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Wit (2.6 g) A Kditk . TER IR AT Sk i v | i
15 B 44 ) P 4l A AR R F S 45 1, 100 g AT 3k
XA R BRI T B R 20. 4 ~20. 8 g/kg fal B, Xt
S BRI E A N 20,2 ~21.7 g/kg fAR, X
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Sk fy 4y f8 48 R VC RS BB & Sl 150
mg/kg,

JULE , ROER C oS e, o 2 42 5 g 107 20 i Bi7 1k
BT AT 22 AR OV R o R 20 20 452 F G 4GE R
HESin 200 ~ 400 mg/kg JLAEA F T A Sk 5 4 £4
M9 A= 4, IR AE BEARTE A0 UL PR A 07 38 m JIL A 2 B
Jo % 8 S 7 T R FEAE T, LUK 8 AR K RO PN 4R
i, A1 Sk 77 &)y £ A RE b UL S O CE PR 0 A O 294
mg/kg,
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iR o Jiang 45 ARE  F Sk 65 4h £ G R b B
AN, D2 R A R I R A AR BRI RE T
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AL I W T I 0 T R I 0 M 2 3 R IE X, R A 4
BLI IE 3 4S5 7 06 75 0 R R R, E
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E RN R AR, A T LR 7 15 B 1A Sk 7 40
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WIS B 48 2 E(50 ~ 400 mg/kg) A A T
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AE 2 4 DR
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6 e ) S W A 3, B TR AR P B AP R ST K
S VA1 S SR o R BC T A B, O L i 2 4
i B AT 5 S A B IR S ) Bl

SE
[1] ShiWL,Shan J,Liu M Z, et al. A study of the
optimum demand of protein by blunt-snout bream

( Megalobrama amblycephala) [ R ]. Roman: Food

[3]

[4]

[5]

[6]

and Agriculture United
Nations, 1988.

Li X F,Liu W B,Jiang Y Y et al. Effects of dietary

Organization of the

protein and lipid levels in practical diets on growth
performance and body composition of blunt snout
bream ( Megalobrama amblycephala) fingerlings[ J].
Aquaculture ,2010,303(1) .65 - 70.

Habte-Tsion H M, Liu B, Ge X P, et al. Effects of
dietary protein level on growth performance, muscle
composition, blood

composition and digestive

enzymes activities of Wuchang bream,
( Megalobrama amblycephala) fry [ J]. The Israeli
Journal of Agquaculture-Bamidgeh, 2013, http: //
www. siamb. org. il/article-1219-1JA-65-2013-925.
aspx.

Zou Z Q, Yuan F X, Chen S X. Dietary protein
requirement of blunt snout bream [ J ]. Freshwater
Fisheries, 1987 (3) :21 —25. [ 4B 353 , 56 4 BL , B XL
B Pk B DR P Ol A 1 B . ROK L, 1987
(3):21 -24. ]

Jiang Y Y, Li X F, Liu W B, et al. Effects of
different protein and lipid levels on the growth
performance and body composition of blunt snout
bream ( Megalobrama amblycephala) Yearlings [ J].
Acta Hydrobiologica Sinica,2012,36(5) :826 - 836.
[ BRUBH, 4% ) %, X0 SO, 46 AN [ 25 1 3R g
KAF RS 1 JAT Sk 75 2 R M R R4S 28 i S . K 2R
He W) 2F 4% ,2012,36(5) :826 - 836. ]

Liao Y J,Ren M C,Liu B, er al. Dietary methionine
requirement of juvenile blunt snout bream
(Megalobrama amblycephala) at a constant dietary
cystine level [ J]. Aquaculture Nutrition, 2014, 20
(6):741 -1752.

Liao Y J,Liu B,Ren M C, et al. Effects of different
protein and lipid levels on the growth performance
and body
(Megalobrama amblycephala) Yearlings[ J . Journal
of Fisheries of China,2013,37 (11):1716 - 1724.
(B, X0, 0 3, 45 02 1 X /1 Sk 5 4y £
A L AR A % T B A T S BE R Y B . K 7 2
#2,2013,37(11) ;1716 - 1724. ]

Ren M C, Liao Y J, Xie J, et al. Dietary arginine

composition of blunt snout bream

requirement of juvenile blunt snout bream,
Megalobrama amblycephala[ J]. Aquaculture, 2013,
414 -415.229 -234.

