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Tab.1 Culture introduction

A KB B RN Fr 5 G i FrEE ] /d 23 T A B/
growth stage average weight aquaculture environment feeding time replicates
#1141 juvenile stage 35.07 £0.45 A HE M4 pond cages 5.6~7.29,85 4
H i i premature stage 101.65 +1.82 W3 M A pond cages 8.31 ~10.25,56 4

S5 28 0k PR R BT SR DAGE I 7 BE P B 0 1]
AT &k (30% Protein: 5% Lipid ) 9l i/, % 9% 45
PR Pk (A gk AR & 5 1Y [Tk 7 B AL 23 5%
T 24 AR, A AR TSR 20 o PR B B
MY FRIE SR R 6 DML M 4 N ER
AR 6 T A W] 2 1/ B8 105 b AR R

SLE PR RAR A T mx 1.5 mx2 m, I
R AN 1.5 kW -5 38 A L. H
B2 W, R BT 8:00 R/ 15:00 5E B $ e
H 3 W Ry o R i 3% ~ 5% o B AR FE Al
SAC P A BT 1 e R AR L S A B B AR
SCIAE 5—T H KR 21 ~32.9 °C K IEZE#Hi T
B A B B 57 GE 5L e AR 8—10 H L, K 19.5 ~
29.6 C,KZEH FRE(E1)

. HEME - ARanE
o % 2 juvenile stage premature"s'ff‘g‘S."
~528f T - A
X520 T
Rl — R P
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Fig.1 Diurnal variation of temperature trends

R AL 5 F % R W AR R A K B
7 K I At A T E K B, B 1, P B By
FRGH S g W A, 4R T 6.5 mg/L,pH 7.2 ~
8.0, %A <0.2 mg/L, W.iEREh <0.01 mg/L, i
k% <0.05 mg/L,
1.2 LI

P A A KB B S 6 R T AH [ 19 2 4l 16 1)
S R MR RS E O ok AR R S

K LT RE S T I VR ARG R0 UE A IR T DR RS 45
P, b 21 4 25 7 i B A e 5 Lol DR C
KB FRAR I 2,

B IR S, S0 S 56 k2 1/ B D7 L
71 2.63(26.93P: 10.24L) 3.20(28.50P: 8.91L) 4.07
(30.09P:7.39L ), 5. 33 (31.63P:5.93L ). 7. 25
(33.78P:4.66L) .10. 64 (35.63P:3.35L) 1 6 4~ F JiF
(P Rt pb 85 BT A 4 & L, Lo s i | 40 &
) o R IR DT & A (v, %) SR E BB R
(x,%)H X ZR K.y = -0.794 9x +31. 46, R* =
0.99,

R TR A5 b BE R g R O AR K —
B, AN [R) R v S 56 Ak v 1 ek | AR A
HEAH [R] 1) B 491 A2 Ak, 4 TR) A5 A0 R B2 2k 6% o B
g VA A 4% 5% 36 ) Ak [ P R — B0, W v 4 IR AR IR
B BE AR FE AT R

Tl Rk JURL 28 M 1 ok 60 H G H IC L ) BR
HORA, LA PLHI L 1.5 mm K40 19 5% 4R
B YK 2 ~3 mm K RBUORL R B F B D
b KT, 57 A RE BT DL A B A 3, K 4 7E 20%
~25% [ B A5 K i RE A - 20 °C Pk AR R AE S
B A B K R N VKA S Ok S, B A T
T 20 H IR S T AR M S BR T Y DR A e IR
TEITHE
1.3 HEmXEMIHAE

TR LI A AR 24 h W E RS PR f
OB REL, THE RS R R R R AR K
BN R AR 3 Bl e A A, TR
TR . A R AL IR R I 5 SR
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Tab.2 Composition and nutrient levels of experimental diets( DM basis)

JECR 2 1] groups

material 2.66 3.26 4.09 5.3 7.23 10.73
fi% 45 |4 casein 179 190 201 213 226 240
b 2K ¥5 M) Peruvian fish meal 172 182 193 205 217 230
Wit — 445 Ca(H,PO,), - H,0 25 24 23 22 21 20
.9l soybean oil 95 80 65 50 35 20
KEWiNE soy lecithin 10 10 10 10 10 10
AL BK choline chloride 1.5 1.5 1.5 1.5 1.5 1.5
Y F DY R BUR R premix P 10 10 10 10 10 10
Wk dextrin 60 60 60 60 60 60
a-TEH a-starch 255 255 255 255 255 255
¥ 5 £F 4k % microcrystalline cellulose 92.53 87.34 80. 88 73.05 63.79 53
R FLL 4 K carboxymethyl cellulose 100 100 100 100 100 100
A Fe g ik ethoxyquin 0.5 0.5 0.5 0.5 0.5 0.5
411 total 1 000 1 000 1 000 1 000 1 000 1 000

EFAY (% T ) feed proximate analysis( dry matter)?’

