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B E ASETHT Hefh i Ad it i B 8 5F (Penaeus chinensis) & ¥ 3 E
¥, NIKEVAILTE®, (DFmHFLiidRnesadtiAReR4ER RiEE
HAnE H 30~100mg/kg, & F il i de 60mg/keg HRE R, EAE KL A 135, H 1k H 150
(PG 100), (DRERARREZEHNTHE, WA LA LN EREEAB LY.
(3 H A 60mg kg # 1A M A P E KB HFIF, FF a1 Y, hKH0.3 B
Ko DHLAXGREREANEA it —F R,
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EHPEERETENTYRERNFE NTRNEEAESIY . AN FRERENR
YR, R HAEENE RHEXERREF7,

REER IV AMBRFBWER, 2 JHER 80% L L, FRAFHH L RR,
HREENSFE L.

WMETRERY O RARA, W8 LB R+ P REYH 0 E R
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Table 1 Dividing group for rearing prawn test (Test for raising juvenile shrimp in ponds)
o -y

Quantity

Grougp

& ¥ Formula
Rafs TR
Artficial feed (kg
SRE(EH

Sum total of rare—earth (mg)

oA EE T U TR SEE . R AR S B A0 S L R A LR R R
Note, Artficial feed is composed of soybean cake flour, peanut cake flour, fish powder, shrimp bran powder, blood pow-

1. 400 1. 000 1. 000 1. 000 1. o0

0 30 1 | 100 150

der fermented and bone powder, no additives.

2. WHMIBESAE

(DEEFNBORS AHFERERERMNI &5 RSMM IR, BEE 60 B
P BREARANA, FERRECV0N,

OBEERANDH BLECPOPITRABELE 7 BB 7L SWETRK, EMNRN.
SRRV AL LKL R AR L (RE - ClO R,
48 (LaCly) . AL & (CeCly) . M fL i (PrCL) = - B R A Y, Foop , WAL (SmCly) WAL 4E
(EuCly) F4E f14L (GACL) ZE M ALRE L F R & B 602058 hAGE & A BT LW
T GERD VER ZREGHE LR AZR).

0. 1% MALRS L W A0 B 3 RR AL AR - (RS HBF B =880 100 324 A 100 24 7 i

K.
(DAAFINEH A AR 1000 FR-ARN 450 FEFK. B 11N 1000 FiR-2H0
420 ZEF KM 30 ZEFH 0. 10%H LRB RS R 450 ZARBHD . C ARAH. 1000 RRAHK
il 390 FHAFT 60 FEFF 0. 1017 LM CR AR 450 FARMBHO . D 41K 1000 FTRE
i 350 EFHKN 100 S 0. L0V LW R AL 450 BAMBER . E HHH 1000 7
RS M 300 BFHAR 100 ZF 0. 10U HBRMCB SR 450 EFRERB .

BABSKEAKERLIERESHRERD BAHESS, BAHEY SN BN
SR BE T HULRDR , SRR LR FL 42 ¢2. Omm,

BIRHE B B TR&T, 2L 100 C KA 5 44 BT MALE,

WTFEASSE1L.CAMT.&H.

(2 {88 R4F .

A FIUF X AP e P BB R 7E 6. 4~6. 8em (6, 61 0. 2em) Y E
SHFERFERB A . KS4RAER =1V 8 TF8E 50 BRI MIFRKKERRK
CV<5%(ERERBE.

(Z)RBBAE

L SmBHE AR5 H, X4 RA 1 4, RInARKERL « H. 843 P
PIHA, EEATELPET.F615 1. MSSHSEYLHE.

2LHARMEE (ORERAFE XX EF7TH K SEARM WK, TF6H
—¥, 5 HAARE 60% . HEBEMRIMAEN 1578 REFRREIEEAE.
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zH RABEE  FNR TR AV I R R B X AR A KRR BT I 17

O #k 82 XK BKE RN 202, UL EHK . Hked BRIERER, RFHEK.
.0RHE AR RRER, MR B AE, TR TF AR FHAR OEEK
WRHEE.

Sl’iﬂjﬁ:ﬁl;%(Ld—Lz%—LB)

L=t Qi+t 1)

FHBEEW =1 (W, + W, 4 W)

Wi = (GGt Gat e+ Gy)

LiiLg Ly s eresstonssmnnnsiisinns s nmnssnseesnne v ees SEATRER A9 H{A K (om)
Lalpadysreely eorernmmrsirnnininsnian s e et s e e e senaes 45 BRMFARHE (em)

W W, W, rerremenssmsasnnsseesncmnnnncennennssninsonaes. SEAFREAR R ()
G110y Gyt G, wresseresmmeniim i s s 48 AR (2)
_RREA T (cm)
MR = st TR (om) < 10
_ARATHRE
MR- T REw

() P EKERE

LigRAERIAmE »EBEALRI PZAH ABBRER1 FZC4H.

