B2H FAW B ¥ 5 ¥ B Vol.27, No.4
1996 4% 7 A OCEANOLOGIA ET LIMNOLOGIA SINICA July, 1996

A [ X 4R EEA’L'E*—FP*EE? C
:’]\EﬂHEE‘Jﬁ} j'l.

IEF  #H¥e  BmAK

(FAKEERER, B 071002)

RE  TI1914 7820 B —8H 19 HIEM LA 5 -5 7 AR SR 5 L3R B0 - B X 2R
R, EREAEATEMEER C #TTENEMELEXRCHERERNRE. SRE
B, SehEXEFRK Y 5.5— 7.5cm B, # AR R B A 1S A9 AR B AR HL
i, EESEAECHRETLFMESY 0.018%— 0.024%— 0.030%. BFFELEHA, &3
H‘Jéﬁﬁ—:?Cﬁﬂﬁﬂﬂﬁﬁ?*@ﬁ%ﬂﬁ%iﬂ‘]ﬁ‘ﬁiﬁ HSRSUR I ABLIR R AE T LA B
REFIEROER.

x@iE #ERC EaEs  PEXF

AR, SN XER( Penaeus californiensis) IBEXTER( P. stylirostris) 34 151 464 o i 4 4=
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Tabl The fundamental composition and mixed ratio of the

formulated prawn diet of Penaeus chinensis

%Ny HHE(g) HAERE(%)
@ " ' © 65 2
SHH 100.0 2
m B 35.5 14
EXHE 52.0 21
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Tab.2 The adding quantities and percentage of vitamin C in the formulated prawn diet of Pemaeus chinensis

7H21— 3R ~ TRA3—8A9H 8H10R—8HI9H

RS VC & & ERAER VC e i LA VCEmaE  SrieaEs
(mg) MBS (mg) HEA (mg) MES

1 15 0.006 30 0.012 45 0.018

2 30 0.012 45 0.018 0 0.024

3 45 0.018 60 0.024 75 0.030

4 60 0.024 75 0.030 % 0.036

S(AtFRe) 0 0.000 0 0.000 0 0.000

1.2 ¥ HEECEEREFHRNALRE 44, FHRIDIABIMELER CHX
B (S 4), SERSELEN 3 DY BT, BAUE 10d, 3t30d. MREHE 14
EECHRERENS, B HBEEEER CHFME LS Y BB 0.006% (53 &
VCHRME SRSENEENEA), F=MBREE_HEBEER CHRME R M
0.006%. BEEKBEA(60x30x45em’) 4 1| — 55(5 SR AXNEA), FOMPBIF 15
B. 7H20H 1830 H#4F, @N—®K. 7TH21 BEFERERFLH, 8 A 19 HEXER
g, LREES, B 1— S SR E ) MBBANK 1 — S SKEHPR P E
XHEF, BOKRTHEEITRYS, BREK 1K, BREK 0% EH, HERHTRKAHAER
1 25— 30cm, BRERAARSKERR, HFHITKE. $HE BRE pH F KRR
B E, SRBEAKEAANKERN 239 — 29.5C, pH=8.0 —8.3, WAL
2.2— 5.3mg /L, R 21.08.

BIEMR 2% (1987) LA “ R REMEKXHEFH ﬁmﬁﬁ%i PR, BRUKIE
A¥07, EAHEERYE. 8 HBEA RGN 06:00 BREER 17%,
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10:00 4 17%, 15:30 9 16%, 21:00 2 25%, 23:00 1 25%.

X SR X AR HEATAENE 3R, KA B MM 58, LUK B MR R M A
KB, HEAENFIRRNAELEE CHEER.
2 #R5iTE
21 MAKMEBRAEE  HAE CxXhEXIFAE KR EER (K 3) SR
2. 35M4SHPHRPEMIFHEREMNEEFHES THE 3 M PH. 1 52
SZEERAK, —EBETSSOCIRA). FEMMERR, 3,4851, 2, 55
ZHMERFBE(P<0.05); M355452H, 1528 . 582EERYABE,
ER3ISE54SHPHPEMIFZ ALK THLBEER, BAEHERDERBERS
RRFERE, 3SESEMNARINEABEMERE ERH3ISHPHFTFRNAELK
th, MEAERES. LREXH, EEPEMIFNAER, HMEERCHEERBE
m;, E—ENTEEA, EEESRELEE CHRNEM, PEXIFAE KBS m
o, HEATR, Z4EXCHEMERE, MARIEKWBERASHE, WEmN
AR NE fr it — 5.
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Tab.3 Effect of vitamin C levels in the diet on the growth and survival rate of Penaeus chinensis

FEH(T A 21 ) (8 5 19 ) I
B | VCaERAEM FT——— ¥ & &
o e AR ¥ G Pk TRE| o ox %

(B) (em) (& |(B (m) (9 |(% (W (%)

0.006 — 0.012— 0.018 | 15 5.83%0.27 1.82+0.18 8 6371035 243+0.38 | 9.26 3352 533

1

2 0.012—0.018 — 0.024 | 15 5.87%0.15 1.871£0.27 8 6.40+0.47 2.5210.60 [ 9.03 3476 53.3

é 0.018 —0.024 —0.030 | 15 6.10+0.45 2.08%0.20 14 - 7.01£036 2.98+0.40 | 1492 43.27 933

