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(P>0.05) HE#3 1 mg/d, S5H8E AP /K81 1.25%, L35 W B35 F B (P<0.05) . BEE R AP K8 FH i,
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Abstract: [ Objective | This study aims to determine the phosphorus demand for the growth and develop-
ment of rice field eel and provide reference for reducing phosphorus emission. [ Method ] Using monocalcium
phosphate as phosphorus source, seven groups of isonitrogenous and isoenergetic feeds with available phospho-
rus (AP) contents of 0.65%,0.83%,1.00%, 1.25%,1.46%,1.69% and 1.86% were prepared to feed rice field
eel (initial body weight, (3.17+0.002) g)for 10 weeks. After the test, samples were taken to determine growth
performance, body indicators, body composition and serum biochemical indicators. [ Result | With the increase
of dietary AP level, the weight gain rate (WGR) and specific growth (SGR) of rice field eel increased first and
then decreased in 8 weeks, reaching the optimal growth performance when the AP level in diet was 1.23%,
while the WGR and SGR of rice field eel remained stable first and then decreased in 10 weeks, reaching the
best optimal growth performance when the AP level in diet was 1.22%. When the dietary AP level exceeded
1.69% , the feed rate, condition factor and carcass ratio of rice field eel decreased significantly (P<0.05).The di-
etary AP level had no significant effect on moisture, crude protein, crude lipid and liver crude lipid of rice field
eel (P>0.05).With the increase of dietary AP level, the total phosphorus of rice field eel showed a trend of re-
maining stable at first and then increasing significantly (P<0.05).The liver glycogen increased first and then de-
creased, and reached the highest in 1.46% group (P<0.05).The vertebrae ash first increased and then de-
creased, with the highest in the 1.25% group and the lowest in the 0.65% group (P<0.05).The vertebrae phos-
phorus increased first and then remained stable, with the highest in the 1.25% group, but there was no signifi-
cant difference among the groups (P>0.05).With the increase of dietary AP level, the phosphorus retention of
rice field eel decreased significantly (P<0.05) , and there was no significant difference in phosphorus deposit
amount among the groups (P>0.05) , they all approached 1 mg/(g-ind). When the dietary AP level exceeded
1.25% , the serum phosphorus decreased significantly (P<0.05).With the increase of dietary AP level ,the serum
alkaline phosphatase (AKP) activity and total antioxidant capacity (T-AOC) decreased significantly (P<0.05) ,
but the activity of serum glutamic oxaloacetic transaminase(GOT )increased significantly(P<0.05).[ Conclusion |
Adopting the WGR as the evaluation index, the demand of phosphorus for the suitable growth of juvenile rice field
eels(3-15 g)is 1.23%.Adopting the vertebrae phosphorus and vertebrae ash as evaluation indexes , the demand
of bone mineralization of juvenile rice field eels(3-24 g)for phosphorus in diet is 1.24%-1.36%.

Keywords : Monopterus albus;growth performance;phosphorus requirements;carcass ratio;feed rate;alkaline

phosphatase

(A5 35 S ) ¥ 6 (Monopterus albus ) J& 5 88 H A 8RS 68 & | IRAGR K S, HEtE, A 8RR >
Moo BUEES NREY,E R RIES S RZ KA E 2, AR KA, &0 g m L 23
HEM AR5 . B (phosphorus, P) 2 /K™ S W)L BIGT W TT R % T HEFr 380 0 AR A%
WAL ZICEH S . RIK P& UK, a2 PR h Mt 19 BE ) oA BR , 5t 28 5D rh RO
Sy R SRR 220 R o TRkl 5 e SR AR R Y, 1 MO HE R N, KR B E SR AR
WG, R T 0 2R ARl A A AR T SR A, LA B i R BIR B2 1) DRIE £ 288 e e A= A R PR 4 K B o [ i AR5 ik
Je ) B, 56 T 2R bHE Rk R i 2 . WFFE R WY A B 88007k 14 0.60%~0.70% , i #41. ( Cyprinus
carpt) BE3RA9-I K A KB DR 3808 K-8 0.25%~0.30% , B8 25 LR AN ( Zetalurus punctatusy) B9 107 Bl P
Tl T2 T 1% M 5 1 T 284 e ™ LR A OB 7K -l 0.74%~0.88% , IR f6. (Miyxocyprinus asiaticus ) i34
HOR AP AP R SRR R R T IR R KP4 0.72%~0.89% , AE 8 ( Lateolabrax
Jjaponicus ) BEFRAT e A4 A K MR AFE NG i OAR™ s el BEA 2B K-8 0.80% , 75 & 2 JE #.(GIFT Oreochro-
mis niloticus) A1 ™Y TCR DA K BT AL RE 1 45 B B AR RCR™ . PR, 385 B AY 1) A R K- T
P AR K AT IEAR I DOAR S b B Bk B B BT . IR R B, R/ 200 ,300 g,400 g
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(9 ST B8 08 5 5K 4 233311 4 0.60% .0.30% A1 0.15%"", 3 B AN [7] A= 1 G Be ) £ 206 B 1) 7 SR 2 ] REAS ]
(A BT FE DA R ] OG T 0665 A Wl 5 SR ek AT I, i) 5 M 45 BIF 5 3 B DR /K F- Ol 1.10% , RE il 2
(34.40~68.31 g) dfif = )] S B BERY T oK o (HICT 30 g AR Iy Al ol o ek o DL i o (400A ke ) O
B n) 8 ) = E A A R 5 ARG %8 (available phosphous , AP) 7K X 85 i 4y i i) A= K M RE AR TR B AR,
O3 B MU A ACHE bR A 20 , 15 H B 40 8 A i i SR Bk, DR T i (0 i o v e T e 2 B PR AR A
1 #R57E
L1 X581 518 B §l

