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BRI PTRBKT M 8.2 o/ ke BRI 12 okt 11750 8675 (LA SETH RS AT AT 523 2 1 BB 267 2
KT AT £ 4 (LR 1R 58P < 0. 05 ) (FLRF B0 6 LI ¢ BEAC L T A LRI P B8 53
(P>0.05) . 4} K3 T VAR AR (1TSS TR IR 497 R A0 R4
FRPTRRIOTR RSN 12,73 12.20 12,55 g/ (g TR o P86 66 B 4P RO 275
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3.54%

REEIA): HEHA RN R R 5 F A H R DRI R R B R
X

PESES: S963 BRARAEARD: A
SR 6T B AETRAT 10 B, 2R N 2 R 2
iz Bk A HES S EARNS
JE, BDRF AN 2R Bl 2 AT 5 | ke S A 1 B
BN, RN EARIIRMEED S ® T
(NP NSN3 L Al & ey /N A [
bR R A 8 28 AR A B S e A AR B R
(RN ] 2 5, R BER I g X AR A K A I A
JRRIT A 0 3 PR A B K BR
Z 5 ERA UG AN, RN RIS W TE RN R
R B YT e 78 PO IR, A 4 H A BTN
Ao MERMRERAE Ny AR B S U RS, 38
AR BT PR R B R BRI 32 AR, T 52 A i 2 IR
SIBEHE T, R AL 5 25 0 10 B R ik 4] &5
S 0 AR TN S VI C ok [ A
I, B IRIE S S A N A U B R L%
Byl EHVE ERER VE EIRR L2 ESEER
B3 T A, X 9 A RN At A= i 2
HEREHER" o A U5 R W a2 N
SR 5 >R AT 70 Bl i R I A, BRIV = R )

WFS H A 2015-09-07 fEE B 2015-12-09
BEWHE: EFERFYKEAWHEAAER (CARS -46 -21)

RN ARA AR

¥ ff ( Ctenopharyngodon idellus Valenciennes )
SEAEGRITRIK IR FE " 2 — S FR [ I 58 -
B TR K 7 B il R, 6 L SR SR B F 5T 4K
Gt LR ISR S A A B R A T
PR T B R A HERE AR o (H X i B S TR
TR MBFF A E 3 , ARG 2R R
TR SR T R R . A
B id i e — 2 W8 AR KPR T AR RN
PR K- o s £ 0 o 2 A R 46 4 A 19 52
Wi , AT HE HGOE ‘B A8 N R IR 7 oK i, TR
T LR 1) R R OB B DR SR 2 e

U BRIk

1.1 XK&

S £ R W LAR TR K K 7 W5 i S 1 i 3
) 5 8 A AR (R o B UM o o MU 3 57
A A B 28 2 B K TR T, TS5 36 R il
TRLIFE 1A, fr 52 5 fa Y RE R BB ), b AT

PEE®IIT: PN (1984—) 2 At BFFE 05 ) oK™= B8 37 S 1 BB . E-mail : miduo1984422@ 126. com

BEEE: AW, E-mail;aqua_labjm@ 163. com

http: //www. shhydxxb. com



3 PN X, 55 - A f RO AR R R N R R ST 389

ER S, 50636 420 2 BEHLAM R T 41, 454
3 AR 20 . R4S W)
RN 13.21 g
1.2 SREAN

SRR LARREE 11 B R R I
YR U6 R 0 ST g 4
SAELIER S 36% 1 AR 2 — B (L
FAETAG AR ) | R e 5
BRI AT R A B A R (10 1)
VARETT 45 b S0 BRI 7 A0 U

BIRAKC DL 1, 2R N AR S I K - 93 90
0.82% ,1.06% ,1.20% .1.42% ,1.63% 1. 88%
H2.12% (R R 0 80 o SR bk 4
I, SR OB B, O 60 H B, P A i MR =
R FR LT 4 R R, 17 5 A FORHR
oL B 2 )R, T LS s B, il i AR
0.20 cm (}KJE 0.30 em BRERFURLTARE, T 50 CHE
TR e AR, BT 4 CuKARR A
o LR e SR MU 2

£1 RBEANERBRERAT(FHRERM)

Tab.1 Composition and nutrient levels of the experimental diet (DM basis) g/kg
5iH items )k} diets

