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(SGRy) B F (LT X R Con; MK E MRS, A 41 B 4119 SGR, MR F C AN R Con; (3) FEVLER B
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A RAERESE B, LAK 43 B 5055 O A # A
SM SRR AL AR AL S bR U R K RO
AR AR R RE 8 A A B 58 b i O AN T Y 48
Blo H/INZERNAR A2 M4 fi1 20 Rz da o b B
K0 4 2%, 8@ #h B 4 K ( Over-compensatory
growth) | 58 & #MZ A= K ( Completely compensatory
growth ) | #f 73 #b £ 4 K& (Partly compensatory
growth ) A1 A G #b £ 4 K ( Non-compensatory
growth) o Zi4 BUA 1Y S AME AR K L B0 B9
ISP W S, DLk A A AR o o 4 1 fin 21
BRI I RS ALY B B MR K
5ERAMEA A, UL B BR AR 7 22 R 68 1 i
HAAMEE K,

ABFFER AR PURASE 2, VLRI 47 58 4
PR, DA A 5T s R IE il 32 R A K R 1T
Prad AR PERE ) T B 468 bR, H A TR 5T i
BT it 2% 4 £ 7R 280 LR 5 A 0 B A B A R
S5, HA A R AMERE TR AR 19 28 AL KL, Dy o o
B i FR A AME AR RS AE AR

BRI

1.1 FiRBSAFEE

FEFE IR AE K 77 B2 0 58 B IR oK il
WG L g S 3 b 1 — A4~ T R 0 rp R AT,
PR 2.5 mo 56 BT BT 2R 4 iR
KBS L AL T TS S B4, 94k 2 A
J5 ¥ 360 et Brldt: , HRG 5T i AR — B, W
BRR T O (23. 44 £3.21) g (BT HIHT T R 4
HFEHLA 12 R4S (RS :1 mx 1 mx 1 m)
i RIS EE T3 N 5 b PR 4L R — A X TR
M, HREIANEE, BANER 30 B, F
FF M1 ) A3 AU 3 1Kk (8:30,12:30,16:30) , 3K
FEMEFFLE 30 min, H B o0 AR T 1) 3% ~
5% , FEAR IR AL K A R BUAVESE 24 9 B, AR
PEWEZ
1.2 #ERE

T4 IR F A IR FT UL 24 h, SR 5 FR i
ENENDTS N R 2 ol Sk F T ( Sk R RO LR [ S
ARG R T 58 4 FRAR TR 1 07 =X, T A S 3
SrBRAR . 5% NIKKI 2622 kA2 4500 1 2 Ab B
HA T T — 21 4 A X 48 1R 5 % IR 4 25 /N T
10% s 9% S 5% WL 1y I i) S R0 I ) 1) 4 35
1R 75 ¥, AR TR0 4 U 52 50 RS0 58 8 ML AR 0 11
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45, PTLAAKI 3 A-4hBIAL A B LC %
A% 1 BT 5y S AT 1500, Xt B AL Con [)
PR LR BTy ST H50R, 758 R0 75
do FrECMR A G m B 1 035 it 3% 7 £ E 5 1l
Hoko IABEIYIR] , BEIC SR A IR e 1 FE
FSE AR O, WLt R AR Ol i T = S RIAS
TR Ty AR h 4yt A R, DR AR LIRS
ZifUn AR B HGL BT, 2B — R B R
10 min PAYIAS AN FERENL 58 2 B BRSO Ak, 7]
HIWT AR R
£1 EARERBBWAE

Tab.1 The feeding scheme of the formal experiment

il HMHZE/d  Feeding schedules
Group S1 F1 S2 F2 S3 F3
A 5 20 5 20 5 20
B 7 28 7 33
C 15 60
Con 75