I TR LUA - 0k Jy 32 B R, BEIR 0B [Ca (HLPO,) DA IR, Y,0, S S IEHE 75 7] , e il i
SR AERE A R BB K P 1 7 Rl DR AP K43 00 S 0.65% . 0.83% . 1.00% , 1.25% , 1.46%
1.69% H11.86% . TiC il (A4 i 1T 4 f2a by (WA PR — S04 A J9 W P VP RAR AR A= D B B FRA W) o JOREEY
i 80 H , B IR ST, FHINA KL, B ALY 20% WK 73 IR 50, il U AR GRRE . B T B U P R S b g
TR T WA 1,

®1 ABBRAREFRBS
Tab.1 ingredients nutritional composition of the experimental diets

W5 /K3F-/% Phosphorus level

J5EH% Ingredients

0.65 0.83 1.00 1.25 1.46 1.69 1.86
165 Fish meal 40.0 40.0 40.0 40.0 40.0 40.0 40.0
A E ) Compound protein meal” 8.0 8.0 8.0 8.0 8.0 8.0 8.0
T Soybean meal 13.6 13.6 13.6 13.6 13.6 13.6 13.6
T K H Corn gluten meal 9.0 9.0 9.0 9.0 9.0 9.0 9.0
/NFE K Wheatmeal 19.0 19.0 19.0 19.0 19.0 19.0 19.0
i Soybean oil 1.2 1.2 1.2 1.2 1.2 1.2 1.2
TEHEF4EER Microcrystalline cellulose 4.8 4.0 3.2 2.4 1.6 0.8 0.0
FIRE Premix®” 1.0 1.0 1.0 1.0 1.0 1.0 1.0
iR — A5 Ca(H,PO,), 0.0 0.8 1.6 2.4 3.2 4.0 4.8
=444 Y,0, 0.1 0.1 0.1 0.1 0.1 0.1 0.1
SALHESE Choline chloride 0.3 0.3 0.3 0.3 0.3 0.3 0.3
KIS HI#ENE Soya bean lecithin 3.0 3.0 3.0 3.0 3.0 3.0 3.0

BIEI 1% (T4 FIERE ) Nutrition content(DM basis)®

F¥) 5t Dry matter 89.03 89.29 89.5 89.25 89.22 89.14 88.95
HLE 5 Crude protein 48.18 48.42 4831 48.88 48.28 48.21 48.68
HLBEWS Crude lipid 6.56 6.39 6.34 6.59 6.21 6.23 6.12
S Total phosphorus 1.27 1.45 1.62 1.87 2.08 2.31 2.48
H R Available phosphorus® 0.65 0.83 1.00 1.25 1.46 1.69 1.86

DR A E A b £ 2R G & 5 2) TR A T 7GR VA 6 000.0 TU, VD 2 000.0 IU, VE 100.0 mg, VK
5.0 mg, VB, 15.0 mg, VB, 15.0 mg, #H & 30.0 mg, VB, 10.0 mg, iZ [iX 25.0 mg, M fi£ 0.2 mg, VB,, 0.03 mg, 2L ¥ % 0.2 mg, VC
100.0 mg,ﬂﬂ@? 100 mg,Zn 40.0 mg, Fe 150.0 mg, Mn 20.0 mg, 1 0.4 mg, Co 0.1 mg, Se 0.1 mg, Mg 50.0 mg,3).§?§ﬁiﬁj~7i(ﬂ'u
{H 5 4) A =1 kL B AR I

1) Compound protein powder is mainly soybean protein concentrate ; 2) The premix provided the following per of diets: VA
6 000.0 IU, VD 2 000.0 IU, VE 100.0 mg, VK 5.0 mg, VB, 15.0 mg, VB, 15.0 mg, niacin 30.0 mg, VB, 10.0 mg, pantothenic acid
25.0 mg, folic acid 0.2 mg, VB,, 0.03 mg, biotin 0.2 mg, VC 100.0 mg, inositol 100 mg, Zn 40.0 mg, Fe 150.0 mg, Mn 20.0 mg, |
0.4 mg, Co 0.1 mg, Se 0.1 mg, Mg 50.0 mg;3) Nutrient content is measured value ;4) Available phosphorus=total phosphorus in di-

et-unused phosphorus.
1.2 FEREREE

TRIG AT 2 8, PV PR %o SR 8 SRHAS (A : 88 emX66 cmX64 em)THEE , T /K G VLG , LA T I EE )
TR AR A RAK, R 1 JAE , AT G 404
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I B IE FR F VLA R 2= B SR S . PR IR BT e, TRt (3 R (3.17+0.002 g) AT
FIHBEBENT 1 400 2, BEHLSM L7 40, BE2H 4D H AT B AR 50 B8, Zr2H R 55— R LG43 A g il
13 FFEEE