LuM Y,Shi W L,Liu M Z, et al. The requirement
of five essential amino acids in the diet of blunt snout

bream ( Megalobrama amblycephala) [ J]. Journal of

http : // www. scxuebao. cn



766

Ko7

¥R

39 %

[10]

[11]

[13]

[14]

[15]

[16]

[17]

Fisheries of China,1992,16(1) :40 —49. [ [ i ¥,
AT, XM, A5 T Sk 65 0 GRDRL T
SRRty Bk K24, 1992,16(1) :40 - 49. ]
WulJ K, Yong W Y, You W Z, et al. Apparent
digestibility and digestible energy of 12 feedstuffs for
bluntnose black bream ( Megalobrama amblyocephala
Yih) [ J]. Journal of Fisheries of China,1995,2(3):
55 -62. [ SHHTF, SR i 3, 45 BTk W Xt 12
il B A ISR A < R T A6 RE A 2 P E K
Bl,1995,2(3) .55 -62. ]

Jiang X J, Liang D N, Liu W B, et al. Apparent
digestibility of proteins, amino acids and phosphorus
of seven feed ingredients for bluntnose black bream
[J]. Journal of Fishery Sciences of China,2011,18
(1):119 - 126. [ 8, BPHe, ) SO, 55 143k
500 7 FhARDEL Y S BT A1 A R M W 1 R UL Ak
KRR ,2011,18(1) 119 - 126, ]

Jiang X J, Liang D N, Liu W B, ef al. Apparent
digestibility of eight unconventional feed ingredients
for Megalobrama amblycephala [ J ]. Journal of
Fisheries of China,2011,35(6):932 -939. [ £ %
W, RFHYR R SR, 45 WAL 3K fi X 8 i AR AL AR R
JEURH o B R ) B A WL A 3. K 2R 4, 201,35
(6):932 -939. ]

Liu M Z,Shi W L,Zhu C W ,et al. Effects of dietary
lipids level on the growth of blunt snout bream
(Megalobrama amblycephala) Fingerling[ J]. Journal
of Fisheries of China,1992,16(4) :330 —336. [ XI|##
B0 S0 R R AR DR R IR i R & e P Sk
5 £ B A2 A B 52 WL K 7 2 4, 1992, 16 (4) £330
-336. ]
National ( NRC ).
requirement of fish and shrimp [ M ]. Washinton D
C.National Academy Press,2011:107 —109.

Gao Y L,Ye Y T,Tan F F, et al. Effects of dietary

Research  Council Nutrient

lipid sources and choline on growth of Megalobrama
amblycephala[ J]. Feed Research, 2009, (6 - 7):
59 —64. [, WIT b, WY 07 . O W) AR 7 IR A
S PR A1 Sk 5 AE & 9 BF 5. GEDRLAFF 5, 2009,
(6 -7):59 -64. ]

Zhou W Y ,Yu C Y,Liu J Z, et al. Effects of quality
and quantity of fat in diet on growth of Megalobrama
amblycephala [ J]. Fisheries Science & Technology
Information,1997,24(1):3 -6. [ A X &, & .,
) At A A sk il B A BT R of P Sk B AR K Y
SR KB 4R, 1997 ,24 (1) 23 - 6. ]
LuKL,Xu W N,LiJ Y,et al. Alterations of liver

histology and blood biochemistry in blunt snout

(18]

[19]

[21]

[22]

[23]

[24]

bream Megalobrama amblycephala fed high-fat diets
[J]. Fisheries Science,2013,79(4) :661 —671.

Lu KL,Xu W N, Liu W B, er al. Association of
mitochondrial dysfunction with oxidative stress and
immune suppression in  blunt snout bream
Megalobrama amblycephala fed a high-fat diet[ J].
Journal of Aquatic Animal Health, 2014, 26 (2) .
100 - 112.

Zhou C P,Liu B, Ge X P, er al. Effect of dietary
carbohydrate on the growth performance, immune
response , hepatic antioxidant abilities and heat shock
protein 70 expression of Wuchang bream,
Megalobrama amblycephala| J]. Journal of Applied
Ichthyology,2013,29(6) :1348 - 1356.

