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Table 1 Ingredients and nutritional composition of the experimental diets
SH Ttems 215 Group
A B C D E F G
RS>/ % Ingredient
14 ¥} Fish meal 10. 00 10. 00 10. 00 10. 00 10. 00 10. 00 10. 00
HH Soybean meal 52. 00 52. 00 52. 00 52. 00 52. 00 52. 00 52. 00
i ¥ Flour 20. 00 20. 00 20. 00 20. 00 20. 00 20. 00 20. 00
43 Fish oil 2.50 2.50 2.50 2.50 2.50 2.50 2.50
il Soybean oil 2.50 2.50 2.50 2.50 2.50 2.50 2.50
0 [# i Cholesterol 0.50 0. 50 0. 50 0. 50 0. 50 0. 50 0.50
£ 4k Vitamin premix 1. 00 1. 00 1. 00 1. 00 1.00 1.00 1. 00
£ Mineral premix 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AALHEL Choline chloride 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Fi& 7 Binder 2.00 2.00 2. 00 2. 00 2. 00 2. 00 2. 00
IR Astaxanthin 0.05 0.05 0.05 0.05 0.05 0.05 0.05
H ST Betaine 0.30 0.30 0. 30 0. 30 0. 30 0. 30 0. 30
[95 % # Mould inhibitor 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30
PR L F Antioxidant 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Ca(H,PO)» « H,O 0. 00 0. 80 1.60 2. 40 3.20 4. 00 4. 80
CaCO; 1.90 1.59 1.27 0.95 0. 64 0.32 0. 00
4 & Cellulose 4.93 4. 44 3.96 3.48 2.99 2.51 2.03
it Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
BF WS Proximate analysis?
A H /% Crude protein 34.61 34.93 34. 87 35.16 35.03 35.11 34. 96
KB WG/ % Crude lipid 7.94 7.92 7.88 7.94 7.71 7.94 7.92
FL K5y / % Crude ash 6.59 6.61 6.55 6.53 6.59 6. 60 6. 60
JE W%/ % Total Phosphorus 0.83 1.07 1.25 1.38 1.59 1. 82 2.03
S5/ % Total Ca 1. 14 1.27 1.35 1.34 1.40 1.35 1.40
5 /1 Ca/P 1.37 1.19 1.08 0.97 0.88 0.74 0. 69
it Energy (kJ/100 g) 1187.64 1202.54 1190. 92 1 210. 05 1197. 88 1193.63 1211.15

1) %8 35 B R 52 . All data above are measured value.

TR HURY)) : Na,Se0,0. 0 454 g5 CoCO; 0. 147 g;
I, 0.76 g; CuO 1.46 g; FeSO, « 7TH, O 19. 20 g;
MnO, 22.0 g; ZnO 264.0 g,
12 REHARERAERAEEE

T2 56 FH U Ay T 35 98 K 3R A 3 B AR 1 TR —
HEAER SR i R (5. 0240, 51) g,

WFRREE T 2011 48 6 H = 8 HAEEH LK
SRR M HE AT S AR SR AS A 70 em X 50
em X 45 em BYKFEFE T 37, B HOK A KRk 8 K
PVC 4 (KL 10 em) , DAEEE AR R Bl . 4
9 AIKIEFE I HE AR — &, T3 B 900 55 . 1F 20k
B SR I MR K RS Th ISR 30 d, BRI
T 1) Sty H OB o G 3 0 3 6 A R 7 B A B L PR
IRYLER 24 b5 . Pk A 5 i e B AR AH B ) 630 K

YR BEHL TR 7T BH 3AEE . BANERE 30
H il MEBC G 18 7 2H Dk, 25 2 10 R ) 4 Ak o
AN F (P >0.05), o5 5 E KRN
(2842) C,pH 7.440. 2, X5 ) 45 K A 1)
2 W, 4 BIAE 0700 A1 1730 5% M2 224 K 1 kL & A9
30261 70 %, H B0 i R MR T 350 ~6%0. M
B VE AT OO0 10 U A o, S DRI AS o R R SR R
WA, PR 2 dHok 1R R EKS 1/3, 7 3
SR R S AR K B K B P A 15 d ] AR
EUE R 1, e A 70 d.,
1.3 fAFERERETE