Bl ORL A (1] R R K 17:00—18: 00, RE R B MELE 7K 8 2 v (1) BLARDRR 2 40 B0 6 8, b o 2 IR 4R
MR, d5 S LA R 22 H0E B AN PR B S v, 5 BORI AR B A, PR O sk o FRAE AR rp XS PR T B SR IR A T
W05 . R TR A] , K HFOK IR A 24~30 °C, pH N 6.5~7.5, Vit 8 M 4~5 me/L, & A N 0~0.2 mg/L, WA
12 E5 4 0~0.05 mg/L, SA 54 0.03 mg/L, 55 3 d 47K 1R X5 FRFE T[] 2 2021 4F- 4 J 19 H % 2021 4F 6 1]
27 H 370 d.

14 HEmRESHH

141 Fs R IR TG AR FR A h PR B E Ol 3.17 g i BEE 16 2 , MRS 00 4 f075 FR 0
I3MT. FRFE 10 55 WEEAR TP PR e S ORI B 4 2 L A2 16 2, ULk 24 h)m , T B I ARIIBOR: . B fig
TEAFEVHTFRE 0 A, FFLL L mL— WP T TR S e R R 1. A 2 B LB L 12 2 e i v TR
TCTE UK A E 3 50 gt BOTF DR , F T AR AR B I 5 5 SR ity 22 W 3 R i 15 22 80 “CK AR IR AF-
fifb 1) 56 Y BB IR 9326 5 T =20 COKAE TR RAT , TR HE B AR A TR A T4 4 8 B I gt v SBCH 9 I
SRR il , o3 SRR IR IC SR TR RE R 00T, B0 T =20 CORFEORAT , T T g o
33T o

142 ARMEEEMARIEAR AT FRIHIRISTF U A4S AR BRI 24 W™, % 440 R 0 43 AR S
1w, 10 o 1 i A9 9] 3 5 & (initial body weight, IBW) 5 2K 3 Jii & (final body weight, FBW) , 715 34 5 %
(weight gain rate, WGR) $# 22 /1 K K (specific growth rate, SGR) il & (survival rate, SR) ; it 556 5 K 4 1]
B & T AR R (feed conversion rate, FCR) 5 45 2 %% (feed rate, FR) . AE# & (condition factor,
CF) JiA& I (carcass ratio, CR) JEAK L (viscerosomatic index, VSI) | fF A Lt (hepatosomatic index, HSI) | 7
A It (intestine somatic index, IST)ZEAH B AU .

WHEAR(WGR) = 100% x (W, — W,)/W, (1)
FrE A K (SGR) = 100% X (InW, — InW, )/t (2)
MIE#(SR) = 100% X N,/N, (3)
AR (FR) = 100% X F /[0.5 X (W, + W,) X t] (4)
TR E(FCR) = F o/ (W, - W,) (5)
REY5 BE(CF) = 100% x W, /L° (6)
FAPAR L (CR) = 100% x W /W, (7)
JEMAS HE(VST) = 100% x W, /W, (8)
JHEFAR L (HST) = 100% % W, /W, (9)
A L (IST) = 100% x W,/W, (10)

143 Faema oA TRHEUR TRRL At IR AR AR RLE SR R AR TR D e o K4l
FE R 105 °C T8 1H 5 1 (GB/T 6435—2014) 3 R 8K 1 BT >R FHUILIG 2 AU (GB/T 6432—1994) ; #H i
I 1000 2 R FH 2% EG A 4 125 (GBY/T 6433—2006) ; FHL K 431 5 SR 550 “CHBe1%: (GB/T 6438—2007) 5 Al
SE R FHEH BT L (72 (GB/T 6437—2002) , $53 5 2R 1] £ e VU TR — #1456 58 15 (GB/T 6436—2018)
144 Afeigdrml g SREM I T 4 COKFEH#E ST 76 4 CIRBE Tl F & 2 v R 50 AL
(3H20RI, i) g 55 PG A 22 45 A BR 2N &) L 3 500 v/min 2500 15 min BOH 115 W, T8 T -80 “CUKAA IR A7 1
WL TR B BB RS IR R SR R D, RS R | RPTAALRE 1 BT R SR L v R
AR A BR S WA S A

WBEUTFE (phosphorus retention, PR) | H R & & (average daily feed intake , ADFI) X B IJLFH & (phospho-
rus deposit amount, FDA) B3T3 AU

BEILFR (PR) = 100% X (W, X P, = W, X P)/(F, x W,) (11)

