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T T 60 d [FZESTH, ZEMFE 30 d 160 d A HURE— AT AMHT. SG55RE0T: EMFE 30 d A
60 d I, BEERHIEDIATROTIE , B ST AR T A IFARLL . WL | A Ko | Gt AL
BTG RER SO A, (R TR B ok IR IR | 2B TR %
ERWE (P <0.05) , FFRHAISEZEFREE (P > 0.05) . GAKTUSHIFMERE A KR, Ak
U2, B R RS R EE R, e FETC A L £ S RS R BRI K b 8. 92% ~9. 19%
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Effects of the Dietary Lipid Levels on the Growth and

Feed Utilization of Sepiella maindroni

YOU Lan
(The Fisheries Headquarters Office of Fujian Province, Fuzhou 350003, China)

Abstract: The present study evaluated the effects of dietary lipid levels on the growth and feed utilization
of Sepilla maindroni whose average weight were (1.45 +0.15) g. Five experimental diets were evaluated,
with different fish oil fat levels of 6% , 8% , 10% , 12% and 14% . During the 60-day feeding experiment
individuals with 30 days and 60 days treatments were sampled to analyze the dietary effects, respectively.
The results showed that relative weight-gaining rate, liver to body ratio, fullness, specific growth rate, feed
conversion efficiency, protein efficiency ratio and survival rate of S. maindroni were parabolicly related to the
increase of dietary lipid levels in both the 30d and 60d treatments. Weight gain rate, specific growth rate,
feed conversion efficiency, protein efficiency ratio and survival rate showed significant (P < 0. 05) differences
in the different lipid levels, respectively. While liver and body ratio and fullness were not significantly (P >
0.05) affected. The dietary lipid levels ranging from 8.92% ~9. 19% appears to meet the lipid requirement
for S. maindroni, as reaveled by the analyses of the indicators and the regression analysis between specific
growth rate, feed conversion efficiency, protein efficiency ratio and survival rate.
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0 3%

S R ICE M, (Sepiella maindroni) SEJ& T 4K SIY)1T (Mollusca) . sk E4 ( Cephalopoda) ., 5
W H (Sepioidea) . SIF} (Sepiidae) . Jobr LJE (Sepiella) , faFRasfn ., M3}, JBKHER D
RO, SRR EDREMTS (Refa, hEfa, i, &) Z— JEA20 H4al)s, #Wiild
HIHUS A TH WA IR 5 Edg E7E KA 4 N T & W SRR AR 5 iU 740k B
FREE, @ TRENEMAFM T E] . 24 N1k, WARHE RIS 35 bk,
FEHIR, BRI 3R H AT i = RIS SIS R PIAIT R 5 T A 2 IR TeET 2 e 45 ]
Bl XTSRRI T S R AL B A A B R X

RITVE N EE AR BT . BE R BRAIEN . IRia A R M A s, 1K™ sh itk Ko
FHEEA T EAAEN, EFRGE YIS R 2 e e bRz —.  HHED K R R 5 1)
TS D, EAMEE PR, 8 IR TO AT 5 A Sk 2 S DR I 5 W 2 R . O'Dor
450 Mommsen 45 BRI, bl Tk SO AL IR AT M R B AL BE AT BR, S BOL AR
AR K4 A% Miliou 25 A7V Fl Petza 25 N1 BUBFST & B0, Gkl BRI E A g k2 EC 04T 200
ARG bW CRRI . BT, T K 2% E AR IR B AR A 1) — i R R E & iRl R R 2 [ TC AT
W7, RN E 8N 9% ~11% . AT TERITE ARG T K-F 9t Rk % & FQIo AT 5 A K1 fE
TR AR, MRS S0 25 R 2 IR TCEE 2 Al v i 7 s B i, 2 IR TG AT S S & 1Dk
TR T 2SR .

1 R E57R*
1.1 SEIeHrRl
1. 1.1 5285

S T 2 [CTCE S (S. maindroni) R T ST K P RHE A BRA Fl$e i, B —JH 5 FF iR 52
5. EIFRMIN], SeiRpKEfaRn, TN IR S AR B RS RS, EEMEKNY ST WE TR
R Y 2 [ TCAT A, MR GG P A ETE RN 1.3 ~ 1.6 g.

