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FERARTEEZEF(P>0.05) , fAREERK IR ES
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KAEBESTHERAEREBEL. BEFEBBEARKTEHN
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N E, % HARBIF AR RN TR EETR 101

FIATE] o LA 10% &2 H 1 5% i B BRI A 4=
EER R NER, 0 ~2. 10% &4 2 5 7
Tk = R AKE, AR ARR LB RS AR
(1) MIREYATE . B hHE&ER
BRI/ F SR AR R A 15 2 40% SFALR E | H
HIEEERR KT AR H T & RO BC L AE
AR AR AR (R 1, 3R 2, TYRER) .
TC 1 T 8 K ot K e v o BR K - o T
BRI 0.85% ~2.95% , HRIBIEER2.45% ~
8.35% o iRk I 17 Bl i VE 77 1 2 B MILLAMENA"!

WIS R o ok JEORE — R i, 6 JRURH R R BE
2FET 60 i, Kk MR R KR
T HBIFRGE FF IR ST o A i 1A R BR 4 L 1
W FRSE MR RS R AE R G
S, B IMA AR TR G, 5 A
B BRI, FE 1R S8 R AR IE &
YIRL AP E R, HIRERE 1.5 mm KK,
WG Z 2 mm KEPRCRE, BT 4 CIUKFEN
EERAE

®1 IREAREHREFER

Tab.1 Formulation and proximate analysis of trial diets %
Tt
1 2 3 4 5 6 7
0.85/2.45 1.20/3.42 1.55/4.45 1.90/5.37 2.25/6.58 2.60/7.38 2.95/8.32

AR 0 0.35 0.70 1.05 1.40 1.75 2.10
BAERESY 18.79 18.44 18.09 17.74 17.39 17.04 16.69
EH 10 10 10 10 10 10 10
B e 5 5 5 5 5 5 5
Wik 36 36 36 36 36 36 36
EAR1iF 6.71 6.71 6.71 6.71 6.71 6.71 6.71
1% 411 3 3 3 3 3 3 3 3
ERIM 3 3 3 3 3 3 3
LYt 2 2 2 2 2 2 2
EZ2n 5 5 5 5 5 5 5
JAEL i e 2 2 2 2 2 2 2
KEBER 2 2 2 2 2 2 2
RHLKE 2.50 2.5 2.5 2.5 2.5 2.5 2.5
SRR Y % 4 4 4 4 4 4 4
R EFRAUR
Y 34.76 35.06 34.80 35.39 34.20 35.32 35.45

5 7.48 7.86 7.68 7.56 7.79 7.71 7.84
KAy 4.83 4.59 4.54 4.62 4.56 4.54 4.60

T R AR T A7 I B R BUK 5 TR SRR B E 2 L.

1.2 REHARERSAH
RIS AR B B W VLA IR K 7K 7= BF 5% e

K= R R — AR B i, SR E N 0.13
go VEREHLAE B 5 1 1R BE AL 2 21 2E 4T 3% 76 K
Go MIIL7 4, H43 BE I 21 MFERE,
BRI R G R 40 BAF,

1.3 RRFERS

G, i BK R A SR K4 (0.8 m x 0.5 m x0. 4
m) , BN AE — Y i B M A,
HIFEIEE, BRI E R BE TR
MR, Y A MU F BTk, B8 iR 4 8, A

Rt , R B ARZ 0.3 m,
1.4 REEE

R K &S BRI B kK, HHK
B EIKIER 173, 5875 BRESF 8:00 Al
T 3: 00 84—k, B &S S EFAE R
10% , B IREMEJE 1 h 8 B R BRI T IR
H, [FBE 1 h NEEHR A K3, MG A
PR EE, RB 7 B 5 E, KR
20.5~27 C; 7K :pH K 7.4 ~7.5;D0 K 6. 11
mg/L ~6.48 mg/L; & & J70.12 ~0.23 mg/L; I
AR} 0.03 ~0.07 mg/L; i SRR 0. 15 ~
0.21 mg/L,
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F2 ARPEERARK
Tab.2 Amino acid analysis of trial diets %