H RS (ADFI) = F./(t X N,) (12)
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BT (FDA, mg/(d-ind)) = 1000 x ADFI x W, x PR (13)
A, W, W o il R AR B i I B e () s RN FRIAIS ] (d) 5 N, N, 30 3R s 2R R EH) 4 R 4K
F RN (g) s W, W W, W, W53 b it A R4S I AT JFF B UE i 3 o (g ) 5 L R s ARG
(em) 3 P, Py o3 3R AR A A Sl FI) a6 R 8 (% ) s W 3R T S 5 12 (%) o
1.5 HIERESSH

IS5 R P I e hR DR (Mean=SE) 7R , 7 3K 12k F R1H 2047, F H Spss 22.0 #4344 7 5L A
R 725717 (one—way ANOVA) , #5741 10] 22 5 i 2% , R Duncan’ s WL T Z2 5 LUEL, Wk 25 /K10 P<0.05,

2 HERE5SH

2.1 {RRERIRE K T X B 4 B A K M BE R R M

TEFRIE 8 JH i , BLBERY WGR F1 SGR 1 1.25% ALK B Fe i, JF 3% i T 0.65%~0.83% 41(P<0.05) . 1M
FrOE 10 J i (B85 IR 58 8 Jl it AR IR AE 2 J4 ), TR A6 1 WOR A1 SGR 7E 1.25% 21 i i i {H 5 0.65%~
0.83% HHIC W #E 225+ (P>0.05) o FR5H 8 JEI A1 10 J] , GaDBE AP 7K P T 75 2 1.46% , B85 (1) WGR A1 SGR 24 i,
#F FEE(P<0.05) s TRE AP AT TH R 2 1.69% , B B R R 43 W35 T FE (P<0.05) 5 TlBE AP /-3 B fi (1
TaDRE 28 BRGS0 3 500 (P>0.05) , ILR 2 FIZk 3,

F2 AREEIKEXEEE KRN (8E)
Tab.2 Effects of dietary available phosphorus levels on production performance of M. albus(8 weeks)

WA Ry KRB WMERe FREARER(%-dT) BER WA REEER%

Phosphorus level IBW FBW WGR SGR FR FCR SR
0.65 3.17£0.00 15.12+0.16™ 377.35+4.84" 2.79+0.02" 1.65+0.04"  0.71+0.01 97.50+1.26
0.83 3.17£0.00 14.71+0.10" 364.78+2.94" 2.74+0.01" 1.65+£0.01"  0.72+0.01  97.00+1.29
1.00 3.17£0.00 15.42+0.21" 387.51+6.80" 2.83+0.03" 1.67+£0.02* 0.72+0.00  99.50+0.50
1.25 3.17£0.00 15.78+0.20" 397.75+6.10" 2.87+0.02° 1.65+0.01*  0.70+0.00  100.00+0.00
1.46 3.17£0.00 14.87+0.25' 369.25+7.11" 2.70+0.02" 1.62+0.02*  0.71x0.01  98.67+0.67
1.69 3.17+0.00 13.92+0.03° 339.45+0.89" 2.64+0.00° 1.5320.01"  0.73£0.05  98.00+2.00
1.86 3.17+0.00 13.79+0.09° 335.63+2.82° 2.63+0.01° 1.51+0.01"  0.70£0.02  99.00+0.58

(R 5S4 A A JE 7 RESOAR 7] R 30 22 58 I 35 (P>0.05) , A JR) Rk R 22 53 1L 3 (P<0.05) .
In the same column,values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with

different small letter superscripts mean significant difference (P<0.05).
x3 (AREREIKEIEEE KRN

Tab.3 Effects of dietary available phosphorus levels on production performance of M. albus(10 weeks)

WKF-1% Mg R¥IBURg  MER/%  RREARR( %) REEAR%  FRREC RS AR%

Phosphorus level IBW FBW WGR SGR FR FCR SR
0.65 3.17£0.00  23.76+0.08" 650.26+3.15" 2.84+0.01" 1.56+0.00" 0.73+0.01 97.50+1.89
0.83 3.17£0.00  23.44+0.06" 640.07+1.60" 2.82+0.00" 1.56+0.02" 0.74+0.01 95.50+1.71
1.00 3.17+0.00  23.83+0.94" 652.50+30.65" 2.84+0.06" 1.56+0.01"  0.74+0.00 97.50+0.96
1.25 3.17£0.00  24.48+0.02" 667.62+4.55" 2.87+0.01" 1.56+0.01"  0.72+0.00  99.00+1.00
1.46 3.17£0.00  22.19+0.16" 601.40+5.25" 2.74+0.01" 1.54+0.03* 0.73+0.01 98.00+1.16
1.69 3.17+0.00  21.40+0.37" 575.32+11.50" 2.69+0.02" 1.46+0.02" 0.74+0.02  98.00+2.00
1.86 3.17£0.00  20.45+0.05° 546.22+1.48° 2.63+0.00° 1.45+0.02" 0.73+0.00 99.00+0.58

() F RS A JE 7 RE AR 7] B 30 22 5 A8 W 35 (P>0.05) , AN [R) - REFRR 22 57 1L 35 (P<0.05)
In the same column,values with no letter or the same letter superscripts mean no significant difference (>0.05) , while with

different small letter superscripts mean significant difference (P<0.05).
2.2 (AR B KT H e E RIS FRR R I