112 Sei et

SIS R RHBC T B SR RN ER 1 PR,

LA R R MR RC I RS W KR 6% . 8% . 10% . 12% F 14% 1y 5 Fiapkl, bkl op 2 0y e ik
i, BN IR A X AT O AR IR, SRR R PRI — s LK B L TR G RENR, AL
PIHLE AR ZE Sk (K1 ~3 em, BA20.5 ~1.0 em, R R /INELRS AR H5 12 0 19 A ) A K o
HATHNY) , BT 4 CORARIRAAEH, OMRT 0.5 h BUR 5.

1.2 KAHZ*
12,1 SEsiit

SEu A S 4 (L1, 12, L3, 14, L), ZpilimR&HENT 6% . 8% . 10% | 12% F11 14% (Jiiitsy
) MECETR, MHEE3IANEL. LEAIRA 60 cm x80 cm x50 em [LR A YIELKAE, FRAEK
#4200 L, FASKIEHSR 2 RTCE S 50 2, SCERETHE R 60 d.

1.2.2 g
1.2.2.1 kit

ORI X 8 G OA S - SR TR R, Feln g fa . FSEsEhss, Nk, 7ERmEECA k)
ZRIAHEL TN T Y4k

1) Fkh s fEEER R SOtk AR I BE AR 4l 2 FC TG 2 A K/ NTEA T

2) B LD REZUONEN], BRI 4 ~6 K, FRREEEHERME R A R, R R
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YA R s TS TR B, HEINBC S R BRSSP AR AL SRR
®1 EREHEWIBRAMBESREFRESHK

Tab.1 Formulation and proximate compositions of experimental diets for S. maindroni

%
TR 53 S84 5] Experimental groups

Dietary compositions L1 12 L3 14 L5
Ji 2 [ Casein 30 30 30 30 30
) White fish meal 26.5 26.5 26.5 26.5 26.5
1 Fish oil 2.5 4.5 6.5 8.5 10.5
B K Dextrin 12.2 10.2 8.2 6.2 4.2
a-TEHS a-starch 18 18 18 18 18
5K Squid meal 4 4 4 4 4
HRFEHS Shrimp shell meal 2 2 2 2 2
W% BE Brewers yeast 1 1 1 1 1
Wi — 445 Monocalcium phosphate 0.5 0.5 0.5 0.5 0.5
SALHEHE Choline chloride 1 1 1 1 1
Z4¢ Vitamin mixture 1.3 1.3 1.3 1.3 1.3
Z 4" Mineral mixture 1 1 1 1 1
M Total 100 100 100 100 100
B (RCTEEA) Nutritional components (air dry basis)
HIZE I Crude protein 46.39 46.29 46.48 46.13 46.02
HLISHT Crude lipid 6.07 8.09 10.05 12.09 14.08
HLK 43 Crude ash 13.49 13.46 13.51 13.95 13.92

1.2.2.2 HHE&H
1) JKBAAE: SCiim, AQRAERAE 22 ~25 °C, #hF24 ~27, % >5 mg/L, pH{E A 8.1 ~
8. 3.
2) M WRIILARE, BR B 6:30 AR 3:30 A MREC AR 1k, B E LIS T
B R Ak
3) #oKk: BHTRME 1 b FH# TG K, ok h 50% .
4) W RERA AL 2 RTCEH SIWEE 77 fREN AL, BE s WU AIET SN, MG
FAET MR
1.2.3 FESRE
KA UL, A ALERIE AL PR AR 100 g, A CAEARICHYEE AR, BT -20 CiK
FETPAEN. SEER A 30 d, RRZABENLNEL 10 A, SCERASHn, AR T IAE . R E
D
1.2.4 FEAR
XS E 2 (WGR) /% = 100 x (W, — W,)/W,,
S EAEKZE (SGR) /% =100 x (LW, — LW,)/t ,
kAL (FCR) /% = 100 x (W, = W)/ W, ,
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EHBHE (PER) /% = 100 x (W, - W,)/W, ,
WIE#H (SR) /% = 100 x N./N, ,
JEGEE (CF) / (g+em™) =100 x W,/L ,
WA (HSI) /% = 100 x W,/W, .
Hop: WORBRIAE (), WoRRIRIEE (g), « HERKE (d), WohEaEmEEE (), W, 0
MAEATEE (¢), WABHESMEE (), LABRSMAER (em), WWRFBRIESE (g),
NGRS R, N R S 5
1.2.5 EFRMNE
HLAR L E R GB/T 6432 falkt rfoHLAR F1 I Jr ik s MLAR T & SR AT GB/T 6433 fa) ) b AL i 11y
RO SE 5 KEL I 23ISR FH GB/'T 6438 A} oL R 43 iy il 5
1.3 #5454
P AT SER AR X LS = BRifE 22 (Average + SE, n=3) 3£7x, Hl SPSS 13.0 Ak gt 47 5
W IT 20 (ANOVA), DL P <0.05 JZERTE.