#HE /% crude protein 26.93 28.50 30.09 31.63 33.78 35.63
MG/ % crude lipid 10.24 8.91 7.39 5.93 4.66 3.35
K45/ % crude lipid 7.07 7.46 7.53 6.99 7.38 7.41
45/ (g/kg) Calcium content 1.04 1.04 1.09 0.98 0.95 1.11
%/ (g/kg) Phosphor content 1.09 1.12 1.11 1.03 0.92 1.12
KAkl e/ (kI/g) gross energy 18.82 18.54 18.02 17.72 17.61 17.51
HE H/IE W kb protein/lipid 2.63 3.20 4.07 5.33 7.25 10. 64
et/ It/ (kI/g) E/P 69.88 65.05 59.89 56.02 52.13 49. 14

L. FIRRE AT v H R 42t : Cu 5 mg;Fe 180 mg;Mn 35 mg;Zn120 mg;10.65 mg;Se 0.5 mg;Co 0.07 mg;Mg 300 mg;K 80 mg; VA
10 mg; VB, 8 mg; VB, 8 mg; VB, 20 mg; VB,,0. 1 mg;VC 250 mg;iZ fiZ 45,20 mg; MH R ,25 mg; VD, 4 mg; VK, 6 mg; IR ,5 mg; LA, 100

mg, (AL R A AR R A F Pt 2. SE i

Notes ;1. The premix provided following for per kg of feed: Cu 5 mg;Fe 180 mg;Mn 35 mg;Zn120 mg;10.65 mg;Se 0.5 mg;Co 0.07 mg;Mg
300 mg;K 80 mg; VA 10 mg; VB, 8 mg;VB,8 mg; VB, 20 mg;VB,,0.1 mg; VC 250 mg;Calcium Pantothenate 20 mg;niacin 25 mg;VD; 4
mg; VK, 6 mg;folic acid 5 mg;inositol 100 mg. Provided by the Beijing Sunpu Biochem Tech. Co. ,Ltd. 2. Detected values

1.4 H4ELE

S 45 R SPSS 17. 0 Bk i A5 48 it o #r
FHFBIME + bR iE 25 (mean = SD) IR, 76 FL K]
R J5 253 Hr ey &Ak E >R F Duncan [§ £ 8 LA
B mES I P<0.05 £BREFBE, HIE
e RRa R I N G S QN - S W IRV A N o ]
KRIEE , % — JC = ¥ ( quadratic model ) B —
JC = KA AL ((cubic model ) 43 41 141 3k 7 %) 2 40 fk
TRk 3 LA /N8 DT G R

2 4k

P A A B B 45 4G R 10 100% ($£3) o

B % TR 1/ B W EE KT (e B, A B B 1A
S 5 14 57 3 8 A2 K% (SGR) 864 15 [k 1 &
W FEMRE P/L S 5.33 kB E S (£ 4)EH
JFTUTAR 2 (PDR) (fig i & i % (ERR) SU{K 2 3 AH
AR fEa s (3£ 4) 5 1kt R % (FCR) 2 S5 /% I 7t
ks, H7E P/L O 5.33 fb 3Rk A% I AR MA (%
4).