TR T S REEVURAE I, F ARG i

Note; In this table S indicates Starvation and F indicates Feeding

JIT A A A 1) 2y 8 SR AR — YL B B T
BEFNEE AR € FE AR, BRAF UL I 2600, A 4
FEAS 1.2 WYL B B 1 /5 0 A= 48 Ar (14
AR RJE) B ZHAESS 1 IRYUERB BT 5 A
2 WYVERRY B IT b i 5 AR K 48 4 5 C 2H 23 i
5 1 WIUVRI B2 oI5 DL R AR S A 56 20 K
E— AR HRE A 5 AL 1 X5 B X BRZH Con 43
BITES 15 35 RIGEA:KAG R . KRG —K
JIA I e A= K A8 bR e T AN B S 1 52
TEMEBT B4y a0 T i AR B U R SR
SRR (T A, IS S AR R G .
AR ATR PR, ZAELHK 24 h
1.3 £RKEXEHFITE

R E A K & (specific growth rate, SGR) (351,

Ser = (ef=1) x100% (1)
X g = (InWy =InW,) /(1 =) , W, W, 73514
XL H I o, AL, AR BT

BT RK LR E A K 3 (specific growth
rate of body length, SGR, )" .

Ser. =100% x3(InL, —=InL,)/(t, —¢,) (2)
KL, Ly AR RIRERE H W 6, Fey I fAIREK

FETHEWERE K YRR E A2 K 38 (specific growth
rate of condition factor K, SGRy) [14],

Scre =100% x (InK, —InK,) /(t, —=t,) (3)
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K, K i L H A ¢, F ey ARETEE K =
W/L’,

Cy LR THAES

AE3# B ( condition factor, Cp) :

Co(%) =100% x (W/L’) (4)
b WO SRR (¢) s L SRR K (em) o
1.4 HESZITS5HH

I T SPSS 20. 0 GE 4 Hh Y S
ZJ7 04 (One-Way ANOVA) , A} Duncan (K £
RO 2% 2H 18 22 57 1) W PR AT LA, BT AT &5
RV + FrifEiR (Mean + SE) £IR

2 4k

2.1 AEYIE-EEBEIAERG T EHIiTeE &
R EEKEHEMm

1EF1L BB, BN A 41 B 41.C 40 Bl 5 .
715 d 5, F K 1 20 .28 160 d, Xf R4
Con ZHIE ¥ 15 d, A e K R g %
BT A 3 NEL(P <0.05), H 3 N FRA e
AR R T BR A e A K R . RIS
— AR E I 4 AR AR K R 2
5 (P>0.05) {0 A AP 8RF B H 8 i e 2
KRB AL i AIG, 1 C 4L A X IALAH 22 A Ko M
ARG WG, 4 R4 R B A i e
K2 3 AN AL RS A K SR AR ARG, (H A
U B.C Al (B 1),

2.5 =A
B
; 2.0 aC
2Con
3145 1.5 o
Ha 1.0
% 0‘5 Ii[%
0
F1 whole last

BRI A A R B B

Different stages

B 1 ATEMER4FHRRT A ETEH TR
HERBEERENZMW
Fig.1 Effects of four feeding schedules on the
specific growth rate of juvenile Cyprinus carpio
haematopterus new strain

Elh FLARTRES — WL W Be 45 15 18 R 52 £ W B Bt ; whole
PR FRELN, B 75 d 5 last FORBHTRIRES TR 40 d Ay B
BrBto AFI/NG FRARFRYLA 22 5 23 (Duncan [RZ T I
,P<0.05),K 2-5 [
F1 figure indicates there feeding period after the first starvation
phase; Whole on behalf of the whole experiment period, 75 days;
Last representatives from the test over 40 days of feeding period.
Different lowercase letters represent restriction differences between
groups (Duncan’s test, P <0.05) ,the same in fig. 2-5

2.2 ARENE-EREFEEA R H T E R
BRI h=:kr b=

3 AR ARV B B B R e A K
FIRTA A (P <0.05), M3 MAFAIEE,
AR AR A A S5 B LA ST ) 1% 385 o i B2 A , 4b
A C IR A K AR g LT b 34 A Rk
FHZH B(P <0.05) , {EMKE MR B, AL FHEH A
FALFZH B AR A KRLE R 25 TAHA C
FIXTHEZH Con( P <0.05) , WK 2 ~3,