Tk AP 7K B fig ) CFLCR . VS HSTAT ISTA 1 2 5200 (P<0.05) , W3R 4. B 1RURE AP 7K1
i, G CF 20T 5 T RIS T 1.25% H 5w, 1.86% A il ; B g CR 2 T B3, mkL AP
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IKAF-THR % 1.46% , TUER) CR 235 T F# (P<0.05) 5 TUBERY VSLISLEE S TH i Ja T BEAY A3 Fe Dkt AP /K
SR 1.46% B 35 die i {8 5 95 % 1STAE 1.69% 2H f5e i H 23 5 1 0.65% . 1.25% 5 1.46% 21 (P<0.05) , H A4l
[B) TG d 3 22 55 (P>0.05) .
2.3 {ERIE REE K T X E 5 4h B A AL 43 B B2 NG

T RE AP 7K P X # i 4> fa K 4y OMLER (1B KL TS B RN AT IO REL B G B 5 ) (P>0.05) L WL S
B 5 TR AP KT 08 i v Y 4 £l 5 S T AR S TR B B TRDRE AP IKOE R 1.69% i 2 T
(P<0.05) ; & fi () JFA D 22 S T i 5 I B R 3, Bk AP ZKOF- T i85 22 1.46% B i 35 71 55 (P<0.05) 5
fie (%) 5 R R K 20 L 5 B TR R BB A3 7F 1.25% 4135 i e 5 S 0 B M Mk 2 e BT Rl T
FoE A 7 1.25% ik B i (B . B0 () 4> B DUBLUR B R B FA 35 (P<0.05) 5 88 8 14 i OB R 7 45
21 8] TG e E £ 5 (P>0.05) Higir T 1 mg/d-ind,

R4 AREREKEXEEREERZ0T
Tab.4 Effects of dietary available phosphorus levels on body indexes of M. albus
WK 1% i e/ (geem™) R EE /% HEAAR /%0 iREN A [t /%
Phosphorus level CF CR VSI HSI ISI
0.65 24.79+0.45" 84.16+0.34" 9.06+0.22" 5.52+0.20" 2.78+0.08"
0.83 25.25+0.32" 82.96+0.46" 9.04+0.19" 5.25+0.21" 3.05+0.09"
1.00 25.40+0.62" 82.84+0.46" 9.43+0.30" 5.72+0.26" 2.97+0.08"
1.25 25.65+0.44" 82.62+0.63" 9.23+0.24" 5.57+0.06" 2.80+0.07"
1.46 25.25+0.38" 82.33+0.70" 10.03+0.39" 6.35+0.25" 2.85+0.12"
1.69 24.20+0.27" 82.19+0.57" 9.65+0.19" 5.79+0.15" 3.18+0.11"
1.86 23.79+0.58" 81.73+0.41" 9.27+0.24" 5.84+0.12" 2.99+0.09"

() 51 B8 A R T 7 REBSORR ] 7B 278 22 5 A8 125 (P>0.05) , AN JA) 7B R0 28 5 .45 (P<0.05) .

In the same column,values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with

different small letter superscripts mean significant difference (P<0.05).
x5 AREREKENESEER BN
Tab.5 Effects of dietary available phosphorus levels on body composition of M. albus

57K ¥/% Phosphorus level

i H Items

0.65 0.83 1.00 1.25 1.46 1.69 1.86
e IK531% 72.81+0.40 73.30+0.10  73.75+1.45 72.18+0.47 72.87+0.80  73.56x0.07  72.41%0.56
Whole  MEMFi/% 17.59£0.22 17.12+0.18 17.11+0.06 17.34+0.09 17.34+0.11  17.09£0.20  17.50+0.10
body H N 1% 5.8120.05  5.80+0.05 5.72+0.03 5.82+0.09 5.83+0.05 5.7320.06  5.72+0.03
WKGY 1% 2.15£0.01°  2.24+0.00" 2.1320.01° 2.10+0.01¢ 222+0.01"  2.37£0.02°  2.40+0.05
Wi/% 0.37£0.00"  0.37+0.01" 0.3720.00" 0.37+0.00" 0.39£0.00°  0.42+0.01°  0.43+0.01°
FERE - HLIEWI/% 1.20£0.02  1.28+0.02 1.20+0.05 1.1120.03 1.1120.02 1.10£0.05  1.12+0.10
Liver H**%JE/ 1 ab b al a 1} ab
L. 130.392.97" 135.32+10.63" 156.09£11.51" 166.04+13.36" 186.16+26.31" 153.89+7.95" 158.90+14.83"
(mg-gprot )
BHEE K% 48.40+£0.38" 48.99+0.24"  49.54+0.43"  49.95+0.59°  49.76+0.34" 49.51+0.05" 49.18+0.77"
Vertebra /% 8.04£0.26  8.17+0.20 8.24+0.10 8.45+0.10 8.41+0.25 8.40£0.06  8.44+0.07
5 /% 9.32+0.07" 9.47+0.01"  9.62+0.06" 9.65+0.17* 9.67£0.06"  9.44+0.01"  9.40+0.04°
WRTFRR /% 40.46+£0.44° 3536£1.37°  30.60£0.35°  26.67x0.38'  25.33+0.30“ 25.35x0.51% 24.25+0.58"
AR fhts \ \ . | . | |
0.21+0.00"  0.20£0.00"  0.21+0.01" 0.22+0.00" 0.20£0.00"  0.18+0.00°  0.18+0.00"
(g/d-ind)
TR/
1.00£0.10  0.97+0.20 0.99+0.30 1.02+0.10 1.00£0.20 1.02+¢0.20  1.02+0.10
(mg/d+ind)

