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WA R Y oh, 125 mis F A AT RRAE T B EE A AR RS,
WHL AR LR B A FHRAEHTRRE G, 2T REETHS A

AAFE A K RELEREL,

BRE—EYHLTFORETR. GED
ZH5EEFL R, M HAER  ERE
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SHWHER HE 5 MR &5 B CE
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HEKEHT,

e AEFITEXN T KAEEYHEMAGE
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8, BEEE, AR, 2R PR inE Y
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F1 JTEUEHGAR
Tab. 1 Composition of the basal diet

EuiEs | AR GRe) | EEY | EXE B

BER | EER | FEXY (HATNRDOMCHEEHD

BH (%) 25 45 12 10

1 1 1 2 3

ERERAESEEE A,Ds,E,Ks,B1,B2,Bs,PP, Bz, HR, JHH 5

2 KH,PO, 10% ,NaH;P0O; 10% ,MgCl, » 5H20 5% ,CoClz » 5H20 1% ,KI 0. 2% ,ZnS0, « THz0 2. 4% ,CuSO4 « 5H;0 0. 8%, Al

{5005 + 18H:0 1. 2% , (CaCO3+MnSO; + H20)¥ 69. 4% ;

B Mn-1 Mn-2 Mn-3 Mn-4 Mn-5 Mn-6
X 10-50 0 10 20 10 80 160 -
MnSO; « Hz0 :
% (g2 0(0) 0.15(0.030) | 0.31(0.062) | 0.62¢0.124) | 1.23(0.246) | 2. 46(0. 492)
CaC0s % (8) 69. 40(13. 880) | 69. 25(13. 850) | 69. 09(13. 818) 63. 78(13. 756 | 68. 17(13. 634) | 66. 94(13. 388)
® X10-CHENTENTR;
® %HRBAEXNEFHEELEES AN e ERPHRME.
S (B A R4 I B B s R T .
REGEMELE |, BRRERTSRAS, 2 FARIWNR
SFE CaCOPRYE.- BEHMERTIERS, 2.1 MHEKNHEE

REMAFLEHBERKERT CMC, 2RSS
Ja R/ Z AR N o2. 5mm #YH0RL, H
THET . BEAERSPHLELA.
1.3 {AFRLR

LHIFE I 3d 5,2 —WBEAK RE, B,
FFELIRAKERE 0. Tm® By KR 5 P, B 5 BT
30 8,45 6 A, FAARANBETITER, 45
BRARRERWES . SR HEIEEIR
1d, fE HHEZE B B P R AFIE . 326 A E) i 42
B, HWK, GREE 3R, B LRIEFEHE
BR A8 P9 R 1 B o o HE T , W 2R SR B0 MF A 48 RR
WAL, RB AT 20d, TRBARKRSY 21. 5~
28°C ,pH7. 99~8. 08, L % 29. 5~33. 2,
1.4 @EMAE

Ao & Bk IR B 105CHLEEEG
o, ARk S AL R R 7 X IER LR
A 300 S5 4 3 A6 IR 2R 60, Y8 9 W 4L, P P-E373
WA B9 EFREA BT H4E.
1.5 JRIKES A MBE

B2 B T IEHAT.

WA ,19934E 7 B, 4 1

20d FHLERERE 2. NEK2HEH, LR
HXTIF BT KR R EEEAR X BAF, 77
ENNEHALTBAMNEA, URLRALZE
BREVBHER, FARMTEERELLHE
25, bEARZREH, LR TAYESES,
HEESARMEX PEMIFHEK FEER
FRENHEW, XEREH TEMERTY
HEREREMNIFNENTE.