Tl FA 0 5 o5 X IR R 24 hJERZOR
R (W), 1155 16 8 K (weight gain, WGR)MY |
i 2 K F (specific growth rate, SGR)M  fal K} &
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¥ (feed conversion rate, FCR) F i i & (survival
rate,SR)" , FCR 8 AR .
FCR = F,/(W,—W,)

P W, R ARG 45 o S 4R R W, R
RIS TF UG I B R B 5 0 Rk B K Fy o
T,

14 BESHESRSH

I S5 oS A AT AL BERLE 5 R 7 B Ab
BE , BT, il 2% 42 MR AR 5 OF AR 4 IR BLE 3R R4
Bro S5BEHLIC 15 )& o [CR AL HE , & F vk 4 b i 1)
HNLIA B 8RR IBEA . UL IR B 188 5 Bk 5T &, T 4% o2
[T 2 B AL PR RE AR & B 3% Lo A B . 105 °C
R TR I S K A3 s R L G R I 2R 1
TeoK Tk ¥ 7)o 28 DA B 05 D0 o MR 5 25 A e vp
BEE (550 C) K b8 12 I 5 KK 4 5 v A T2 0 6 0
5 PR TR B vk I E W A L LS B M 3B RRE
JBE R 25 B8 T K Ve v 5 L G B T 3 B e 2 4 1Y)
JI 7 B AR T, A R B — 7k A 2L 20, e o k1R
FECRG I A= 2 6 K ) 25 i 10 %6 B9 42140 3%, 3 000 1/
min B0 10 min, 2R 5 R 4 21V 55 R A EE
EROKFE 1+ 9 FRREIL 1 %0 L850 3% il 25 I I A 0 i
TEORL BEVRRE & o A L RS SR FH P s B R P A
ST H At 1 B 1 B R T ( AKP/ ALP) W38 £ L b (0 v
I 7 i 28 W i T LA B Tt e % i 2 ol T it 0% 12
1.5 HIELIE

BT SAS B X BHiE EAT AL B . R ] LSD i
AT R T Z 0. &6 B & 2E 5, BiF1T Dun-
can [K £ & W, W F M KFERHM 0. 05, %
P<C0. 05, MK/R 257 0%,

F2 ARBKENTEREEREER

2 HERESMH

21 AEBMAKFENRREEREEER HEEK
R AN R E RN

T} v AN T Wl 7K P XoF B EG D 285 0 3 o 8
AR DRE R BRI RS DL SR 2, AR 2
AL s 2 ik g KPR T 182 06 B, 3 56 AR
F14) 34 SRR R 2 A A R B A ek B A 8
P s Rl Bl i IR F] 1. 8200 I, MG HE KRN Ay
E A A AR IR B B R s Y kL B R
1. 82 Vo i, Ho A= R 88U Bifi 2 Wl /K1 1 4 v S T A o
TR, TEARURE P, A 4 B 4 1R 56 i 5 1
ER 2% RS R A KO R T A 5 A
BRI, 5 FA 25 B (P<<0.05) ., M A4
B F 40, b E w K 0 T R R EGE W N R F
HEBEMRT AAMBAP<0.05), EREH. %
HEFIG R TN E 25 A A B AR,

