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SN

RE: s RO B ga @A PanERE, &44 52 mgkg oy 4 578+ 2 7l
Ajm 0y 4. 8. 16+ 32 fu 64 mg/kg 4 (VA MnSO,H,O 7 ), | f& 6 Ff 1 8] 4 A& T 4 48 1t
(5.2, 9.6\ 13.5, 20.7. 38.3 1 67.9 mg/kg), 2 E (16.00£0.07) g By K O 45 4 fo
10078, 8 87x, eEMAN T AnG, TEZERGADBHYERFEER, BRIAHZ
#, AR EXSEANABER S ELE 135mgkg FEAARE. MEARFTREENE I,
1 7% T-SOD. Mn-SOD #E M fn e, HAEFFHNEeE LA, HEFAHBEEEXE 207
mgkg ERTRE, MIER _—BEENRAN THRNES. 284%. B%. BHfea
FNBEMAR RS EN T TR AR, EFEFAN T TR T UREHFAD E
e sk, REANFARAE. REREANES. 28 F0FENTR. UHEE, ANZ
¥ @G MEEN TN, EIEE AN, KROBHFH e EARFENTRKER
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RS R 1 BE A (Epinephelus coioides)™ [
TR R FH R R B 5 WL S (Oncorhynchus mykiss)"
B R /N, BT, — 2B 2 DR
K= O A E, FlanEHial 5.5 me/ke™.
ZE# i (Rachycentron canadum) 4 15.4 mg/kg™™ | i1
it 4.8 mg/kg!" . KB (Larimichthys crocea) N
16 mg/kg!"™s DA B&5 R, AR f A0 7 oK
HATERRNES

KO B (Micropterus salmoides) X 44 N i
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MR, A R TR TR D, K
TR SR i ) 7 SR R DL AR . M TR AE
BRAU P R, BRRIAE R 2 o
PSR, SRS AR RS 0 R U, 71 hG il ekl
RIS R K A5G, 25 B8 TR R P X K 1
A RPRHRI L LT T AR AR B SOAS [R]
TR LGOI RZI ,  LUR R 1 2R Gl
R

1 MESTHE

1.1 SCIgAR

ARSI IR H . BB, Mk, REW%EE
HAEKRE A M EEEAWE, Il 5l
WENg I A EENR TR, HIVE RS S SRR, DA
M ER % (MnSO,-H,0, % Mn 31.5%, sr#r4l, b

IR A W B A BR S W) AR, ZEEAE fRDR
YN0, 4. 8, 16, 32 Fll 64 mg/kg 4, e il
6 FhAF A AERE SO IDRL, HAR & & (LT T
B HIh 5.2, 9.6, 13.5, 20.7. 38.3 A167.9 mg/kg
(348 Mn-5, Mn-10, Mn-14, Mn-21, Mn-38
F Mn-68) (5% 1)

#% EBEFUR kT 60 Hif S, B H
BIER PR I B MRS, FIFIRATHF L (SLP-45,
Hh K PRI BE AU 5T ) KR 5D
S ARk AR B A% R 2 mm BT BURLARDEY [ R
i (85+5) °C], W WA m AL T /5, T 4°CiK
FAP R A o AR AR R R I3 1,

1.2 R EMEAFREER

ST IR F SR BRI T VL M 5750 Y
FRPH SR AR LI TE R S I S L AT, SRAAR

F 1 ERERREFRKTE (RFEA)

Tab.1 Composition and nutrient levels of diets (air-dry basis)

