERE , SIAMENER.

X2~

R= 0——5(x2 2y x 100%

Hep, R RN AEKFTE, v, Fl x, BHIRSEEBABrE
FHERMEE. AT EREUEREERKRZFTARPEY
BFRA, EWE K=100x W/, K w hiEE, L Bk
Ko FRARRERZ B HE (T LARRZ A RIEBOTER
K& BEH BRI, BT 4 M AN RO 5 —
HRHAERE BT X R, EHATE X OFEK AL HAK
Kt ERPENZFER. ARIEH =2K/AK. OR
SEISH . RN RN AK AT RE., BHEH = RRK
kK, QOEIEECRAMETZFEN. A =1k% /K
B OEFEIRECHMATEAM AR R TR KRB
= R/ K. @KKIBE:RHLBHEMNEKYREE
B SkKAEH = kKR K . @ETREE 0 0B R AR XA
KWE BB ERER=EE/KK,

2 HR5HW

2.1 EABIESH F1ER4BEaHNRNZEFENE
TR B L E 4 R R £ B RIS LS 2
. BI1FRAHAFMAHNESSE £ EBE ERBLUX
o A Y T RN AR


http://www.cqvip.com

£ 000 http://www.cqvip.com|

3B3E94 ThEF 2 ®-BPFEHEALLERLTOLEHMR 1661

TRSHRBE & NS MER (an) MK E (k) B EHENIRAIR
8= 3 *E L RS IR BR jB]BE
O 45 21.72+1.65 18.50+1.43 4.53+20.34 2.890+0.21 0.23+x0.05 4.81+x0.35 1.30:0.09 0.95+0.03 2.60=0.18
285 15 52.37+0.49 44.80+0.44 9.46+0.14 6.8420.09 2.55+0.66 10.40+0.09 3.21+0.04 1.95:0.04 5.50+0.07
JGf& 20 66.47+0.97 57.90+0.87 11.70+0.14 8.76+0.12 3.60+0.15 13.00+0.23 3.89+0.09 2.06:+0.25 6.88+0.16
¥ 17 90.00+0.80 78.20+0.71 16.00+0.25 11.40=0.12 8.32+0.15 18.10+0.30 5.44+0.10 2.1820.04 9.66=0.13
Wt 1 30 22.68+0.39 19.10:0.33 5.94:0.09 2.50+0.05 0.1320.01 4.78x0.15 1.11+0.03 1.05+0.02 2.50+0.06
2 31 49.0520.20 42.30+0.20 12.10+0.10 5.89+0.09 1.38+0.02 11.10£0.06 2.44+0.06 1.95+0.04 5.51+0.06
G 20 58.57+1.34 50.80=1.16 14.40+x0.26 6.78=0.14 2.60+0.16 13.70+0.30 3.65+0.10 1.65+0.03 6.34£0.12
FH 20 70.59+3.48 63.80+0.75 17.10:0.21 8.72+0.13 4.98+0.18 18.1020.22 4.68:0.09 2.20+0.27 8.85+0.15
Wt 1 30 15.3320.14 12.40+0.11 3.78+0.04 1.83x0.02 0.04=0.00 3.86+0.04 0.95:0.02 0.96:+0.02 2.04+0.03
2 20 43.08+0.97 37.7020.86 10.30+0.20 5.43+0.17 1.05+0.07 12.00+0.27 4.00:0.23 1.76+0.06 6.11+0.15 5.40+0.13
A& 15 80.80x1.16 70.3020.99 17.90+0.23 10.40+0.14 7.1420.25 22.00+0.40 6.27+0.19 3.14+0.5611.56+0.29 9.45+0.23
Ff 21 84.27+3.84 76.80+0.72 20.00+0.22 11.20+0.11 8.75+0.20 24.00+0.60 8.17+0.14 3.5021.0312.4520.12 11.03+0.11
FHO1# 30 12.00£0.21 10.10£0.18 2.49+0.06 1.49+0.04 0.02+0.00 2.8020.06 0.66+0.01 0.7020.01 1.1720.03 1.22:0.02 1.17:0.02
2t 22 47.50+0.56 41.5020.57 9.54+0.14 6.30+0.11 1.30+0.05 9.88+0.11 2.56+0.04 1.41+0.02 4.38+0.07 5.59+0.12 5.00+0.07
FH 12117.00+2.1 102.00+2.30 21.70+0.69 15.60+0.3817.90+1.25 21.20+0.45 5.67+0.17 2.33+0.05 9.80+0.11 12.54+0.26 12.13+0.23

*F1

Bk
2.26+0.19
5.21x0.06
7.19£0.15
8.98+0.19
2.27+0.05
5.36+0.06
6.29+0.28
7.89+0.20
1.33+0.02