F £ 85 8 (broken-line modeD) ™, D) 17 ¥}
Wl B ol AR B (XD, DL ROl R AR B (Y) M B4R
W53 A, 4o A5 2 1m0 B2 5 ## Y =191, 42 +
27.79X(R* =0. 911 5) fil Y =358. 70 — 63. 19X
(R*=1), TR A545 5 X =1. 84 % . BV R v il &5
O 1. 84 V0 I o IR i 2 HE R A e KBS A, LA
TR AR A AR (OO, DU R KRN A B
YO B 2 T IH 43 B, 43 0 45 3 115 B 4k 7 Y =
1.45840. 160 X(R*=0.977 DAY =2.260—0. 286X
(R*=1) , TR A543 5 X=1. 80% , HI il Hl v e 75 &
9 1. 80 Y0 Bt B [ Ji 28 MR AR A e KA o AR R

HEEKE FREMEMRBENZ MW

Table 2 Effect of dietary phosphorus level on weight gain, specific growth rate,

surival rate and feed conversion rate of red swamp crayfish

25 e 5 4/ 96) o o . X 1 R e
PRRD pimie SoRETRE OMER/Y EEEKE/COO EERE/Y RRREY

Froups ay IBW FBW WGR SGR SR FCR

phosphorus)

A(0. 83) 5.00=£0. 40 15.78+2.11 ¢ 218.66=+11.67 b 1.58=40.25 d 85.5645.09 a 1.47+0.18 a
B(1.07) 5.03=£0. 45 15.9742. 43 be 218.84+13.42 b 1.64+0.23 ¢ 85.5646.94 a 1.48+0.13 a
C(1.25) 4,9840.53 15.80+2.45 ¢ 221.63£9.72 b 1.66+0. 27 be 86.6743.33 a 1.4440. 14 ab
D(1. 38) 5.01£0.59 16.24+2.10 bec  229.58412.94 ab 1.68+0.26 b 86.67+5.77 a 1.434+0. 09 ab
E(1.59) 5.07=£0.56 16.91+£2.03 ab  236.77£13.29 ab 1.72+0.24 a 87.7843.85 a 1.4140. 07 ab
F(1.82) 5.04+0.52 17.23+2.68 a 243.69+10.42 a 1.74+0.26 a 88.8941.92 a 1.374+0.07 b
G(2.03) 5.05=£0. 50 16.43+2.43 abc  230.42411. 20 ab 1.68+0.24 b 86.6743.33 a 1.4240. 11 ab

D FFVEHE AR R R/NE B 2R 22 57 3% (P<<0. 05),
ence (P<C0. 05). The same as below.

T IE, Data with different letters in the same column mean significant differ-
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22 AEBKENEREZERLIFMANERE SR

F 53 B %4
PRk H AN [a) i 7K X6 B G i 2 0 4 AR L A 1)
KAy RLEE 1 LB 7 K 43 LA R i B it 1) 52 ) UL 3R
3. MNF 3 WTLUFE i At rh i 7K 7 X 5 IR Ji 2 0 4
R K 3 5 58 30 (P<<0. 05) , Hidak 43 3 e v 40
AR LE S ) K E 4LF A 20 5 18R il 7K S % 5 G
Jir 2 MR A R 1 9 5 e AN i 3 (P=>0. 05)  HLEE
AN 1300 MR W BE DR b KCE 3 A T B
HaFA AR 2 2Z W) TG B 3 Pk 25 5 (P=>0. 05) 5 JK 53 Bifi 7]
BF Bl SR I G A oK L
F i T HAL A 40 (P<C0. 05) 5 4 0F W 7 42 Bt 3 4 R
AT T = 1 2 T = i 3 ELF R G AL Sk
R FE S TR K4 (P<<0. 05) 5 3 AN ] ¢ i
=3

