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Requirement of protein and
energy for juvenile Scophthalmus maximus
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Abstract: The content of protein in feed is critical to the growth of turbot juvenile. The feed with suitable energy
and protein ratio not only is able to promote the utilization of energy and protein, but also is able to improve the
utilization rate of teed. In June — August 2000, orthogonal statistic method was used to study the effects of
protein and energy on the growth of juvenile fish of Scophthalmus maximus .. In the L,,(4%) orthogonal test, 16
groups of feed were designed, for which two ranges of the contents of protein and ratio of energy and protein of
36% - 45% and 3900 - 4500 respectively, were used. The feeding experiment lasted for 60 days. The
experimental result shows that the survival rate of all experiment groups is higher than 86.7% . But with the
increase of protein, the survival rate of turbot increased . If the content of protein in feed is very low, it will slow
down the growth of turbot juvenile and the transition of feed. Also the effect of increasing energy is not obvious.

When the content of protein is more than 42% and ratio of energy and protein less than 115, the weight growth
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rate/day increased obviously, and the feed coefficient rate decreased obviously. A conclusion was drawn from

this experiment that the suitable content of protein is between 42% - 45% ,

protein is 92.7 - 102.5.

and the suitable ratio energy and

Key words: Scophthalmus maximus ;juvenile; protein; energy; ratio of energy and protein; requirement
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K #E €F ( Scophthalmus maximus L.) JB #F F}
(Bothidae) . 25 #F J& ( Scophthalmus ) , J& 7= T BX I 1
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R aE ML 2R
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Tab.1 Design value and detected value of ratio of energy and protein in feeds

Wit{h designed value
4

M {H detected value

i
sﬁ-es HAESE(%) HAEFH(Cag™") fEE Lk (E/P)

percentage of protein energy value

ratio of energy and protein percentage of protein

flE E L (E/P)
ratio of energy and protein

EMREE(%) HEE(E(Ca g 1)

energy value

i 36 3900 108.3
2 36 4100 113.8
3 36 4300 119.4
4 36 4500 125.0
S 39 3900 100.0
6 39 4100 105.1
7 39 4300 110.3
8 39 4500 115.4
9 42 3900 92.9
10 42 4100 97.6
11 42 4300 102.3
12 42 4500 107.1
13 45 3900 86.7
14 45 4100 91.1
15 45 4300 95.6

16 45 4500 100.0

35.91 3973 110.6
36.02 4187 116.2
35.55 4255 119.7
36.20 4517 1248
39.54 3975 100.5
39.15 4050 103.4
38.72 4218 108.9
39.08 4493 115.0
41 .84 3846 91.9
42 .15 4115 97.6
41.62 4267 102.5
42 .22 4556 107.9
44 .89 3967 88.4
44.82 4153 92.7
45.10 4298 95.3
45.19 4625 102.3
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1.2 REHZE

W F/ARUKR M Tk R, K
P K/NA 0.72m* (1.2m x 1.0m x 0.6m) , &
KUEH TR 30 4, B AR R R A w1,
Hp—HEXNERRE, @L% 16 41K M
Fr EE S50, o A 5 A IRDRL R0 A5R L TE A K SR B
ghea MRS P EARSRENT K.

FIMK R B RIE K, & — RV B A
a0, g B K B AR B DO X T 6.
Omg-L™',pH } 7.8~8.1,3 % K 28 ~ 30, iR E X
19~ 25T .

A0 B e A HAIE 3 kL B KR 3 kL IR B
5 LK, HEOKE S 300% . 72 S 450 it i, ) 22
IR S5 1 A AL ARG I B (Ao B L, BBt R 251697
i, g A& — IRk ERER .

