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Fig.1 Body weight( A) and body length( B) of offspring populations in each detected period

Different letters indicate significant differences( P <0.05).

x1 FREAEARNENENENEERMGERER
Tab.1 Absolute growth rate and special growth rate for body weight of offspring populations in each detected period

Y%} 14 H A5 (AGRy ) FrEH H A (SCRy )
pofz{jt:ion absolute growth rate for body weight special growth rate for body weight
135 d 325 d 385 d 445 d 135 d 325 d 385 d 445 d
YL(?) 0.6080.017° 0.1940.005° 0.8050.017° 1.692 +0.032° 8.349 £0.018° —0.138 £0.006" 2.672 £0.024* 1.499 +0.019"
YL(S)  0.5990.018° 0.191 £0.005° 0.795+0.018* 1.610 £0.035™ 8.336 +£0.020* —0.135£0.007" 2.684 £0.026* 1.417 £0.021°
JL(Q)  0.751£0.019° 0.239 +0.005° 0.929 +0.019° 1.953 +£0.036* 8.506 £0.020° —0.134+0.007° 2.536 +0.027° 1.484 +0.021°
JL(8)  0.792+0.020° 0.25420.005" 0.962 £0.020" 2.020 +0.038" 8.540 0.021° —0.131 £0.007° 2.510 £0.028" 1.491 +0.023"
HL(?)  0.5560.018° 0.189 £0.005° 0.714 +0.017* 1.589 +0.034° 8.281 £0.019¢ -0.103 £0.007* 2.503 £0.025° 1.590 +0.020*
HL(&)  0.571 £0.018" 0.185+0.005° 0.689 +0.018% 1.565 +0.035° 8.294 +0.019*! —0.122 +0.007® 2.486 £0.026" 1.616 +0.021*

T RS bR 7R B T BNl R 28 57 .25 (P <0.05)

Notes; Values with different letters in the same column are significantly different( P <0.05).

I KOR T, B T AE 1 ~135 d J 325 ~385 d
i) SGR, ¥4 2 & F JL F1 HL(P <0.05) , [F]{AHE

M2 w0, YL A1 JL £E 135 d i1 325 d B R
AGR, 8% F HL(P <0.05) {5 YL fl JL —%%
RARBE(P>0.05), {£385 d F 445 d, YL [y B¥—HKE, % 5Bl (R ) 10 Ak £2 1] 1) AGR, Al
AGR, B3 T JL MU HL(P <0.05) . WAKHIBE  SGR {EAIIGE BT BE% R (P >0.05),

R2 FREBEERENER KRB ERIEREMFEFKIERE
Tab.2 Absolute growth rate and special growth rate for body length of offspring populations in each detected period

YRR KR (AGR ) FiE I KA (SCR,)

poffl?:ion absolute growth rate for body length special growth rate for body length
135d 325 d 385 d 445 d 135 d 325 d 385 d 445 d
YL(Q)  0.107 £0.001* 0.044 £0.000° 0.056 +0.000* 0.063 £0.000* 2.022 £0.005" —0.008 £0.001° 0.671 £0.009° 0.423 +0.006"
YL(&)  0.107 £0.001* 0.043 £0.000° 0.056 +0.000* 0.063 £0.000* 2.022 £0.006° —0.009 £0.001° 0.672 +0.010° 0.412 +0.007°
JL(?)  0.106£0.001* 0.043 £0.000° 0.051 £0.000° 0.059 £0.001° 2.016 £0.006° —0.007 £0.001° 0.534 +0.010° 0.457 +0.007°
JL(8)  0.108£0.001* 0.044 £0.000* 0.052 +£0.000° 0.059 £0.001° 2.012 £0.007° —0.007 £0.001° 0.520 +0.011% 0.435 +0.008
HL( Q)  0.092£0.001° 0.0380.000° 0.045+0.000° 0.051 £0.000° 1.924 +0.006° —0.002 £0.001* 0.508 £0.010" 0.423 +0.007°
HL(&)  0.0910.001° 0.038+0.000° 0.044 £0.000° 0.050 £0.000° 1.915+0.006° 0.001 £0.001* 0.488 £0.010° 0.429 +0.007°

T : SRR PR R R OR 225+ B35 (P <0.05) o

Notes: Values with different letters in the same column are significantly different( P <0.05).
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Tab.3 Gonadal weight, mature coefficient of gonad,net weight on 445 d and coefficient of
variability for body weight in each detected period

Bl HER PLILEL A Wil o REERER
. . mature coefficient . coefficient of variability for body weight

population gonad weight net weight -

of gonad 135 d 325 d 385 d 445 d

YL(?) 3.479 £0.761° 0.512 +0.125¢ 658.241 £12.139°  29.900 30.255 25. 684 20.455

YL(S) 17.049 +0. 836" 2.828 £0.137° 630.633 £13.322"  32.536 28.838 22.581 22.264

JL(?) 4.483 £0.852° 0.586 +0.140° 762.876 +13.582*  30.569 25.720 26.410 24.969

JL(&) 16.024 £0.903° 2.085 0. 148" 783.897 £14.399*  33.332 21.675 26.617 25.136

HL( ?) 2.772 £0.806° 0.461 +0.132° 619.869 +12.845%  32.696 31.523 26.108 22.153

HL(3 ) 14.504 +0. 823" 2.649 +£0.135% 593.858 £13.125°  37.270 29.447 25.274 24.701

T = R FURTR B 5 BEAR ] 2R 2253 835 (P <0..05) ¢

Notes; Values with different letters in the same column are significantly different( P <0.05).

