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[FEE] KT (6.456+1.868) g I S R JRESMR ( Procambarus clarkii) PR [ EHAZ N 12.1 ecm F117.2 em
B BEDE 2S48 9, BI7K 300 mL 5. X RRAIA 3 N4, = B e 1241 AIREE e} L 4R e 2 sk M4
FRTE &N 42% 129 27% AR 55540 (Rotation) A 4 N0 %1°8 R1.R3 RS R7 4,4 1 d.3 d.5 d,
7 d TRl R S i 42% 1 12% RO TERE, AR SCIRRESE 30 d. SEIR SRR AL RS AR IR BTG K
WBERT HLH(P<0.05) , 3 HAESHRERE |53 KT R1ZH(P<0.05) ;RS HARFR K . M 24 30 d W F1
WEREEERTRFAM L 4 (P<0.05) , FRHIX va [CJRE AR F, h A RS AR Ar. Ha& 4l ek
ZH, R3 TR R EURAT, R BN T M 4 (P<0.01) , B3/ R1 41 (P<0.05). R5 ZHIMER R EULIRZ R3
4, BF/NF R (P<0.05) . RAEABFIT LR, R3 A MM sUBA AR, RS 7=t by, @ UTE AR =R
JH R3 4001 RS AT R AE.
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Effect of Different Feed Rotation Cycles Between Different Protein

Level Diets on Red Swamp Crayfish Procambarus clarkii

Yu Fan',Chen Youming®,Zhu Angi' ,Huang Cheng'

(1.School of Life Sciences,Nanjing University , Nanjing 210023, China)
(2.Freshwater Fishery Institute of Jiangsu Province,Nanjing 210017, China)

Abstract : Procambarus clarkii weighting(6.456+1.868) g was placed in a circular container with a bottom diameter of
12.1 ¢m and upper surface diameter of 17.2 cm. Add 300 ml water in each container. There were 3 groups in the control
group. High protein diet group H,low protein diet group L and medium protein diet group M were respectively fed with
protein level diets of 42%,12% and 27%. Rotation group was fed with high-protein and low-protein diet in rotation.
Rotation group had four groups which are R1,R3,R5,R7 group,every 1 d,3 d,5 d,7 d rotation of feed. The experiment
lasted 30 d. The results indicated that only the weight growth of R5 group was significantly higher than that of H group
(P<0.05) ,and the weight growth of RS in single-tail test was significantly higher than that of R1 group(P<0.05). The
crayfish of R5 group grew fastest. The food intake of group M was significantly higher than that of rotation group and
group L(P<0.05) , indicating that the medium protein content of the feed has well palatability. Compared with each
group,feed coefficient of R3 group was the lowest. The feed coefficient of R3 group was significantly lower than that of
group M( P<0.01) and significantly lower than that of group R1(P<0.05). The feed coefficient of RS group was the
second. The feed coefficient of R5 group was lower than that of R1(P<0.05). According to the results of this study,
R3 group has the lowest cost of feeding and RS group has the highest yield. It is recommended that the feeding methods
of R3 and RS groups are appropriate.

Key words : Crayfish, feed rotation cycles,weight gain
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SERJFE M ( Procambarus clarkii) XFR/NERE J& T Bcsh ] R oe gy RS H 2 H AR,
MR EA R AN E AR o2 b [ R RIROK G B RS, St e o TG i B AR SR 1 7 o R o o
HATE ) 2T T o PSR MR IR A A AU R G 3 SR oK. o TR R 1) 7 S A Wt 0 5 Wt i
UNEE IR 37 | b £ TR SR AT IR IE RS I 3R 5 M 325545 . Jarboe Al Romaire' 45 A7 & BRI
FrHH 5% B BE AR U 3 v 5 FC B AR AR BE A KL Jover ™ SREGBRURFEME 8 Bl 3 5 AN W) 4K 1 I A PELRL, 45 S
TR 22% ~26% FE (A H5ad . [ N A AT 3 W ARV 279 2K A 5 A FE R G v RS R LA & sk e ) SR
RV =y v QR B MR  FRAEAS  , AXF ST RS FRIE AN | 5 B AR M T A B ORI RA
G FRAREDRLR I R 2 55 3 6. X TYLVERR T Ui e i 2 e & & 28 I FL2E A 72 2R A oF
GEO L RS RI UL 4d A 4d (Y 5E FCIEESIR, JLUR R4S AR RS AR A8 3R B R R AR, JE T A AR
T ARE T AR R L 4y 25T AL HORE ) A5 A TR & SRR B LT T 4 7d SR 1
S R IFFAR R BE AL S AR A, R R 3 d AR AR} T A A B A S AR A K A AR H X A
i AL i S IR AIE. AR SR AN ) 2 11 3% e A DL A ] 48 B B R0WRE o TR, 01 50 v [G i 2 M
SRcE Fe i TR, O v RSB HR IR A4 i EDRLR FH AR AN B i e 2%

