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HWE ERYIIBIRRE R (8.35+0.06) glUE & (Ctenopharyngodon idella) 540 FENLFL 64H, HLE3NEE BNMEEI0
Zt 5 BIEARHRELK T H 0.72%, 1.02%, 1.32%., 1.62%. 1.92% F11 2.22% (S 1AM R /> 50 B 6 BE T H4EFIEH (FEH
RRENE35%) 260 IEKIRBTEEBHNBNHERTER, LNLERRA BEERNHEBEKTIEN EE8EE
R BEEKE EARYE. EARTIAE, ALPIRNADNA LLEFIMEXKFEEZEF S (P<0.05) HI7E 1.62%HIX B R K1E ;
FER R BFNATIES S ELAT S 885 1 B EFER (P<0.05) M97E 1.62% AR R R /IME B AR S REKE#—$IES ik
EBRABRERETH(P>0.05), FEENAAFIEKENMEN E2MELERREEEAS 1.32%.1.62%F11.92% 348
EESTF072%F01.02% 46 (P<0.05) 222%EiA R KE FRESTHEMBZLE(P<0.05); MEH M =EEFBEEEREEHE
BARBERKE R 1.32% ~ 2.22% 144088 B EEER (P>0.05) [EEEST 0.72% 4870 1.02% 4H (P<0.05), fEHFHEER
KER162%E BEERAHIRSENNATERZENHEKE EESTHMESHP<0.05), @ARATREHEKE
HEFEEELE KD BEME BINEBR. BBIFIKS &8 (P<0.05) ERMEEERINAKS BINEERSE (P<0.05) 8
AEMAERERE(P>0.05), AHPATRKENERFIESREAIE. SERIWENEEZRZM(P>005), MIFEE
KR AR ZRK ERFRTIAE, A RNADNA IS [ELA S88/E 15 BIN AR A RE K EFHITIER AT FHLAXLE

T

FBHRIA 95% REERT AFIEKIE SHEEMEANPASEREETESEUSERNRE D T8 1.42%~1.61% (AR E
HERE 9 E235%) s A S AR EHRIRE 5 800 4.07%~4.60%, [FEKFRIE 2009 16(2) :238-247]
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WEHARRTER NMIEESRMMEERER
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1 MR5EREE

1.1 SCERfERs
ErtitE st EREHIEAs (R 1) MEREH. BB,
EXREAMTRARIERESYNERR S8

XEk[7-81 HEAREBEIREH35% TEMBIEN
SEEananeafZERERN —BEGEAEERIN)
EEMERPRNAERENL- HRE f£64H
ST 6 18 #3425 = ER 7K S 53 31 9 0.72%. 1.02%, 1.32%.
1.62%. 1.92% #12.22% (A S fA R R E 73 8t H
PHRABRIEEASRRERIER, EMMER Y
TRERSENENR2, KEHITERE I EN
MEE RS S) FRTIIA 6 mmol/L B9 NaOH i ¥5 13
FH9pHEZE R FAR0 TR 2 mmA 2B TR
60 °CYt F i5 B/KFEHRF —20 °CIR %

®1 ERAMES REFFER

Tab.1 Formulation and chemical composition of the basal diet(dry matter)

B4 Ingredients BE/(g-kgHContent || {LZLARK Chemical composition B8 /% Content
EREH Casein 50 T Dry matter 92.48
BEBZ Gelatin 70 $AE AR Crude protein 3513
EREBM Zein meal 250 ¥8AERS Crude lipid 5.88
FEMESY* Amino acid mixture* 106 X5 Ash 3.98
%5 Dextrin 130 FEER Threonine 0.72
FKIEH Cornstarch 200
TS Cellulose 80
=H Soybean ail 60
IRIOFIFTLE S +* Additive premixture** 10
158 — 515 Calcium biphosphate 10
BEEE Glutamic acid 33