1 2 3 4 5 6 7
JEUB} ingredients
RNZ L Phenylalanine 0 2.5 5 7.5 10 12.5 15
KA Aspartic acid 33.2 31.95 30.7 29.45 28.2 26.95 25.7
A BR Glutamic acid 33.2 31.95 30.7 29.45 28.2 26.95 25.7
FAIMIR AW amino acid mixture! 139.1 139.1 139.1 139.1 139.1 139.1 139.1
45 [ Casein 100 100 100 100 100 100 100
HH S gelatin 50 50 50 50 50 50 50
WK dextrin 429.5 429.5 429.5 429.5 429.5 429.5 429.5
24k %K cellulose 70 70 70 70 70 70 70
iR — 445 Ca(H,PO, ), 20 20 20 20 20 20 20
%% mineral mixture” 30 30 30 30 30 30 30
£4E Vitamin mixture® 10 10 10 10 10 10 10
AL HBE Choline chloride 5 5 5 5 5 5 5
117/ fish oil 20 20 20 20 20 20 20
FE K com oil 20 20 20 20 20 20 20
R LR
zioxyjeﬁiellulose sodium 40 40 40 40 40 40 40
A1t total 1 000 1 000 1 000 1 000 1 000 1 000 1 000
B 577K nutrient levels
M & CP 354.9 358.8 362.8 358.5 367.4 355.0 361.3
HigW; EE 37.5 34.9 39.8 39.2 42.7 43.1 41.5
HLIK 3 ash 43.8 46.4 51.0 51.4 46.8 44.8 44.4
/Kb G4 Carbohydrate 563.8 559.8 556.4 550.8 543.2 557.1 552.8
RN R Phenylalanine 8.2 10.6 12.0 14.2 16.3 18.8 21.2
fi% % 2 Tyrosine 5.4 5.5 5.4 5.2 5.4 5.3 5.5

L B IERIBS Y T T iaRHEAL Amino acid mixture provided the following per kg of diets: Fl i Z ik Met 7.4 ¢, 7348 Thr 10.9 g, #fi
RBR Lys 19.5 ¢ JEEBR Arg 14.9 ¢, 4R His 6.3 ¢, 4B Val 9.8 ¢, R %R lle 9.3 ¢, %R Leu 17.2 ¢, %R Trp 3.0 ¢, HA
iz Gly 12.4 ¢, NEBR Ala 16.3 g, 22% (R Ser 8.4 ¢, Bt &R Cys 3.7 g, fii& 2 Pro 0 g, &1t total 139.1 ¢, 2. 2 N & T 75k} 24
Mineral mixture provided the following per kg of diets : FiEZ W.2k FeSO, + 7H,0 750 mg, fi R4 CuSO, - H,0 15 mg, HilR4EE ZnSO, - 7H,0
500 mg, #fifR%E MnSO, - H,O 25 mg, 54kl NaCl 1.5 g, i fREE MgSO, 2 g, flAb4 KI 2.5 mg, WAEER Y Na,SeO; 0.25 mg, S fk4h CoCl,
« 6H,0 25 mg, il 1 45 zeolite 10 g, i fH 4T 4E & Cellulose 15. 18 g, &1t Total 30 g . 3. Z4En] Jy 4T 5o fa B2 fit The vitamin premix
provided the following per kg of the diet: V, 17 mg, V3 5 mg, a—EHFBI{TRER a—tocopheryl acetate 270 mg, Vs 89 mg, Vy, 30 mg, {2
fig pantothenic acid 200 mg, HHER nicotinic acid 7.2 mg, V¢ 40 mg, M2 folic acid 2.2 mg, Vy, 23 mg, V500 mg, L inositol 4 000 mg,
Vi 0.2 mg, D—EH% D—biotin 2.4 mg, a—4F4i% a—cellulose 4725 mg,
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390 (SERCII INEE 25 &
F2 ZIHABMLESEBRAR( THREM)
Tab.2 Essential amino acid composition of the experimental diet ( DM basis) %o
TiH items Bt diets

1 2 3 4 5 6 7
KEEIR Arg 1.98 1.99 1.99 2.02 2.04 1.99 1.99
2 %R His 0.85 0.85 0.85 0.86 0.85 0.85 0.86
SRR e 1.45 1.47 1.45 1.42 1.47 1.46 1.42
SRR Leu 2.92 2.92 2.87 2.89 2.95 2.91 2.89
TR Lys 2.29 2.30 2.32 2.30 2.34 2.29 2.30
HEH R Met 0.80 0.80 0.78 0.80 0.81 0.81 0.79
RN E R Phe 0.82 1.06 1.20 1.42 1.63 1.88 2.12
5 Thr 1.47 1.47 1.45 1.46 1.49 1.46 1.45
R T - - - - - - -
45 %R Val 1.63 1.63 1.60 1.60 1.65 1.61 1.62
B BR * Tyr 0.54 0.55 0.54 0.56 0.54 0.55 0.56
Mz * Cys 0.41 0.42 0.41 0.42 0.41 0.42 0.40
T EEIR . BRI BRER - FLER ™ . P E R

Note: Trp. Not detected ; Tyr and Cys. semi-essential amino acid.