2 #R
2.1 AEHARABERK X2 KI5 S A KRR

SR E 30 d i, A SE A S FOCE SRR A AR PR I E 45 R N3 2 P, SEE 2 60 d 23RN,
S E A 2 TG TCET S A A AR R I e 45 R 3k 3 Fms.

*2 BRAHEWERERERHKFEMSEETRR0 JEHEKER
Tab.2 Growth index of S. maindroni of feeding dietary lipid levels after 30-day feeding trial

HKJe kT SEIG2H 5] Experimental groups

Growth index L1 12 13 14 LS

W E (VBE) Initial average weight/g  1.38 20. 11 1.37+0.04  1.41+0.04  1.44+0.06  1.46£0.04
K (JBE ) Final average weight/g 3.11 £0.28*  3.52+0.08" 3.74+0.12" 3.12+0.23* 2.92+0.03"
AHXFHEF K Relatively growth rate/%  124.93 £6.24" 156.20 £3.15° 164.82 +6.06° 116.21 +7.60" 100.27 +2.91"
KIIEA Final average body length/em  4.2020.06  4.30+0.18  4.40+0.08  4.20+0.14  4.00 £0.04
JFE (W) Liver weight/g 0.17 £0.03*  0.20£0.05"  0.21£0.02"  0.17 £0.01*  0.16 +0.03"
AOS# B Condition factor/ (g - em™)  4.20+0.07  4.42+0.87  4.70+0.35  4.21+0.43  4.24+0.08
JHFAK It Hepatopancrea somatic index/% ~ 5.47 +0.62  5.68 £1.60  5.61 +0.37  5.45+0.31 5.48 +0.87

FrE AR Specific growth rate/ % 2.71 £0.04" 3.15 +£0.02° 3.25 +£0.03° 2.58 +0.05" 2.31+0.02°

Ui AT RN NS FREA AR A R 25 5 3 (P < 0.05) .

Note: Values with different letters in a row indicate significant difference (P < 0.05) .

2 FIR 3 AT, AR KF-2H 2 R TCHT 55 W 2% 1 E KA bR (A X B ARDRL b i 197 K11 T i 12
WS ETHE TR 12 F1 L3 R AL AR ARXTH A | ORI AR i AR 3 2
T LL, LA R LS JRIKF4 (P < 0.05) , HXPIHZAZERARZE (P > 0.05) 5 A5CK 4 L
JEFRHA L Z A 2257 A B2 (P > 0.05) .
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Tab.3 Growth index of S. maindroni of feeding dietary lipid levels after 60-day feeding trial
K AERR SR Experimental groups

Growth index 14 LS
VI (YR ) Initial average weight/g  1.38 20. 11 1.44 £0.06 1.46 +0.04
FITE (W) Final average weight/g  5.39 +0.35" 4.97 £0.24™  4.66 £0.31"
AT TR Relatively growth rate/ % 290. 87 +10.46" 371.21 = 11.54° 390.98 +19.05° 245. 13 +10. 16" 219.72 + 14. 31"
KA Final average body length/em 4.9 +0. 12° 4.8 +0.15° 4.7 +0.06°
JFE (FEE) Liver weight/g 0.28 +0.02" 0.35£0.02*  0.25+0.01°  0.23 +0.02°
JEYHEE Condition factor/ (g + em™") 4.58 £0.09 4.49 +£0.17 4.49 +0.14
JFA FE Hepatopancrea somatic index/ % 5.19+£0.12 5.03 £0.16 4.94 +0.29
BB B K& Specific growth rate /% 2.27 +0.03" 2.06 £0.03" 1.93 £0.05°

Yl AT BRI NG TR MR R 255 B3 (P < 0.05) .

Note: Values with different letters in a row indicate significant difference (P < 0.05) .