2.2 BESHEEREERNELHNEENXR T i
1 IR T LR (WLR) W8 4 i 52 o Lo D

T (BWI35) (I HI 5640 BT L4 4 FIE 2(A B .C), F2Em|

H15 4 AT AL, 3 R WLR Fl BW135 5 52 11 1 Af] @g 30+

¥ (P <0.01). WLR I BWI35 805 4T 5 BE fg

R 2) .3 FEAG WLR 55 BW135 Jf o 2 A 5% o T me mo

S EHOR A TE 3 FE b S BUAR R A R, 3953 ooy LRI g

WIRALRA RTINS R 2 R MBEE, i A

IR, R P R B B FE A .o - EEESOL)

TR 2H 25% +5% [P, S5 40 e

2.3 ERFEFEREBLBRENEN RIS % gEEL T
U A BT VR TE (BWI35 ) ARG & (kT 4 26 =2

R (WLR) BB 424 (I8 2) JE07/ P i 55 107

R4y . FEMSE 3 D TIVEE AR BW135 i1 2 0750 100 150 200 250 300

T IEAS AN 5, M A% Bl (2R ) o 43 0 0 i oy SLMBREVIZ)

BWI135 B4 4 - #0472 (mean £ SD) ffy B

AL YL:209 |2, (81.49 +25.31) g;JL.182 /2,
(103.99 +33.3) g; HL.212 &, (76. 07 +26. 65)

=
]
=3
g ] 5 B PR A 2k 3 (WLR) IR T T25% WEE 5]
KE o
‘ o = b Az 25 3 = @ 15F
R4 BELGBRAEAGLNEENELRY =52 10|
Tab.4 Correlation coefficients between overwintering ® S 5t
weight loss rate and body weight before % ° 0 * 5‘0’ 160 1‘50 2‘00 2‘50 3(')0
overwintering in the carps HRA R E (BW135) / g
HIC R % body weight bgfore overwintering
correlation coefficient
YL(BWI35) JL(BWI35) HL(BWI35) 2 82 A IR S A S A B A 1R X T
AR . (A:YL,B:JL,C:HL)
b o 0.384 0.484 ™" 0.473**
KA (WLR) Fig.2 Correlation analysis between overwintering
T e R EAE(P <0.01) weight loss rate and body weight before

Notes: ## indicates significant correlation( P <0.01). overwintering of YL(A) ,JL(B)and HL(C)
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Tab.5 Sex distribution of the overwintering populations for low weight loss and high weight loss
" MAEL MAER A%

K , , ,

. number X number X number X

population
YL¢? YL & JLQ JL & HL ¢ HL &

LWL 56 57 0. 664 71 30 0.318 380 30 2.897
HWL 53 43 (P=0.415) 60 21 (P=0.573) 63 39 (P=0.089)

2.4 SEAFREERKESEFENERERE

3 R LWL A1 HWL 3 1A 75 A [5] 0 552 i
BRI RIS IR L 6 d1 6 n UL, 3 Ffi
AR (135 d) R EE 30 LWL i A 2 2% T

HWL B (P <0.05) (A4 J5 (325 d) 385 d
J 445 d (RF Y LWL BE(R 25 5 T HWL Bk
(P<0.05) ;3 Fft i 75 45 0 5 B B 4 K 3 28
LWL BHA B 278 T HWL A (P <0.05) ,

%6

BREERANBHERIELHEESNENRMEENGEK

Tab.6 Body weight and body length of the overwintering populations for
low weight loss and high weight loss in each detected period

0 1) B PEIE T [ENIS
measuring . body weight body length
. population
period YL JL HL YL JL HL
; LWL  73.363 +1.185% 94.673 £1.498% 67.577 £0.941° 15.638 £0.863* 15.575£0.980* 13.515 +0.775°
135.d HWL  83.834 £1.280% 112.390 £2.077% 81.858 +1.531* 14.910 +£0.850° 14.898 £0.120° 13.029 +0.112°
) LWL  65.181 +1.101* 81.103 +1.308*  60.906 +0.889* 15.376 +£0.930° 15.392 £0.963* 13.479 +0.775°
525 d HWL  55.162 £0.8838% 70.767 £1.458° 54.870 +1.052% 14.651 +0.824° 14.687 £0.120° 13.028 +0.112°
285 d LWL 321.417 +5.681* 378.902 +6.871* 274.891 +4.413* 22.976 +0.141* 21.150 £0.168* 18.219 0. 148°
HWL  281.598 +4.697" 324.839 £9.070° 244.946 £6.812° 21.993 +0.134" 20.233 £0.270" 17.618 +0.240"
s d LWL  771.684 +13.284* 923.050 +17.534* 716.179 £10.338% 29.450 £0.191° 27.583 £0.220* 23.627 =0.200°

HWL  683.325 +11.343" 791.951 +23. 716" 648.906 +16. 945"

28.471 £0.162° 26.638 £0.428° 22.734 +0.327°

T : R FURTR B 5 BEAR ] 2R 2253 835 (P <0..05) ¢

Notes; Values with different letters in the same column are significantly different( P <0.05).