=24
2

ISIA
2

2 (P>0.05), BRI, TRk b AS 8] # 7K 7 X 5 G
JRES AR ALK S AR 1 ORLAR D B 1 B 2 T i
S (P>>0.05), KA & ®EAN 5% MEATEY
12.93% HLIIENT &2 2. 18 %, MW S H£40. 349 %5
WL H K4 C 3] G 6 & 2 5% (P>>0.05) .
EHEET AB4(P<0.05),
23 FEBEK T KR B I M R ER B T M R S M
o) e e 7S G D B A 7l R 9 114 B
M DL 2% 4, W18 4 A LUAE h, 1RDR B 2K 7 X 5 (R R
ST iy 38 M TR Al 1 0 3 R (P >0, 05)
JHF T e ) Ak Tl Tl 6 2 ) R W K S B T
(P<C0.05) , A A 203 G 41, T 55 B w8 2 s 1R ity 7%
P Bt 4 Ak s K S 1 38 i 2 SRR LF 4L G 4
AR, BEMT A F D4L(P<0.05),

ISA
7
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Table 3 Effect of dietary phosphorus level on whole body and muscle composition of red swamp crayfish

%

ik 7K 4 Moisture ME A Crude protein HMLAE WG Crude lipid MK 4 Crude ash BB Total phosphorus
(W& /%0 2 UF EaLiN EoLiN EoLiN BN
. . WL WLPA LR WLp NG|
Groups ( Dietary  Whole Muscl Whole Muscl Whole Muscl Whole Muscl Whole Muscl
phosphorus) body useie body useie body usele body useie body useie
A0, 83) 73.47+ 78.83+ 13. 44+ 17. 06+ 2.25+ 1. 44+ 5.57+ 1.17+ 0.299+ 0.273+
T 0.34d 0.75 a 1.52 a 1.70 a 0.49 a 0.26 a 0.09 f 0.07 b 0.023 ¢ 0. 006 a
B 07 74,59+ 79,17+ 12.89+ 16.72+ 2.20+ 1.47+ 5.63+ 1.16+ 0.308+ 0.279+
: 0.25 ¢ 1.05 a 1.25 a 1.77 a 0.49 a 0.27 a 0.08 f 0.05 b 0.032 ¢ 0.010 a
cal. 25) 75.19=+ 78. 73+ 13.05+ 17.31+ 2.12+ 1.47+ 5.77+ 1. 29+ 0.321+ 0. 280+
S 0. 23 be 0.82 a 1.39 a 1.39 a 0.20 a 0.23 a 0.09 e 0.10 a 0.035 bc  0.018 a
DL, 38) 74,87+ 78.55+ 12.95+ 16. 85+ 2.25+ 1,48+ 5.914 1.26+ 0.345+ 0.281+
’ 0.47 ¢ 0.58 a 1.60 a 1.86 a 0.09 a 0.27 a 0.10d 0.09 a 0.014 b 0.011 a
E(L 59) 75.87+ 78. 70+ 12.52+ 16. 37+ 2.16+ 1.45%+ 6.16+ 1.29+ 0. 388+ 0.278+
"7 0.85 a 0.92 a 1.79 a 1.78 a 0.04 a 0.30 a 0.04 ¢ 0.08 a 0.031 a 0.010 a
F(1.82) 75. 65+ 79. 43+ 12.92+ 16. 81+ 2.16+ 1.47+ 6. 34+ 1.27+ 0. 385+ 0.277+
: 0.95 ab 0.95 a 1.51 a 1.48 a 0.09 a 0.42 a 0.08 b 0.06 a 0.030 a 0.007 a
G(2.03) 74,88+ 78. 85+ 12. 79+ 16. 52+ 2.12+ 1.48+ 6.61+ 1.25+ 0. 400+ 0. 284+
’ 0.97 ¢ 0.86 a 1.56 a 1.86 a 0.08 a 0.23 a 0.08 a 0.06 a 0.012 a 0.007 a
A \A
g N POV B S
F A4 RAREEK TR 5 KR 2 AR B ER B iR M RV B I
Table 4 Effect of diet hosph level tivity of = 3K T 2z
able ect of dietary phosphorus level on activity o 3.1 Z:HBE7K¥X¢§EEJ§¥EFigEE\ﬁEﬂE‘&
alkaline phosphatase of red swamp crayfish U/mg n . L.
AR R ERNZ M
A B8/ %) " ) . e b e i e e — 3 1
Groups(Dietary LZ5tS HF 1 it @im@mcﬁiﬁk H mﬁﬂg%‘fﬁigﬁ%m$9m*@
Intestine Hepatopancreas . N . T
phosphorus) BUH B R 0 R 2 — HES 5 R DR
A(0. 83) 3.021%+1.110 a 16.20140. 845 a B g > 5 > Nas
‘ ‘ e ACH P A RV A 5, B Tz AR B
B(1.07) 3.25341.005 a 15. 76220, 876 a . el S . ;
TiRe . VFZ2 R W Rk b s 0 3 EK P B i RE
C(1.25) 3.11040.770 a 15.57240. 929 ab - -~ \
2l dEL B hH K- Ny=EN oy = s
D(1. 38) G570 18 g5 o sonve KR HURREY A ACPERE S BRI A BRI Z LK
¥ 2 dal sl 2% 12-14 —p
E(1.59) 3.31440.9840 8 14.408£0.857 cd S EUFMRIY A KRR R RESCRFRAL Y L AR
F(1.82) 3.59140.919 a 13.71340.441 d s RABIESE T X — . ZEARKE T, Ak P oA
G(2.03) 3.31340.921 a 13.64440.792 d