2 R

RCULEBC & A9t B B AR A R EKR . KK
ITRAMEART2H 36%.39% .42% Fl 45% 4
N B E B H 3900 .4100 4300 F1 4500Cal 1
THE EEBEOREEN K EBELEHT
B Hofe&E i m ok 125, S h
124.8, WM KN 86.7, LB N 88 . 4.
22 KEFHEMNERRA

23t 60d 1) R TH LI, W E A5 R T & 2.
&2 AW, KEMEG AN RIEERG, HP R
UG R N 86.7% ,ib A 4 HIIE RN 100% , 131
FEa e A LA E REN D AFIENT
K. ik ERTAKEK MHES 3.45 £F
(1.09% ~3.76% ), %% 5l A 4 4l fa (& H 1 & £
BRI TF 1.5%, AEE 4 E, HiE
HRAE2.5% L F,11 48 LG B 88 E R 3
3% VA E. BATMARKEMOHE AL, H2EN
B 234500 F(2.54~1.10), 7€ 11 20 fa R LA F i

2.1 ABHESRSESHEBELL SUE HEBA A RER FFHE 11 ~ 15 ik &5
MRV ATUE M, SRS RITEMEE AR EIfE 1.30 DAY, BRI T Em A TR 30E
F2 TRPDAREFHERBR
Tab.2 The growth of S. maximus during experiment

41 $lFseries N Wi(g) Ne Welg) SR( %) SCR( %) Fu(g)
1 30 26.2 26 46.0 86.7 1.26 23264 2.01
2 30 26.7 27 44 9N 1.00 2516.4 2.54
3 30 27.4 29 51.3 9.7 1.45 31721 2.12
4 30 26.9 26 49.3 86.7 1.39 2218.2 V.77
5 30 27.9 27 65.5 90 2.24 4033 .2 1.97
0 30 28.9 29 62.1 96.7 1.91 4150.3 2.12
7 30 27.9 28 58.1 93.3 1.80 35201 2.01
8 30 27.7 29 55.4 96.7 .67 3072.0 1.88
9 30 28.7 29 72.4 96.7 2.54 4369 .7 1.69
10 30 26.9 27 67.6 90 2.52 3892.0 1.68
1t 30 25.6 30 3.7 100 3.13 3162.3 .10
12 30 26.9 30 79.] 100 3.23 3647.6 .16
13 30 27.6 29 77.2 96.7 3.00 3294.3 .13
14 30 27.0 30 7.9 100 3.76 4059. 1 111
15 30 26.9 28 3.7 93.3 2.9 3528.9 1.30
16 30 28.4 30 80.9 100 3.08 4966.6 1.58

T R AR, VORI o Sk Ne BB S R RS, W WTR PGk ER, We HEBRLEK
AtfiA . Fu HEREE. N HEaESER . BIEE SR(%)=Ne 7 Ni x 100, AKHIER SCR(%) = (We x Wi )/(Wi xT)

x 100, A TR, WHER Fo= Fu /[We x W] x M

Notes : The value in this table is the mean value in two repeat experiment groups. N: is the number of turbat for initial expeniment, Ne 1s the

number of turbot for end of experiment. W: is the weight of turbot for initial experiment, We is the weight of turbot for end of experiment. Fu is the

value of total feed to turbot, Nt is the number of total turbot. Survial Rate :

SR. SR(% ) = Ne/Ni x 100. Special growth rate: SGR(% ) = ( We

x Wi )/(Wi x T) x 100. In this formula, T is the experiment days. Coefficient rate of feed Fc = Fu /[ We x Wi] x Ni
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MEASEN 9%, Ak HMERFYEL
9%, 4MBEHI RN 12%8, ik HHER
FHTE2.86%, MM ELOF RN 45% 0T, il
A E RN 3.19%, I KE A HINE
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Bromley * B 43 1A W 85 5 11 4 fB 4R Kt 45 3R — 2.
Munilla-moran %7 BFFEIA R R 35 B 40 £ X4 B 13
AITHALRE ) F L S AH O , KBB4 M B B
A #0955 5K ; De Schrijver 25 B9 IA B K38
4 o 2 S B AL E W E AR L RE S,
TR WG TA R K 55 8 &y £ FC A DR N A 450 5 19 8 O
HELLLIA2% ~ 45% B