1.3 RFEH

SEEGAE W VLA IR KK 77 BIF 5T Fiv S 6 66 3l 9t
170 FRIARG N % N B ELIEER K FRA R 58, K
TEAGFRBEAAA N 0.8 m x 0.5 m x 0.4 m, F/MEL
WECA LE P U8 e B <A o L3 HIK Oy 23k
FEATEERY KK, H oK o SRR — £
HESEFE o T R M B 4R ,08 :00 ,12:00
H116:00 5B — U, SLEHIE], KR 25 ~ 30
C,pH7.4~8.0,1A% >5.0 mg/L, A 0. 14 ~
0.20 mg/L, WAEEEEE 0.02 ~0.05 mg/L, L5
[i) B R SR AR )
1.4 EUERSH

STV f i BE AL A Dy ) B A T SR
SR A AR S A5 24 h JEHEORFRE
BELFEVLE M 10 oy — IR A FE, T T 55 5
e m Al S R A e K AR,
TR A N B

K3 CRLEE 5T KRR 7 AUHL K 23 ) I o 2
B8 AOAC (7L R0 R F 2R T IE7E 105
C ML 2 5 5 R A o 0 SR T L TG R
R B0 R FH 28 ERAh 4 05 5 LI 20000 7 SR ) 5
fE 550 CHERRIEL . BEAFEGIIE 2 S PATHE
L5 #HEAK

S 0 [ 18 B 2R (weight gain rate, WGR) ]
Bz & (feed efficiency, FE) | i jiG Z ( survival
rate, SR). & H i fR & & ( protein retention
efficiency, PRE) JF{A& EL (viscera index, VSI) T
& H ( hepatosomatic index, HSI) F1 AE W &
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( condition factor, CF) i+ AUNT .

Wi (%) =100 x (W, -W,)/W, (1)
A W A E R, W, B AR R (g) 5
W, RE AR AR (g) o

Fo=(W, =-W,)/W; (2)
K Fy W EEECR s W, R AR AR+ (g)
W, JE AR AT R (g) s W, Nk &R B i
(8)o

S.(%) =100 x (N,/N,) (3)
Kb Sy HITE RN, NG AFIRFEBGN, N
(ERANNSEIIE: 3

Py (%) =100 x (P./P,) (4)
K P WERE R ER P, R E TR R
H(g) P NEBEREEIE(g) .

VSI(%> ZIOOX(WV/WI)> (5>
Vo AR LG W, N IERT & (g) s W, A
iR (g) o

Hy (% ) =100 x (W,/W,) (6)
J—:E;EP:HSI%H?{ZE[:K;W}. %JHJFHEEE‘%(%) s Wy ﬂ‘]@
AR (g) o

C.(%) =100 x (W,/L*) (7)
K Cp WIEWREE s W, Ak (g) s L HIAK
(em),

1.6 HiRER ST

S R - 2 8 + SD 2R, R A SPSS
11.5 for Windows 4% 1| ( one-way ANOVA ) % i 15
SRR AT RN R Ty 220 A A B 2 e
18 SNK 22 1 LU 500 o 4 (8] 22 Sk o B35k 7 P
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KA 0.05,7% P <0.05 Ry, KAkl
PRSI HAE RS ok Sy BLL A fra PR TR AR
S F U R R G RN MK Z R oK
P gl MR N R BRI T oK A

2 4k

21 HE&EEHEMEKBER

TR AR TR B K T % (A8 o R AR R
R FUR RS BB (P <0.05) , ffkdy
T PRI B 1 AR SR R B e A T R
RPN 8.2 1R 2] 12 o/ (kg T 1l kL) i 822 7+
B BRI R FA . RE R A