BWE
2.15+0.18
5.18+0.05
6.49+0.07
8.41+0.10
2.02+0.04
4.54+£0.05
5.35+0.13
6.17+0.07
1.27+0.02
3.68+0.08
7.00£0.06
7.2+ 0.07
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2.2.1 FEPAEKMZE, WA KERES 4 Fh@ap kR IE
EAKFR, HAESENE 2, & SMa kR kEA
KSEEE I ERKBERE YA, HCTERE 0.9 LU

*2 B SN e i RNEENE KBRS

2 1Z3:S 1Z31 1z hE B3 S LRSS AR [B]EE Btk RWF

Hfi o 38.1420 33.4970 6.3297 4.8319 0.3169 7.3163 2.2634 3.8783 3.9186 3.5319
b 22.4630 18.9570 4.5795 3.0243 2.0175 4.8331 1.3719 2.9259 2.2953 2.290

R 0.9471 0.9510 0.9354 0.9598 0.8998 0.9295 0.9265 0.9259 0.9807 0.9574

B o 33.7520 31.0630 7.8902 4.2780 0.1533 9.1625 2.5380 4.2563 3.906 6 2.9623
b 23.4050 19.3300 6.1238 2.5699 2.6207 4.6193 0.9499 2.4162 2.3473 2.1620

R 0.9925 0.9893 0.9925 0.9791 0.9735 0.9833 0.9791 0.9571 0.986 1 0.9856

B o 53.390 49.0600 12.2140 7.1805 0.0482 15.3430 5.1443 7.9758 7.1911 4.5224
b 13.4430 10.3110 3.2817 1.5110 4.1103 3.2908 0.7578 1.7016 1.0895 1.1504

R 0.9555 0.967 8 0.976 3 0.9598 0.9694 0.9710 0.91 6 0.9627 0.9873 0.94 1

Fia b EIA y=alnx + b H y = ax® BEL,

2.2.2 EKBEESN o LBEE EMSE AR AR GER3)
AL B, SEEATE 1 ~ 2 A 2 8 ~ R BARAERAEK
5 E L 8 AN SE A TE R B B R, R BB A s K i
BT, s amE AL 1~ 2 RIS 2R TR B 2 &
~ JE & MG ~ FAYBIRREF 20% ~ 30% M AT EK

BE, HAMNYMKELI~28(123.05%) & ~ %6
(26.33% )M B R R A K384 BTE 2 18 ~ FAMEBARK
HEANRIG, SHakESEI M BESRINERLH S, HE
BENXMBHREES ~FEMBERA TR BRIER
R

=3 % RS Rk RAExt £ %
EKME 2K K z-=1 N XK LB Bk RS
BEfE 1-~24% 73.52 75.47 68.55 80.98 79.39 75.16 75.09 80.92
28~ A 17.70 18.10 16.86 13.97 21.28 39.92 13.94 16.06
Ja& ~ kA 18.61 22.70 17.50 25.05 27.43 24.63 33.07 2.57
HE 1-28 82.73 83.08 70.54 81.13 73.86 84.58 71.46 79.20
28~ 5 23.73 25.49 21.26 24.62 21.77 18.92 22.29 31.81
Ja& ~¥Ef 30.08 29.86 30.78 26.44 32.88 33.27 33.60 22.23
flifa  1-~24% 95.01 101.25 2.24 99.24 102.86 123.05 99.94 120.87
28~ AR 60.91 60.32 54.24 62.97 58.63 44.28 61.76 54.51
fat ~ %A 4.21 8.92 11.25 7.09 8.87 26.33 7.43 15.50

2.2.3 FiE., K458 FAEMBEFRHERKEREENR
B N RS BB KA TR 0.8~ 1.0 ML FH
BATREEEB/NE T BRREMO. 1 M0, Mifft
(1.82~1.98 ™BAN7 ) FNfE £ (1.93 ~ 2.10 DN ) A EA R

FEAAE, R A B R R E R,

2.2.4 RRIEF. 4 MEBERRIEKEXT N BOERIEH
WFES, BKEHHEFBREKYRATHENBES, HF
S EME BRRTE 1.147 ~ 1. 148, T 55t F1 85 B R 351
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1.097 ~ 1.106, KA ARXT S FE AR BTG 4 Fp 50 1435
PR SIS BT ZHTE) , R GR  FR #
e , (BT B A R SR R T R ML T A 3E
TRBN A RIS BNE AT , RVIE T RA AR A &
FREZ 0 HARN L KIEHA B AT HM A, BN dK#
MERLZE SHHENRE.