TiH

itoms Mn-5 Mn-10 Mn-14 Mn-21 Mn-38 Mn-68
J7k}  ingredients
B (/(g/kg) casein 180.0 180.0 180.0 180.0 180.0 180.0
AR /(g/kg)  gelatin 45.0 45.0 45.0 45.0 45.0 45.0
10 /(g/kg)  fish meal 190.0 190.0 190.0 190.0 190.0 190.0
KEIRYEHE F/(g/kg)  soybean protein concentrate 130.0 130.0 130.0 130.0 130.0 130.0
kS /(g/kg)  dextrin 110.0 110.0 110.0 110.0 110.0 110.0
a-JER/(g/kg)  o-starch 40.0 40.0 40.0 40.0 40.0 40.0
FAKEA/(gke) corngluten meal 90.0 90.0 90.0 90.0 90.0 90.0
I REE (g/kg)  yeast extract 40.0 40.0 40.0 40.0 40.0 40.0
i 3/(g/kg)  fish oil 55.0 55.0 55.0 55.0 55.0 55.0
HiM/(g/kg) soybean oil 30.0 30.0 30.0 30.0 30.0 30.0
KEW/(g/kg) soybean phospholipid 30.0 30.0 30.0 30.0 30.0 30.0
T EF4E £ /(g/kg)  microcrystalline cellulose 30.0 30.0 30.0 29.9 29.9 29.8
R A5/ (g/kg) Ca(H,PO,), 20.0 20.0 20.0 20.0 20.0 20.0
ZYE/(g/kg)  vitamin premix” 5.0 5.0 5.0 5.0 5.0 5.0
£ /(g/kg) mineral premix” 5.0 5.0 5.0 5.0 5.0 5.0
i R/(mg/kg) MnSO,H,0 0.0 12.7 25.4 50.8 101.6 203.2
it total 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0
EIRHAL  nutrient composition
A Hi/(g/kg)  crude protein 502.5 504.5 503.9 502.7 504.7 503.5
HEWi/(g/kg)  crude lipid 120.1 120.2 121.0 122.1 122.0 122.0
K5 N(g/kg) ash 63.9 63.5 63.8 62.8 63.8 64.2
K53 /(g/kg)  moisture 85.5 83.5 84.5 86.1 85.8 86.8
Hi(TWI)/(mg/kg) Mn (dry matter) 5.2 9.6 13.5 20.7 383 67.9

W D) EAERTUREIET %), 4E4EFKA 10000 1U, 44D, 300010, 4iERE 150 1U, 4EAHKK, 12.17 mg, 4E4E KB, 20 mg, 4i42%KB, 20
mg, #/EFB; 100 mg, 4EEFEB22 mg, 4EEHEB,0.15mg, 4E423C 1000 mg, A3 0.6 mg, MR 8 mg, MLEE 500 mg . 2) §™#)F TR
EHmg/kg) (N &4, 4H5.25, #35, £:120, £ 15, #o.e, 053, 4045,

Notes: 1) vitamin premix (per kg), vitamin A 10 000 IU, vitamin D3 3 000 IU, vitamin E 150 IU, vitamin K3 12.17 mg, vitamin B; 20 mg, vitamin B, 20
mg, vitamin B; 100 mg, vitamin B4 22 mg, vitamin By, 0.15 mg, vitamin C 1 000 mg, biotin 0.6 mg, folic acid 8 mg, inositol 500 mg. 2) mineral premix
(mg/kg) (without manganese), copper 5.25, zinc 35, iron 120, magnesium 150, iodine 0.6, selenium 0.53, cobalt 0.45.
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KON E N MF SR, SC8 W] 10 o 1E SRR
SeHIERIVERLIIAE 4 F, B 18 AN PAE (48 AL A%
1.2mx1.5mx1.2m), BETF 3 DEHAKIHE (5.0m x
3.0mx 1.2m) H1, Phik 450 BAKFGEC: . BAEEY
A1 SERIIRIRTE R (16.00£0.07) g HYKR F1 R4
fh, BEMLAr = 18 DMAET, BRI 25 B
fo, SCEI 6 NALPE, B 3IAEE, §
KA WEAE R 2 YK (8:00. 16:00), ik FE AR,
SCESHAMRL, AR S HUIE K 1k, KIE S
b5 K, KT A >5 mg/L, 7K 26~30 °C,
pH 7.2~7.9, & A & <02 mg/L, WHYIREL & &
<0.1 mg/L, %7 #E<10 pg/L.

1.3 HEmRE

SCISITRA R, B 10 BAAE AR IEREA . 78
TR LW 45 R 45 1 B 24 h, SRS RAR R Y
HRE, SRR ER, TRRER ., M E
AR RE L AR 2 BT 4
5 o 5 R TR S R E o AR A
BEDLEL 4 RBAVEITRK . IRBEMINE, TR
ok Ab SR i, #E RS, I FE AR B L 10 min
(3 000 r/min), HUILTE T—80 °C vKFAAE, R Xt
FEATAER], SILPY . P E R 2 7 R R
£, S I f R O B O X0 B R e
Ve, ML A% 20 °C [RAF . LI AR
BN 53R ST S5 0 ) AH AR B
1.4 EMES T

X JURE AR R AR EA TR E . R
FH 105 °C % e K 4 & i, il gl
RS R LA P o 2 o, e G- Y P
SEHLIE WG &8, Lt 550 °C Hh i pr i IR B ik
TERIT
1.5 MBS LIERR

