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BN BARELEN O RRINAS . EUFBAREYRREBEANTE

HOFEEEBEABKSYRIHAE R HRAD, Chol L& B2/
FEERFIVERSARELFENARGEESE LR FRFEEETHLES S HE
EEZ IL(OP/DE) B AERMMHE HEEN=RE, U . EREXEMNERFT RN EOE
BHABRERHN—TS8.

EEARBLMNR L SEEERATARRNGE. KEFFERATRENEORE
R RESH(P/E RE/P)E Iig R AT HAES ST S T LR S a4k
FE Bz it DP/DE(gL DE/DP) (M), ZE 5 K 32X W (Scophthalmus maximus L. OSSR ER. T
RS KX BN EAERAEW. ANESRAFELENERSRBEY. 2R
DP/DE X iR SEEARZ MM SEXR - HAERTESENEETHAE LHER,
W P/E BARK. AUl X T ENIFEE P RS DP/DE R MEE H. =35 Xt
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KAEFE, AEr TP T iR St kg,
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KL B b B M AR (Penaeus chinensis)BIFR2E A -8 LASEEG AT IR GE 28 1Y - ot
R IR R T RA A KBRER 1d.

1.2 EBEN  EREMEHURES. QB ESR.EEREMED 600 IR
FEMRE. AT REREE AN 1005, EEHESES=DKTFCRITN 4006450,
50%), B—EEKFR4PMERR SREMFEHETLE L.

1 SREREMENSE

Table 1 Composition of the basal diet

IR & keal/100g N Eggsi
B % MRS =114 [ FEER Dietary calore Protein level %4
Block  Casen  Gelatin = Dextrin  Cellulose PHHE F{E iy et Ii-]
Designed value  Rea) value  Designed value  Real value

1 37.2 6.7 15 18 274.0 275.6 40 40. 04
4 7.2 6.7 20 13 294.0 208. 8 40 40. 70
3 37.2 6.7 25 B 314.9 18, 2 40 36.12
[ 37.2 6.7 30 3 334.0 334.5 10 37.72
5 40.8 7.8 15 13.3 294.0 299.5 45 45. 28
R 40. § 7.8 20 53 14,0 318.7 45 44. 21
7 40. 8 7.8 25 3.3 334.0 336.8 45 43. &6
8 40,8 7.8 30 [\ 3i54.0 360. 2 45 44,53
9 4.6 8.4 15 8.9 314.0 9.2 50 50. 36
10 14,6 8.4 20 5.9 334.0 334. ¢ 50 47. 88
11 44.6 8.4 25 2.9 354.0 358, 4 50 49. 92
12 44.6 8.4 30 Y 374.0 379.2 30 48. 20

¥ (OEH p B E 4 (other ingredients} 1. ffliclish oil) 5 3y e fhepeanuc ail) + 3; 2. ¥Fill¢shrimp powder) »
S; 3. JAEEEicholesterol) v 15 4. FREEME!lecithin) & 2; 5. Bhfgczeolite) : 0—2.5; 6. HWEEEalgnY 2; 7. fi4
R4 mixed vitamins) v 2; B TLHLEL RS0 mixed minerals) + 2.5, 9. Cr.0;0 0,14,

SR H BT {3 (the calculation nf dietary calorie) . B R ISR . RO . WAt PDHHARES M 5. 4.4 keal L
B ERTEEESR., H{7 lkeal =4. 187 X103 F X[, per gram of lipid. protemn, carbohydrate is equal to 9.4, 4 keal respec-
tively. the calorie in cellulose is not calculated.

L3XKBAE SRV RS S E A TH0. 368g~0. 699 i 1. 025¢
~1.525g). WINEAKT, B—KTR4VERR L4 12 A5K. SBHEREZI MEE.
1% 25 RARMEH T E IR, 555 T 36 MEEN 5oL BKMEBAEAE T EETES K
B 19~25C, FREK ] K, BX 9:00.16:00 HiH 2 MR 2 K, RIFLIF R & 3F
PE. $Ech 5 WERE. F-XEHY 31,

L3 1Htdae F—4ERH03 P TLRENARSIHRS T aRIHA. B8
RBE 1 Cr0; M F BA WFX-1C MEFRUOE IR E U RS B AN RMBLRE
RN E; REMA RY-1 BEEANEITHE (LR MR .

1.3.2 BE R L

oo 1 TR GO, BB BB,
MR HAHEDE) =107 (1= 5t 00, 4 3~ NMSEAT
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Cr,0, & =
BRI L% DP) =100 (1~§E$ G0, a S ﬁﬁggggg

. L (BREL )— '
MER(Y) =100 3] FEEEJEE EHE

MUTRH
#ﬁ$(l0) 1007 Hﬂ%ﬁ

____ ¥HHER
ERRRREER R e BHRA R

_BiRE - RE
M RHFCRI= HER

T8 L3RS R R E. B d — S 2 T8, 78K b BB B0 F % et B
o ABRERT - FERETERR AR K RERUERT AR K WERER.