A SGR FCR .PDR .ERR 2} | %€ #8 5 () , fF
SN A A K B B A Sk i 6 4 R RO B AR Y/
B0 HE (o) 7 B A0 MG 30 , 28 S [l U 4 T 9 SR A
(R S AR R A SV [0l A AN = 0 S N |
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Tab.3 Growth performances of blunt snout bream fed diets containing various levels of protein and lipid"'

RN 415 PR PR R LARWSe  REERE/ (% /d) R/ %o
growth stages groups initial body weight final body weight SGR? SR
2.63 34.83 £0.36 147.78 +2.64 1.70 £0.03° 100.00 +0. 00
3.20 35.60 £0.65 154.95 +3.67 1.73 £0.02% 100.00 = 0. 00
2 1 oy Bt 4.07 34.85+0.33 158.65 £5.59 1.79 £0.03" 100.00 = 0. 00
juvenile stage 5.33 35.15 £0.41 166.35 £11.30 1.83 +0.08°¢ 100.00 +0. 00
7.25 35.00 £0.48 162.45 +4.58 1.81 +0.04°¢ 100.00 +0.00
10. 64 35.15+0.21 155.80 +6.73 1.75 £0.05%¢ 100.00 +0. 00
2.63 101.40 £0.73 217.14 +4.54 1.36 £0.04% 100.00 +0.00
3.20 101.60 +2.68 219.72 £5.97 1.38 £0.06% 100.00 +0. 00
Gk fa B B 4.07 102.96 +2.15 224.64 +2.89 1.39 £0.02% 100.00 +0. 00
premature stage 5.33 102.10 £1.57 224.90 +9.15 1.41 £0.04° 100.00 +0.00
7.25 100.68 +1.38 215.86 +£8.91 1.36 +0.07™ 100.00 =0. 00
10. 64 101.74 £1.90 215.62 +4.04 1.34 +0.05° 100.00 +0. 00

T S S5 SRR AP = AR 22 08 o RSIEEE R A RN PR R 2253 3% (P <0.05) o FA&IR . 2. FFE A K % =100 x (Ln
LORIGTE - Lo §IAG ) /0 37 K2

Notes:1. Values are means = S. E. of 4 replications. Means in the same column with different superscripts are significantly different( P <0.05).
The same as the following. 2. Specific growth rate( SGR) = (LnW, - LnW,) x 100/T,where W, and W, are the initial and final body weights,

and T is the culture period in days

F4 AEZEBEEHEKTEEBELEGRBMA ARG L
Tab.4 Feed conversation rate,protein and energy utilization of blunt snout
bream fed diets containing various levels of protein and lipid

A KB B 205 Tk 22 L HERILRFE/ % eI R/ %
growth stages groups FCR" PDR? ERR?Y

2.63 1.33 £0.05° 65.95 +2.07° 29.04 £0.88%

3.20 1.28 +0.02% 68.48 £1.11% 29.16 £0.08%

gy i Bt 4.07 1.21 £0.04" 73.92 £2.60° 29.81 £1.05"

juvenile stage 5.33 1.16 £0.09°¢ 75.90 +6.08° 31.41 £2.55°

7.25 1.18 £0.05°¢ 70.06 +3.21% 30.44 +1.42°

10. 64 1.25 £0.07%¢ 62.78 £3.52° 28.00 £1.61°

2.63 1.77 £0.08 52.69 +2.61% 30.98 +0.56%

3.20 1.74 £0.12% 53.42 £3.77¢ 31.88 £1.90°

R B 4.07 1.71 £0.04™ 54.15£0.61° 31.42£0.78"

premature stage 5.33 1.68 +0.07° 54.26 +2.34° 31.74 £1.24"

7.25 1.77 £0.13%® 49.16 £3.71° 29.76 £2.08%

10. 64 1.81 £0.09° 45.13 £2.23* 28.84 £1.35°

T L R R B = TR AR/ (ARR R - B R ) o 2. R DU = 100 x A2 40 30 0 88 1 & 4 (55 S 25 R I 0 (B T < S e 45
WU R R - SRR T AR R R TR x SR AR A A R AR AR E A R DR R E (T E) x W EA TR
3. REAE AR B R = 100 x (SE U5 TR i (A S EE x SEIG 45 U 4 fA B ik — SO0 T IR I i (R RUEE x SEEG T U I 4 £ R ) /4 £ DR RE (O
FEPRHEE (T HE) x BlBHAE AL ]