L3 R A9 B AL B (T-SOD) . 4R E Ak
Yy AL T (Mn-SOD) 176 P4 5 SR FH 8% 5L 08 S5 1k il
%o A H ARG E AL Y B (GSH-Px) 1 4 I 1 R
H] BioTek % . W . (MDA) & = Il & % H
TBA ¥, AL A M (CAT) WM 5E S 4 R 2k
Peo BRI G LG R A FR A w44t
1.6 METRSENE

TRl RS HEE MG TR W,
o B e D SR FH PR 5 4 B8 IR R SO
FREUEE & 0.2 g TROETHMHED, A 10 mL iR,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

JNEEECE 1 h, BERHEDS, BOAGLIE I R IR
PIFfFE 8 h 35 min, WAIFHUE, S8 FTITHESHE
S, BRI UM EE, KT A B A R R KT
FE A LA S min, HIZKEZZE SO0mL., KER
J B ol U N PR S A B AR R
WAL (ACP-MS, 32 EFEBR /R BHE A R W
PIJCR RIS e, RRCR IG5
R ST R 2 IE U T AT
1.7 HEARERGITHE

G2 (survival rate, SR, %) =N,/Nyx100%

34 & (weight gain rate, WGR, %) =(W~W,)/
Wyx100%

Tk 2 %X (feed conversion ratio, FCR)=W, /(W ~
o)

T4 e (hepatosomatic index, HSI, %)=W;/Wx
100%

JIEAA FY (viscerosomatic index, VSI, %)=W.,/W

JIES# ¥ (condition factor, CF, g/cm®)=W/L’x100

B U (mineral retention rate, MR, %)=
(W W= Wo*Worm) | (Wr *Win)*100%

T H SR E (protein efficiency ratio, PER)=
W=Wo) | (Wp<Wy, )

A BT (protein retention rate, PRR,%)=
(W< W W< W) | (W W) x100%
A, N RWAREBE, Ny WHITREEL, W, NZR
R (2), Wo MWIMRIATE (2), W w8 TR}
(2), Wy HEATIEE R (o), W, AMNIEEE (2),
W RARE (g), L RWARK (cm), W, WAKSE
YIS = (mg/kg), Won NWIIGEMA YIS
i (mg/kg), W, 41 R B BT B (mg/kg),
Wi, N EEHE B & (g/kg), W, AR AR
HIBUEHE (g/kg), W, ARG MEFTEE (g/kg).

B Y5 UL Y b5 fE 25 (mean=SD) & 7,
K JI SPSS 24.0 4t i1 4 2 47 B N &R T7 22 0 i
(One-Way ANOVA), M Duncan Kk £ &
FL#s, P<0.05 25543 . SR AT AR X 1l )
RS RO R ER | AR R SR
R Z B OC R AT [RH 5347 o

2 4k

2.1 FEKMEEMESFEIER

K E ) SR, CF. VSIF1 HSI % 7C i 3% 2=
5 (P>0.05) (3 2), BEE RS B, K
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26 R WGR 2 FTHE PR &%, FCR 21
s ERa i tatt, WGR 5 FCR Y TR BHE & &
A% 13.5 mg/kg Mn-14 ) J5 HEA B TR E . LU

=2

WGR 5 FCR m¥ghr, FEFIr&Brlm & n kO
PR g oy 0 X6k R R R A Y B T R = 40l o 18.3
mg/kg (& 1) #120.5 mg/kg (& 2).