 AERERE5EERBRATREREE —

EHET. ERiHERP ERNEEN
0. 001 %f1 0. 01%, L jE#E H ARTIFFEE KR
MEER LA AR MR 2, TR IH0E #E7
HEREk, BHENPRERE 27~177TX
10N, FEXMIFOEREMFEERR
BFHMESR.
2.2 WNIFSHERPENSE

FI 4 W E AR (TR R B
B E LE BRI EBEPEN S
B, ERNE3, AE3PIWUES:
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Tab. 2 Effects of Mn levels in diets on the weight gain,length gain and survival rate of the Penaeus chinensis

.- LRI A R H TR KR O ER (%)
SRS IR S el TRk | THEE (R OTHMKK | TPHEE
s HHL| T | B R | AR R
(X107%) (B) (em) (g) (B (cm) (8)
1 | 30 }7.5840.29 | 5.554+0.61 | 27 | 8.4140.33 | 7.36+0.87 | 90 10.9 32.6
Mn-1 0 90 8.7 27.5
5 | 30 | 7.6640.36 | 5.60+0.83 27 | 8.16:+0.45{ 6.85+1.15 | 90 6.4 22.3
2 130 |7.634+0.31|5.714+0.63] 30 |8.2440.40 | 7.00+1.00 | 100 8.0 22.6
Mn-2 10 95 8.4 24. 4
7 |30 | 7.514+0.32}5.414+0.74 | 27 |8.174+0.38 | 6.83+0.84 | 90 8.8 26. 2
3 130 |7.6440.29|5.604£0.70 | 29 | 8.1840.34 | 6.70+0.89 | 97 7.2 19.6
Mn-3| 20 98.5 7.5 23.0
12 ] 30 | 7.6540.20 | 5.5640.65| 30 | 8.2440.29 | 7.0340.88 | 100 7.7 26. 4
4 | 30 |7.5840.28|5.454+0.56| 29 |8.20+0.32| 6.83+0.83 | 97 8.2 25.3
Mn-4| 40 95 8.0 26.7
11 | 30 | 7.65+0.30 | 5.6440.65| 28 [ 8.244+0.31 | 7.2240.97 | 93 7.7 28.0
6 | 30 |7.66+0.345.774£0.72 | 28 | 8.1940.41 | 6.86+1.06 | 93 6.9 18.9
Mn-5! 80 93 6.4 19. 4
10 | 30 [ 7.5240.33 | 5.27+0.64 | 28 | 7.9640.40 | 6.324+0.91 | 93 5.9 19.9
8 | 30 |7.4240.27 | 5.2740.61 | 28 | 8.124+0.45 | 6.67+0.98 | 93 9.0 26.6
Mn-6| 160 : 93 8.7 24.9
9 | 30 | 7.6940.37 ) 5.8140.84| 28 | 8.33+0.40] 7.16+1.12 | 93 8.3 23.2
X3 LREWEHTAFAPENER
Tab. 3 Contents of manganese in the penaeid shrimp tissues after rearing experiment
FMTEIRON/TI| wikar | rwes | F % e 7 ma
HEs . (X1078 | (X106 | (X1078 | (X10-8 | (X10-8 | (X10-8 | (Xx10-%
A W
B WER e g | em | eD | 8D | & | 8D
Mn-i 0 27.3 2.45 0. 885 1. 945 0. 886 1.596 2.670 0. 162
Mn-2 10 29. 4 5.95 1. 065 1. 408 0. 683 1.517 4. 095 0.137
Mn-3 20 37.8 2. 80 1. 209 1. 336 1.112 3.156 4. 410 0.219
Mn-4 40 63.0 3.30 1.112 2. 624 1. 342 2. 252 4. 882 0.152
Mn-5 80 92. 4 3.85 1. 320 1. 688 1.197 | 2.134 3. 540 0. 303
Mn-6 160 177.1 4.55 1. 246 2.178 1.565 2.905 3. 040 0.214
2.2.1 BKEFESE S EBR Mn-2 540K R . SPHEESEEER EEET Mn-1 Bk