* AEBESY (FkglAth FBRMR2g HFR62 g RRAM0g RAMK27 g Himl240g ERMK6.2g FATMS0g BRMK26¢g,
HERR82g A 15g AAM80g HAEM7.5¢ XA 53g a6 g A 89g AR 218

T INFUTCER (5 kgtalh) ;Fe 150 mg. Cu3.2ng, Zn34.1mg, Mn13.0 g, 15.7 mg, Se03 g ,Co12.4 g ;44 A 2 000.0 IU, 4E42 D 2 000.0
IU, £#4EZXE 100.0 g, LEAE XK 10.0 g, 4E4E 2R B, 5.0 g, 4E4E 2 B, 10.0 g, JRER 100.0 g, 4425 B, 10.0 g, ;ZER 5 40.0 g, IR 5.0 g, 4R

B,0.02 mg, £ 1.0 g, E4EZ C 300 g

* Amino acid mixture(per kg diet): Arg9.2 g, His6.2 g,1le8.0g, Leu2.7 g, Lys 24.0 g, Met 6.2 g, Phe 50 g, Trp 2.6 g, Val 82 g, Cys 1.5g,Ala80 g,

Gly75g, Asp5.3g, Pro9.6g Tyr89g, Glu2.1g

** Additive premixture(per kg diet): Fe 150 mg, Cu 3.2 mg, Zn 34.1 mg, Mn 13.0 mg, I 5.7 mg, Se 0.3 mg, Co12.4 mg ;vitamin A 2 000.0 IU, vitamin D
2000.0IU, vitamin E 100.0 mg, vitamin K 10.0 mg, thiamine 5.0 g, riboflavin 10.0 mg, nicatinic acid 100.0 mg, pyridoxine 10.0 mg, Ca-pantothenate
40.0 g, folic acid 5.0 mg, cyanocobalamin 0.02 mg, bictin 1.0 mg, vitamin C 300 ng.

®2 ERAMEERRAERN

Tab.2 Amino acid composition of the basal diet(dry mater)

WERER B8 /% ENFERER BE/%
Essential amino acid Content Non-essential amino acid Content
R Arg 2.02 B EES Cys 0.38
¢HEFR His 1.09 AR Ala 2.31
R e 1.57 Y S Ser 1.01
=8 Leu 2.85 HEERGly 2.65
HEER Lys 3.26 KITEER Asp 343
EEH Met 1.10 F#EER Pro 234
FEER Thr 0.72 ER B Tyr 1.00
FAEE Phe 1.87 BEEGlU 5.02
B Trp *
SEER Vval 1.82

E FRRKRME .
Note :*donates not determined.
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SRBWEERILBRREEMF HEFE
@i /KFE(835+-006)g WABMA3%NER
BRESE EEBAREL AR ME A
BRHSHNETR, AZRERE3 dEREMmEN
#1710 dEVIIFFFNYGE SFLRBITERIFIRER
FITIER LR,

13 [EFS5EIE

BB AEARIRIBAIRINIES FMEEI0
EBE& A%FF1 m 1 me 1 miy/ VAR MET, M
FBIRETERA13B A tERGERRFY
200 kghY it BEE M), BXIEM3IK(8:00,13:00,
16:00) HiGAERNBERRER 3% ~ 4% FHEEIR
BAKRMEBAREKIARKEE, [E5H60d HFE
HAB)7KiE 25 ~ 30°C ,pH1E6.2 ~ 7.2 AR AT 5 ng/
L S&/NF02 mgL, 9:00~ 10: 0032 EV/KIE F£4
30 cmAb/KFEEMITE KRBT B 3 REVFENTE 1)K,