SRIKTERT R O RS KERIT

Tab.2 Effect of dietary Mn level on growth performance of M. salmoides

TiH

tems Mn-5 Mn-10 Mn-14 Mn-21 Mn-38 Mn-68
VMR E/g IBW 16.030.09 15.97+0.05 15.99+0.12 16.01£0.12 15.97+0.17 16.03+0.09
KRR HE/g FBW 61.40+1.30° 61.90+2.00° 65.00+0.70° 68.10+1.90° 66.70+2.10° 65.80+1.30°
RIS E /% SR 85.30+4.60 86.70+2.30 90.70+6.10 92.00+4.00 92.00+6.90 94.70+9.20
WE#/% WGR 283.50+8.10° 287.10+12.80° 306.40+4.20™ 325.60+11.90° 317.10£13.20° 311.20+8.40°
R R FCR 1.07+0.07* 1.03+0.02° 0.98+0.06™ 0.9240.02° 0.92+0.07° 0.91£0.07°
AR /(g/em’)  CF 2.01£0.07 2.05+0.13 2.12+0.16 2.12+0.11 2.15+0.17 2.11£0.16
MEfALEE/%  VSI 8.59+1.04 7.81+1.61 8.22+0.75 7.77+1.15 7.60+1.30 7.61£1.23
JFAEL/%  HSI 2.41+0.90 2.12+1.48 2.18+0.85 3.29+0.90 2.07+1.04 1.82+1.18
e AT B R A RN 22 7 B (P<0.05), T
Notes: different superscript letters in the same row indicate significant differences (P<0.05), the same below.
400 - y=2.878 1x+265.380 0 12 - y=—0.009 6x+1.116 9
R=0777 1 —. R=06527
200 = : : N R ; :
© T y=317.9 = : y=0.9
S ) ' 006 f '
= 160 - = |
a1 ! £ 03} :
- H . H
80 ' 1 x=20.5 mg/kg
0 ' x=18.3 mg/kg 0 P . . .
0 1I5 3I0 4I5 6I0 7I5 0 15 30 45 60
bl 47
AR/ (mg/kg) LEJ?I.‘Jr—’E‘m/(mg/kg)
. dietary Mn
dietary Mn
B2 KOBRSARABSAREKENRR

1 KOEEERSEREKRFHLR
Fig.1 Relationship between weight gain rate and
dietary Mn level of M. salmoides

22 &R

TR A e AR X A KAy . B, K
Oy MR G & B 00 B (P>0.05) (% 3); 4
@%Eﬁi&%tb A BTURR i 2 B8 Tn(P<0.05),

Fig. 2 Relationship between feed conversion ratio and

dietary Mn level of M. salmoides
2.3 MFmEIER
IfiL %% T-SOD % ¥ 55 Mn-SOD i 14 bifi % 17 K
B A LIRS IR, YRR B A S 20.7 me/kg

B, R bR AT & AR L (P>0.05) (6 4). L
i MDA 7 i W Bifi 25 fa) R A A o 9 g 2 3 TR

LR & IR 135 mgkg i, RMEFRACE (P>0.05), M5k S ik #) 13.5 mekg B, i
L. %Fllﬁbﬁ/%%%hm 1H MDA & B ARFFRATE . A4 GSH-Px iif
3 ARMEKEX K ORI ERNZN (RE)

Tab.3 Effects of dietary Mn on whole body composition of M. salmoides (wet weight)

.Iﬂl H Mn-5 Mn-10 Mn-14 Mn-21 Mn-38 Mn-68

1tems
JK5¥/%  moisture 74.80+0.50 74.90:£0.80 75.00£0.90 74.70£0.40 74.30£0.70 75.10+0.90
HIE /%  crude protein 15.90+0.20 15.70+0.60 15.80+0.30 15.50+0.20 15.800.30 15.60+0.20
W531%  ash 3.68+0.23 3.74+0.23 3.610.14 3.71£0.32 3.93+0.05 3.52+0.16
HLUIGHE/%  crude lipid 3.2240.02 3.2340.12 3.3340.11 3.3120.10 3.4240.15 3.31£0.15
HARBFEL  PER 1.85+0.01° 1.82+0.05 1.97+0.17* 2.10+0.06™ 2.2140.09" 2.15+0.24°
HARVIA#E/% PRR 27.60+2.40° 28.20+1.40° 31.90+1.00™ 31.90+0.70™ 32.8042.60" 33.10+3.20°
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Tab. 4 Effects of dietary Mn on serum antioxidant indexes of M. salmoides

i H

items Mn-5 Mn-10 Mn-14 Mn-21 Mn-38 Mn-68
S AL EE/(U/mL)  T-SOD 126.3+2.7° 132.343.6" 137.9+5.5% 143.8+3.8" 144.0+2.3" 143.6+4.7°
R E AL YBALRT/(U/mL)  Mn-SOD 39.3+4.3¢ 46.8+4.6" 52.743.3" 57.9+4.7° 65.4+4.6" 65.2+3.4°
A & /(nmol/mL) MDA 9.4+0.5° 8.6+0.3" 7.540.3° 7.3+0.4° 6.8+0.9° 6.7+0.5°
A H MO S R (U/L) - GSH-Px 107 4.8+32.5  1069.9+67.3 103 7.4+443 106 6.7490.6 102 1.1£17.1 102 7.6+29.8
i EALSEY/(U/mL)  CAT 5.6+0.3 5.8+0.2 6.0+0.1 5.7+0.4 5.9+0.1 5.8+0.3