HEFS & 36% R R, B RECE XK
2.0, MBI EH T E N 39% 8, R R T
H2.00, B EEHETEY 12%8, W REF
P14l SR EOTER 45%8F, FH £
Fi 128, MHEATESWERE AR
N RSB MR E R E B R & R
m, R RECE W TR R SCR BT K.
23K 3.4515(1.09% ~3.76% ), Fr il Ay 4 4118
EHMEREHBRE. IR T1.5%2. AFE 4
VUG, BB R A 2.5% L b R &3 b
ik 2 5 F(2.82~1.26),1F 11 AEKLIE
TR RBA AW BRI, IR 1L~ 15 AR R
OO 130 LN, KRB T HE MR B RE, 5
HESEARSBR TREERE.
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S

ME 1-a T I BEE G LA K, th{k H 3
HRREL, TR hEE, B RREA I
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H, AR EAR S|, AR TRENYH
MR MmERESR, EaEBREFEHAHE,

ME bR EEREIL MR ARAER
ETREH AN EARERIA A GHE . BEEE
BHAMERIES K FEE REE, G R B3
TEWLE & & T, e e aE 8 & B xR 3R
R R T AR, RS
Frfe R R M A ER. AE 1-c /T W, BEE G
BHEMR AAANELRE FABR W EK
GEFEHTREES HEEEAMEXTRER
M X5 Adron %P VBE T £5 R — B, BN R H
FECTET, AKEFHEEMRBULEOF A
R E MR RE R K TR im. B 1-c 5E
1-b R B X, R ERR S EE
B, SN R RE R, A B TR & R R 2
AR AR R HRME (1), BMER
PL12 #Hf i (3.23% ), ELEE 11 .12 4R R M
EZRKN5.45% AWMERMEEN 3.19% . 1M
INABEE DL 11 Bt B 102.5. M 1-d AT
W MERELMER, AkAERL LTI
M, AR RBOEMEAMBL A ERE X
TR R AL, 14 HH 3 E R (3.76) FiE R
(QADERI &L R G E A &R0, AR
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3.0
2.5
2.0
1.5
1.0
0.5
0 . - - -
110.6 116.2 119.7 124.8
HRIEEELY  the E/P of each diet
a
4
3
2
1
0

91.9 97.6 102.5 107.9
YRR the E/P of each diet

C

100. 5

103. 4

108.9

115.0

HIElgRREL  the E/P of each diet

S = N W

88.4

92.7

B1 AREEABFNHNEREL akBEERELE . AHAK
Fig.1 E/P, SGR and Fer feed by different levels of protein diet
RI LAk AMERENMERY 2. A RK
2. 6% EARARABL b, 9% FHARTBPAMM ;c. RHEEARIBAANL 4. SBARTRARKNE
Series 1: the value of SGR{ % ); Series 2: the value of Fer
a. The feed group of 36% protein; b. The feed group of 39% protein;
c. The feed group of 42% protein;d. The feed group of 45% protein

R3 LMaEARPHOERL
Tab.3 Ratio of energy and protein in several feed of fishes

95.3
e the E/P of each diet
d

102.3

B % GEE:| fEE (Ca) BEASE(%) SR mRE
fishes species feed groups energy percentage of protein (E/P) researcher
ST 99 ( Oncorhynchus mykiss) ; o0 o4 12 @
8% ( Clairas fuscus) E 3-(7)33 352 ]6193 Garling!?)
- i o oo e
#1( Seriola quinqueradiata) ! Frind saa i 8
98 Kareiss bicoloras) ; 2030 57.4 e oy
K 3% 8 ( Scophthalmus maximus) E i;g? :g 1%22' 75 b F

L PEAREARENERLANKED AEHAR

Notes: P represents the feed group of high percentage of protein and low percentage of lipid; L represents the feed group of low percentage protein

and high percentage lipid

SR 3 P REREE, T RAARAKEA
WPARED RENFAR LEEREENE
BFLAVKRES . SEWER, BRBRITH
FAHEAREFERE THARSEMAAINEE
SR AMSPBEELMECHT 75), K LAN

IRECSARSRER FARNNERRSR
(26% ~ 36% )M LI AR, L IAAATHE H K
WAKABHENEERELEMRK, 120~ 140 EXE
. T /KANTHE, AN EL RIS EH
B EANEMNEELEA BB WK GL ~
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