§ 2.5 c n 1];
8 2.0 c
BK i |
+ 1.5 o a ;il Con
2% 1o b b
b
i Pl |
s O 3
YR WERRY
-0.5 Starvation Refeeding
WE A F BB

Different stages

2 AEIME 4 MIgIRTT X E e
FmESEERKEEERENM
Fig.2 Effects of four feeding schedules on
the specific growth rate of body length of juvenile
Cyprinus carpio haematopterus new strain

SGRy, JJy— Bt AR L AeE 2 1K, Starvation Sy 4540 BE
A —IRYURB B (A (BC 20435008 5.7 .15 d) Flxt B4
Con fYIIEL 15 d;Refeeding Jy FI 45505 MBI B (A B.C
2043524 20 .28 .60 d, Con 3 60 d) , & 5 [

SGR, is for the specific growth rate of body length L in a period of
time, Starvation indicates the first starvation period of every
treatment group ( group A, B, Cis5, 7, 15 days respectively) ,
but control group Con is feeding for 15 days; Re-feeding indicates
the satiation period after F1 ( group A, B, C, Con is 20, 28,
60,60 days respectively) ,the same in fig. 5

a
a
a
J I b l
A B C Con
AFESEH A Different groups

B3 =Rkk4 MiRAAIETE
FmARYBERFEERZHZIT
Fig.3 Effects of four feeding schedules on the

AL 2 2 3 /%
SR,

S O OO =

S N B OO N

specific growth rate of body length of juvenile

Cyprinus carpio haematopterus new strain
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2.3 FEE-EREHRIRS X &2 &
R4 &AL E R RN

i 4 mTRUE L TERIAG FNEE AP 23 4% b
P2 [R) X M2 R B IS B 2 R A B (P >
0.05) o Sw0ka AL BEAH L, 2% 20 4 ) BAL 3 2
AT K. SR T AE DL B BL &S S5 (B CF _s Bir
Bo) ARBRAR C i 2 e 2 I T A 3 N4
TERSZ B IR BEAS R (R CF_f BrBe) AbBEZH B

FAL PR C AL BE AT A0 R 2 o 28 AT, i 4b
PRZL A SXTAZER AR E (P <0.05),
0. 0035 a
0.003 ML & aabl mMb b "
5 0.00251 M | E
= 0.002t @ "
% 0. 0015 | B
= o.001 [ aC
0.0005 | [ | _—

CF 0 CF.s CFf CF_t
PRI A A F BB
Different stages
B4 AREHER4 FRRA XX ETE
o R 40 B L B R RN
Fig.4 Effects of four feeding schedules on
the condition factor of juvenile Cyprinus carpio

haematopterus new strain

Hi1&El 5 mT LA FELER B B (SGRy, ) , AbHEZH
AMIEHEREERRE T RAREZ, HR KT
HoAth 3 AN4L(P <0.05) , AR B .C AR FEE
HERR AL T SXF IR & 25 (P >0.05)
TEMRE BB (SGRy ) , AL FEZH A BT 36 B 1 4% 8 A
KRB A 3 A 22 R B3 (P <0.05)

2.4 ARANB-EEEAREARNERERE

FEREARIE I3 bR A (B .C HH%
WERE A R FE R IR 2 s, T AL
KRGS R R AR A iK%
SHTESL R AL HAL A ST TRERR N 8. 7% 48
ANPAS AL B, HLARR A AR ORI T
H,
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1.0
0.5
8 0
-0.5
iﬁ -1.0
#a-1.5 A
Ha-2.0 =B
& -2.5 oC
= 3.0 @Con
- LR SRR
: Starvation Refeeding
R HAA R B B