5 CAT iGMET B E 2% (P>0.05),
24 ALAHMETESE

Bt fRR AR S AR, R B4t S
FMHEE P S LT, SRS & ik F] 20.7
mgkg 5, i S5HFMHESPESEBTRE, W
MR TIURCREIN FREGE (6 5), afik. &

Bk E RN A A0 A OB R N E 2 DR e A
D) INTITAN A P o R TIIN = T IN= o (K 2 DS N TN
e 2t DU RAEAS 2L W) G 2. 35 25 5% (P>0.05).
DL 50 MR A bR, B T HT R AR E 1R
8 B 4 £ Xof e} A Y i W SR A0 )l 211
mg/kg (& 3) Fll 23.4 mg/kg (& 4),

x5 AREKTIRAORFEEMEEENELESENTNE (TE)

Tab.5 Effects of dietary Mn on trace minerals contents in whole body and vertebra of M. salmoides (dry basis)

A Mn-5 Mn-10 Mn-14 Mn-21 Mn-38 Mn-68
1tems
41t whole fish
#/(mg/kg) Mn 7.3+0.3¢ 8.940.3¢ 10.240.2° 11.6+0.4° 11.6+0.1° 12.4+0.9°
#/(mg/kg) Fe 75.8+1.0° 70.0+4.2° 68.9+0.8" 67.443.7% 68.3+2.9% 64.1£2.3°
#i/(mg/kg) Cu 4.620.1 4.1£0.8 3.8+0.5 42+0.8 3.9+0.5 4.5+0.3
#/(mg/kg) Zn 32.6+0.1 31.3+1.6 29.8+0.4 30.242.3 29.7+1.0 27.4£1.0
FHUTAIE /%  Mn retention 90.2+0.7" 73.7+4.7° 69.0+£2.5° 57.5+2.3¢ 31.0£2.6° 19.8+3.8"
BT /%  Fe retention 26.3+1.4 24.2+1.7 25.2+1.8 25.9+1.9 26.4+3.5 24.6+3.7
HIYIAZ/%  Cu retention 39.0+4.5 31.6+13.8 30.4%8.5 40.7+14.1 34.5+12.3 45.2+4.7
FEUTRAZ /% Zn retention 58.2+4.7 57.7+2.4 57.2+3.4 61.5+5.3 62.4+3.8 56.6+0.6
HHEH  vertebra
#fi/(mg/kg) Mn 31.4+1.6° 31.5+1.8° 33.8+1.3" 38.7+1.7° 38.242.8" 41.3+3.7°
#/(mg/kg) Fe 134.1£2.3® 136.5£3.9" 139.743.5° 134.0£5.9® 131.0£4.7 119.6+2.8°
#i/(mg/kg) Cu 8.5+1.1 8.2+0.3 8.240.3 7.9+0.8 8.7+0.9 7.1£1.3
#/(mg/kg) Zn 60.9+2.4" 59.1+3.6" 56.9+4.9 54.3+3.4™ 49.0+4.1" 46.7+3.6°

3 i
3.1 EARMEN RKOEeE KM EERI =N

FEA SR R, SRR P A IS R R, 0]
PR R R4 A3 TR R R AL
34 AR AR R AR R A DR B K O 13.5~67.9
mg/kg B BN PR IFAEE o DA FE R SRR R &L
AR, YT, R R4 f8 0 Rk
Hh B ) B T R 220 18.3 11 20.5 mg/kg, AR

R E K7 2: 2 E /) sponsored by China Society of Fisheries

WG E 1 K PR 5 ) £ 5 5 SR AR T A e ik i
(Haliotis discus hannai)™ (28.9 mg/kg), S& A
0°9(21.2 mg/kg) MY, & T E BAA5.5 mg/kg).
72 0 17(15.4 mg/kg) . AT 6E1Y(4.8 mg/kg) FlJE %
A7 mg/kg).