Notes: 1. Feed conversion ratio( FCR) = total diet fed (kg) /total wet weight gain(kg).2. Protein deposition ratio=[ (W, xC,) - (W, x C) |
x 100/ ( C ., x feed intake) ,where W, and W, are the initial and final body weights, C, and C, are the initial and final protein contents in whole
body respectively ,and Cg,, is the protein content in the diets. 3. Retention of energy = [ (W, x C,) — (W, x C,) ] x100/( C., x feed intake) ,
where W, and W, are the initial and final body weights, C, and C, are the initial and final contents in whole body respectively,and C,, is the

content in the diets

4 & W’ ¥ € 4 K % (SGR) = K4 33.98% JE MK F Ry 4. 48% 5 15 K R 4K
—0.006x> +0.091x +1.510,R> =0.930, 24 SGR (FCR) =0.008x> - 0. 116x + 1. 567,R> =0.922,
IR 3 fe KAB B, kR /IR DT ey 7. 58 (R 24 FCR 35 3 e /MEBT, kL& /B Wi L 7. 25
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HE UK 33.76% JEWT K- 4.65% 538 H
JRUTFAIZ (PDR) = - 0.58x" +7. 068x + 52. 47,
R* =0.809, 4 PDR ik %I 5 K H i, i kL 8 A/
5 He ol 6.09 HE H K POl 32..83% (g Wi K F- Sk
5.39% ;R {3 8% (ERR) = —0. 156x> +1.961x +
24.74 R* =0.894 >4 ERR ik % & K AH B, 17 fl &
H/REWI Ly 6. 28 4 H ik ¥ 33.01% \JI§ 15
KF-H5.25% .

WAl bk g 2R, &)y fa B B A Sk il %) 4] ) v A
H/BEWT L7 Z it Ry 6.09 ~7.58, Hor fal ki
K E K 32, 83% ~ 33. 98% . 8 Wi K E K
4.48% ~5.39% , fEH ¥ HN 5.06 g/100 g
PRS2 F R, 113k 675 4 # %0 AR 1 T B H
T2 A 1.66 ~1.72 g/100 g {4k & , % ) kg
0545 H if5 Z 4k  0.23 ~0.27 g/100 g {4 i f

F R EH B R E A K (SGR) =
0.001x* —0.025x> +0. 158x + 1. 093 ,R* =0. 924,
24 SGR ik 3] s KAA B, 3 B B 480k H /8 7 T
Jy 4. 24 HEEBTK A 300 53% i i K F Ok
7.22% 5k 2B (FCR) = —0.002x° +0. 047x" —
0.295x +2.27,R> =0.942,*4 FCR ik 3| & /ME I,
T E DR /BRI G 4. 34 B E UK CE
30. 72% \JE Wi K ¥ 7. 07% 5 4 [ oy P AR
(PDR) =0.091x" — 1. 963x" + 11. 55x + 33. 88,
R* =0.985 4 PDR ik FI| & K AH B, & B (49 1 0 4
H/ Wity 4,13 (38 H Bk F- Oy 30.35% (g
KK 7.36% ; BE A% B R (ERR) =0. 038x" —
0.800x" +4.599x +23.78,R* =0.946, 24 ERR ik
B Je KR AEL I, 38 LA DR /BRI LG Dy 4. 03 (2R
H 5 KSE R 30.19% g KK 7.49% .

PRI, B R B AT Sk By o) ) ek vh 2 1/ g
Py S 4.03 ~ 4. 34, Horp R B BTk
1 30. 19% ~ 30. 72% g Wi K &R 7. 07% ~
7.49% . TEH ¥R E N 3.61 g/100 g (451 5 1Y)
ST A Sk F R xR R R O A H WA
91,09 ~1.11 g/100 g 45 & , % 5] 6L 5 4 H
BN 0.26 ~0.27 g/100 g {& i,

XF Ll S e 235 SR R B, A A K B B AT Sk i 4R
15 B A A K B A 38 L8R /M8 W LG T SR A A 25
(& 2), bkl e 3E B8 E /88 Wi 7 K 2 4 A >
B/, YA B BE T A A 2. 61 fRDR P
FEE R TR bt > F i, ghfa b Br s
BN 2.95% ;) kL v AR U R R R A O
>4, H R Bom T4 2.35%

1s0n mP N
: - juvenile stage
’ premature stage
. 25.0r
X o
)
2 8200r
25
—
i g 15.0r
10.0F
5.0r ’—x—
0 1 1