10% + 40% A
wam TR gm0 T
B AR 0.72 0.28 1.00
HER 0.47 0.75 1.22
KA 0.62 0.87 1.49
TN 0.85 0~2.10 2.87
KaE R 0.6 2.15 2.75
HEAR 0.42 0.36 0.78
HAR 0.7 0.97 1.67
REAR 0.52 1.18 1.70
AR 0.95 1.76 2.71
BER 0.04 0.37 0.41
KA 1.03 2.75~1.70 3.78
BER 2.46 2.99~1.94 5.45
HaEm 1.07 1.25 2.32
HER 0.72 1.65 2.37
25 0.64 0.31 0.95
s AR 0.38 0.84 1.22
N 0.03 0.32 0.35
gAY 1.26 0.00 1.08

1.5 iEREETHE
T FHRI LS R X UFER] 24 h JFFRAR A
BRI, TR AR:

Wen = (W, - W,)/W, x 100 (1)
Sy =N/N, x 100 (2)
Fy=We/[D,~D,/(1-Dy)] (3)

KA Wer WIMER(% ) ;Sx NAFTER(% ) ; Fy
IR W, 0 FRE (g) s W, AP HWE

(g); N, AKRBEG N, AVIREG W NEFREE
W (g); D, HERRERITE(g); D, ABHIAR
BEFRTE(g) ; D MFERHERE,
1.6 HiEaE

B BOHE R I 8 + AR EE RN, R A
SPSS 11. 5 for Windows 43 # % /4 ( One-way
ANOVA) X} g a8 2647 B R R 7 2704
A 3 22 5 M Duncan’ s #1740 8] B % M 2%
FNZEILE, BEKFPRAO0.05,% P<
0.052 5 W3, R AT E KLl & MR
5 RPRHS & FR K T Z 18] Y 5% 2 kSR A5 75 HF
RAIRWBAER K E

2 R

FAR RIS ARDRL R 5% H A YRR 7 FEJS , HF R
HIEZ N 74.17% ~81.67% , AT B2 £ R
(P >0.05) , 4]t} i 42 BR 7K F- Xof W {38 26 1 4]
BHICRER BEZ MW (P <0.05) . WA & a1 R
AR EFHE] 1. 90% AWk, (B8 sE e R
A BED, BEREEERAKT R, 55% ~
2. 60% PRI 41 ) RDRE R B 3 R TR R AR
FEFRIK TR 0.85% MR I 4 (£ 3) . DAEFE
W RIS, IR RL B S 0, H A 7E 5%t
BERNTREN: i TAEH 1.91% , 55K
EHMS5.41% (B 1FE2),

#3 HFBNRRAEHEHAKTHEAR 7 BEHERKER
Tab.3 Growth performance of black carp after fed trial diets for 7 weeks

g R KT
IMAYIE/ g UMARETE/ % BT H/ % TR
5Tk % SRR %
0.85 2.45 0.13 158.97 +24.73° 76.67 +1.44 0.47 +0.07°
1.20 3.42 0.13 197.44 +11.75* 81.67 +2.89 0.55 +0.02%
1.55 4.45 0.13 258.64 +11.32° 75.00 +9.01 0.59 £0.03"
1.90 5.37 0.13 325.64 £27.01°¢ 79.17 £6.29 0.62 £0.04"
2.25 6.58 0.13 320.51 £16.01°¢ 72.50 +4.33 0.60 +0.03"
2.60 7.38 0.13 323.08 +£39.97°¢ 77.50 £2.50 0.59 +0.05"
2.95 8.32 0.13 312.82 +11.75¢ 74.17 £3.82 0.56 +0.03%

W — SR AR _EAR B3R A B2 5 (P <0.05)

3 g

R A BRI TE R B O A — & M RE.
PALMA 271 30 Sk & VG 3 78 Xt BF ( Palaemonetes
varians) ST BB MW TR E I S TREK K
1.9% ~2.1% ,TESHIMA 2" ff5548 4 H A< X dF
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monodon ) % 11 & BR ) 75 R B 401 A o T
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TR 1.6% ~2. 1% o ABIFEH, g ER
HIEFRRAG H A IF S B R AT RERN ST
R 1.91% , 5 BB SR B4 REGE

3501 y—160.35x+14.697
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Fig.1 Relationship of shrimp weight gain with
dietary lysine

WA E /%
g

150
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BEBIKF SRR E 2 /%
B2 fMFEESHERSAMEARSILXRE
Fig.2 Relationship of shrimp weight gain with
percentage of lysine in dietary protein

