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B R S PERR N KRS TR SR N, R RN I, R A PR R
F 3N, AR PR & R TN N . 456 PR TR N BB 15mg /g e DA LB HERHE S RATI K
FBETFHEAMNBZ ERFNARAN LR, FERASETERMA , ER R A MR +BAEBR
BREEHELERNARN, MEAMKXPIRKR, MOEALARER, LAMRIKR, L0 KFH 0
UEFAROHARFHAMCELRE OXSEL, MEWGES, AZANPESROETH S5
ARBER, EANEAN PR BERERY15mg/kg mm N H .

x|l e Ee.8.898

BRNEREHENBESHROHEN, EEERBAR ERMROHABER, 25 58K
BRHANRBEANTESERR, SEHIWEKRZH, B WL % RINRC,1978;
19797, Bell 1 Hurley[1973] RBEH F 8R4 £ 55 R/ B B 74 B B FF#% 2 . Ogino 1 Yong
(1980 I3 & ST 3R 3% Z 9 2 A AR MSHAE) S S SM 0 8 45 4 1 B B AR , AR TR  AE RSB (1983] A%
BRI ERBAER ZSRENIHFEERHARVENWER FRGRZ I, U
Bt R ALK MR LRGE VI, RIET T EAMEN R ERMENEAEK
EwRB R, AT REAT Y RF R HKRE.
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1.1 XRAS

BE LW W EIMESK™=R G — R &, FHRE N3, 78~3. 88g.,
1.2 TREE

19904E4 A15H F£19904E8 B 5 H A #A15A .

1.3 RRHEE

LRESNE TR LR ER RO R, TR A LZANHBRER2. 0
mm B SRS T Ik R & .

1.4 tARF*

L0 3 A 120cm X 60cm X 70cm B TE3F B KK, EIk10d 5, /H4 4, BHRFH A
BE,BARERFER L, AREFHNEL&I R ZBNRAK, AE. 80 #BLK, £/4
RE2UBRLHEIN6Y , BN T RHAR M KBEME25~27C, F R EES5~7mg/L,NH,-N
7£0. 45~0. 77mg/L.
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%1 XRAEERH
Table 1 Composition of tested diet
| B
B #

1 2 3 4
®mEL 28 28 28 28
k) 40 40 40 40
bR 5 5 5 5
=R 3 3 3 3
CcMC 3 3 3 3
WA TR 15 15 .15 15
BERBEY 1 1 1 1
TYRESY 5 5 5 5
% tn ik (mg/kg $A8H) 0 5 15 30

EEERBEONTHRIBE Y TS5 HMB[1987].

»2 XRBREABNHELCKH
Table 2 Blochemical composition of tested diet

4 8l

R & O

EAR 27.7 27.30 27.7 27.2
B By 7.7 7.56 7.2 7.8
KX % 7.0 8. 40 8.7 11.0
K & 6.0 6. 30 5.8 6.1

1.5 AEMAE
ERARNZBUREHANGEK AR FAHTHERRENEHARIIIBAR
I ), BR A AR AY IV PR B UL P 43 B BB & R &R B Y RS R AT R IR I s FF
RE LA A AR S A MELAR B R I R KR BUE , EA AR AU K ERE BN T E FARRA
KIERIEHE Y ML EARTERABHTIGLIER H)RAERRERTLTD
EEECHARERHORAZHAEROE MR BEH PTP), MR & WK BE (PGC) , B
TEBSEREE (ALP) %R A Beckman —42RUIGERAE L M (L#1TH & FHL A RE R MCV) =