1 2 3

2 AAMRALGEAMEEES/MEL.
EBRRJENEEERRLER
LBRHEA/ BRI 2. SR E A A 8 i 3. e R a
ViNin 8
Fig.2 The comparison of optimal dietary P/L ratio,
protein content and lipid content of blunt snout
bream in two growth stages
1. optimal dietary protein to lipid ratio; 2. optimal dietary protein

concentration; 3. optimal dietary lipid concentration

3 e

WA S, A K LT B S R A
PRI AP AR A5 R R R £ 28 SR T R A
F AV A il B R RTRE D A B B
107 LU AR AR 5 P L R S RE
-1 £ T A A, R TR A A R R R T B
BEEERZ — AERAFEAKE T B H
A B RE A A0 AT BOR B 25 57 0 DR R
LI /R T B R
3.1 BPUAEAKE AN 4R #2036 I ] S 85 R 4R
ER/EETEE

R AR Al AL AR R 438 7 58 S5 00 1 A 282 K
L FRDRLCR AR R AR RO AR R S
Tk v B R 2R R B Y (] 0 5 AR R A R A R 2 0
TRHE SR R F BRIk o AR B R A
JRE A R A R AR N PR B A, T LU 2R e 5
56 J00 ] 0 A g - Ko R T )R Ak 5 Uk
TRk 28 50 R X AR B R AR R A B R A
AR TP B FR o

ARSI T, AR AT Sk ) 97 56 R R A
J MR LB R T S 56 R R R AR B IR A
JBEVE I , 8 O B 26. 93% ~35. 63% I Wi v X
N 3.35% ~10.24% . [FIN, D 1 R $15 45 52 5 24 1)
T LR 14 - X — B, SR AR b (TR R P 4
HRSF LB (6% ) 1 kI 7 58  AE AR B NG &5 it —
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FAE LS, LA S B R G 7 Fe o, UCR A
[Fi] ) ARDRHE (] — >t 8 v, - D%k A A 4 B B 1)
VAT Sk 6577 07 7 AR 5 50, T A 30 19 141 3k 5 7 > A K By
BOSH RN 1/l 107 b i e 2 B B AT SRk
ST o MR AT A A2 A8 AR R B B BT
TR FIRE I IR B 26 4 AR S ke & B/ BRI Ee
SIEVEPEIEEINZIDS PO GE SN ik g = Vil =i}
e e dit, 43 DAL S R B AR BT dk R R A
Ron RN Bt B B A Sk #5 [ (35.07 £0.45) g
EE/BE NI 6.09 ~7.58, 3 B & H JiK N
32.83% ~33.98% Jgli/K¥-"Hh 4.48% ~5.39% ;7
HY el 5.06 g/100 g (AR H) 4044 T, % I
100 g (AR HHERR, EORGEERRN
1.66 ~1.72 g/100 g (A& i NG Wi 2tk 0.23 ~
0.27 g/100 g & FT &, & W A B B Kl 3k
[(101.65=1.82) g | & /g T Lk Ky 4.03 ~4. 34,
T8 HAE K- 30..19% ~30.72% g 5 7KKk
7.07% ~7.49% ;15 H #4458 3.61 g/100 g {4
BHEM AT, EARGEERE N 1.09 ~1. 11 g/
100 g iAot o, g i 5 25 0.26 ~0.27 g/100 g {4
it

Tk ) 2 /B8 D5 A e B AR 2 5 i E
FEW R AR IF AT eS| R R 5E M2 AR R A .
ASm b, P B B S g g R BB A 2R
PR g (A - E Vg = i A 1K (1 - = I [
FR R (R B /IR H O 2.63 3,20 SEE 2 ) BY
P13k 677 A K 32 B4 ) 4 AR K R R DR
SRR, FRWI AT Sk 6 % A LA 1/ B s L L DA S OXF
Tk E B AR D7 S w A A R R
i, TERHE 1 B 2 AR R B G0 T, RIS )
L g D S 5 3G e 7 ok IR Y e B o dE DL 2
g, A RE R B R AERACR . Mk ER/
BT be i i anyg o 2] 7. 25 .10, 64 &), [ 3k b
R A KRR QPTG I ] B R R,
WE B B B i & U0 AR 3N /R
5.3341 1) 54.26% 433 0% T REF) 7.25 f110. 64
1Y 49.16 F1 45, 13% , W 3k 5 1) ) L 2 14 ok
S AR R TR 7 R A S A TSk o 1 2R, AN A
ERZIPSPIRGE % S VoI A

