£33 5% 6
2000 4£11 A

K= o2 R

JOURNAL OF FISHERIES OF CHINA

Vol.33, No.6
Nov. , 2009

X EHS:1000 —0615(2009)06 —0957 —07

REIHENMEEERTSAXFRORFERLEER

F Ok, KR&,

% &7,

BB, TR

(1. FERURl RFET SR, 195 T8 214081;
2. SPEKFERHEDT S BRI BT R O, Rl SRR K SRR AL F Rl
FHAMFESITHERE, 175 T8 214081;
3. bR S EMERE, Bi§ 201306)

PE:N2008F8 A5 HEIO A8 HMBATHE AR TR BEEX TR ELAITLEFHEQ x
BUS FRMEBAITHMES xBHEQTFTRANBERITTAHSdHRBHRA, TE,NH
RABBETMHEXBRODBFEAHTTRNELR, 2T E TRITE RO LK FZHHFEE
UHABEWNREDEEN, FREF BAUFHQ xBHS FREZATLFHEAXRTFRAR
EhERnIEE 2 ANERESNFERREMREZR(P<0.01 5 P<0.05); 524§
RFRELERBEEMFA O AR DO EERE2AER LA FEREEMEEZR
(P<0.01 P <0.05), BAULHHMS xBHQFREBALFH X FRERLELEES,
ARERE KB R OB 4N F LN FERBEEFMEFZ R (P<0.01 5 P<
0.05); SR AR FRUELEAWH A LB HB A ELEAH: A HE A8 4 N F
HRHEERBEZER(P<0.01), NBAFHTFWERRBE , ARIBARMH I XBEMEL, £
RFAF RERA TR EREEENEREI EARETAARER LA, XL
FUTERETEALE R FREA LM LTI R,

KB EATHE  2E, ERXFR; B RFR; R FHAR

B S %S S 917

MBS WA RNAITEEH IR, 5
LW 2 AR SR R # B3 ) T PO 30 58, X 3
e VE AR ERBEN AERARENRENR
BEHEEE B A TR ERY . E¥LKTE
VB RS B AR I JB A T S B IE B A LIRS,
U4 PRS2 BN MR BR T A B M TG 2 A e B B TR
ALET , 8 SR MLV HE AR B Ok, B b I 38
FREET 1 HUFR PR fa 2 B FROR L L B SRR
BB EN R, ERINSHE R TFAIRME
I AE R, 7E A e el
P EReP Y E Y HARET — &
Bl ZAEABIGHEL BT EEARN
BT ZHN A BENTRET
REBIRE KRB E RS B

15, %5 B #A :2009-03-09 &15] B 3§ :2009-05-26

MXEFRIRES A

AR AR B SR BS T S E , ik
FARAE T AL I S 18 e 5 Ml B B 5 A o 3
//I\[ZS—ZQJ o

ABFELLF E KR E BT B K B ST O
BUA AR R AN T R R, 51 BERR T
HPEE, SERR T PSRARHAR B SMIERAL IR T
P4~ B AR ARIE R SCHER, AT T 45 d B
WA TR AR I 6 3o PR % SRR AR IE SR SRR 4 L
BEFFRVRHEAT T U B HEL, 2047 By T 438 T 3
FO L 7 A AR R AR IR AR 1 8

1 ME5k

1.1 R EMNFENRIFFE
2008 4F 5 B ZEWR Kl B 5% o0 B R B

BARTE : P RE A R BTET AR BT 55 38 £ IR & (BRI BT B ok b B 55 o 0 ) (2007JBFBO4 ) ; BLAUR L

WERGRBRREIRS
BEIRMEE 4 {2, E-mail; zhuj@ ffrc. cn



958 K =¥ R 33 %

FEHSER T BT B S A A H A FIE KT,
AT BT EAE B PR (HL) , #48 538 A
(JL) , BIpyTEvaE © x #ifs FA(HY) 28 Q x
BT B 8 FR(TH)4 B,

H 200848 H25 HE10 A 8 HERMR A
500 m* B SR K IR BEAT T 089 45 d B9 IS
FRPE, AR 2 m x1 m x1 m, FRFHEERH
60 B/ MfE, B HAW 3 MER, 3 12 AW

. FHBIRIEH 8:00,11:00,14:00,16:00 &
INEIRBUALR R, B H BIR BB R RO TE, ¥
HHEBRBLANERERN 3% ;8 HWEICRKE.
WA, %3 X3 pH . H,S, &R NO, ™ . #h73 #E4T
— K& (MR-220A B BREUK B 4430 , A8 4K
FWE 1, REWARK RS BHTAN T
B E B M SE G, R R A7 —MER
FE M E AR,

®1 KEHUESY
Tab.1 Chemical parameters of water quality

Z¥ parameter JG. BB range SE#1{E mean value

7k ( T) temperature 23.0 ~28.5 26.01 £2.53

&4, (mg/L) dissolved oxygen 4.2~11.0 6.71£2.33

pH 7.1~8.4 7.53 +0.28

H,S (mg/L) 0.008 ~0.061 0.032 £0.013

#% ammonium (mg/L) 0.017 ~0.061 0. 042 +0. 024

54 salinity 0.46 ~1.01 0.675 +0.145

NO, ~ ( mg/L) 0.005 ~0.063 0.039 £0.021
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Tab.2 Morphological data of four groups