1 AR5k

1.1 ##E

SEHG FH 7 FC R AR 3L 140 B IR (6.456+1.868) g, B {d 4 | S R T VT 9548 IR AK K P2 B 5% i 4 v
FE .

TR RIR A K =W 58 I B (%) 3 R IC &1k}, 85 0T & 54300k 12% (IREE 1) \42% (=8 1) i
27% ().

S K RS2 3 FE 0BT 1 E SROK KT 20 °C. A8 140 MRS AR IR THT BT AR N
12.1 em BHETEAEN 17.2 em WBEDEARR , BABDE 2525 i — HAR, IFA 300 ml K.

1.2 FHi&
1.2.1 548, %% 50 2 K%

SEUAE 7 AN SR A A R( R—rotation) . #5520 1% 4 N 4H1C 8 R1,R3,R5,R7 4. X RE4 K
2R R H 40 (H-high) R AR L 240 (L-low) AR & AR M 24H (M -middle) . 4541 20 F& 50 K5
BCHR  MEMERS P SEHRHFEE 30 d. ARE A R R AOR 5 AR T DR RIICER LR, R1T,R3,R5,R7 4% 1 d,3 d,
5d,7 dFHe R H 20, L A4TRT M ZH 40K 40 45 M s 2 1 AR R e AR VDR AR ST, o TR R
IRES T H % 2 d. SCYRAHLSC PR SR AE B 15 00, SR R TG B MR A X, 8 R A 8 R AR A i — R4 J ok
e AR IESE H EREVE T4y, R 9 B 30 43, i SR AR AL A7 TG B BT RIS ST A L, SRS B Hh Bk T 4
K, PR R

SEBG T b A AR, 1A% 30 d J5 , FREUE A A R B ZOR IR T i, TR B e K

Gt 4541 30 d P ER RPN AR R AR & &, Sedl N bR, PRl A5 A ik A v AR (R B
S35 1AL ARG AH IR RS ) BE A 35 i AT b, AR ST BSUR T i AR R 2R A R R I R L
N, AR 30 d NRPFEIRERIEE RS M 48 KB ST e, AR E IR A [ 2 1 1 i
BT AR 500
1.2.2 #2547

WRLRE=F/(W,-W,).
K F O ESEE R (g) s W, W, 405 R SEI A5 RO TF IR i A P XA BT i ()
1.2.3 HKBELERE 54

SEESBAR UL (3425 shRiE 22 ) BIE 3R, R Excel BPEREEIR AT AUREA 7 224007, SR IG M4 P
EHEAT ¢ K050, XSURBALER P>0.05 PIFEAZEFA W3, 0.01<P<0.05 PIFEAZE 5 W3 P<0.01 PIREAZE 7l
e
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2 R 55

21 BARRRENMEREBNEK
PR 1 a5 2 e PRSP T 9 4 R R 35 LU, XU A B 25 SR R W, RS 4 o [ S B R A o
BRI, B3R T H MR BTR K (0.01<P<0.05) , HoAt 25 20 A 1A Bt 4 K /e UR A 36 | JE i 3 22
F(P>0.05).
£1 BAFHNEERE(W) BKE(AW) REREHRE

Table 1 Average initial weight(w) ,growth( Aw ) and significance test of tech group g

2651 R1 R3 RS R7 H L M

14 6.60+1.86 6.71+1.75 6.68+1.99 6.84+2.00 6.39+2.00 6.33+1.60 6.66+1.96
AW 0.82+1.05 1.42+1.70 1.60+1.48 1.14x1.31 0.75+0.82 1.24+1.40 1.38+1.25
R1 — 0.207 0.062 0.393 0.821 0.294 0.134

R3 — 0.730 0.578 0.143 0.720 0.932

R5 0.310 0.032" 0.433 0.614

R7 — 0.265 0.831 0.567

H — 0.491 0.162

L — 0.427

T * R 25 L #(0.01<P<0.05) A2 [A].