[ B K S X G i 225 M 9 A E A R B R
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WA B2 (P<<0. 05) , Bl 25 1 R i /K - 1 38
o 2 AR AR R A R L TR R O 2
FAIZ A, LA & iy 1. 82 06 I i s Rk i A
R R R B /N 0 i Ol 243, 6900 162,210
1.74%+0.26 %1 1.37%40. 07 %, X —45 R Al fig
J2 1T R Wl o3 C T 40 AR A 2F AR 0
LT T AR B 2 P S SO 1R 2H 1 B
R AR PERE N RE . YRR K O 4k B2 T
B 2. 030% I, B 8RR E AR KR 2 T R
230.42% +54.62% M 1. 68% £ 0. 24 % , 1l kL R %K
BT L az0a 0. 1100 b R E AR KRR 51,820
2 S 1 3 L U I ARl S i X B I D B O AR
KARH), AL 25 B AE O B E N (Cherax quadri-
carinatus)M A [E X UR ( Penaeus chinensis )F' | 7.
W 14 (Rachycentron canadum )" Fl & 4 (Creno-
pharyngodon idellus )™ d1 & B, #H I, Donald
ZELT () F 9% 3 W R BE L A7 1 £ (Sciaenops ocel -
Latus) WY HE A 32 1) BL 8 7K 52 Wi O A B 2 5 Watan-
abe 21N (1 B 5% AL 3 W1 BR T 4R Rk b @ K AR T
0. 27 Y LA, FoAth fpfet b #3920 |) , R I £ 19 A=
PEREIRAT W& 257 . WX LR ERES 2
Fofr R 2R O, Qi 28 Y A 28 LRIV AR K B B A SR
S W 00 S0 U B A3 BT Tk A

A5 LA H AR RS G A R A bR T B TG
5B W J o 1 B T K 43 O 1L 84 00 R 1,80 04, 3X
— 25 R T LA E (Y R 2 BOR S DL e f 2R
SRE, WEINE AR (Fennero penaeus indicus)™ 213
F&HRES | [/ GF AR AR R 2R 8 (Melanogram mus
aeglefinus 1. P2 VS BT (Aci penser schrenckii Y2
Wi (Pelteobagrus fulvidraco)™ i) 536 B 75 K &
S 1.0%. 1. 32% ~ 1. 47% . 1. 16 %~ 1. 37% .
0.72%.,0.88%~1.00% 0. 76 %, H T 3¢ [T 5 Z 0F
W ST s Wyt BN W7 R B 2, B 0 AU I
X W o sh W B T R R T R R [H]
B H T e TG 5B O 4 O g 58 Bz A 3 b A
S T T [ i B IR 58 7 1 v WA 300 R o 365 2 K KR A A
N HEAT R L PR O e T B I ) A R e AR R
32 AEMAFEMNEREEMGLGMARNERE
Fr A 53 B9 55