WK X J T R A L L R B A0 I 396 32 T
HRM(P>0.05) W3,
22 ESE&MMERERERERE

T 2K F-29 5.5 o/ (kg i) B, L
AT SO R AR, AT AR 8] 43 B, SR A
ot A OO DR R R R R i 12,73 g/
(kg THRPRE ) DLIET 15 ITBDRICR b, 244k
AR (] Y1 734 , SR AT R RN DR R N IR
SRAEEHN 12,20 o/ (kg TARRL) , DL 25 DLAR 5
BURAR bR, G ISR [m] 5 7 A, SR A3 5 A
FRRH R N Z IR TR R 12.55 ¢/ (kg T
B UL 3,

®3 ARFERERERKTNES S ERKERFFA R

Tab.3 Effects of dietary phenylalanine level on growth performance of grass carp

AR AR

I KT S L sl W 7 S 2

phenylalanine IBW WER FE S PRE Vsl HSI CF
levels

8.2 13.20 £0.40 105.96 +4.35° 0.49 £0.01° 95.00£5.00 19.42 £0.53° 8.04+0.98 1.97+0.13  1.97+0.11

10.6 13.13 £0.11 132.91 £4.21> 0.54 £0.01> 90.00 +10.00 21.83 +0.21> 9.82+0.91  2.08 =0.11 1.94 +£0.13
12.0 13.27 £0.40 179.98 £5.75* 0.66 £0.01° 93.33£5.77 26.89+0.35* 9.04£0.62 2.09+0.15 1.98 +0.04
14.2 13.23 £0.06 187.04 +4.57* 0.65+0.01* 86.67 £7.64 26.98 £0.33* 8.42+0.18 2.01+0.15  2.00+0.02
16.3 13.26 £0.21 178.57 £3.58* 0.64 +0.01* 90.00 £10.00 27.02 £0.43* 8.48+0.76  1.97+0.08  1.99 +0.14
18.8 13.19+0.00 180.95 +7.34* 0.64 +0.02* 88.33 £2.87 27.17 +1.07* 8.44+0.47  2.25+0.17 1.87x0.04
21.2 13.16 £0.15 178.51 £5.85* 0.63 +0.01° 86.67 +7.64 27.26 £0.39* 9.06+0.40 2.04+0.07 1.86 +0.07

TE < [ 50 JC 5k s Bt R AR AR R - B FOR 22 5 R .35 (P >0.05) , AR FREFROR 22 5 3 (P <0.05) . T,
Note:In the same colum, values with no letter or the same letter superscripts mean no significant difference (P >0.05), while different letter
superscripts mean significant difference (P <0.05). The same as following.

2101 18, 136x-49.91
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Fig.1 Effect of dietary phenylalanine

on WGR of juvenile grass carp

2.3 Hfafaihef kAR
o £ b 4 £ R 2R 1 B AR TR UK
AN 8.2 g/kg B 12 g/kg WA Fi57 , {H 4K

STt WA A 2 35 A8 TR N R KT
Xz oK g3 LR 5 ARLK 23 JG 35 (P >

0.05),
0.701 y=0.0403x+0. 1485
R=0. 8374 y=0. 64
0.65 72 D S
[}
ﬁm 0.60
= x=12. 20
® 0.55 o
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0.45
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Fig.2 Effect of dietary phenylalanine
on FE of juvenile grass carp

http: //www. shhydxxb. com



392 (SR (T E NI S S 1 25 45
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Fig.3 Effect of dietary phenylalanine

on PRE of juvenile grass carp
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3.1 ARPEREBRKENESEMEKRH
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RNGRNER — R Z AR, TE Kk A4
S AR A AR A P R A R AR
FANY . ARSZG At SRR AR PR T R A AR
T 12 o/ (kg T kh) i (fapRE T FOGEL 2) | B
Tl e R Y R 1 AR, A R Y AR ROR
W BN, 4] AR5 A AN W AT, T L A R 1 R
REMELE A RN A EA RS YR B E
TR LI AT fE 2 2 A A A B R N R R
LA RWEEG, i Z I RA -6, — T
T BRI P AL R 5 AR A 1 B, 55— 7 T
AR NA 3 20 0 S R BR A 0 it , 1 Ee AR PR 22
R MM AERE B, TR MR 1 R f Y AR K
AR A o 0724 R0 b 2R R Y i
| i I, £ 1 AR A R R KRR A B R A, T
Ht— 5 el rh R N R & i, WA A 2
FA . [R) I TR AR Y R A T R AR A
AR 1 5T 3R AR S 06 24 R I £ ORI
RO R R E Y LN A S N RN
TRV RE N A R R AR TR, YRR RN
PR K- i B I 2 ), AR IR T 1
PAFUAT i, (AR s B R S R AN, AN
AR R . A5 R S X R ( Bidyanus
bidyanus Mitchell )" 3 H 4 ( Chanos chanos
Forsskal )“6J . W % ( Oncorhynchus