2MITE MEMAES. N R RS Re— A — AR &N
— RHRILS S — KT R — ak.

BB AR RN — AR R RA oSke RS MWL 200W LW
Ske, WEHB SR 10000mg kg B — R TR ¥ — 95kg BTN Skg —RTRBUEHR S
B 500mg/kg 4 —F FEK — 88kg RSN 12kg Z R TIBKMBEAIR G AL 60me/kg KYIR
AW — W A R RRAL 5 AR — KT R — a3,

3. ARKE SRMERBRYSESBHER.

£ R # W ®

HBEHERAT2 BRI,
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Table 3 Test result of rearing prawn in medium—slze waters
R R s st HHARHK

w3 (am ) (FR/HHD Amount  of LGESE S o (B
Test ponds The area of | Total output | Per umit area foed 1h ) Feed ratio | Prawn  body

pond (ha} (kg) yield Chg/he)y | o (k;‘;“’ m lenth (em)

gjntri? po?i:l 2.8 4410 1575 14800 3. 36 11.10

L % 3.2 8600 2070 17350 2,63 11,40

Test pond

(=) EHRNKERHE

M2 B IR FIMRAR PR B Y, &K 6. 57~6. 67 JEX (kT
3.53~3. T0g) BIXSHF, SR 5 4 (B8 3 P17 B T4 50 B/ - AR AR MA R A2 i
WA ANZE R MERER 0 X R HERRINME REERE. A A0t
FRADMK 2. 60 BROER H 100) ¥ ER 5. 99 FLUNEH 1000: i 30 B/ AT H+
BB 4, HK 2. 81 DR (KL 108) 9T 7. 28 T OMER 1k 122) 351 60 B3/ AR BH L8
C#, 34 3. 51 JEROHK K 135) . Y E 8. 97 FRGUE M 150) : Fi by 100 5/ A8 LMD
4,3 3. 07 EDRGHK I 118), ' E 7. 52 S (R L 126 i 150 B/ AF B +WE
MK 2,91 EAGEK L 1120, 81 6. 95 UM E L 116),

REEREN AR THRNR L TR e KA RSER. Himkld 60 E/4
FCHRE MR EHERRBRHHE S AN B EKIRR, BAFNEY 150 2
/AR MK RN ER R g SRR,

RIEFARMR?P #5ic, W L3 AR DER RT3 00 . 9 1 SRR S A 2T R SR I,
B ik B 0, T HE S B 20 . X R A 24 KA — 1B BARIE™ .,

XAFRIER ZERATR. BIEERAREE N W IFE 34 B R BEEE, SRR 945/
BZHLIY s L7 BB, BTRL, R, — SRR hI AR — 4 85 (KH,PO,) D) 3 %45
HHEBEAR, MW SR . XAFR AN FRmR -+, a2 —k, AR R AR R v
RAY A, -

W T USSR S T T R 25 130 » 4 0 e o 7 40 IR M T4k TR
Rk ES.

HR 3 0, PRUKEFRIFAR, FR N 60 3/ AT+ W E-& SR E x5, B
P BR RSN 32. 5 A4, 367 3100 FRAEMAE R 0. 3 HK, 1R AR BCRRAE 0. 73, FL R A
Rk 21. 820 B B T RRRM. PRKEMIFIORR, S — S R BRNE L RN E%
XHIF X o MR R A S AR
(TR

S ARSEHOFIFRR T, RIFESHR 70. 7%, 76. 0%, 81. 3%, 78. 0% F0
T8. 04 SHIFSFEM RIE R SE M ERA X, W SHBHEEH XK. FRGRR0&FEEA
ol RIERMEAE L AR RERHER, 1 DH L ENE, B L RNER 8 150
/AN GRRR. LB EF R 150 /A, RO R I RIS %,
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Table ¢ Prellminary test resntts shown by increase of per prawn weight

P 7 &
# Parallel 1 2 3 . 848 N
up 1| Sum total of every group
A 6. 16 5.12 6. 70 i7. 98
B 7.39 7.37 7.08 21. 84
C 8. 76 9. 89 8 15 26. %0
D g. 08 7.35 7.14 22,57
E 6. 72 6. 35 7. 78 20. 88
BRTHEN 37.11 | 38.18 | 38.86 110. 15
Sum total of every parallel .
B FRE
Table 5 F—test
ERER FirA HEE Tk F{f - F
0.08 0. 0L
Variation stem from | Sum of squares |Degree of freedom| Mean of sum of square | F— Value
a L 15. G025 i 3, 7506 8. 3944 3. 8378 | 7. 0060
Among groups )
YHm 0. 0740 2 0.0370 | 0.0828 | 4:4580 | 86481
Among parallels ?
& 2 3. 5744 8 0. 4468
Error :
BAR 18. 6509 14
Total variation

B RLERROFESHANF BR, RBM F=8. 3944, KX F n,=4,n,=8 H},
p=0.01,F=7. 0060, AF L, 46 892 F ik 5 ¥ (p<C0. 01) : T4 (B ) #y F=0. 0828, hF
n,=2,n=8 fit,p=0. 05,F=4. 4590, Frl}, FF7 A REA B E(p>0.05), EHARM
HRERELNKERRHTFTERTR LR E2M.