R———I?stc@f)*WMB@EMEE!(M%=%‘%§%;vwa2mmmzx§ammmne>=

Hb
EXIOOO

2 %R

RAETRAR LRI, AR —REAISARNERERNT .
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2.1 {EARPFAEESRMESHERNRBENER

%3 HEFAAESRNESERNOEN

Table 3 Effects of dietary Mn content on growth of grass carp

a3 FrantahR HREAEKR ) ¢ ) &3 R W 7 SR
(g/®) (g/®) (g/R) (%) % % %
1 3.79 11.93 8.14 2.180 46. 4 36.7 93.3
2 3.88 14.54 10. 66 2.704 58.6 30.0 93.3
3 3.87 14. 89 11. 02 2.847 60. 6 3.3 100
4 3.81 14.75 10. 94 2.870 61.1 3.3 96. 7

RIGRRWE ,RIF A 1A EY ERANEE SR BRTFHAANEF A, M3t
ST A 2 9] B S A 1 B R FEDSBCR B A B B2 5 G B 1) . B A A R SR AR S R R A 7K
T2 B RAER, BRI INANE AL RN36. 1%, &R i5mg/ke 1HBE (S824) , B ks
FEER30% , YRR INR)15mg/ke HIBHE (E3A) MR IN3omg/ kg s (B4 EH IR EA
HIRETE B R N3, 1%, AN BEREN HE HRAERESH, —MBREM ETHRS.
2.2 {ARPENNEHRITITREL NG

MNBME I AARERAZ (EFFESREEN FE SR MTH M, UES R
P 15mg /kg A £ B 30mg /kg MBS, RIEFFHERRELN TRA S EELRMIE.

x4 ARTEERMM2RFTPETRERL KW

Table 4 Effects of dietary Mn content on mineral composition in vertebrae of grass carp

B % #H 1|
(mg/g) 1 2 3 4
KB (% 23. 350 23. 550 26. 710 24. 800
® 3.047 3.275 3.012 3.278
L] 2.283 2.533 2. 560 2. 382
& 213. 640 228. 450 229. 400 224. 800
] 14. 900 16. 000 14. 510 15. 550
& 4.140 4. 660 6. 770 6. 480
& 45. 000 48. 500 56. 000 45. 300
& 81.820 84.100 77. 040 75. 070
4 2. 600 2. 400 2. 300 2. 800

I AR PRI AT 5 RBERIN, KK mg/g.
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Fig.1 Effect of dietary Mn content Fig. 2 Effects of dietary Mn content
on weight gain and feed efficiency on Mn content in vertebrae

of grass carp

2.3 FEEPESRINNSIA.FIEPEDSRIUFILROKEES).

%s GARPESRMNS IR, FIEHIEN S RAOFIEROEE

Table § Effects of dietary Mn content on contents of muscular and liver fat and the liver per body weight

JF BB 1L P B B
a 3 R %) %)
0k 1.61 14. 00 4.00
1 2.25 40.41 7.75
2 1.84 28.76 7.40
3 1.82 27.96 7.22
4 1.85 27. 61 7. 24

E PN R RS RS NS FHRM TS FHR=FR (@) %R (@) X100,

NBRSFAREISRAFREANFLE . FIREMUARE SRR L TRATHBRET. A
ELRAZ MEALERE, A8 FE SR EaNFLEM TR SEEREW, X
FMANFHEMFRENSEABRTERMA. YEF N5~ 30mg/kg mubt N B HHE
=318
2.4 HAEPETRMNEMFKE

WET8HAA (LM RBC. ML EE Hb L AMER He, L4 AR MCV., 44 F
HimaE e & MCH. L ARFHMAEA %R E MCHC. L3 & & B PTP. M3 # & PGC
WIEBEMEE ALP S 4 R K6,

AEHRMEHRTURY, AR PRFNETRAMER MR FRERRBYIEEHEE
BT3GR A, Bl @8 & F L I 735 R0 %1985 17 K iR26 ~ 27 C BT il @8 ¥
EEXEYN FLRNTRIEER.
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®e HARPESRMAAMANKE
Table 6 Effects of dietary Mn content on blood of grass carp

b} ]
a3 RBC Hb Ht MCV MCH MCHC PTP PGC ALP
10%/um®)  (g/1) %) (um?) (pg) (%) (g/1) (g/1) au/
2.08 41,03 22.91 107. 51 19. 68 17. 62 46 7.4 116. 75