mykiss
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Walbaum) "7 1k B & D 04 fa ( Oncorhynchus
tshawytscha Walbaum) "' 2= 57 25 S A . (H 4
A WFIEPR S ) RIS | S ) B S e i R
KV EF S A AN TRl T A5 3 B 25 1 5 O AR 8 42—
. XFENEE ( Cirrhinus mrigala Hamilton ) L
FERM, RN SRR /K1 A i (7 2 Y
—E I, AR ) AR AN 32 {EL AR R N
FRRAKT AR ST, AR A K DR R R K R
IR0 1 W 2 N B T X 8 iz B ( Catla catla
Hamilton )™ F1 B W ¥ # ( Labeo
Hamilton ) ' FBF 53 U] 22 B, 24 ) ) 2 14 4 IR
AP B AT B, AR AR R AR
HERCRE BT B PRI sk 6 B 50 Sy
Hh el R R Y R T R B AR R N R
P2 AR BRI, R 2R AR KA — & Wy T m /R L (B
o R I 7 T A FH B BL B o A R TR AR 58 00 DA
BT
3.2 RREEMNAREBNEEZSE

FZEN AR TN R T B AR A KSR
HE B AR -2 IO, SR FHAS [R) B A B 9047 [m]
AT A e . O R E BT R B
PR A 3= B 2 5 AU ( Broken-line regression )
B YR il 45 Y ( Quadratic regression ) , AN SC 56
SR P AR N RO FR AR, T AT 4R Il A A, 75
Hh A RO RDRLOR N IR Y i oK B R 12,73 ¢/
(kg TR o FEWFIE RN E PRI 7 K B I,
R AR TR AR 1 2 T SR AR A Ab , VF 2 0T 5T
I FH A ) — L2 8 AR LASRIE , & B0 AR BRI
HE PR H B R RN & R R A
RNA/DNA 2 3 4F 1A R b 270 2 A&
SB35 2R FH AR 5 3 A 1 AR R R AR D AL
IR ARAT HE 8 B £ R R 28 Y R s R D 12,20
g/kg M112.55 o/kg, 5 AL RARIRR H AR
FEBHHIE , 2 I ARDRHECR A 1 B AR 3R A S
TE AR A R 7 oK IR AR i R A A . Rt
e OGRS N R 3 EL T SR 12,20 ~
12.73 g/ (kg THkL) i eHig @ B2 K29 5.5 ¢/
(kg THHE) , AR Y 3.39% ~3.54%
R T 1 2. 74% ~ 2. 97% ik
B ALTERE 16.9 o/ (kg TR 2, 1
X 2 S 1) XL AT RS S B sh ) K AR AR AT

T4h, CA MR £ 2 1A g 2 R AT Yy
LIFRP ARV AR , 100 T A IR X AR TN IR 1Y) S5 S8R

rohita
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B A B b 2 AN [) 7 W A5 22 5o A B R
( Crprinus carpio Linnaeus ) 5 60% 4 Sy
48% "7 BN 36% [ Y 37% ik H
oy 46% ') | BE s X R ) ( Ietalurus punctatus
Ranfinesque) 7 50% **' A 512 36 v 5 f8 %] 1] 6}
AN R e oK it A Tk I R K P E 5. 5
g/ (kg THPEL) ] HAE O T SRAF, 4 J5 A w25 —
AT R TR R I R X A N = R Y T A
Mo
3.3 AMPhEREBRKENEGaEMNEHEEKA
A:EAl

Il P A 5K T ) A 2 TN IR 7K S £ 44 2
HYSEI C A — e il . REN 2520 & AR [ K OF
HNEIR(0.57% ~2.04% ) 1 i) 4] 5 4] 2k B
( Megalobrama amblycephala Yih)9 J& J5 % 3K, 1A
RIS R KX f A K 4 LR 5 FRL AR