Different stages

ES5 AEFER4 PR X EiTE
FmRYERHEEFEERENZ
Fig.5 Effects of four feeding schedules on
the specific growth rate of conditin factor K of
juvenile Cyprinus carpio haematopterus new strain
SGRy Jy— B[] A IEHE BE K AR E A K 28
SGRy is for the specific growth rate of condition factor K in a

period of time

3 e

ARG R B R AR J7 58, B AR i 4 it
WIRRS i 282 PR J5 0 ST BT S R gl fa g 2
8 I ) R K A 2l A K, TR 8 T 1%
A58 WK I A K B I A5 Lk i B T U R
— BB o A ) 2 T B R N B
A 3 A K R 2, A B T 0K i R R B
S S 2 S AR 30.5% , Bl
EPR A HmE 8 J )G , IR 4 AR b R 2 4%
MR BEA R A i) 4 TS A
BRARLE , FEA T2k TAMEE K s 2 L Ak
(8 I B, AR BHZE C 500 BRZH 10 5 2B KRG
BEZF(P>0.05) , {5 W] 2 6037 i 22 40 0. 2
o 15 d W R m AR R AMEAE KBS T, B
SRIEA [ B, X REZL B R AR KR 3 AN 4b B

2R AR Y e e — I B B, X IR A
B9 R A R AT IH AT FRZH AL B4 B .C /&, X

55 HEIDE 2% (B 45— 80 i, JLk S
d JE PRI B A = A £ 20 d IR T7 SURE S
AR e T BT il 2R 4 DDA ) b
R, HIXR S 0 3 T IR # SRR T Y
XHHEAL(P <0.05) , If H il g /e AR5 4k T 12
AR BB BEAE R
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®2 ARA/RAXBERIERE

Tab.2 Feed consumption of different feeding methods

A[FF84E  Different index

4340 Group

HMEREYd  Feeding days CT/kg TR/ %  Feed rate SGR/ %
A 60 3.42( £0.07)*° 8.7% 1.70( £0.51)°
B 62 3.52( £0.15)" 5.9% 1.08( £0.13)"
C 60 3.46( +0.16)" 7.4% 0.87( +0.18)"
Con 75 4.36( £0.19)" 0.60( £0.40)"

T PRV NG FRHMUR LR 22 5 B35 (P <0.05)

Note ; In this table different letters denote significant differences between treatments (P <0.05)

A 5 T 40 2 9 BF 9 £ T DL R
Bl E B K8FR. BAVCEVICZ ™ N, 14
G M A R0 A AT S A R B, 4l 24 B8
P (BB A 5 AR S 6 , AR 3 ) 1
Jokh B A 1 35 BT R B A R R
(SGR, ) P FE 5 52 2 4 3 (SGR. ) , B
B K I 0 ok i 5 B 1
s, TS R B A 393 ] 42 DA 1 2 75 77
TE—E R, ARk 50 55 0 2 0, ZE LI ],
W BN £ 1 A A K % SR T R
ZL(P <0.05) , YW 4 LI 1] 4 1 T e A it 52
LRI, A AT s o s 2 S 50 1A I 3 2 KL
AEZERL , AT B0t M P P 1 B4 T TE 3 4%
WELRAS TR, B DL A s, fa Ak
F I T, LR S (G T A MR
APt R A %, TS AR M ), Ab
FIAL A B UK A 4 3 1 T IR AL
Con(P <0.05) , Y B3E T VLI AT K (5 d 57
d) RS A R0k o T B0 5 8 40 £ fr A K
KRR

S HEL S FEE 1 3 7 22 1, 520 T JEL 3 A B
A5 LA TR BE 1 R, LRI B S5 KR, A
UL C A AT BE B KT LA AL, 7E 4 AL B B
Brja AbTRZ A 53R 2E BOR B, X B,
R (15 d) HO VLR 2 5 350 fe VA I 3k 2 0 I 9
ARG A, ELI S 0I5 G 5 3% s B
B E] (7 ) UL B R AR 2 S M 0 A 1 4%
WELARAS T 9 5535 WA (FL R L I B R REAE |-
TERARMRAL UL (5 d) HR 2 f0 (R )
ARSI AL 28 5o W06 4 4R WU AR R BB AR
TER I . Aok B, LR A % 5 5 o (A
W TR, X5 LAV 280 [ 5 45 B A — 3K,
(EL LA L] 5 7T A7 76 10 2 LA A 7 ik — 2
BIFC. DU LD AL A (IR 596 R 5 o A K R