TR 53 R & 27K ™ Sl i 648 FR 0 5 TP
2 DPEH R AR . ZEARE b, S [ R B UF 4 0
TR 53 FNBE e B A Rl R A 3G T R T

L5 o [ X MR R LD B B AR RO — L, (Al
38 A R 1 F 55 25 19 . Penaflorida™ 4¢3 A 7]
T K S 6k BE 5 X MR ( Penaeus monodon ) 4 MR 2 =
T4 2 S TR T R 4 R B AN BEAE S — A
E 8 FBE TR bR e . AN IS 45 A s wh 2H 5e G
Ji 2 R A PR K o3 B i A TRl 2 150 W A e il
OB RS ZE AR AR K 23 & B —E R, 5
b, v e A MR R AR D % e BE W K - % 3 i i
R FRE RS X — S50 LD R B AR A AR A LA i
Xt HF (Lito penaeus vannamei YIRS — 8, 1
X — g5 R J5 R AT g S DR b AR i @K P s e T
AL BERR AL B, DT R T = R MR AE BR 1) R L
B TR A BUR R DT RR S U R

ARG TR 7K ST X B D B A UL PR K 4
LR W5, ML 3 B B B R
(P>0.05), W AUFFIIL A 195 37 1800 ol LLA
B A 8 7K A0 08 e A e IR RS MR R 5 b AR R
Thi hWioe 58 KAk Bk Al
33 AEBEK X5 KR EFHEEBBEEEN
#m

B VEBERR BT AR R S R R IR R, B2 S
BT 75 95 Wl 1 A L Wi 43 0 K e R v
T ERBEAEMYY . AEKE S Y E SR I e
2 Tt 1% Ak A S 3 0 AR O B R S R I AN R AR 2
U0 A AR 5 i AT B I IR R P
P W0 R il % 5 TRDRE R K S SR UG . AR A 4518
TE A A B AR (M. nipponense) T | JL G4 I X fRces 2]
L2 35 3 4 T B8 (Acanthopagrus schlegelii )&
GfmdErh kM, KM A A F R BFSE SR, XAl
BRESHEE ST b R AR e AS TR 8 K7 0 Al £ i
IR0 JHF U e 8 TR O ) A e, LR W TR
fit 7% 1 BB VR B LT B . Shao 455 Ay BA 6
JHF T g i P e 7 Tk 0% A 5 )k 8 2K - 22 R B AT P
FRORH DG . F H AT UL 6 ol 1R il 5 K 3l ) A
R ERIFA — 2, AR 45 R R W BE 4 1) R
7K B T v I 5t 28 o T i e e ol 2 i 0% 7
FREAR(P<<0.05), L 2. 030 4LIAR, 5 LA ¢
Hoesh Y WF s 45 R — B0, B0 b 45 5 1 Jit P ]
A& 704 i BB AR L S W AL A v il 1) 35 B
T 2 AR OR, PRI AL AR T A1 B 45 v A 1l ) 30 Ak
WA gk 2D o DT AT i it v A e R TR M AR
A IR K V- 522 T Gl 98 TR T 9 1 1) L A e
BT .



114 A K 32 %
[J]. Aquaculture,2006,251:346-353.
[16] FAK M4 2, T A5, 4. Gk R 7 B 7k % 21 2 25 05 4
s £ X # R A KRR R B ()], I 2 K2 2 4R, 2010,19(3) -
344-351.
C1] 2 SCAS. {5 1 W0 00 e A o Ml S 5 —— R D). Ak 7 J 9

2]

(3]

[4]

(5]

[6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

1990(1):19-20.