14 MHEREMDT

AR A 15 ERERNYIEER, AFXR
ZRE MEABRUTTHEEBREHMLIRE TE
BER BEEKE ARNER EHRYE. EAR
MK, SHEVENER EFeEATINES
BFAER ;6 ERESRNBAGE B#ITHE 5
BULATIE AR B A RMTE 20 CKFERTS
M ; 6 EENERAK I AE 3 000 r/min&S 15 minfg M BY
FEIMES A,

w2 BN ZAMIRACACK %N
E" TFYRERAI105 CFRES: EARIA
KERE MIEHRAZRKREIE k5 KA DB
550 °CkYIRIE. ALAFEMENHEERNEERSE
KFABII83S-S0B FER 7 M UNE, ALAIRNA,
DNA BUiME S8k [11189 7575, MiBEMIERRE
B¥EmEra e EPRMESEA. Hili=
FE. BEE RS K E B REM IR ERALSEN
E MERE M HPEIR A TSR AR =EN
E. FIEAREDEEALT). 8EEEEE(AST)IEN
FOME R B#EE " B R B S8 (GDH) &M

SME % A Bergmeyer 753%™,
1.5 BUEAIE

FRrESLIR IR RFEIE £ FREEGEESD) R
N BHBREERESME £ Duncah sZELLER
DBBZEMNEREEN EZ/KEHRP<0.05 A
(ERMI TR J9 SPSS 11.0 for Windows, FIT45E
ERKE FABRBR EEHBRTRE, LA, RNA/DNA
EE{EFNAFAR GDH iEN# 1T T IT&E3 54,

2 FER55MH

2.1 fERAFPAEEKENEREKMEEEFENFIR
RS2

MR3FIN AR ARRKEEEZNTER
B K HEAEFITEIRI R A (P<0.05),  HiARI A RER K
MO72%IEINZE 1.62%0T EEIEER 1FEIRKE &
ARMEMERFRUARERZR G BE1.62%KF
AR KIE ;TiE 2R EE 7 2B K A N0 mm &
PR £ 1.602% KFLEARIVE, ERARERKERE
162% ~ 222%Z [B)AY ZLAIEBER ST KE EAR
MR ERRTAREENRBIIZERAEZ (P>005)

UER A REKEABTE () 5 HIMFE
SRR ERABINEARTREIEEE () #HT
HE&OF5 T (E1-E3), JEEEERKE AR R
HAERRMRFAREEN ARBEERKESS
519 1.72%, 1.66% F01.61% ;45 EE KR AR A
FEBRUTIRERIA 95% RIEER faR A R ERKE
25179 1.42%. 1.52% F0 1.48%,

r w023+ 97 o FLLLT AR
Lop A= K=i.43
=1 42 { w=1T2

Pt R hed ) BGR

nE L .
0.72 ({1 ¢] 1,32 1.62 1.52 2.4
AR T % Diewry thrennine level

BT e e T A I A b R A

Fig. | Regressive nnalysis hetween dietary threonine levels aml

spwerific gronth rates of prass carp
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Tak. 3 Effecs of dietary threonine level on growth performance and feed utilization of grass carp o=3; 150
HEMAET /% Theeonine lovel
T F] e
07 Lo .32 152 [ in
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et A R ] LI7 kg b1E ot e 1 T e FaE 1.35 + e 136 + 00"
N PCH 207 (s 200 (e LA £ nns* 157+ [T T [+ 0T
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HE: BTSN P LT R B R R (Panns HI{%  = 100 = (LR W0 R i e i iy e el wed
= (0000 L S P O R = ) T D DR ) A O R = AR I - R P BTN = R R - b R T
EAR: MERTTEE (%) =100« FEERDE/ FofiEsE.