1.74 43. 66 25.83 113.38 24.73 16. 90 36 11.0 70. 00
1.81 42. 69 27. 27 133.02 23. 57 15. 65 45 8.4 83.50

- W N =

2.17 48. 39 - - - 22.35 37 9.5 75.16

3 it

METREN Y (BEAIOGER AR HEE. TREREH, /B FRM
BERNEBREAXNEKMBRENER AN TRESESEAE EREATREE.
FRE S RN EAREFESRA P BEM, 5 Ogino M Yong[1980 %t 8E 71 UL 88 i B 55 44
RHER. AN REIVEA BN ERAR, TEEERKEREFAFWEERS U
BRENPHRBERRIARE, BEMERRET ZHE LW EK.

SRR PERERERE— L3 E A AL #RKE [Bell and Hurler,1973 319747,
BEAXATERRELS 2LTRPRAGRFNANEAFHEMFRENNSERSHER
F3INE R INA X[ Bell # Hurler[1973]2/NA RB RIS R AL FLHERMS[1982]48 LR XT
o 48 B B BT AL B A (R EEVE A , BEIR A A PO AR B 6 & b, (R 52 AL (31 KAy & L« BT LA B
BRmE RSB LR PRA A EEEREA.

— AN S AT, R MR A OB & R B R, T4 B8 23 XT4R 9 R
AR IE R, X RAROR , LW 34 M 41 8 A KA, IR M A< SE R BT 8 & T
BTGP RABRERREEERRMENETRAFBHTREMNEFR A, b E TR
FHZRRAZF SX W AN ALK BT IR A B 4 X B (Somg /g mm) M EAREARR
K.

XTFAEMENFENRER, RF £3%H R K2 5. Ogino M Yong[19801iA K 88 FiT
SR AR M E B M 12~ 13mg /kg % . Gatlin 251984 1A H 158 H &4 2. 4mg/kg 1 AP
B R3S LR {F £ W B . Ishae 1 Dallar (196874 B0 85 X0 7E 15106} o 3% 04 BJ 1 54 31 35.
Smg/kg s, FIE A MR BMREFF A, EXKFHENBRIFH A MEBERIIHZBRER X —
BB BRI, 7E5mg kg MBS R W E 40 & KRR, B RE T T, LR,
IK30% Y L M4 P S B AE 15~ 30mg/kg nBS ALK EN , £ K FEMIERKRER
REEH, NEKEE, AN ENHERSZEFR, —HEAANTENRERER
15mg/kg M N H .

LAEKEREKERDRRKB L LI1990A¥ L P HE E LS e¥5 T, WiLEil,
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REQUIREMENT OF THE FINGERLING GRASS
CARP (CTENOPHARYNGODON IDELLUS)
FOR MANGANESE

Wang Dao - zun and Zhao Liang
(Department of Aquaculture, SFU, 200090)

ABSTRACT The growth rate of fingerling grass carp fed on diet without
manganese (Mn) was poor. Also, the rate of occurence of dwarf — fish was
high, while the Mn content of vertebrae was low in the fish fed on diet without
Mn content. The Mn content of vertebrae increased and reached a plateau in the
fish fed on a diet containing supplementary Mn at a level of more than 15 mg
kg™. The percentage of liver weight, liver lipid content and the activity of plasma
alkaline phosphatase (ALP) of the fish fed diet without Mn content were higher
than those of the fish fed with Mn supplemented diets. Eight hematological
characteristics (RBC, Hb, Ht, MCV, MCH, MCHC, PTP and PGC) were not
affected by the Mn - containing diet. The optimal demand for Mn in a diet was
about 15 mg kg™ for fingerling grass carp. '

KEYWORDS fingerling, grass carp, manganese, feeds