BRI AT 25 /NG R AR R, A TR X B I TS R S I L 3 O L
g AR L E R L] WLl R4, 2011,50(10) ¢
2078-2080.

ALCORLO P, GEIGER W, OTERO M. Feeding preferences
and food selection of the red swamp crayfish, Procambarus
clarkii sin habitats differing in food item diversity [J]. Crusta-
cean,2004,77:435-453.

XUHR S B E VAR T G5 I KSR I A 0 B TG T O A 94 A
Fe I F G [T ], A el K4 4R, 2011, 30(3) £ 358~
363.

RARCBEAREBEE S, 3 R KT v R B R A K
FIUR P9 SR 52w L], R K il . 2007,37(5) : 36-40.

JOVER M,FERNANDEZ-CARMONA J,DELRIO M C,et al.
Effects of feeding cooked-extruded diets, containing different
levels of protein, lipid and carbohydrate on growth of red
swamp crayfish ( Procambarus clarkii ) [ ]]. Aquaculture,
1999,178(1/2) :127-137.

BOYD C E. Phosphorus dynamics in ponds[JJ. Proc Annu
Conf South Assoc Game Comm,1971,25:418-426.
AMBASANKAR K,ALI S A. Effect of dietary phosphorus on
growth and phosphorus excretion in Indian white shrimp [J].]
Aqua Trop»2002,17(2) ;119-126.

RODEHUTSCORD M, PFEFFER E. Requirement for phos-
phorus in rain trout (Oncorhychus mykiss) growing from 50 to
200 g [J]. Water Sci Technol,1995,31:137-141.

AT I s ARTFBA L TE L A Al Rk U KT X i)y AR G (A A
Kl A AR SR R B ma L) ], A ARl K224, 2012, 31(3)
357-363.

ROBBINS K R, NORTON H W,BAKER D H. Estimation of
nutrient requirements from growth data [ J]. J Nutr, 1979,
109.1710-1714.

NWANNA L C,KUHLWEIN H,SCHWARZ F ]J. Phosphorus
requirement of common carp (Cyprinus carpio 1L.) based on
growth and mineralization [ J]. Aquacult Res, 2010, 41 (3):
401-410.

YUAN Y C,YANG H J.GONG S Y,et al. Dietary phosphorus
requirement of juvenile Chinese sucker, Myxocyprinus asiatic-
us [J7. Aquacult Nutr.2010,17(2) :159-169.

YANG SD,LIN T S,LIU F G,et al. Influence of dietary phos-
phorus levels on growth, metabolic response and body compo-
sition of juvenile silver perch (Bidyanus bidyanus) [J]. Aqua-
culture,2006,253:592-601.

MAI K,ZHANG C X, Al Q H.et al. Dietary phosphorus re-

quirement of large yellow croaker, Pseudosciaena crocea R.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

TR P, Ty, Th L b DO SR A AR B A R 0T (D]
£ W P A2 4R, 2000,30(1)  63-67.

XUAIlIEK . %= 8 4 (Rachycentron canadum ) % 8 @) Rl v & ‘B W
PE B KOF L RS B LU A58 (DL BEVE. T AR 1 KoK =2
B . 2010.

Jif SCHE, R RE L B, A T fnon) kL b B T R A BF 5
(1. K724 . 1987, 11(4) : 285-292.

DONALD A D,EDWIN H R. Dietary phosphorus requirement
of juvenile red drum Sciaenops ocellatus [J].] World Aquacult
Soc,1987,18(3) :129-133.

WATANABE T, MURAKAMI A, TAKEUCHI L, et al. Re-
quirement of chum salmon held in freshwater for dietary phos-
phorus [J]. Bull Jpn Soc Sci Fish,1980,46:361-367.

ROY P K,LALL S P. Dietary phosphorus requirement of ju-
venile haddock (Melanogrammus aeglefinus 1..) []J]. Aqua-
culture,2003,221:451-468.