22 BARKEETHEREILE
A T 2155 X6) RRZE 6 IO B ] B e [ R 2 MR - 88 B i 5 XU i MR I 2 SR 3R 2 3R 3 3R 4. X
MR Z M RR MR PR g 5 B E R W3 5. LA Z T a8 W i as £ 0
6. F2 RINHEBHLSRIEABERES HY LAXRENZER. R4 WKL R LN, K05 H R
WM EE/NT M 4(P<0.01). F£5 FWHLAH30 d WFHHEEREENT M4 (P<0.01). 544
R ERE TR EER. ERH M ANEE K
®2 SRRAREAEAES5 HARRNNERNEZHRE

Table 2 The high protein intake and significance test of the same time period in group H and rotation group mg
415 R1 4 R3 41 RS 41 R7 #
el 63.9+53.1 45.4+32.4 47.1£24.6 52.0+65.8
H4H 62.0+47.9 69.6+52.7 70.8+50.9 76.3£56.1
P{H 0.899 0.095 0.071 0.086

®3 BRBARECREES5 L AARENRERNEZERE

Table 3 The low protein intake and significance test of the same time period in group L and rotation group mg
ikl R1 4 R34 R5 4 R7 4
il 43.6+28.4 59.1+44.3 66.0+£52.3 52.0£32.5
LA 49.0+34.8 52.1+37.2 52.5:x41.4 44.7+38.4
P{H 0.593 0.600 0.372 0.521

R4 BERFEASMA3NdHNLHBEEESEEHRE

Table 4 Average food intake and significance test of each rotation group and M group within 30 ds mg
bl R1 41 R3 41 RS 41 R7 41
Lite 3| 53.8+9.1 52.2+37.1 56.6+36.4 53.6+24.4
M 4 91.2+41.1 91.2+41.1 91.2+41.1 91.2+41.1
P i 0.005 "~ 0.004 "~ 0.008 ** 0.001 **
TE: o+ FOR 2 5 (P<0.01) A
®5 ZXMBANIATEHBFEESSRZERE F6 BREHANJANFHERERZERRE
Table 5 Average food intake and significance test of Table 6 Average food intake and significance test of
each control within 30 ds mg each rotation group within 30 ds mg
20 51 H 4 L4 M 4] 215 R1 4 R34 R5 24 R7 #
HER 67.2+49.7 49.2+35.6 91.2+41.1 R1 4 — 0.902 0.816 0.786
H #4H (P i) — 0.195 0.105 R34 — — 0.718 0.983
LAI(PfH) — — 0.001** RS 41 — — — 0.646
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23 EHRHESHW
2 4 5 TGS BHR 0 PEORE 2 B DU A B 25 SR DL 3R 7 Fk 8. 38 7 FIk 8 R W R3 A1 B R ECH
1.91, EHABZHARAR, 2%/ T R1 41 (P<0.05)  Hi 3#/NT H BYUDRL R & (P<0.01) . RS 4 AR R B
FH/NT RI A (P<0.05) , oAl 0 R R BOIC W35 1E 22 5. 5856 A4 A 05 e st RIS in 17 Jep) 2 8, B
Jir DA AT BE S DG DA R A L AN 5 PR D7 =X, TR 2 1 1R
x7 SHEEBETHERRHY
Table 7 Feed coefficient of crayfish in each group

215 R1 R3 R5 R7 H L M
S PERL R 5.3+5.43 1.91+1.14 2.38£3.10 3.93£9.57 4.12+2.86 2.5412.97 4.09+4.05

R FAEMEMABMEZEWERR

Table 8 significant two-tailed test for feed coefficient of crayfish in each group

215 R1 R3 R5 R7 H L M
R1 — 0.014* 0.045* 0.583 0.399 0.056 0.448
R3 — 0.546 0.377 0.003 ** 0.387 0.050
R5 — 0.493 0.072 0.870 0.166
R7 — 0.933 0.536 0.946
H — 0.094 0.980
L — 0.202
M J—