HEACT XL Con (P <0.05) , 4b ¥4 C By
TR AR A 3 A4, (HARFEA] A e
SR ) 1) 2 s TR RRZE (P <0.05) . gk
UL, 5 d iYL, FARNIE W EE T R bR, i
MBI (S d) BESEA R f AR I s 22
M A 1, HaX R SOR B0 B4 Con B W45
Z . QPR A (1B R 5T A A b B
L VL A A5 AR T HAR & F . 4
BorHTEE A P MYLE S d 1R 20 d EER 3 YAy
PR Ty 2 RE B A v T B )y o A R kM AR
BN, HAT4E 8. 7% Wi B i, i 45 R ] Ry itk
— 0 1 AT SR &)y £ kMG B BE ST RN R T M AR
KNI ARSI ST,

RAEBA TR, il REA A A2 AR K
PR UGS BRI PR 5385, o g A Kot
RE 10 YUAR-1RL B A0 00 20 IR IR AR ] DLk £
PR DU 5 B0 0 (4 T 15 58 Ak MEE B 2R 1)
PR BB A I P AN R KRR ™ HJ A
SEBRFRFE A 2 EORA A A TR A K
HEHEATA R PR HR 527 RS phy
Fo A HLT IR A BB 68 78 2 i Be, R 22 & i —
BRI EREREE R RR T 2 B R EXN O A
(S50 7 S AT A Sk, I ar - VS A
SEDT TR T M R HE R BRI

B 3k -
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Effects of cycle of starvation-refeeding on the compensatory growth
performance of Cyprinus carpio haematopterus new strain juveniles

SU Shengyan'*, PAN Wenjing', ZHANG Xizhao', HUANG Caiji', ZHANG Chengfeng’, TANG Dan', XU
Pao'~?

(1. Wuxi Fisheries College of Nanjing Agriculture University, Wuxi 214081, Jiangsu,China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of

Fishery Sciences, Wuxi 214081, Jiangsu, China)

Abstract ; In order to explore characteristics of compensatory growth of juvenile Cyprinus carpio haematopterus
new strain in cycle of starvation-feeding, we chose 360 juveniles with the initial mean weight of (23.44 +3.
21) g, and divided them into 4 groups randomly, each group was set to 3 repeats containing 30 individuals.
Fish were fed in four feeding schedules as follows: Starvation A ;5 days starvation(S) —20 days feeding(F) -
5 S5-20 F-5 S-20 F; Starvation B; 7 S-28 F-7 S-33 F; Starvation C; 15 S-60 F; Control group Con: 75 F.
The experiment lasted 75 days. The results show that; (1) In the recovery of satiation period after starvation
the specific growth rate (SGR) of the A group was 1.70% , significantly higher than that of the group B of 1.
08% , group C of 0.87% and Con of 0.60% ; (2) During the starvation period, the specific growth rate of
body length (SGR, ) of three treatment groups was significantly lower than that of the Con, but significantly
higher than Con after refeeding. (3) At the starvation period, the specific growth rate of condition factor K
(SGRy) of group A was significantly lower than those in the group B, C and Con, but significantly higher
after the satiation period. (4) the feed rate of A in the treatment group was 8.7% , higher than the other two
groups. Based on the SGR as the main evaluation index, the results indicated that the way 5 days starvation
(S)-20 days feeding( F') can arouse juvenile Cyprinus carpio new strain to have partially compensatory growth
effect and save 8.7% of the feed consumption.

Key words: specific growth rate; compensatory growth; starvation; juvenile Cyprinus carpio haematopterus

new strain
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