VA1 =k B 4 8 B BT ) RLEE /IR T B 4. 07
(30.09P:7.39L) . 5. 33 (31.63P:5.93L) . 7. 25
(33.78P:4.66L) 40 3k15 1) FCR JC i F 25 (P >
0.05) , /s 78 A 3k 6l &) £ By B i) 4} v, i 2R 25

I LA D7 R R B i, DU
D5 ACES 7 LA 2 S8 R AT Y A R WA B
BN E SR o A, B RS A R 3 AR
P, xR B B B — E T A E . EAREE
O s Wi o4l 2. 63 (26.93P:10.24L) ., 3. 20
(28.50P:8.91L ) FCR ffi W % & F 5. 33
(31.63P:5.93L) 41 (P <0.05) , 42 /R Iy %} &
B A E A IR . E F2 9 A i ff R
PIG55 29 88 B B, A BR T 48 45 B 5 Y o A 1L e
Wi AR 3] Joe AIG BR B2, i =2 B8 4 M H T A I IR
T AR R A b D il U R A D7 G Bk B
% 5 Li %% e A Sk i 4 fa [T (1. 76 =
0.04)g] FMMFIE 4 R — 3,
3.2 AEEKMENALGER/EHLEESE
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O 4.03 ~4.34 35 HE A KR 30.19% ~
30.72% JEWi KR 7.07% ~7.49% , 18 H 45
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Research on the optimal protein to lipid ( energy ) ratio of blunt snout
bream ( Megalobrama amblycephala) in two growth stages

YAO Linjie, YE Yuantu” , CAI Chunfang, XU Fan, LIU Meng, LIU Hanchao,
DONG lJiaojiao, CHEN Kequan, HUANG Yuwei
(Key Laboratory of Aquatic Animal Nutrition in Jiangsu Province , Preclinical Medicine and

Biological Science College of Soochow University ,Suzhou 215123 ,China)

Abstract; In order to estimate the appropriate protein to lipid ( P/L ) ratio of blunt snout bream
(Megalobrama amblycephala) for semi-purified diet in different growth stages,2 feeding trials including
diets with different P/L levels were conducted in the same formula system. Casein and Peruvian fish meal
were used as the source of protein, while soybean oil and soy lecithin were used as lipid source. Dietary
protein concentration ranged from 26. 93% to 35. 65% , and the lipid concentration range was
correspondingly between 10.24% and 3.35% . The experimental diets contained 6 gradients,and P/L ratios
were 2.63,3.20,4.07,5.33,7.25,10. 64, respectively. Test one, two respectively used blunt snout bream
with initial average weight of (35.07 £0.45) g(juvenile stage) ,(101.65 +£1.82) g(premature stage) ,and
were divided into 6 groups, each with 4 replicates. Experiments on the two tests were conducted in pond
cages. Both the two tests were fed with the above-mentioned feed, precisely and on schedule. The feeding
time were respectively 85 d,and 56 d. The results of 2 experiments showed that; with the feed P/L ratio
gradually increased, the evaluation indexes such as the specific growth rate ( SGR) , the rate of protein
deposition( PDR ) and energy retention ( ERR ) increased first and then decreased. The feed conversion ratio
(FCR) was the first decline after rising trend. The best growth appeared in the group of P/L 5.33. SGR,
FCR,PDR and ERR were used as sensitive criterions for regression analysis, and it showed that different
growth stages of blunt snout bream need different optimal P/L ratios: Appropriate P/L ratio of juvenile stage
was 6. 09 — 7. 58, the optimal protein concentration was 32. 83% - 33.98% and lipid concentration was
4.48% —5.39% ; In the conditions of the average daily intake of 5. 06 g/100 g body weight, protein
requirement was 1.66 —1.72 g/100 g body weight, and lipid requirement was 0.23 - 0.27 g/100 g body
weight for juvenile stage. Appropriate P/L ratio of premature stage was 4. 03 — 4. 34, the optimal protein
concentration was 30.19% -30.72% and lipid concentration was 7.07% —-7.49% . In the conditions of the
average daily intake of 3. 61 g/100 g body weight, protein requirement was 1.09 — 1. 11 g/100 g body
weight,and lipid requirement was 0.26 —0.27 g/100 g body weight for premature stage.

Key words: Megalobrama amblycephala; growth; protein to lipid ratio; requirement
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