2 XRER

WA ERIR B R HIFIAR 2 MK 3: LB 100, 368~0. 699 MER 2(1. 025~
1. 525¢) % DP/DE S HR AR ZHM XA HAEL.2,3.4.
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e : i ‘ ;
' m F-r- armas .:. D T T s mmenees -lr AEmass —n eden e aam=a
WP - n;scm we 115.3 S ':mﬁ i * m)
' b L1 T ewEm 70 T TE * 145 IEE ' : * 1&1_7
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L e s L F PR S AP
50 : : ; ‘
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' . .
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FE BIE
Bl ErfmhS8aRgER ? EHOREBHSREFRHXE
Fig.1 The relationship berween DP/DE and Fig. 2 The relationship between DP/DE and
weight gain rate (0. 368~0.699¢) welight gain rate (1, 025~1, 525g)

K1, TR H 0. 368g~0. 699¢ . DP/DE KIFEE 4 116, 99~175. 28mg/keal . WH
1.3 fn 2 40 L.DP/DE £18 142~153mg/keal . A8 ZREE (P 2,6,10 41) . TR
'ﬁiﬁ%{% 2,6,10,12 gﬂ) -iﬂﬂjﬁ—ﬁ@ m%%ﬂﬂﬁxﬂﬁ (Flmz;>2~ 22!‘-1(ch=0- 51;
Fowary > 2. 22 qewnr = 21. 300, HEHFH K 40% . §8{H Y 294keal/100gmy (DP/DE %145, 20
mg/kea DB AR RBEEM BHH S EH#—SH MNP 155500 K Fit- M THERMERR

5 H A4 4k
SR 2 B RPUFHLRE R 1. 025~1, 525¢.DP/DE g5 % 123~173. 6mg/kcal, WHE 2.4
& 3 F° J.DP/DE £44 136~139mg/keal BB 6.7 H) . HAE I A BEOAH S RN
50% . EE{E%J 31‘““‘33 leUgﬁnﬁiﬁiﬁﬂEE %ﬁ"ﬂ%<ﬂﬂ"m>2 32 Gorers = 0. 353 Fowor, >
2,22, =15. 210 15 4 BCBEARRH 0 EREE. Hﬂ(EEE”EE% 50% )
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wTE te- e g o oo L

e E -
B3 FEAHbSRERENE B¢ ket SHERMMERE
Fig.3 The relarionship between DP/DE Fig. 4 The relationship between DP/DE
and FCR (0. 368~0. 659g) and FCR (1. 025~1. 525g)

HEE SEEAKRSER 45%. §2{5 Y 314keal /100g gy BT (DP/DE 3 136. 4mg/keal ) BB K

{75050 6,7 AEREHREB T RMEANALKE. B 8.1 BHEARUERE. ERAEE. AR

ERFEMRSEURERLE 1.

F: dRBMER(XED

Tahle 2 Results of the first {eeding experiment

oLt TRk PEE  WEECO  ANER BAlRE THEEE DP/OE
=2 Average weight (g3 Weight gain rate  {FCR) (PER) Average

Diet Imtijjﬁighr Finajlﬁ\n;iilghr Net wieight s s TH survival
0. (g (g gain average average average rate( ) mg/keal
1 0.54x0 16 1.06+0.30  0.52+0.14 98.1042.88  3.95+0.14 0.64190.03 14 155. 38
2 0.59+0. 02 1.9340.09  1.35+0.09  230.05-45.17  1.664+0.01 1.48+40.01 36 L45. 20
3 0.58%0.01 1.39+0.05 0.82+0.068 142.3446.99  2.3240.07 1.20=0.04 at 126, 00
i 0. 61+0. 06 1.334+0.16 0. 73+£0.09 120.314+3.15 2.9%40.44 0.8940.03 68 117. 66
5 0. 5440, 02 1,33+0.06 0.75£0.04 145.12+4.82  3.64X0.08 0.6040.01 B4 175, 28
& 0,59+0.03 1.82+0.08 1.24%0.07 211.43+9-68 1.894+0.03 1.1840.02 ) 142. 32
7 0. 55+0. 04 1.4430.04  0.89+0.10 160.054+28.30 2.5240.05 9.50+0.02 :11] 127. 04
8 0.55£0.02 L.23£0.11 0.69=0.09 125.63+3.0B  3.5440.28 0.63%£0.05 82 116.9%
9  0.3610.05 1.13£0.12  0.5740.07 102.5246.20 3.5010.20 0.57+0.04 95 166. 92
10 ¢,53%0.03 1.624+0.05  1.1440.04 215.30+£5.22  1.8140.09 1.08+0.05 93 153.51
17 0.63+0.08 1.7420.19  1.4240.15 173 00%6.63 2.61=0.07 0.7710.02 B0 137. 97
12 0.81x0.03 1.83x0.06  1.2240.03 198 00+4.%  1.4040.02 0.9640.01 56 139. 14