Pawill 187 s u g s RN AN ok WEN 7
(AR X 388 SR IR A R R R AR
(y) , DMERp IR AR A 22 5
(x) , BIEZE 1R

AEXT 4 5 23R 5 DR} AR 7 7K T [
JATTHE
y =—27080x> +4969. 5x — 71. 998

(R* =0.8223,30d),
y = —67343x" + 12127x - 181.78
(R* =0.760 7,60 d).

i 2B R 5 AR BR 7 KT [
JATTHE
y = —391.07x + 71.364x - 0. 1129

(R* =0.8531,304d),
—282. 14x" + 50.329x + 0.3183
(R* =0.7885, 60 d).
A 1 A, 30 d F160 d 8 R
ToET S AR XTI 3R | R A K R Bl
TR 7 K22 A0 1Y i R ALY
XL R 7K 5 2 I TS B 5 bk
AR B YIADC, & B RIS T & G hE
i W 3 M 2 1 2 CTC T SR A= K
PL60 d A4 KBl F 0 b, 210
TCAT B4 A X 1 T AR R A A KR GA
S| SR A B B 5 7K SF- 43 531 R 9. 00%
8.92%.

<
I}

2.2 ERIH LM ERER KRR AR

+60d =30d
)

A T 5%
Relatively growth rate

R 8 K%

Specific growth rate

12
RIS W 7K F- Dietary lipid levels/%
a FH XT3 T % Relative growth rate

16

12

T Ak g 155 7K SF- Dietary lipid levels/%

b $5 22 42 7= % Specific growth rate
AR K FEXN 2RSS

EMNEERMFEERENZMN

Effect of dietary lipid levels on relative growth
rate and specific growth rate of S.maindroni

16

225 30 d M160 d IRIRSLE, 25 LA R DR AL R | B RACR MBS R AR Bl Nk 4
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5 fi.

4 FIK S HhRl AL, SRR AR | 8 BRI 8 B ARDRL b i 17 7K F- T
R ETHE TR RS 12 A1 L3 IR KV AR AR | AR BRI A R T A
JEWT KP4 (P < 0.05) 5 12 F1 L3 IR K-F2H ikt fb 38 . 8 A BUBCR MG R0 & 25 (P >
0.05) , 75k 3 MIEWIK-FAMFREALR . EHBESCRABE R R E 2SR (P > 0.05) .

x4 WIRAEAERAKTERER 30 d 32 RITEHESMARERLE BB REEMRE RN
Tab. 4 Effect of dietary lipid levels on FCR,PER,survival of S. maindroni after 30-day feeding trial

%
A K F8hR S 2H | Experimental groups
Growth index 1.1 12 13 14 15
1AL 4L 2 Feed conversion ratio 51.40 £0.30" 62.60 £0.68° 63.09 +1.33° 51.10+0.71" 48.95 +0. 15"
TR Protein efficiency ratio 77.7 +£3.5° 82.7+1.2" 87.3+2.3" 76.7 £3.1° 75.0 1.7
FETE 2R Survival 77.7 £3.5° 82.7+1.2" 87.3+2.3" 76.7 +3.1° 75.0+1.7°
V. FEATEURR NS FREA R AR RZEZFBE (P <0.05) .
Note: Values with different letters in a row indicate significant difference (P < 0.05) .
£S5 WBEAREEHATEEMO dNERLTHESMERENE, EARMEMRFENIIE
Tab. 5 Effect of dietary lipid levels on FCR, PER, survival of S. maindroni after 60-day feeding trial
%
A K IR S2562H 5| Experimental groups
Growth index L1 12 13 14 L5
TR BHE AL R Feed conversion ratio 53. 17 +1. 00"67. 51 +0. 58"72. 11 +1. 61"53. 66+0. 93"52. 72+1. 27°
& 1 R Protein efficiency ratio 60. 7+3. 2™ 70. 0+2. 0° 73. 3+3. 1° 55. 7+2. 1 57. 3+3. 1°
JITE R Survival 60. 7+3. 2™ 70. 0+2. 0° 73. 3+3. 1° 55. 7+2. 1° 57. 3+3. 1°

VL. [AATEARPR /NS PR RA TR EZ R B E (P <0.05) .

Note: Values with different letters in a row indicate significant difference (P < 0.05) .