4 0.024 —0.030 — 0.036 | 15 6.02+0.21 2.06%0.17 1 6901020 2941025 | 1462 272 733

5 0 15 5991022 202%0.11 5 6.5010.29 2621039 | 851 29.70 333
Gt w4

22 XTHEERNIWER FHAARZKE IEKERPHBERERFE
22mg /LU E, AESHPEMIFHRE . 8 H8H. 11 HM 14 H 3K{ER, SKESR
BB AR IS 3B/, RRELETHE, BEKERPHEREARE. TE #
TT3IRGMREZE. ERSANBREHRBSHELRAKRBHAXNERY 11— 55, B
&P IMAFERA, FKEAE lom, REEFESITFAKERPSIHEASZH
SHEMEZS, BEHEFEMFIMETEBRE 0.6 — 0.8mg /L U TFTHRELRMN, SR —
MEFSEr (R 4). ATEY, ARMEER CRMEN T PEXTEFHTIRERE N M E m
RIBRH. K, 3SHPHPEMIFE 3REEASRPEAS T, MSSMH, BT
FIRMERRSHEE C, TSR, MK, EEMNEER CHRMEEHSTHE
SRR R, MRS TXIFMPURERE S, SR, BZEAR CUEETE
Xt SRR PR SRR AR, T XA SR B BE I KR TR,
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Tab.4 The death number of P. chinensis in low —oxygen —resistant test

B/ 5 1 2 3 4 S(xtm4 )
FET-RH 4 3 0 1 5

2.3 MTHmAOMEE MNSATH—1M4H, EXBUASSH PLEERATIE
BAKBPEEF, EMEED, 2HRAACEHUTaPELKNGG), EHRME,
thERkat, ERTRASE, SHHRRK LERAEFRERRALCHA/NHER, N
L. BOAOMRRIFTERE, REEE, KERERFSERR. Hha 2BEM
PR, 1| BESUREZ R PR L. ALRPRUMLEBIER, 5KILEF%(1989) B
R B FEAE T B 3 SR A B XA o R AR B 40805 (R TREN G BE) iER
ARz A, BESHERLPEMIFRIARARE. BRERZ E4 R CHXTEA
rh % B rp E SR R AT R X A SRR, T E R AT B AR, T E AR Bk 4k
HECHH . EENEINE, FEXMIFRANSHIFAR, ERAOEYWY FREREE
ARGEHWRA, ATREe4EE CHEmW T HEEREFT, F-LEARTE,
aENE, ERIEKESOE. 4R, HERAGTH-SHIT.

Bhh, WFRHMEIHRKE, F—HESKEEFHIFEERT T BER,
W BUGHIIT A, SSRPRIFEE RN 1 — 4 54, KA, SHERE,
IR, ARNMAERAN/ I HEL AR, AREH, 1— 4 5BPRPEXIFE
Vi TR S B, FIeTRE, BREAER CHTENITAS BR.

3 it

B ESTERA K HS5.5— 7.5cm B, FH AR AR AR EC S R R B A S R
HOMEERE, VCHBAEELEMEHN 0.018%— 0.024%— 0.030%. ,

A FHE VC B EAME X T+ E X F A 67 8 {2 HE A K SR PUW I MBI E B
JIVA B AR B A S R HITE .

2 % x ¥

FEARRE( £75), 1990, MUFERLVE IR BB IRMEHE, B mM(IEs), 55,
K EH, 1989, EFHTFM, Rl dimt(dsl), 205

BRaises, 1987, LAIXHUFFRMER, kb sat(dEEt), 108,

Maguy Guary et al., 1976, Mem. Fac. Fish. Kagoshima Univ., 2X1): 53—57.
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STUDY ON OPTIMUM SUPPLEMENT OF VITAMIN C
IN FORMULATED DIET FOR CHINESE PRAWN,
PENAEUS CHINENSIS

Wang Anli, Mu Xuequan, Ling Liying
(Department of Biology. Hebei Uniersity, Baoding (71002)

Abstract Eighty equal body length and weight, healthy, pond cultivated Chinese
prawn (Penaeus chinensis O’ sbeck) were used in this July 21— August 19, 1991 study
on supplying their vitamin C requirements by adding vitamin C to their formulated
diet. They were fed formulated diet composed of 25% fish meal, 40% bean cake,
14% maize powder and 21% corn flour, and were divided into four test groups (No.1
to No.4) fed the formulated diet with vitamin C added and a test group (Group 5)
without vitamin C added to its formulated diet. The experiment was divided into
three continuous 10 days stages. Fifteen prawn were put in each 60 x 30 x45cm’
aquaria at 18:30 ». m. on July 20 and given a whole night for adaptation. During
the experiment the water temperature of the aquaria was 23.9— 29.5 C, pH was
8.0— 8.3, dissolved oxygen was 2.2— 5.3 mg /L, salinity was 21.08. The feeding was
17% of the total diet every day at 06: 00 a. m., 17% at 10: 00 a.m., 16% at
15:30 p. m., 25% at 21:00 p. m., 25% at 23:00 p. m., The survival rate, length and
weight increase of the prawn were measured to determine the optimum supplement of
vitamin C into their formulated diet at specific growth stage.

It was found that length and weight gain and survival rate for P. chinensis, in
descending order, were highest in groups fed the diet supplemented with 0.018% to
0.024% to 0.030% vitamin C (Group 3), with 0.024% to 0.030% to 0.036% group
(Group 4), with 0.006% to 0.012% to 0.018% and 0.012% to 0.018% to 0.024%
groups (Group 1 and Group 2) and were lowest in the control group (Group 5).
Survival rate was 100% for Group 3, 66% for Group 5. Three individuals affected
by Red—body Disease were found in Group 5. This experiment demonstrated that
vitamin C is an essential nutrient supplement in the formulated diet for P. chinensis.
The study showed that the optimum supplement of vitamin C was from 0.018% to
0.024% to 0.030% in the diet when the prawn length was from 5.5 to 7.5cm and that
increasingly adding optimum quantities of vitamin C had significant effect in
increasing the growth rate, disease resistance, tolerance for low dissolved oxygen level,
and survival rate of the prawn.
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