RTHOTGHAMMERER, KHTEELRE DRTRERNE. FRREENLE
R AT B BF DA A LSD . ' '

£ RIRERE So= ) o

_ j2x 03:4468 0. 5458

B2 5 M, R BRI P §°=0. 4468
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A E=8,p=0. 05 i}, t=2. 3060
B i & =8,p=0. 01 Af,t==3. 3554
L8D=t x5y
5% LSD==2. 3060 X 0. 5458=1. 2586
1%LSD=3. 3554 X0, 5458=1, 8314

®o HARSWIEL

Table § Multiple comparison among groups

ABREHE4 BHSHE# CHSHEMAK |DHEEHTAH
WY | Fi¥

Compare A group Compare B group Compare C group | Compare D greup
Group | Mean

with other groups with cther groups with other groups | with other groups
Alx) | 5.99
B(xs) 7.28 1.29

Cixy) B. 97 2,98 1. 69

D{x,} | 7.52 1.53 0,24 1. 45

E{xs) | 6.95 0. 98 0.33 2.02

MEEHE(ROMUEL CES A S, FHHHER 2. 98>>1%L8D=1. 8314, &
Sk BE. VAT 6ome/kg LA ESEEL WAL AFREEW YW .BHSAH
o PRHIBHER 1.29>5%L8D=1.2586, ERBE . DHGA 4, PHRMHER 1. 53>
5% LSD=1.2586, R B &, SR 30mg/kg 1 100mg/kg 3 + FIBC SR B B X AR 4
KERBEBHER. EHSA 4, FHRMNER 0. 96<5XLSD, ZRABX. HHFEM
150mg/kg B+ IR SFR M RAHBARARKEH. EAS5CHE, FHRMER
2.02>>1%1LSD, ZEREBE. SiUEN 60me/ ke B LR HLEM 150me/keg 3 L ARLIR
MAFMERNENEREFNER. BASCHK.DASC HIK, FHRKHERSF N
1.69W1 1. 45, KF 5NLSD, 2R B¥. HEHFM 60mg/ kg Ff 1 FYBEE L0 30mg/kg A
100mg/kg WRLEM M ERKPREAENEZR. DASBAK EHSBAW,EHSD
A, FHRM/EBRDHH0.24,0.33 R 0. 57, /hFULSD. ZRABE. HHASBM
100mg/kg 1 150mg/kg 53 M 30mg/kg F L9198 2 |, 100mg/kg Al 150mg kg # LAY
FRZENERARE.

A B IR R RSB I L 30~100mg/kg SHE, A 60mg/kg AYFSINE M IRiE .

o %

L XTAFEL A AR P RIS LT NN FRARERCER SHED r/ER. RN 60meg/ke
B H R RAERBUR RS, R HE 135 0 1 150 O R K L S E Yy 100 31D,
2. BHEMN.FERRHEE L, BN 60mg/ke B+ B FEXT IR, KM E 52
. 275 RE, RESRERXLH.

3. PG RH AR BZHIAK 150 AR AR L F S o) X X AT ) VS B A R .

4. FH0Rs L AR 2 S EOK E 1R SR X ATAT, BRI B A RBUR (7 3100),
SHEITAARTIVHREEF AR UARBBERTE N TR LTRE —HEEE
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THE STUDY ON EFFECT OF ARTIFICIAL
FEED WITHRARE—EARTH ELEMENTS ON
PENAEUS CHINENSIS GROWTH

Zhu Boging Xu Mingpi  Yao Jian
{Yellow Sea Fishery Research Institute, chinese Academy of Fishery sciences, Qingdao 266071)

ABSTRACT This paper dicussed the effect of the artificial feed with some rare—earth ele-
ments on penaens chinensts growth. Conclusicns drawn from the test are as follows:

1. Artificial feed adding some rare —earth elements promotes the grouth of prawn. The
optimum additim is 30— 100 mg/kg with 60mg/kg being the best. The growth rate of this
grceup is 135, and its increasing weight rate is 150{ with the control group as 1000,

2. Although the survival rates are not alike, the difference is not very signifficant. This
result shows that the rare —earth element have no dbvidus influences on the survival rate .of
prawn.

3. When the prawns are reared with artificial feed containing 60mg/kg rare ~ earth in
medium —size water, its output increases by 31% and the bedy length increases by 0. 3cm as
compared with that in control pond.

4. The mechanisms of promoting growth function for adding rare—earth elelﬁent_s remain
to be researched further. . '
KEYWORDS Penacus chinensis,Growth, Artificial feed, Rare—earth element
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