TR £ $RHE# (aversget SN
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3 ARPRGRTE 2)

Table 3 Resulrs of the second leeding experiment

m :L"i fit o HEE  HEECD  ENER FOERE PHEEE DF/DE
Weight gain rate  (FCR) (PER) Average

Thet _ | ,EE, i *E Net weight T Ty iy survival

No. Immi;;mgh[ Fma](:)ﬂght gain average average average rete{ %) mg/keal
1 1.5240.12 3.1840.33 1.6640.22 109.00%£8.65 4.4540.10 0, 4540.02 40 173. 60
2 1.46%0.10 3.58+0.29 2 4540.19  167.70+1.91 3.15%0.0% 0.65+0.05 50 166. 50
3 1.27+0,21 3.51+0.58 2.25+0.48 177.50+1.43 2.9040.05 0.66+0.03 55 125. 30
i 1.1040.16 2.81+0.40 1,71+0.25 155.20%1.37 3.06+0.03 0.64+0.03 45 123. 00
5 1.17+0.22 2.88+0.53 L 71=£0.31 147.30%x2.80 3.67X0.29 0.49+0.02 33 160. 60
b 1.32+0.13 5.03+0.44  3.70+0.22 280.90x6.42 1.4640.09 1. 21+0.02 40 136. 40
7 1.1440.10 3.9240.41 2. 7840.31 244.60x5.58 1.51+0.07 0.5340.08 50 135. 00
] 1.1340.¢9 3.2840.26 2 1540.16 192.50+2.84 2.084+0.08 1.1840.02 42 131.00
9 1.10£0.07 3.554+0.24 2.4840.24 232.30+2,69 3.36£0.10 0.5210.03 45 165. 40
10 1.14%0.13 3.3540.49 2.21+0.33 195.00+8.82 3.41+40.08 0.B6L0.02 50 155. 30
11 L11+0.1¢ 2.84+0.30 1.731+0.30 155.30+£4.80 2.4540.06 0.98+%0.09 60 144. 70
12 1.03%t0.15 2.9440.41  1.91+0¢. 41 186,304+5 34 2.57+0.10 1.0140.04 83 125.10
F B+ AR (average 1 5D)

¥4 MAZRHERSRIELEATAR

Table 4 ANOVA and Tukey honest significant difference rest in the two tesrs

1 2 3 4 3 & 7 3 5 10 1 12
FCR1 a b ah ab 1 b ah a a b ab gb
WGR1 ¢ d ed c cd d «d ¢ c d cd d
FCR2 e ef ef ef e f f f € e f ef
WGRz g g gh g g h h gh b gh g gh

3 i

MU EER R BER AR EGHERELER SEFPBARTES HEHETRE
REMEM. X THER . 368~0. 699g MIXTIF, FIRFABELE 294~ 314kcal /100guy Z 18, B
BEEEMN 0% AD 500, WIFaNEERBNE REGEEHEBRE. HdTRAABHTE
X AR (L. 025~1. 525g) % A TR AR HEHFRE (R 314~ 334keal/100gan 2 fB), LAEE
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HEEER 45 E K. AR 500 REFHER AN KERFEHIEAKE.

R hERNBK ES BN SRS R B A8 AR BB A JEXE
FE A UF P incidus) (TR EM - E BN SR BREMASEAR - MEREHER FRAAL
A HEER AR 53 10 R 42. 800t of K B AT T8 75 SR (P, merguiensis)
HEHERNERARSEAREEERL BXESOMEREREEQKT BT LRE
HRICFES B R AR AT BER S AMEACE O ~ 22 it ER AT LR EE S
AR CP. seti ferus) FIPLLL IR P, duorarum) KB BEEM A EEREZ K E0t. EmW
HRRE.

Cho M bR 2047 B &5 DP/DE {2k 92. 4 ~105mg/keal ;Carling 20° 5 B8
AR AP e M sCR IR 1B R I DF/DE 3 104, 2mg/keal . o E A MFFE A K 515
AR ISR RS —RaEE . HiEH DP/DE 4R E . 1+ E Y F A BEEE R RSN
BB AR E L.

BOHRBWATE. E—EEX LREATHRAZSHFTRNER RS RS FM
W& LR s R . AWK IR G R, —& DP/DE A8 MR 1 Wk e A S AR,
RAEWFE (D RAEERSERE: OQEEAEARESE  AEERES R IL KK
FHBEEGENERENHRONER X -AH5RTLHNELRERAR. TS M
BY W MR 40 H A0 BF (P, japonicus) BETT AR (P, monodon) F EIFMK  —MEME £ K AK
HHAZEEERT.