x4 @ eMNEatETRNRNERE

18 2 % =F-1 Ef
b <} 3.63 2.84 1.85 1.74
Bty 1.87 1.82 1.98 1.92
L Ki] 2.10 1.9 2.06 1.93
Ff 1.94 1.82 - 1.69

%5 B WS ETRE KM RAEREY

Ak Kk . 25 {87 B#E kK
- S - S - S
Hfa 1§ 1.174  0.658  0.156 0.245 0.122  0.260
2 #% 1.1 0.723  0.153 0.211 0.116 0.232
JE#&  1.148 0.749  0.151 0.202 0.124 0.225
¥/ 1151 0713 0.146 0.205 0.115 0.231
1R 1.187 0.421 0.131 0.311 0.119  0.25%
28 1160 0.487  0.139 0.286 0.127 0.262
B#& 1153 0471 0.133 0.283 0.124  0.270
F#&  1.106 0.510 0.137 0.268 0.124  0.284
a1 1.236 0.484  0.148 0.305 0.107 0.311
28 1.143  0.527 0.14 0.273 0.143  0.318
JE% 1149 0.581  0.148 0.255 0.134  0.313
Ff 1.097 0.50 0.146 0.260 0.144 0.313
HfE 14 1.18  0.598  0.148 0.247 0.121 0.277
28 1.145 0.660 0.152 0.230 0.135 0.238
#1147 0719  0.153 0.213 0.122 0.208
3 i

FEEREREZERES, BFEKEE R FER R A

KA FRRAERR R Kb, XS Rk a%
RPERKINER, BEER T ARRBRNERRTRENRZ
MEERMEEFAFERNG SR WEETRAN 2
FERITIEX 4 MANKREENUGER AN, H 8 %
FIF 2 R — P AERE RSP A RS (R R 18 7E 0.9 X
B), TENSHEARAVARHM—EM, YRtttk
A FE AL RE S BRAE 58 BE AT AR BT 4 M 7R TR A&
REFHBEEAHHEHNER ., TR, EAXERZEHR
FTHREMEKREEE THRNEEHMEER. AEST
B, (AR ) FLBCR [ R A 7E = 4 25 (8] 7 A X
RERL BIRMMEARPE THMERELHER. &
—SBRH IR EMNERLERT | HEHLBX, EHHK
ETHERNEYER L. EEEXHRILMBRELERE
BIERHFENPIENE LW, THEEEE TEREFHHR
GRLE G pu s

PIRERER, RRA LA E K FRHEG N E 5 S
HFAERFMHRBMEEHE HRES, HaRaNFEHE
BHELLEMRILER K, SERILERMHE; S
BRI A SEHE RS KU AP T U5 & AOAHIE , (BAA SR BB R 1
HIER AR ISR RIS ER/D (p <0.01), SR
BHFEREELEILILEH /D, LRULERM A, Fg L
BRYMIE (R IR B AR B Sk RIS R SR BRI
HT AR B9/ (p < 0.05) (BT BFASE S BUME . B
B ARIE BN B SRE BRI P TR AR/, (B IEH
KR IEHB K (p < 0.05) , (KA HANE ST AL, =T
R ARERIRT R SENFENERLZFTFEN KR/
FEFR.

SE K

1 FE%R,2H9),. 158, % RI1 IR BRLEE 8 FEalhiaEEmR
[M]. Lig: BRI HR M, 1990.7 - 24,

2 EER KIUKRSERNER K AR ERT] KPR, 1934,
8(3):211-218.

(L#% 1629 ®) ;
MAE;SAKES T 0.5 mmol/L i, R E L HBHKE
FHE T ; 24 SA HEH 0.5 mmol/L i, IXEHZHER
BERS 3G MEBE TS EEEIRKX, 45N
2.58.2.57M11.88 g, ARIGHEAEREXEEFEER,
REMBHEWRAEASEEREES TRAT,
23 SAWMAERMMHRAEHEEFTENEE BE19
H,SA RARAYBERMAENER. YSAKERO0.5
mmol/L B , X EBEZE /N, 3 MEAM1.0~2.0g 8
REBZEBZ, BT B4 51 4 58.2% .56.6% F1 46.5% ,
0.5g AT EBZERT G B/NLE]; Y SARERF 0.5
mmol/L BF,1.0 g LLF X B BEZE BT & H BB 8 K.
3 /N

(1) SAMREN 0.1 mmol/L B, BE B FiR B AT B

SA RAEIE S EHEL MM

B, HHAERK
YER .

()Y SAWE N 0.5 mmol/L B, BEB R ERBHMELEF
RESZEMNER FHHAFRETREEHEIRB R ENER.
PLHE BIR R SA XM EBEEM AT —EEM.

C)BEEET , FMEREREN SA, FF THESER
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&% 30k
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