3 g

31 RREREEMEREERURSMW

25 20 7 PR ES R B A i 186 K e Pl s AR, RS 41>R3 4U>M 41>L 4U>R7 4>R1 4>H 4. 4
SRR S d SRR RS AT B R HZH A T R K DN, 2RI T v G BB MR R
AT & B, R R T e S T 37.95% N b [ 5 A i S R AU %) 2 1 S e B PR AR
B i BT RAAR. DR PR o ok g A 2 1 T i 2 5 O P T R, 8 B PR B MR 4 A AR
PERE IS 45 SRR RS A 5o [CJF B MR (R T e KR A B R AG 30 1 B KT R 4L, SR RO e 54 A it J
TR G AR 2 o8 e G T B MR A A ) 5 o A Tl o AN B ABCHS IR o FR R B R TS VR TR A TH AR TR D
B0V A5 i [ DA MR ML 2 2 DRDK RN AT ), 9 T L2 2 35l v o e 2 (1 TR S Tk R AR Ak, R R
ML 3 o PEAS 1 i [ i M A Py R 7 3 P P 0 1 S AT T80 s B0 1 R L il P T T R (R A
NEEGAE 3 d 5 A THE. IR i R T J A R S R IR B MR AR 4. B8R R7 AR K 5 RS
WA W EE S HJE RT AR K BT RS 4. 055 8 010 KW 2 (o 2 1 ot 380 26 1 Jo dgle
Z WGBS B, AR T ER A AR . L2004 e FQ s 2 IR U1 el IR 38 AR, PT e 2 S 08 1 o e
2 MELL R 5 [C B R B IR 7 oK. R ARV S N S 00 R W PR (5 522 28%, (6.9£1.5) g Y 32 [T
FUFAE K el REAKE R IR T A K AR R A RMA AR, I B K2 4% RS AR
B WERKT 04, b a5 0 A0 E 225, ik RS 413K et
3.2 RREZIMEEENESR

21 v EC R AR A 5 bl s AR M ZH>H 4 >R5 4 >R7 4H>R3 A >L 4. M 41 v [C s 25 R
BRI B R T L 4H I DR 2 R i Y 7 FC IR B 1) T 2 B M A N ) i L 4l 2 T A
ARG, M LA 2 v QIR MR Y TR T K. Fe i S AL BRI B A & i AR S M 4T Y  (HR AR A R fe i
P R AR AR E AR, 5 M AR AR A =R X UL Mgl R AT
(palatability ) Fedf. H 241 A H £ HEA0 I REJE (&1 2 FUUEDRE YIS R, M B B il B 35 K T e %
BB R bR T PR 2E S T B2 AN AR IDRELE 5 G R B MR LS . S el 2 Mg 5 e
FMEZE S RO AR e R IR AR AR, X S A A RZE R, R R e R R R Y i A
X — &5 F 11 D PR AT B A AR S 50 A3 MR ) A AN AR 1 AN ) 17 ) 0 Ve, A ) 2 ) 0 AR 1 k2
SN T R AR R 2 £ PR LRI PR AT 0 PR AL 55 VAR A 11 J2 SR e, 2 ol e G i B A AN [ 1)
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U, AT H R e 22 5
3.3 REREEIRMEMN R

-2 T TG BT A R R B I 2 E R T R34 <R5 41<L 4 <R7 4H<M ZH<H 41<R1 41. R3 41y
THRL R B /N T R 4L 08 /T H 4UR0ER RS R 448 TR o FQ R B IR JE I AR f 3t Wiz i
TR E IR A, BB R BT . H AL 0 & 8 1 B0 R BE S v [ R A 7 A 2R 1 o R 1 1
B0, SR G A KR F TR R B0 . M2 e R RS B K, TR R B i, R AR . R3 2 A TR
FRBUTAR, FRFE A, B8 LA WA D VAL A 255 n o R RS AR R i, RS LB RS R34
EPEZE R LR S d FEHR RN RS 4t REF MR AR} A7 R0 i e [C B MR A (R it L 4 PERE R 8K
B IR ER PR A G, DRI L 4 450 7 s RE A SRR R B A

AR M IR AL, 55 d SBHMRN RS I KRt 4 3 d 5 IPRHY R3 411k R 8
fiX. M A BEIRZ | H R v PO B R A 0 6 B R 8, TR R B0 v, U B rh 2 P P B AR 11
U (HSE AT 7 R JF A AR K RN 8. L A i b (U 1 4 A P AR A A A1 LA o 6 K
FEAREEAR, 25 A AR SIS W7 25 18, L A4y sCm i F H 41, WESAES &, &5 d feiime
fE f K PR BE b A o o TR B HR 1 A . N BE 5 8 B 3 d AR B TEDRL IR A AR B (IR, RS 41R0 R3 45w
PR D M 178 A o 16 DR R BT B M 22 5, B LM BN 5 XU T 5 08, RN REFIMT A S d o4t
TERNA RS 3 d SRR AT AT — 2 i SRR
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