() BB A AR JC 7 BE B ] B 2378 22 50 A8 S35 (P>0.05) , ANJa] 7B R 25 53 .35 (P<0.05) .

In the same column, values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with

different small letter superscripts mean significant difference (P<0.05).
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2.4 EEELGHEEEE MIERERBIKE

KT A 8 i 5 10 Al WGR(Y) 54k AP ZKF-(X) B OC R, 43715 51 Y=33.681X+354.98
(R*=0.990 4) fil Y=-106.25X+526.8 (R*°=0.951 6) 5§ ¥=27.486X+630.22 (R°=0.769 6) 5§ Y=-189.75X+
894.6(R*=0.951 8) , 2843 M5 i v i 4y i 145 Foe A48 8 ) DR AP 1.22%~1.23% (1 1) o SR kit 2k
BRI A HEE K5 (V) 5k AP K (X) &R L 153 8] Y=-2.977 1X7'8.086 7X+44.391(R°=0.9827),
Lo AR AL AP IKF- 2R 1.36% , B 6 41 8 (1) 5 M- K 53 e i 5 SR AT A AU L& A i () S DR
AP/ (XK R 155 Y=8.43-0.666 2(1.24-X) , 53 M5 i ARDRE AP 7Ky 1.24% , #5 il A5 A 1 B 3T
HA(E2),

450 - Y=33.681X+354.98 7001 y=27.486X+630.22
R*=0.990 4 R’=0.7696
T=-106.25X+526.8 T=-189.754+894.6
< 400 S % 650 R'=0.9518
G g
e ge=
& » 350 F B 2 o0 |
i) i
=y 23
T o= E E
® % 300 | 22 550 F
250 1 1 1 “ 1 1 1 J 500 1 1 1 : 1 1 1 ]
0.5 0.7 0.9 1.1 13 1.5 1.7 1.9 0.5 0.7 0.9 1.1 13 1.5 1.7 1.9
TR K P % TR K P %
Dietary phosphorus level Dietary phosphorus level
B DRA RO T X B 4 51 1 3R Y 52
Fig.1  Effects of dietary available phosphorus levels on weight gain rate of juvenile M. albus
5131 y=-2.977 1X'+8.086 7X+44.391 - ¥=8.43-0.666 2(1.24-X)
2 3k
R'=0.9827 % R=0.9856
< - =
o S0l e 2l E—{_i_i
R = &7
X 22
S 4o e oL
T = s
# 5 i
g = fr g
47.7 § 76 L
465 1 1 1 1 1 1 ] 7.2 1 1 1 1 1 1 1
0.5 0.7 0.9 1.1 13 1.5 1.7 1.9 05 07 09 1.1 13 15 1.7 19
TR K P % TR K P %

Dietary phosphorus level Dietary phosphorus level

12 TR RO KT B A A I A ME S RS2 R

Fig.2 Effect of dietary available phosphorus level on vertebra ash and vertebra phosphorus of M. albus

2.5 (ARIAE B K R M E A BRI R0
Tl AP 7KV X B 5% 14 1L 35 8% L AKP . PTH ,CT . T-AOC .GOT 47 . & 51 (P<0.05) (% 6) . Bl 5 1 4
F6 (ARIEREIKEX EEEMFAE LIRS
Tab.6 Effects of dietary available phosphorus levels on serum biochemical indices of M. albus
WK% I35 B/ M5, BRVEREEREE HURBIRME, 4R D) BASER/ RbUELbRE S/
Phosphorus (mmol-L™") (mmol-L™") [U-(100mL)']  (pg-mL™") (ng'mL™")  (pg'mL™) (mmol-L™")
level Serum phosphorus Serum calcium AKP PTH VD, CT T-AOC
0.65 2.62+0.20" 1.41+0.02 2.66+0.47" 126.25+4.09" 36.01+3.60 140.97+4.31"  0.69+0.01°
0.83 2.67+0.27" 1.41+0.02 2.36+0.42"  126.94+6.71™ 34.73+1.89 141.57+#3.03"  0.67+0.01°
1.00 2.54+0.10" 1.36+0.02 2.07£0.39"  138.08+2.04" 33.07+0.94 142.23+3.38"  0.66+0.01°
1.25 2.81+0.43" 1.39+0.03 1.93+0.16"  114.69+5.46° 31.96+0.72 142.40+3.57"  0.65+0.02"
1.46 2.50+0.19" 1.38+0.03 1.57+0.12" 132.28+4.83" 31.65+1.03 143.33+1.98"  0.61+0.02"
1.69 2.25+0.18" 1.44+0.02 1.58+0.24" 138.61+3.21" 33.08+0.75 148.50+5.23"  0.60+0.01°
1.86 1.99+0.03" 1.40+0.03 1.40+0.18" 144.35+1.96" 35.63x1.43 166.85+3.61°  0.57+0.01°

[7) 91 K50 I A T 7 B O ) 7 B3R R 28 58 35 (P>0.05) , ARl P RER R 22 57 3% (P<0.05) .