YA W2 i AH A LK 7> & & . AHMED
10 ZEHRA %200 1 KHAN 26120 5% 9 i R 2
PR KT % B85 | e r i R g IV B 8555 () i 44
Jii2y0.6 g) 1Koy L B 5 LG 5 #
MUK AT B35 (£ 4) o KIM'T % B R
AR P2 R 7K Y- % i i 4 e fH B 1 SRR A D 52
WS TSRS ST AN R R R
1% 7K - X 55 F 4R 8 ( Carassius auratus gibelio
Bloch) iy 42 7K 73 KA F1 o LG 7 240 35 5
Wi o ASIFFE Fp 4] RE IR N SRR K P AR B £ 4 £
FHLAE 1 o & AT 35 5, T A 42t K 43 KL g
J5 VKL 73 35 T .25 5 i - AS TRl AF 50 25 15 21 1Y
GERIEAHAE o HR A BR 5 A 00 R 2R [ A7 56
Hb IR RE S SE It A K B AR R B L SR
U S R R AP 2 A K

x4 BaEMNEEENHEK

Tab.4 Whole fish composition of grass carp

RN E IR KT (¢/kg) K5/ % HLE 5/ % MBI/ % HUR 53/ %
dietary phenylalanine levels moisture Ccp EE ash
)4 4. initial fish 80.25 13.70 3.51 2.5

8.2 73.59 £1.62 13.83 +0.05* 9.78 £0.99 2.86 £0.07

10.6 74.04 £2.01 14.25 £0.25" 10.27 £2.22 2.95 +0.06

12.0 73.61 £0.95 14.48 +0.08"™ 9.38 +0.93 2.95+0.03

14.2 73.77 £1.45 14.61 £0.30°¢ 8.49 £1.27 2.95+0.09

16.3 73.79 £0.19 14.80 £0.08° 8.58 £0.77 2.90 +£0.06

18.8 73.06 +0.45 14.55 +0.22" 9.19 +0.33 2.93 +0.06

21.2 72.25 +1.03 14.75 £0.12¢ 9.69 +1.12 2.88 +0.14

4 Zhig

ARSI AR EK P4 5.5 o/
(g FARR Y, LA S P T2 G AR A £
LR b R4 B £ R Y P
Aok 12.20 - 12.73 o/ (kg FAk) il
MAEHN3.39% ~3.54% .

S 3Lk
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Dietary phenylalanine requirement for fingerling grass carp
( Ctenopharyngodon idella)

SUN Lihui'?, CHEN Jianming'”, PAN Qian'*, SHEN Bingian'**, JIANG Jianhu'*, HUANG Aixia'’

(1. Agriculture Ministry Key Laboratory of Healthy Freshwater Aquaculture, Zhejiang Institute of Freshwater Fisheries, Huzhou
313001, Zhejiang,China; 2. Key Laboratory of Fish Health and Nutrition of Zhejiang Province , Zhejiang Institute of Freshwater
Fisheries, Huzhou 313001, Zhejiang ,China)

Abstract: A feeding experiment was conducted to assess the dietary phenylalanine requirement for fingerling
grass carp ( Ctenopharyngodon idella). Seven isonitrogenous diets with graded levels of phenylalanine ranging
from 0.82% 10 2. 12% (% Dry matter) were fed to triplicate groups of fish with an average initial body
weight of 13.21¢ for 56 days, respectively. The results show that weight gain rate, feed efficiency and protein
retention efficiency increased with increasing of dietary phenylalanine level from 8.2 g/kg to 12.0 g/kg, but
appeared to keep stable with further increasing to 21. 2 g/kg. And whole fish body protein was affected
significantly by dietary phenylalanine level (P <0.05). However, fish survival rate, viscerasomatic index,
hepatosomatic index, condition factor and whole fish body moisture, lipid and ash were not affected
significantly by dietary phenylalanine level (P >0.05). The broken-line regression analysis with weight gain,
feed efficiency and protein retention efficiency as the criteria indicated that the requirements of dietary
phenylalanine for fingerling grass carp were 12. 73 g/kg, 12. 20 g/kg and 12. 55 g/kg of dry diet
respectively. In conclusion, the dietary phenylalanine requirement for fingerling grass carp was estimated to
be 12.20 - 12.73 ¢/kg dry diet( with 5.5 g/kg tyrosine in diet) , and 3.39% —-3.54% of the dietary crude
protein.

Key words: Cienopharyngodon idella; phenylalanine requirement; weight gain rate; feed efficiency; protein

retention efficiency
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