Mniny Valuss in the sume e marked with differeni superscripls are sgnificanily differes (P05 ) WG weight guin, % =100 (FEW-1HW )/ [HW,
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22 EARPBRERKENESRETFEMAIRN BETH, MENFIRKENRES E2ARK

MRARIIL EEARBRBKTEINRES E& SthEEZTREY HEOR2EMES B
2EKNEEZETRHEBERWP<005) HF1.62%F  ERHESNIHRBRKEZEZEZFAEE(P>0.05)
192%AEZMFEHMSE MECR AEREBNE  RBENSIBREEKTEREEES2EKS B
ROESRDBKFEMN072% EFAFN62%2EI  MEAR BHNKRS S8 ENFRESNAK
HE A1.62% EFARN222% R Z3TMERABLRE 2 EIEARSE EXNEMARENSE,
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Tah. 4 Effects of dietary threondme levels on chemical composition of whole body and musebe of grass carp

m=1; T 50 %
Tl HEREEF % Thesomine el

Chratriv:al camipoitinn 72 | 132 162 1 92 ik,
S Whale body o

e  Muissure 7601 £ {k0E TEA4 -0 AT O 7352 +0.51 pET R IR T4 AR 024

B 8 Cratho prilesn 13,57+ 049" 36052 E347EGIT 13T xo:21* 15.31 £0.25° (el Ll

BT Crude lipnd TRELIT 1ol =03 TN BB T 002 421 +0n3r R4bE014™

B4 Ash LRAE 006 bl 11 298+ 0m” AW 00" 106005 oA 0N
HILIE Masele

Ao Moistare RS0 =002 BORUEOOT  B1211034%  RORLEOISS RS9 L0 TRISELTY

BLE M Code protein 1623 20,09 1732027 L7.08 428" 1785+ 026" 750 nau 19,16 £ 018"

BT Crude lipmd 051 (i [12+02% [l A il 00 5+ 018 LILEOAL
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REER ATBMKENEEARETR E2 2FTERSE FVEFERIENTERSEY

BMARIERSELEZFW(P>005) BWEM14  ARKE HPIRATERSENTERIEEES

MEERSENTERLIESHEEEHMW(P<0.05), FH{th &40 (P<0.05),

s EEPREMATHEGUSELRSBORS
Tab. 5 Effects of dictary threonlne levels on aminoe acid compasithon ln muscle of grass carp

=3 1 250 %
o TERE B3R % Tharanins level
Ak ol 7 1.2 .32 |62 .52 b
S The 4003 4,21 + it 4.5+ 00" 435 0m* 423400 422400
R val R TR T 1g5-4001* £114000% 40T g7 U7
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24 FEARPHREKENESAANRNA/DNALEER
IR

ROER [ARBRERKFEE072% ~ 1.32%0T ,
BHRABRKIENASTHEGNN RNAZSELEER

@ (P>0.05) ;S AR A EER K FIX 1.62%ET AL RNA
SEEEASP<005) SRS HREKTE ,RNA
SELTEETHP>005) ERFREBKESAA
DNA 2 2L 2Z& &0 (P>0.05),

He  ER AT MRS RNADNA BN

Tab. & Effecis of dietary threonine levels on muscle RNA/DNA rathos of grass carp n=3; 5+ 5D
A o o WEMEE S Theonine level
L L2 e 142 1w 2n
DA (mg-g '} 17120l I.?d-:fl..l'lli'i- LAY E008 L7326 LG 00G L.TRE0I0
ANA (g ') 435047 4192037 satnim TN +laE* Ll A BalEER
ANATNA 2530 2Tax0aT 340013 407 o idaEnnn” AT0E 0™

e PHTER M AER T e B R R (Panns).

finniey Vihses in the smme nw marked with dflerent sapersonipls are sigeafinantly differen) § P2005 ),

REHABRERKERNETE () FEEAAF
RNA/DNA EEE B E T & (y) # 1T @13 53 47 (B
4) SRR RNA/DNA LH{EIARAEERT fEHA5 2R
7K 73 1.66% ;AILEY RNA/DNA 1A 95% srfE{ERT fA4d
A ERERIKI S 1.54%,
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Fig. 4 Hegressive analysss between distary threonine levels ami
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2.5 ERPHEEKENERMEMFRECIER
A