In the same column,values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with

different small letter superscripts mean significant difference (P<0.05).
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AP KT T iy, B 0 1) 00T AKP 1 4 32 N Bt 5, 1RDRE AP KT T 28 1.46% B i 35 T [ (P<0.05) 5 flk}
AP KT 28 1.25% , B0 119 M0 T ik 0 oo L, B J 22 T Bk 3 s 06 1 5 PTH 5 000 V75 R 4% I A
TE1.25% D Hefik , 75 1.86% 415 iy 5 B 66 L3 CT 52 56 PR T s 35 1Lkl AP /K- T 3 2 1.86% it i
FH T (P<0.05) 5 BEHE I T-AOC 52T B3, fapk AP 7K T 28 1.46% ) I 25 T [ (P<0.05) 5 B Ifil
H GOT 2Tt mka B, 1Rkl AP 7KV T 15 & 1.25% I I 35 T i (P<0.05 ) 5 B fif (19 1L 35 5 | VD, 76 45 241 8] TG &
F2553(P>0.05),
34 i
31 ARAEMEKENEEAE KRR

FEAE AR T B S B O, BN S S SR B R I R TR G, O A T ATP AR
Z PP B S 0 A R IR R AN W R R O R A K
T AE G A A BT B T AE RS A v GBI 2 B 66 A 1 008 (R H B %
WY AN IR LG, v RE S DR R B AR P B = A 06 . MR KT T i & 1.25%, FEE R WGR I
SGR 4y dped: , i b bl /K - # 3 1.25% , #6E() WGR FI SGR & T &, A DRE AP /K v 20 25 fi 1)
ARRF, T RESE ARl E L B R B TR, S ECE S E IR T R AN L s T A K

LA WGR NI Fa bR , P [0 )4 43 A7 75 3l BB (3~15 o) AE K BT oK 80 1.23%. i = T 34~
68 ¢ ) (1.109%)" & Je B % H4E i (Oreochromis niloticus, 1.17%)" BT K , A5 H X JE @
(0.80% )", 428 i1 (Rachycobia ,0.93% )™ 5 i 1 ( Pelteobagrus fulvidraco ,0.85% )", 2% ( Channa argusx
Channa maculata,0.94%)"" S5 BETR R AR KR ZESF . X ATEEIR AR/ FhE  FR5E J7 =45 A9 A [R) 3 Al
f1h) 25 s 158l

Lellis E" B 5% K /N335 24 200 ¢.300 g F1400 g BT 65 ( Oncorhynchus mykiss ) it B A=A BB 75 2K & 53
314 0.60% .0.30% F10.15% , < W Bl A PAIEG HOUT S8 B R oK I8l o SR R B, 4 o (AR 8P 1S B A 4 Y
oA R 0.729%"™ T 6 g A6 87738 F A 1 A B SR it 0.689%!™ , 2 I Bifi A 4 3 K o/ 0 48 5 SR H 0/ N
A5G K B, 7EFRAE 8 A A 10 Al J5, 0.65%~0.83% 4 ¥ i () WOR 5 1.25% 41 2 57 B & N 2 5 A
LN AT RESR 1.25% LB AE 8 i) I i SR B A Z i R, S8 s 22 . %) WGR 7£ 8 J 5 10 A
(AT BT A 23 Ay R B, 5 B 1 i e AR ) i 5 5K 2301 R 1.23% 1 1.229% , 14— 25300 WY 2 6 A A 18 R %o
Nl TSR
3.2 ERIE MK X B SR AR 53 B9 220

Ttk AP 7K S e 8 6 A 1A BB A 2 00 114 ]S, F 26 06 0 o AN ORI AT 520 B 5 Tk AP KT
[ TH i, B A s B e R T RS TR R A X 5 R D el P IR e ik R THE
JE PR R R S R A R 2E R VTR BE B AT T REAR T R 2, U EMIN B4 5 18
WAL B IR A Ra % . BF9E R0, BB (08 A RN H s L2 8 0 G2 vh Bl (LI A AR AR 6 7 DT B 7
Wi ) A Al 7K S T o T 8 T v, T A a0 v A M R A TR S AL R R AR R . L, TR Rk
e 2 ¥ Bk 4 £ 1 W S TR, T RE R AR WL IR SO IR S A U ORI i S 300 o SR G TRl AR L PR T
FF L0 e LA A T I R R ILRAE AT R — A 5T