PR LR EENRAREM S DP/DE 44547 145mg/keal 1 136mg/keal o K85
fHE HEEFARRETH NEYLHEF REEZR—MKE. 47 145mg/keal F
136mg/keal A PR LR A E AR AR PERVERK T % BL. /M AR xR R E DP/DEFE
139~153. 51mg/keal 2 [8]; . #L4 %1 #7458 DP/DE #E 136. 4~155. 3mg/keal 2 j@ - H PER
fH770.96~1.48.0.86~1. 21, ¥ 1. 23 0 1. 05, BAT S R M ERERFIEEH
BREE M ER. ALETIFS PER A A S B3I FReA R T8 1F 5y
BHESEE 45~504 2, PER {HEHEER.

PR - HE SRR I REEERAMES. T/ AKH T, FREAFSEEMN
Mg ES  EREESTBAUS~50M h RSN ENEFFR R BEAEUN RAEEY
RENE 12 @R TR P e s/ mER SN EAREL A SR . EREhERAR
ASERFHSE. 30~ MBEEE &R EHEKT N 357~ 375keal /1008 my B 1 30 BF
TXFAF(P. monodon) , W] PARIERESL G BT A B 00 % F 8K MU % 4F 44118 o B MR 77
EEBMIBE . BEAE 0. EHFIA-AFFWERT 7 AR 9 B E#T. EEIF
BB R RSk E R e 1 b T REA i B SO 40 B M B AR FE 1 R

HAbE QR IE ST RSN, A5 FRAEEN. Hysmith £ 000 2 EY
LB R AR 78 B B R AL  MERTHF (P, aotecus) EFU NG M S K MEIERE, AT
% & DP/DE o & gt et . A4 SE iR IRt Z 820,

BEEEME FLRAET . ARE 1 AFEEERSTE D 40% . 88 % 174keal.
(100gumy) ' A1 B M AR E BTSRRI ib 4% LT/ 84% «f F . K DP/DE 4§ %155. 3
mg. tkeal}) 7 SHEEMAZ AT AANERT R EFENERBR -SATERETE
HAERHTRFINGE 18%). KE4EIFNFHTR &4 %008. FAEE M AT %.B
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FEE MR M 3~ 122 MR PR 4R CMO TR R HR BN E RA RS RN E
RIS R AT R 4 4. 500 AT LU MR IR AU EE S W R A MM A B RREER . B G

£, W W RR E# KU,
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Studies on the Optimum DP/DE for Different

Sizes of Penaeus Chinensis

Xue Min Li Aijie Dong Shuanglin  Zhang Xianjuan
(Aquaculture Research Laboratory, Ocean University of Qingdao, Qingdao, 266003)

Abstract Studies were conducted on the optimum DP/DE (digestible protein/digestible
energy) for different sizes of P. chinensis (0. 368~0. 699¢; 1. 025~1, 525g) by using
purified diets. There were 3 protein levels and 4 calorie grades at each protein level.
The results indicate that large shrimps can utilize more protein than smaller onesy 145, 2
and 136. 4mg/kcal DP/DE values are optimum for the two sizes of shrimps to obtain
highest weight gain, lowest FCR and best PER respectively. The survival rate increases
with the increasing protein content in the diets.

Key words Penaeus chinensis; dietary; digestible protein/digestible energy (DP/DE)

BEA®

BBUHT:A. (Arthur Holmes, 1890~1965) XERH¥F. MM YEEHF, 189041 B
14 B4 FRELEBHOBBE. 196549 B 20 Bt FEH. 1909 8 FA R
H¥E. Y EEE 398 . B F. 1911~1912 Ef A ENER w8, BiTHE
AWML AR EF0921~1924) . kEB A FR T FHR(1924~1943). BTRAYE
WEERT YA R (1943~1965) . BMET TERMA = 1. 1915 £ HMH N %
BAARABRABRESHORETH, B H0REERMAREE 2. SRERR
WBEFED. T. HEEL (David Tressel Griggs) —BRH X TFHBRZEHFR—
A RN EREREE L, S RTUEREESAL,. 60 RS HFHUDR IR
RERHEEHESAPOBE. WA EERFTINRGL LA EESR, H YK
EO¥SHhRYBRry ANEERE. 1942 SR AREERYSLR,. YHEERF
WA TR IE01956) S ERE09%) . TERCERERFEN1928) (¥
AHEF Q930 ; QB BRIERIO937) { A RN FEEY(1544) ; { M HAE B Shb
RiEz 1960 %,

(x| %)
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