AR 70140 PEERHRARERK TGN E&m
BREAREEEAS 1.32%,1.62%F11.92% 3¢HE
ZE5TF 0.72%%01.02% 4B (P<0.05) 2.22% B3R R A 1E
HEESTFHMEHEP<0.05) HaMmEH M=
FEEES R EFE AR5 R BRK T A 0.72%B R K 213
KA RBRKTEST 1.02%0 FRERKEHERIE
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TR AR 25 EER 2K S M 0.72% 38 I 1.62% B B &I
2REEZRS(P<0.05) A7 RBKFit— 18
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£ BFFMP>0.05) MY GOHE N B EZE &

(P<0.05), BEEREMPARERKTHFAS FFiEGDH

&1 B E & (P<0.05) BR/IMEHIRAE 1.62%4H ;14
A RERIKIE R 1.62%~ 2.22% B FZBATAE GDH /&
HEREER(P>0.05),
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Fig. 5 Regressive analysis hoiwoen distary theeonine levels and
liver ghutamate dehydmgennse activities of grass carp
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Tab. T Effects of dictary threonine levels on biochembcal parameters in serum and liver of grass carp o=3; i £ 50
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S kF ledinator
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M Senmm
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ALTEA W'y 9. q 59 4%+ W+ ] : : 4 -
4 i M5+ 2433109 ) L ol e 2T 26 e el AR E407
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31 BENEREREEENMRSERITNIER
BENEFERESE T EETEKIRIRE
FIE - MREENTE " AR ISR G4
M REHGHERIZ, SIS EFARMAIERRE &
REGEETTEMATHEERY, MENHRRE
7 3% FARIMRIER " (1) £ K HALIET
MIFEERKR BERE 2) RREETEANEE
ERVEABRENIET AR R EARY
RZ D AASARMRER NLeSARAR
%= JASHRARES, ALWET NIRRT
MISZ M A AL RNA/DNA LEEFIFFAE GDH
SENRERBNEN XA RLEEARTRE,
R R E K A et BENMNERS
EJFERY, BENAE—LBRRBESRBRNE
EEEARSE FItASLIREER A 3K E AT,
X B 7 BLPIRNA/DNA tE{E #0 BT BE GDH i& 713845
WESNERKREBRIHTTEESITIN., ERE
R M EEKE FHAMFEARTRE XA

EARENENPARBRREZTEEN 518 1.72%,
1.66% F11.61% ZF A K ;ABLEIRNA/DNA LE{EFN
FFBEGDHE I RIEREMNEEE 5 55 1.65%
F11.67% MW7E LARSBEA (BRI RNA/DNA LEEFN
GDH;E N 5K R B K R X It L B fthigHR
B 47 (B 4. 5) & Itk AL PYRNA/DNA Lt {8 0 BF A GDH
ENRIMEAESRERGF THAREEHEF IR
EEENRRIIET,

Ogincfm X 88 F 4T 88 (Oncorhynchus mykiss) K &
AU ERERNREBEHTTUE FNAEF
14~ BdEEANERERMGNE/TENNVE
SEBMNEEZE, XMAEBEEKNEBNER
FEEMEAXMRZERSAGRIBLERERE
30% ~ 40% HYF AR IR BBAERNIX —F0) A& K1Y
ERSMNEERIEIREANSERERNEZRAE
E&R, ETHEENEER AFERAVZEBINES
LRI ER RIEEVFREREAERGITEE
WEERWERE", X 25755 A E LRI
AR HESMYVERERTESNAR BRD
EVESERESAANEEREITE TIeXRA
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ML EMAREENYLEIERTEE HFXEBN
YRR SERECH FELRRERSHT
TEEFHMEPFEIA Ft@ETERKE ERE
HNMMERGE TN RENE LD FEIERTE
B SR TREERISKIRER,