BAERTREN 7 —FRR T2 Gk
EANA . IFEMHRARTEREUSEH
JRE A R RE, A REEEER:3.8% ~
5.8% . ABFRLE R BR, B AR R 82 BRI
SR B BB 5. 41% | 8538 B AR (1Y
EBR . SRTI 4 SR AE K X R BRI BT T &
AR EERTFRESFBEAKFEHILR
B, BRIGIA S DR E H R E 4 LR B ER TR SR
BIAE YN, (B MR 0 W R 1 7 SR BT
REBEABRAL -HOARBHIIRR I HF L
R . 7EAUE B T 5 4538 L F 18 E i
2538 3 A M B ¥ #. MILLAMENA % f
RICHARDS %) 43 51| I 7 [ & 1 7K - 470 RH T 52
BE X AR BRI TR R &, LA s TR E 43
HERRBERN TR BE D %R, WS
FAHEANEOLERUEBRRNER, T
FOX 21 7 R4 vt v i1 42 R 10 2 SR B BT 9
RTINS 2 F R . BRI, MR8 X 3

MR GBI E B M o LR ERTERER
IR 2, 1 5 22 S SN LAGIESE o

A I R AT, K R — R KA
JRREZET . )5 AT E B R T AR
i, BFIERN 4. 17% ~ 81. 67% , #H 3 5
5, X AT REE PR AR S R ) A o 1R B e ) e
—ERE B AR TR X R
PR SRE T, A it AR R A R R 5 Z A K 1
Pho (HIZ4 1L, TR AR X R E R T K E Al
AR X AT AR iy T IR 4R B B B~ M U
L—ERE N AR S BRI EERNF TR
MERBEMER R R R Z G APTTH, MR
RS I TR, VTR R Btk %
(S

TR EFRFB T, W LA
TR R 19 4B DL R A 52 3 AR B 1 B b
DHRBERA RG] SRR R 2 E
JG , AT FHERAR SR 6 5 PR AL L 151 SR B
EELHEFREROFTRE" . WK 2 b8l
AP, AR AR A AR 2R 1 0 R B R A AR -
HERR 100 KRR 96 AR 27 . F AR 59,
SRR 94 EHAMR 35 FNEAMR 52 AR 43 .6
R 14 BRI S8, ZERBHE 9 FEERN
FToRED N KSR 1. 83 HERR0.52 . FREA
FR1.13 5% R 1. 80 . FHAMR 0. 66 . K NEA R
0.99 .7 & B2 0. 81 A& R 0.27 A E 1. 11,

B2, EARRBRNT , UM E N85,
SRAG B AR BB T KR - i TR
1.91% , 51RRIEHR 5.41% .
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Requirements of juvenile marine shrimp, Penaeus monodon

Studies on dietary lysine requirement of Macrobrachium nipponense

SUN Li-hui, SHEN Bin-gian, CHEN Jian-ming, PAN Qian, GUO Jian-lin
(Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, Zhejiang ,China)

Abstract: 7 purified diets with various lysine levels ranging from 0.85% to 2.95% were formulated by using
crystal amino acids and intact protein amino acids from 10% casein and 5% gelatin. Levels of crystal lysine
were graded and the percentage differences were compensated by levels of mixture of aspartic acid and
glutamate (1:1) accordingly. Levels of other amino acids were maintained to analyzed ones in 40% protein of
tail muscle. The diets were fed to 7 triple groups of Macrobrachium nipponense juveniles initially weighing
0.13 g for 7 weeks. The survival rates had no significantly differences (P >0.05) between treatments, while
the weight gains of shrimps fed diets with various levels of lysine were significantly affected (P <0.05).
Weight gain increased with increasing dietary lysine levels from 0. 85% to 1. 90% , and further increase
dietary lysine level seemed to reach a platform. Feed efficiencies of shrimp fed diets with lysine levels ranging
from 1.55% to 2. 60% were significantly higher than that of shrimp fed a diet with 0. 85% lysine (P <
0.05). Broken line model regressions analysis of weight gain data showed that the dietary lysine requirement
of the shrimp was 1. 91% of dry diet or 5. 41% of dietary protein. And based on this result, the
recommended requirements for other 9 essential amino acids were calculated by using a reported essential
amino acids profile through analyzing the tail muscle.

Key words: Macrobrachium nipponense; dietary; lysine; requirement; growth performance
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