SCAE PR R A S TR A0y 9 0 AR P B T L)
IKFE2E K, 2008.32(2) 1 242-248.

LUO Z, TAN X Y,LIU X,et al. Dietary total phosphorus re-
quirement of juvenile yellow catfish Pelteobagrus fulvidraco
[J]. Aquacult Int,2010,18:897-908.

SKONBERG D I, YOGEV L, HARDY R W, et al. Metabolic
response to dietary phosphorus intake in rainbow trout (On-
corhynchus mykiss) [J]. Aquaculture,1997,157:11-24.
AEFEAR 25 B 2 DR o 5 Rl 55 X B Y R 5 P ol R 1
W L. b AR, 1996 (6) 2 29-30.

PENAFLORIDA V D. Interaction between dietary levels of
calcium and phosphorus on growth of juvenile shrimp, Penaeus
monodon [J]. Aquaculture,1999,172;:281-289.

NIU J,LIU Y J,TIAN X L,et al. Effect of dietary phosphorus
sources and varying levels of supplemental phosphorus on sur-
vival, growth and body composition of postlarval shrimp
(Litopenaeus vannamei) [ J]. Aquacult Nutr, 2008, 14 472-
479.

COLEMAN ] E. Structure and mechanism of alkaline phospha-
tase [J]. Annu Rev Biophys Biomol Struct,1992,21:441-483.
SUGIUR S H.DONG F M,RATHBONE C K.et al. Apparent
protein digestibility and mineral availabilities in various feed in-
gredients for salmonid feeds [J]. Aquaculture,1998,159.:177-
202.

B3 . pH R A RHBE X B AT AR A K i g [ D], 48 5 -
Fb R 2 A= i Bk 42 B . 2000.

CHENG K M,HU C Q,LIU Y N,et al. Effects of dietary cal-
cium , phosphorus and calcium phosphorus ratio on the growth

and tissue mineralization of Litopenaeus vannamei reared in



552 4 75 Bk 45, U ER R AT AR A R 7 oR 115

low-salinity water [ J]. Aquaculture,2006,251:472-483. [34] SHAO QJ,MA ] J,XU Z R,et al. Dietary phosphorus require-
(337 AEC. Wl VR0 o 8 o B0 4 £ A K MR BE RO 2 R [ DL TN ;i ment of juvenile black seabream, Sparus macrocephalus [J].
LR BB B . 2010. Aquaculture, 2008,277:92-100.

Dietary phosphorus requirement of

juvenile red swamp crayfish.Procambarus clarkii

LI Qiang XIE Ling-ling LIN Yu-cong GONG Shi-yuan

College of Fisheries , Huazhong Agricultural University ,Wuhan 430070,China

Abstract A growth trial was conducted to evaluate the optimum requirement of dietary phosphorus
for juvenile red swamp crayfish, Procambarus clarkii. Triplicate groups of juvenile red swamp crayfish
(initial mean weight:5.0240. 51 g,mean®=SD) were fed diets containing different levels of phosphorus
(0.83%,1.07%.,1.25%,1.38%,1.59%,1.82% and 2.03%) for 70 d. The results showed that both the
weight gain and specific growth rate increased significantly with increasing dietary phosphorus up to
1. 82% and then decreased beyond this level. Feed conversion ratio decreased significantly with increasing
dietary phosphorus level up to 1. 82%. Dietary treatments did not significantly affect survival rate. Body
composition analysis showed that the whole-body ash and phosphorus contents were significantly affect-
ed by dietary phosphorus levels. Dietary phosphorus levels also had distinct effects on hepatopancreas al-
kaline phosphatase activity. Broken-line analysis based on weight gain and specific growth rate indicated
that the minimum phosphorus requirement for the optimal growth of juvenile red swamp crayfish were
1.84% and 1. 80% ,respectively.

Key words Procambarus clarkii ; phosphorus; growth performance; nutrition composition; alka-

line phosphatase
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