Btk Hig(d) hE(g) # K (mm) % (mm) % (mm)

group day age body weight body length body height body depth
HL 150 52.33 +1.14 121.35 +0.94 40.30 +0.31 23.82 +0.19
HJ 150 66.74 +1.45 131.35 +0.96 42.80 +0.34 26.32 £0.26
JH 150 59.77+1.43 124.55 +1.01 41.85 +0.38 24.36 £0.22
JL 150 60.37 +1.56 124.86 +1.06 42.72 +0.40 24.97 £0.24
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Tab.3 Serum biochemical indices of four groups

HALFEFR biochemical indices HL HI JH 1L
EEH TP(mg/L) 21.36 +0. 42 21.28 +0.34 19.08 +0.26 18.26 +0.43
WRIERSEREE ALP(IU/L) 20.50 +2.96 14.06 +2.84 14.78 +1.74 12.67 +1.13
AT ALT(IU/L) 14.44 £1.07 14.78 +1.45 9.89 +0.87 14.42 +0.93

AEHEEE AST(IU/L) 372.67 £30.38 331.39 +40.91 307.78 £27.04 273.00 +25.20
A8 AW AST: ALT 26.75 +2. 07 22.44 £2.01 31.83 +2.32 18.80 £0.97
I14% GLU( mmol/L) 10.76 +0.48 8.01 +0.60 8.60 +0.77 7.33+0.78
H =g TG(mmol/L) 2.21+0.19 2.45 +0.33 2.44+0.28 1.43 £0.20
5 JH E #% CHOL ( mmol/L) 2.72 +0.09 2.86 +0.12 3.02+0.11 2.95 +0.14
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Tab.4 Hematological general parameters of four groups

HHSB general parameters HL HJ JH JL
I#r&EH HGB(g/L) 124.83 +2.59 116.00 +2. 67 116.50 +1.56 118.25 +4.20
ST 403 RBC( x10'2/L) 1.96 £0.05 1.85 £0.03 1.82 £0.02 1.90 £0.07
2T 4 HE A HCT 0.41 +0.03 0.36 +0.02 0.39 +0.03 0.40 +0.02
SEH AT IR AR MCV (L) 213.03 +11.13 193.73 +8.07 217.43 £10.26 208.95 +5. 40
IR M 2T 1 & & MCH(pg) 65.22 £2.25 63.20 +0.78 62.75 +1.45 62.20 +0.63
SEHAT SRR IN AT B MCHC(g/L)  312.50 +26.25 328.00 +10.28 290.00 +12.34 209.12 +8.44
LIS 7E 7 RDW 29.28 £2.55 32.42 +1.81 28.15 +1.88 27.54 +1.52
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Comparison on hematological indices between the reciprocal
hybrids and inbreed offspring of Cyprinus carpio
haematopteru and Cyprinus carpio var. jian

LI Bing', ZHANG Cheng-feng"?, ZHU Jian"** | ZHONG Li-giang”’ , WANG Jian-xin’
(1. College of Fisheries , Nanjing Agricultural University, Wuxi 214081 ,China;
2. Key Open Laboratory for Genetic Breeding and Aquaculture Biology of Freshwater Fishes ,Ministry of Agriculture
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences ,Wuxi 214081 ,China;
3. College of Fisheries and Life Science ,Shanghai Ocean University, Shanghai 201306, China)

Abstract ; From August 25 to October 10 in 2008, four groups of inbreed offspring of Cyprinus carpio
haematopteru ( HL ) , inbreed offspring of Cyprinus carpio var. jian (JL), offspring of Cyprinus carpio
haematopteru @ x Cyprinus carpio vat. jian & (HJ) , offspring of Cyprinus carpio haematopteru & x Cyprinus
carpio var. jian @ (JH) were cultured in cages for 45 days. Then, eight serum biochemical indices and
seven hematological general parameters of two hybrid and two inbreed populations were determined and
compared in order to analyze the changes of hematological indices due to crossbreed and discuss the
biological significance. The results show that there are significant differences on a serum biochemical index
(glucose) (P <0.01) and a hematological general parameter ( hemoglobin) (P <0.05) between offspring
of Cyprinus carpio haematopteru @ X Cyprinus carpio var. jian & and inbreed offspring of Cyprinus carpio
haematopteru ; there are significant differences on a serum biochemical index (total protein) (P <0.01) and
a hematological general parameter ( haematocrit) (P < 0. 05) between offspring of Cyprinus carpio
haematopteru @ X Cyprinus carpio var. jian & and inbreed offspring of Cyprinus carpio var. jian.
Furthermore , there are significant differences on there serum biochemical indices (total protein; glutamic-
oxalacetic transaminase; cholesterol) (P <0.01) and a hematological general parameter ( hemoglobin )
(P <0.05) between offspring of Cyprinus carpio haematopteru @ x Cyprinus carpio var. jian & and inbreed
offspring of Cyprinus carpio haematopteru ; there are significant differences on four serum biochemical indices
( glutamic-oxalacetic transaminase; glucose; triglyceride) (P <0.01) between offspring of Cyprinus carpio
haematopteru @ x Cyprinus carpio var. jian & and inbreed offspring of Cyprinus carpio var. jian, but there is
no significant difference on hematological general parameter between the two populations. The differences
on hematological indices between two hybrid and two inbreed populations reflect that the level of
metabolism, immunity, the function of liver, gonad development, the transport capacity of oxygen are
changed in different degrees of the two hybrid populations compared with the two inbreed populations. It
can be concluded that these changes are due to their different genetic compositions, because they have
different parents. The correlation analysis between the hematological indices and growth behavior, stress
resistance should be made in order to verify whether these changes have influence on growth behavior, and
stress resistance of two hybrid populations and determine the influence degree.

Key words ; Cyprinus carpio haematopteru; Cyprinus carpio var. jian; reciprocal hybrid offspring; inbreed
offsprings ; hematological indices