PR RSN, A A EHEHE R P S &
B HE T D

2.2.2 WEHIEREREXMIFRF ARG
WA ERBURT N >8> E > fFEEE > 55>
ALA . Bl Bl & B m R 28 i
T B Rk, HE R IR
IEEUR 1d, i3+ 2018 B2 A B et

2.2.3  HRIUARTEALEFRH XTUR, Bl L R
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JRER 9 5 5 3 05 B B T A 5 2oL T R AR AT A R
W, RGN FER AL A AL

2.2.4 LBWIFHTHEE BITHIEEH
LS B T g, B B - R ER
TR, XA RERE T T x4+
ol Py MR AT » T 7E S R AR O T B T B T M TR
SRR

2.2.5 SLIRNFAFERAE PR S BEB T
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2.3 XUFIFBEAE SR BAEE A (ORM PEMEE, S HARNFERREERERN, &
4 TREWSIFFRIEF R A 05K 1A A A R JE0RE A 7 X M S S4B B AT A
Tab. 4 Specific activities of carboxypeptidase in the penaeid Pﬁﬂﬂﬁﬁ 7‘%%% .
shaimp hepatop ancreas after rearing experiment 3.2 EX‘TNE % iﬂ *4 ':P Ell ﬁﬁ‘: EB?E#J
HES | EHHEPRMENE (X107 BRIKE A HiEHE- %ﬁ%dﬁ*@ﬁﬂl‘&ﬁiﬁﬁﬁﬁmﬁﬁﬁz
Mn-1 0 0. 034 =3 '
Mn-2 10 0. 039
Mn-3 20 ‘ 0.073 SEH
Mn-4 40 0.177
Mn-5 80 0.‘ 247
il 100 o1 [1] AR 902 BRBREROEREBRMKE N &

PRI mg BB H OD570 &R, B FHAR B AR, 339,
TLRGEREME T SAMIFFBERRK (2] REE%5.180, WENE  5.49~52

m A B‘Jﬁi’ﬁ,%%ﬁﬂﬁ 4, %*%'ﬂﬂ ,Fﬁﬁ’ﬂﬂ [3] Gerogievskii, V. 1. , Annenkov, B. N. and Samokhin, V. T. ,

*ﬁg‘%%iﬁﬂﬂ ;ﬁﬂkm A é{”ﬁ'ﬁff’ﬁ.tﬂ' l‘:‘;?ﬁ\? 1981. Mineral Nutrition of Animals London. 199-206.

[4] Ishak,M. M. and A. M. Dollar, 1968. Hydrobiologia 31.572-

B 8 X 10-°mt, B ISR RS EH, RIG 584,

*%%%jﬁﬂﬁﬁbu 9%%@ A %Yﬁﬁ)ﬂﬂ?l‘%o [5] Kanazawa, A., Shin-Ichi Teshima and Mitsuru Sasaki,

WERMERBEGERESHE R, MEEN 1984. Men. Fac. Fish. , Kagoskima Univ. 33(1) ; 63-71.
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EFFECTS OF DIETARY MANGANESE SUPPLEMENTATION ON
THE PRAWN, PENAEUS CHINENSIS

Li Hefang,Hao Bin,Liu Fayi, Wang Huiliang ,Sun Feng and Liang Dehai
(Instiute of Oc logy , Academia Sinica ,Qingdao 266071)
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Abstract

Prawn (Penaeus chinensis O'sbeck ) were fed diets containing peanuts cake, fish meal, corn meal and

wheat bran, each tested in combination with six levels supplemental manganese, O, 10, 20, 40, 80 or

VR, 19934E7 B, 8 4 1 51



160X 1075, The results of the present study showed that there was no growth of survival of dietary man-
ganese suplementation on growth of survival of the animal,but proper content of supplemental manganese
could activate carboxypeptimanganese to the diets is not necessary. The manganese content in the raw mate-

rials of the diets is enough for the penaeid shrimp. However higher level of manganese in the diet may not

produce harm to the animal.