2.5 BELEERKIRERPEREEIERN
BXRSH

B A P B 4 2K 3¢ (WLR) [a]Jm 91 2R K P g
AR O o A 45 2R WL 3R T o dy T AT AL, 3 b i Y

R7 BHEFERIREEKERIERHEXRE
Tab.7 Correlation coefficients between overwintering
weight loss rate and growth performance
indexes in the carps

NG IR SN PR HHRFEL
population ( overwintering correlation coefficient

SGRy385 BW385 SGRy445 BW445

weight loss rate)

YL(WLR) 0.004 —0.437 0.007 —0.377"
JL(WLR) —0.064 —0.364% 0.097 —0.283*
HL(WLR) —0.054 —0.201* 0.11 —0.254*

e FORBEMIC(P <0.01),
Notes; #x indicates significant correlation( P <0.01).

WLR [fi] SGR,,385 .SGR,445 ¥ I i ] (P >
0.05) ,{H WLR # BW385 BW445 7£7E i 2 117
K (P<0.01),

3 the

3.1 3 FEERERK MR

PR VA ] % R T AR R ey 0 £ L
i FEREAL T AE N EE AR (R) BT
ik FE A 45 AL PRV e, B e A g B A R 2 I
KA, T HE MR A B A A+ o A
RR o 7 ] 5 S g 0 21 7R RS A 2 3R L O 2 00
PUIERE I8 25 TE R R VLB e fe i — Dk
A7 ] R i 7 R AT G £ L BT IE T R B A
HFAE - RAMEMZEH . UEZRICHEAR
ARSI , XA KRB BB SE O R T AR K
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The preliminary study on growth performance and overwintering weight
loss of Heilongjiang carp,selective line of German mirror carp and
the cold-resistant line of Hebao red carp

HU Xue-song'**, LI Chi-tao', XU Wei', CAO Ding-chen', JIA Zhi-ying', SHI Lian-yu'"
(1. Heilongjiang River Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Harbin 150070, China;
2. Institute of Aquatic Economic Animals and Guangdong Provincial Key Laboratory for Aquatic Economic Animals ,

Sun Yat-sen University ,Guangzhou 510275, China)

Abstract; In the present study,the growth performance and the effects of overwintering weight loss on the
growth of Heilongjiang carp ( Cyprinus cario haematopterus) ( YL) , selective line of German mirror carp
( Cyprinus carpio L. mirror) (JL) and cold-resistance line of Hebao red carp ( Cyprinus carpio var.
wuyuanensis) (HL ) are evaluated by using passive integrated transponders ( PIT ) technique. The offspring
populations of YL, JL and HL were generated at the same hatching time and under the same rearing
conditions, PIT tags were implanted in the muscle of all experimental individuals on 135 d ( day).
Afterwards, the related growth indexes were measured on 135 d ( before overwintering ), 325 d ( after
overwintering ) ,385 d and 445 d,respectively. The results demonstrated that the special growth rate for body
weight of JL. was significantly greater than that of YL and HL only during 1 —135 d(P <0.05) ,while YL
had faster special growth rate for body length than that of JL and HL not only during 1 —135,but 325 —385
d(P <0.05). The coefficients of variability for body weight in each breed ( line) exceeded 20% in each
detected period indicating there was a large variation of body weight between individuals within the same
breed ( line ). For each population examined, though male fishes had greater gonad weight and mature
coefficient of gonad than female fishes on 445 d( P <0.05) ,significant difference of growth rate between
male and female was not observed during the whole experiment. In addition, there was significant positive
correlation between overwintering weight loss rate and body weight before overwintering in three carp breeds
(P <0.01). Interestingly , overwintering weight loss rate between individuals with the same body weight
scale in each carp breeds(lines) varied greatly,and these individuals could be subdivided into 2 populations
with low weight loss (LWL ) and high weight loss( HWL ). The body weight of the LWL population was
significantly lower than that of the HWL population on 135 d( P <0. 05) , while the LWL population had
higher body weight on 325 d,385 d and 445 d than the HWL population ( P < 0. 05). For body length
performance ,the LWL population was higher than that of the HWL population in each detected period( P <
0.05). The overwintering weight loss rate had no correlation with the special growth rate for body weight
during 325 —385 d and 385 —445 d,but had significantly negative correlation with the body weight on 385 d
and 445 d(P <0.01).

Key words: Helongjiang carp; selective line of German mirror carp; cold-resistant line of Hebao red carp;
growth performance; overwintering weight loss
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