TEAS g, JERlAEHS AL 5.2 mg/kg, %A
BRA R PERRERARAL , WG . EWEEE . BEAAR LL AN
SR HE B AR B K4y . FHER T . K53 FORLAG
o) SRS IR E R, WA K
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RIEL, &
1=0.273 2x+6.133 6
-1 R*=0.953 8 :
2 / ' =119
0o 9| |
£2 |
wE 6 :
‘ﬁ} o—
H & 3+ !
= =211
O L Il L L L 5
0 15 30 45 60 75
TARMR/(mg/kg)
dietary Mn

B3 RORFeaEIESAESENXR
Fig. 3 Relationship between whole fish Mn content of
M. salmoides and dietary Mn level

50 ¢ y=0.495 0x+27.798 0
R*=0.763 9 H
~ £ 40 . e
WE 0L T T
E> ;
~ q [ 1
B ; 20
TS0} :
=234
0 L ] L L L J
0 15 30 45 60 75
AR/ (mg/kg)
dietary Mn

B4 KROBHFSHSESARHASENXR
Fig. 4 Relationship between vertebra Mn content of
M. salmoides and dietary Mn level

AORR B Z A, AN A RRE L 7 S T A< R KA A
Ao AT BESE N LA RDRE A5 5 i (AR 5.2
mg/kg) . REA BT LSRG ZAE , 5 A 2 SR
KRR,

3.2 ARHEXN K OERSMBEREHIERFENE

BT AE Ry Z2 b B0 T () AL BB A A 3R, X
e Fp o IS B AT BB VE . G Ak — 2k
WFFEIESE, R E IR TR, A BT
e S s 1 Bt E Ak e 71 . GSH-Px. CAT
F1 SOD /BN AW EE YT A b & E B, Wl
R 3 P 4 DA Gk BB EAR AR 220, ZEAR SE e
B SCU A ] IV GSH-Px FI CAT TG 325 5, X
MR (% 5L 5.2 mg/kg) W K 1 R %17 T-SOD 5
Mn-SOD {HHEAR, #hFfiocsE vl 3425 T-SOD
5 Mn-SOD ik, &4 R 5wt iy gt
Je B B A F R E A g R — 8, FEARSE
B, MEREHME S EE T 207 mgkg 5, LGS
T-SODY Mn-SOD {ifi & THa e o 3R W BLAli 1l et
TR (5.2 mg/kg) JCTE T R R 1 R B R 5 oK
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Tk RS AT R Y

MDA J& JIg it A Ak Z it ad 2 ep i =, S —
T o] F B e o AR A AR B I AR AR e KR
T BRFE T, I MDA & RS A
HETTED, AERT A B s A R A S5
TEARSZIG T, FfE DRV & AN, 17 MDA
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Dietary requirement of Mn for juvenile largemouth bass
(Micropterus salmoides)

SONG Bowen '*’,  YANG Hang '**, LENG Xiangjun "*’, XU Zhen "**,
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(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai  201306;
2. Centre for Research on Environmental Ecology and Fish Nutrition, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai  201306;

3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghai  201306)

Abstract: To determine the dietary manganese (Mn) requirement of juvenile largemouth bass, Micropterus sal-
moides, 0, 4, 8, 16, 32 and 64 mg/kg Mn were added as the form of MnSO,-H,O into the semi-purified diet con-
taining 5.2 mg/kg Mn, to obtain six diets with graded Mn level of 5.2, 9.6, 13.5, 20.7, 38.3 and 67.9 mg/kg,
respectively. M. salmoides with initial body weight of (16.00+0.07) g were fed one of the six diets for 10 weeks.
The results showed that adding Mn to the basal diet significantly increased the weight gain rate (WGR), and
reduced feed conversion ratio (FCR) of M. salmoides, which tended to stabilize when dietary Mn reached 13.5
mg/kg. With the increase of dietary Mn, the serum activity of T-SOD and Mn-SOD, and Mn content in whole fish
and vertebrae increased, and then kept relatively stable when dietary Mn reached 20.7 mg/kg, but the serum MDA
content showed a decreasing trend. In addition, the iron content in whole body, iron and zinc contents in vertebra,
and the Mn retention in whole body decreased with the increasing dietary Mn. In conclusion, the supplementation
of Mn in semi-purified diet improved the weight gain and feed utilization, promoted serum antioxidant capacity
and Mn retention in whole body and vertebra. Based on the WGR, FCR, Mn in whole body and vertebra, the
broken-line analysis indicated that the dietary requirement of Mn for M. salmoides was 18.3, 20.5, 21.1 and 23.4
mg/kg dry matter, respectively.

Key words: Micropterus salmoides; Mn; growth; feed utilization; mineral retention
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