Li X F,Wang Y,Liu W B, et al. Effects of dietary
carbohydrate/lipid ratios on growth performance,
body metabolism  of

composition and glucose

fingerling  blunt  snout bream  Megalobrama
amblycephala [ J|. Aquaculture nutrition, 2013, 19
(5):701 -708.

Zhang Y Y, Liu B, Zhou C P, et al. The Research
Progress of  Nutritional Requirements for
Megalobrama amblyocephala Yih [ J]. Journal of
Anhui Agriculture Sciences,2010,38(32) 18239 -
18241, [ BRUEIE, X3, F A% 1A, . 1A =k f % 5%
w7 K B W 58 E . 2 BRI B 24, 2010, 38 (32) -
18239 - 18241. ]

Cui F,Wang S,Bao F Y, et al. Effects of Different
Types of Vitamin C on the growth of infant
Megalobrama amblycephala [ J]. Journal of Anhui
Agrotechnical Teachers College,2002,16(4) :7 - 9.
[0, A, 807 B, 55 R P A AR R 26 B Ve
X P Sk 77 )y £ A A B 5 W 2 BB R IV A B
% ,2002,16(4) .7 -9. ]

Wang J J,Liu B, Ge X P, et al. Effects of dietary
vitamin C on growth performance, hematology and
muscle physiochemical indexes of juvenile Wuchang
bream ( Megalobrama amblycephala) [ J]. Journal of
Shanghai Ocean University,2013,22(1) :112 - 119.
(7400, 00, X Bt F, . 4R R C X Hl Sk i 4)
f A VR B UL P BRAL AR BR R S M 3 T
K2F2A4%,2013,22(1) 112 =119, ]

Cui H H,Liu B, Ge X P, et al. Effects of dietary
inositol on growth performance, physiological and
biochemical indexes of serum and fat content in liver
and muscle of juvenile Wuchang bream
( Megalobrama amblycephala ) [ J]. Journal of

Shanghai Ocean University,2013,22(6) :868 —875.

http : // www. scxuebao. cn



5 NS 45 < A1 3k 65 75 57 3 5K 5 4 BR T 5 0 % 767
[ ar, X0, & 5, 28, LS X 3k @ 4 a4k vitamin C on the non-specific immunity , three HSPs
KM iE AR AL S 0 8 0 & s B s . i R mRNA expression and diseases resistance of juvenile
2F2 4R ,2013,22(6) 868 - 875. ] Wuchang bream ( Megalobrama amblycephala) [ J].

[25] Jiang G Z,Wang M,Liu W B, et al. Dietary choline Acta Hydrobiologica Sinica,2014,38 (1) :10 - 18.
requirement for juvenile blunt snout bream, [ T4, X0, X %%, 2. HAR bR [E K 48 4
Megalobrama amblycephala [ J ]. Aquaculture 2= C W] 3k i 4l 0 58 J1 i 2 . K Ae AR 2R AR,
Nutrition,2013,19(4) :499 -505. 2014,38(1) .10 - 18. ]

[26] Wang M,Jiang G Z,Liu W B, et al. Utilization of [31] Zhou M,Liu B,Ge X P, et al. Efects of Vitamin E
choline in different levels and dietary choline on serum biochemical indexes and antioxidant
avaliability values in seven common feed ingredients capacity of Megalobrama amblycephala under acute
for juvenile blunt snout bream [ J ]. Acta high temperature stress and recovery [ J]. Journal of
Hydrobiologica Sinica,2014,38(1) :51 -57. [ £, Fisheries of China,2013,37(9):1369 - 1377. [ Ji
)R X SO, Sk B 4)) f % AN [R] e B I o B, 00, BT A5 AR K 4E A R OB 6 i R
A 28 K 7 B DL ARDRL ISURL HhOIE B2 B 2 AR W R S T T Sk 5 1 AR AR S AR 1 B R
MIPFE . KA A 24,2014 ,38 (1) 251 - 57. ] fLHE J1 B9 52 ma. K 72 2 4, 2013, 37 (9) 1 1369

[27] Zhou M, Liu B, Ge X P, et al. Efects of Dietary -1377. ]