32 fERGRERKENESE KR, @R A
ElibapesE Rt N0 A

RIERERTEHELC LT ERNTEHEE
TREERHMIERIBL. REFANA RESEEMR
WEFME [BHEIRERFERRAE, ALK
HERRA FARPEENARBRKEEBREEE
MAREERNZE FRKNEE XELGRENR
HMARBRTERENERNN ASRERTEIE
€, EEARBKTIENEZTES KT EIRF
HRARSENITERZEEEAS HE1.62%HAR
KiE B ZAARH A ERGUTE ESMHIR
ATFERARELR AAREEKTERE AR
FREEETHEEYE RRISHHIBRAND M,

BEMANERSER LR BT EARE MK
HE, AEERSMEER S RNAFIZEZRNA
BEENS5E RNAKREREMEKEMER
$E4R T DNA ROKE 2 AL 4R £ B VT8 T, &K
ALY RNA/DNA tE 1B R — M FE it Sz BR & 21X 151
FEENRNAERKIRRAIBIR 7, ARSI APIAR S E R
EARZMDNARGRE (AAAEREE) [EH AR
IKERIF S FEAPIRNART = E AR AL RNA/DNA
tLEESEE L7 ZEMRE RS REKTENFS
B TIASERSMANERE >,

GDH M RlsHBX S S 2 F ARt R ER
ABRRBNEERRZ ANPEESRERKETE
[B] % tt $0 ! GDH &7 14 1 {36 A Al 2L BR 59 R X 15
B8 FEARSMIEE Y ALRIELTIX— &,
aRBXEAREMFENSERET R ERREE
ERAM~ENEENGLSY MRPRKE S
HMPEARNSERSERLAZER, KEF
fEEEH D RBKTHRES NaREEEAS =5
ABKFRE—EER MBRERE, RIESF

SYNHRER ANEERTENR ZARAEN
R ERaeREARSMERM D REYRS M
BRERMIENS T AMER FEMESDREE
1A BHEK, B, BergeZS PHERREAK S ER
HEERIERERR S BAE RELRREHS,
ALWERE EIRRIEET,

33 REaBaRFEERESHME LR

ZietounZE "\ AHEBNLESEREE
BN RIFWNEFAFNSEEBENTEEM
TR FhTT HEYEFHARPERARR
RIEFRER{EERY 90% ~ 9B% RBEEFRYRNEE
B B RAS%™, LI EHEEk, 5K, K.
HEBRNEEREEE” " FEaNEEREE
BV NREENRERIEaR” P EEENER
BEXIBENSNRTEN, DAL ER RIE
95% BREHEE R EMNEARNAEHEN S 2R
TE=D R 1.42%F01.48%  SERREFEEK
EMEARTRERENSRRFTEZEMLE 3T
b7 17.3%#012.6% , FIFIRER K, ELEEIAR
RAMMIETH 5% RIEEREEEFARTEE
RLZITRITHY,

MEEERR FAMRE EARARE MR
RNA/DNA LE{EFI GDHE I ST FHUAAR) X LEFE
RS% REENAABNFTEZEF NEBNETR
BHWEEZE SUESNEHFRRNEEZES U SEN
HIRE S 8T8 142% ~ 1.61%, MASERERR
HIRE 5 BT }4.07% ~ 460% X—EES 2R &
FENE8 FEFER (Catla catla) ENER (Cirrhinus mrigala)
N E B & (Chanos chanos) KI39%~45% A8 1L > >+,
ST ERELRMAEADIRE, KSIRaFRADN
B (Oncorhynchus kisutch) 5 19 2.0%~3.4% = PSSR
RGeS ZIFE, EELLTE B IFE (Oreochromis
mossambicus). & 4 88 (Dicentrarchus labrax). 3% £ A 5
(Morone saxatilis) F1 1A 2 & B (Sciaenops ocellatus) <5 B
228% ~375% 7, SHHBAREREERIRAMN
ERRZ JRTBERFEIN T FES B, FFIEFR
BRI HiEE ZEEMAREHE—LHR.
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(1) ALY RNA/DNA LE{EFIAT A GDH ;& 7I =] BAYE
AEREFRH THAREENEHARFTEENNL
BIRZ—,