B IR, i EMEE K AN SRR RS B SR 0w AR AR T
B S 0 W S PR AR IS B TR R, D DA B K 43 A R A PN R AR A A R A R
B LB T R 0 1.24%~1.36%, 3X & T LA WGR N PEM 8 A5 H OB R >R 1 (1.23%) . WF9T 60, 3
T B R4 B A R A TR A A T3 T AR K R A TR 3 th id A B 7 Bt 21 20 P OR bk Bl B K
DU S RE IR A e K

ARG, B R AP KO TR B R BT R T Mk 3, 7648 B ek SRR A9 A 25U
BEULBUREE R . 0.65% 4110 5 i (B UL R 5 155, 15 0.65% 411 WOR I T 1.25% 41, R IE A IR 56 Fh i Uit
PR EE AN TE BAE N R IE B O 5 SR PP F b o (38 3 W DT B S 1 50 8 6 1) i PO AL M 0, 45 A
DU T T 1 mg/d-ind, Ui P B 66 A K AE R 2 /DT 1 me .
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3.3 ARAE BT E M E & SRR R I

I 37 H 0 65 5 5 e A8 I BT A T 65 Al 1 W AT R ) 7S 000, e B e P R A WA A A gl o) 2K 1 A A%
PER2 L AR AI T K R, ARDRHER R XS 1 37 8 TGt 2 R, (R AL R e s AR M 9 5 i, R R e
AR LR P B FCI ZE AL, D T M@ nT R A M . PTH REAZ E VA1, 45 /=0 045 , (] B0 o ke
AR R (0 T R T, ARG I B, AR IS rh , LT PTH AY45 5 5 10000 B 1 45 SR 1E TR B, Al v Tl 4 1
PTH 328 Fh i , 1 L35 W 2 i A, 280 PTH 2 5 7 VB AR I A e B2, i — 25 Ul B Al i i 25 5 RS A
EEHEL , X T A K AT REAS R
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HE LS.

M35 AKP J&— 21 [R) T/, =R T8 JFE IR 8RN S5 o R 0 e U8 5% BB ik
R B R -5 SV FAT 567 ARG A 5% & B, Al R 530 LW T I 3 AKP TG d & 52 ), {H D)
R 2 0 PR ARG AKP B 36, BB S v AR i S B R B . S S S T e iR E kY
TE 18, A, Ak s ol 4 M1 A R A TR T 5 o 300 0 3 T I, s R WA Dbl v e X - 8% B e
AL, E— 2 U0 I A ek v B AR ARG ML 3 AKCP 35, 250855 1 1k

GOT HAE A PEAN IF D RE 2 5 IEH B PEH 8 05 , L3 GOT T+ R W4 A 2 451, AR50 5% K 2L,
T BB X 1l Y GOT TG i 35 52 W, 1N A e} e 2 (38 TH 3 1LY GO'T BTG 1 , 78 46 50 et 5 A ] 114 245
Ho RURENR BT RE ST R B EE T IEB 5 o
34  AREREIK T X 8RR FR 2

JIES it 8 SR =1 R B, 32 et 2 SR, T AR FH DL o 0 28 AR RO BRI =L 25 i 6 5
ARG, TR AR FIAE A T B 5 ISl 3 TG I 2 ) (EL AR v e 2 B BRI . X 55 e PR
A0 A BE 2 AR R o 43T AT RE R TR i Wl 2 v e AR AR 2, R SR RIAAR BT £ ), AES i B AR A1

AR I BFFE IR, FRDRHIG B 0 B 0ok B 55 1) VST HST G 5 35 5 M, (EL Al i il 2 ol L 3 35 T s
Karanth 854 HEAA b FTF R BE T 5 T BB 2 A AR 17 FORE JRL B R 38 AR, ) Aok oo Tl A 4 66 U
FHRG Wi I F LT A, Ud B IRD Rk = Bl 4 o 8 T AR i A B A AE 0 W RIS 30, Y AmDkE AP JKSF- 78
0.65%~1.46% W} , B fif B i 25 1 22 ey A 3, Dkt AP KB o 1.46% , i RS i & it N R, X 5
VSIATHSI (8 #— 3, 3B VST HST i 25755 5 0 IR 3 B OC . PR R & R T A Sy #0280k L = B
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T-AOC HyZARfe a5 S A L —30 . BFFR R, et S il 2 B (IR A0 ( Carps ) FILIR) A48 480 A% ALl L it 48
A IS PR, Wl 55 WL BT A e 0, AR A L PR B 1 RI A o 400, IR1 L B bt AL Ak e 0 %9l 55 v g
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(R AR L T RIS L P s /AR AT 8 23 5 i A AT TG T B B 4 356 8% , 3000 T B 7 M 1 R R SR AN T o

4 &%

TRVRLIE B K P % T4 BRI A I VT AL B C T B RDRE R el B R RO B IR
JELTG L, f2 BEJTERE B A AL T i 0L GOT I 1, 5 S JF A5 7 , AR L ¥ AKP 356 1 S5 T S AL RE T , 0553
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