Vitamin E  Supplemental Level on Growth [32] ShiWL,Liu M Z, Lu M Y, et al. Studies on
Performance, Blood and Muscle Physiochemical requirement of Megalobrama amblycephala for
Indexes of Megalobrama amblycephala[ J]. Chinese several main inorganic salts[ J]. Journal of Fisheries
Journal of Animal Nutrition,2013,25 (7) ;1488 - of China,1997,21 (4) :458 - 461. [ £ 3C &, X ff
1496. [ JH 8], X3k, 3 Wt °F , 45 B4R 5 E S5 B Blise e, A5 [ Sk g0 JUAD SR AL W A
K 1AL 3k 875 A P R K I W AN DL IR B4R AR Y HIRTSE. K724k, 1997 ,21(4) 1458 -461. ]

oM. B E IR ,2013,25(7) 11488 - 1496. | [33] Zhu Y Z,Yang G H. Requirement of Megalobrama

[28] Wang Y,Li X F,Zhang W W, er al. Optimal dietary amblycephala fingerlings for trace elements [ J ].
pyridoxine requirement of juvenile blunt snout Journal of Shanghai Fisheries University, 1998, 7
bream, Megalobrama amblycephala [ J |. Acta (suppl. ) :123 —129. [ R HETR , 4 E 4. F] 3k )5 1 Fp
Hydrobiologica Sinica,2013,37(4):632 - 639. [ £ X h i T R T B RBEIE . R OK R K2 i, 1998,
LA K RO, S Sk B 4 ik i I R TOHET)) 123 - 129. ]

K 9. K 4B AR W 2 R, 2013, 37 (4) [34] Shao X P,Liu W B,Lu K L, et al. Effects of tribasic
632 -639. ] copper chloride on growth, copper status, antioxidant

[29] Qian Y, Li X F, Sun C X, et al. Dietary biotin activities ,immune responses and intestinal microflora
requirement of juvenile blunt snout bream, of blunt snout bream ( Megalobrama amblycephala )
Megalobrama amblycephala [ J ]. Aquaculture fed practical diets[ J]. Aquaculture,2012,338 — 341 .
Nutrition,2014 ,20(6) :616 - 622. 154 - 159.

[30] WangJJ,Liu B, Ge X P, et al. Effects of dietary

http : // www. scxuebao. cn



768 Ko7 OF IR 39 %

Advances on the nutrition requirements and effects of dietary nutrition on
immunity for blunt snout bream ,Megalobrama amblyocephala Yin

REN Mingchun'?, ZHOU Qunlan', MIAO Linghong', GE Xianping' ",
LIU Bo'?, XIE Jun'?, SUN Shengming'
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization , Ministry of Agriculture,
Freshwater Fisheries Research Center ,Chinese Academy of Fishery Sciences,Wuxi 214081 ,China;
2. Wuxi Fisheries College , Nanjing Agricultural University ,Wuxi 214081 ,China)

Abstract. Blunt snout bream ( Megalobrama amblycephala) is one of the major freshwater aquaculture
species in China,and aquaculture of this species has been rapidly expanded in the last decade. Efforts have
been made over the past two decades,especially in the case of farmed fish species,to understand the dietary
nutritional requirement. However, dietary nutritional requirements have generally been based on growth and
deficiency symptoms, rather than on the health status indicators including immune responses and disease
resistance. Generally , the physiological outcomes attributed to these nutrients or additives are presumed to be
translated to good health and protected water environment. In addition, some ingredients such as vitamin have
showed to play an important role in immunity function of fish. Aqua-feeds of the future are expected to
impart dual benefits of good growth and health to the farmed organism,and preventive health care through
nutritional means is certainly a strategy to ensure sustainability in environment friendly aquaculture. Indeed,
this review addressed these concerns by providing an overview of published nutrient requirements ( dietary
protein , lipid , carbohydrate , vitamins and minerals) on the growth and the links between nutrition, immune
response and resistance to diseases of M. amblycephala, and the influence of water temperature on the
determination of these nutrients requirement in order to provide scientific references for efficient development
of compound feed for this species.

Key words: blunt snout bream ( Megalobrama amblyocephala Yin ) ; aquaculture; aquafeed; nutrient
requirement; immunity
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