Q) UREERE AR BERARARE A
A RNA/DNA LE{EFN GDH /&I M IETR FRAXLE
1EHRIA 95% RIEERT N FIBTIKIE SLESHNEH
BRFZEUNGERREST BT 79 1.42% ~ 1.61%
AR ERRESEN35%) UEHERERRREN
T4.07% ~ 4.60%,
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Determination of dietary threonine requirement for juvenile grass carp,
Ctenopharyngodon idella

WEN Hua', GAO Wer?, LUO Li%, SHANG Xiao-di’, HE Song-wei’, ZHONG Li-gjad’, LI Fei®

(1. Key Laboratory of Freshwater Ecology and Aquaculture, Y angtze River Fisheries Research Institute, Chinese Acadeny of Fishery
Sciences, Jingzhou 434000, China ;2. Departrment of Fishery Science, College of Animeal Science and Technology of Southwest University,
Chongging 400716, China)

Abstract: This experiment was conducted to determine the dietary threonine requirement for juvenile grass carp
(Ctenopharyngodon idella) by formulating six isonitrogenous diets(35% protein) containing threonine increasing levels
of 0.72%,1.02%, 1.32%, 1.62%, 1.92% and 2.22%, respctively. Casein-gelatin-zein meal and crystalline amino acid
mixture were used as dietary protein source. The dietary amino acid pattern, except for threonine, was applied to the
amino acid pattern of the whole body protein of juvenile grass carp. Each experimental diet was fed to triplicate groups
of 30 juvenile grass carp with initial body weight(8.35+0.06) g in freshwater floating net cages(1.0 nx 1.0 mx 1.0 m)
for 60 d. The result showed that with the increase of dietary threonine levels, the weight gains(WG), specific groath
rates(SGR), protein efficiency ratios(PER), protein retention efficiencies(PRE ), RNA/DNA ratios in muscle, and
blood ammonia contents of the fish increased significantly(<0.05), which reached their peaks in the 1.62% group,

whereas the feed conversion ratios(FCR ) and glutamate dehydrogenase( GDH ) activities in liver decreased significantly
(P<0.05), which reached the lowest values in the same group, and all of these indices became stable thereafter( 7>0.05).
Serumtotal protein increased significantly with the increase of dietary threonine levels(<0.05), with thase of the three
groups fed the diets supplemented with 1.32%, 1.62%, and 1.92% dietary threonine significantly higher than the groups
fed the diets supplemented with 0.72% and 1.02% dietary threonine( P<0.05), and serum total protein of the group fed
the diet with 2.22% dietary threonine was significantly higher than those fed other diets(<0.05). Serum triglyceride
and cholesterd contents of the four groups fed the diets with 1.32%- 2.22% dietary threonine were significantly higher
than those fed the diets with 0.72% and 1.02% dietary threonine(P<0.05), but among the formers, no significant
difference was found(P>0.05). Fish fed the diet with 1.62% dietary threonine had significantly higher threonine
content and gross amino acid content in muscle than thase fed the other diets(<0.05). Dietary threonine levels had no
significant effect on the alanine amino transferase(ALT ) and aspartate amino transferase( AST ) activities in liver of fish
(P>0.05). Increasing dietary threonine levels could reduce moisture content and improve protein content in whole-body
and muscle of fish, improve lipid and ash content in whole-body, but not affect lipid content in muscle. The broken-line
regress analysis of SGRs, FCRs, PREs, RNA/DNA ratics and GDHs against dietary threonine levels indicated that the
optimal requirement of dietary threonine for juvenile grass carp was 1.42%- 1.61% (of diet with 35% protein) or 4.07%-

4.60% of diet protein. [J ournal of Fishery Sciences of China 2009 ,16(2) :238-247]
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