A3 LA i A8 vh & [CTCET S R DR A3 B 1 BRI AT RO AR & (y) , DAk
MR HAZ B (%), DA EhZ A 2 fis.

D AL 5 G LR 2K P 0 7 a0 04 2304
y = —3366. 12> + 636.06x + 0.4071 35l
(R* =0.698 8,30 d) ; ol #rﬁ:___:_:;_h
y = - 3546. 42" + 670. 69x — 0.211 1 g ~ =
(R* =0.669 2,60 d). 2 2 =
B 1 R BrDR B K T [T 7 7 £ 20}
y = - 6996. 4x> + 1317. 3x — 0. 7391 = st
(R* =0.7299,30d) ; E ol
y = —9573.24" + 1840. 9x — 20. 865
(R =0.662 4,60 d). |
A 5.5 A R 2K 9 A 5 e T E—
y == 5107 1 +964. 43x + 38. 594 {5 4B 9 2K T Dietary lipid levels/%
(R =0.7024,30 d); B2 GURBRES KT X B R 5 53 MR L 3 0 B
y =—6482. 1x" + 1190.9x + 14.314 Fig.2 Effect of dietary lipid levels on feed conversion

(R =0.5651,60d). ratio of S.maindroni
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60d =30d «60d =30d
80 1007
70' + M I L
AN S
o L R
401 I
= 30k ﬁm
B =
I 20 =0
| 20_
0 0

4 6 8 10 12 14 16 4 6 8 10 12 14 16

5B 5 7K SF Dietary lipid levels/% ) Ak G 15 7K SF- Dietary lipid levels/%
B3 @BERKENSRLTHEHEBRIAENZIG B 4 ARBERAKFEIS RIS M EEN N
Fig.3 Effect of dietary lipid levels on protein efficiency Fig.4 Effect of dietary lipid levels on
ratio of S. maindroni survival of S. maindroni

A 22— 4 T4, 30 d f160 d & T4 S
WRARDRHE AR | 8 BURCR R I R Rl RDRHIR W 7K S AR fL B A=A , X A BAAE B R IR I % B
S = = FCTCE AR R R, DL 60 d M4 K 58 £ 00, = [RTCE Sk LR A
JOT R TG 2 B e AR B 1D 7K P53 00 R 9. 46% | 9. 61% F19. 19% .

3 iR

J W7 27K 7 s ) A A RV TR A5 AR A G S T T 1 — KB IR BT, AR IS B B KT B A e
FRIENEAR . SR EARER IR AR A B, HRT— Lo R B, 35 Y iR R R D 1 i g
AR U 5% O 24§ £ (Schizothorax Prenanti) . A& A8 Ji] 68 (Spinibarbus sinensis) . J7 B Z= X M2
(Bablonia areolata) %5/KF= s E K IR AARLECR , AR X 2 (5 EA A 045 R

ARSZHG ] S TN EI NG 7 K ARl o3 IR 5 2 IR Te AT S, 30 d #1160 d 5 HURE 3B, & S8 4H
S RTCE WA G B IERERE | A R IR Tk Ab R L B B RCR DL RO ey
S ETHE TR ES, FELREBONRSASTEE BT ARSI oo A g o iR R R D
KXo 2 PR TC BT S AR 1S B8 | e AR RDBHE AR R 1 BRGS0 2 e D o =
TeaT SRR P GG AR KN 8.92% ~9.19% . el Hp et v R AR 0 A 5 7K S 23 BRI 2 [ 4T 2
Y A KR RE VAR OR35S 7 AR KRS H iR JURP S s 4 R — 80, B e A
TR, Ieah, GBS AKCEAE 12.09% FiI 14. 08% B, 2 [CTCEF 2 W 1 45 48 bR B I R, S256
HER o2 IR TCEF SR IUR R | W/ D EiTE ) 5547 Rk, XU AR 5 K13k s AR T 8 IR T 55 bk
AR, HEC A2 TR g it 22 5 S AR FR W 5 e JCAE 1P, 38 e R T 2 R i) A R 2218 i e
PR

AREIERIL R, 5 B RE KT B DR 2 [TCE S S A A K AT (30 d) H5AKEH
(60 d) AIAAIEFR M 1 ZE AR —F, RIS T IKF RS 225, BR 1 RH X 3 30 380 s
RZAN, HAWEPRR2ZRAKR, XG5S RICH 5 WA A K R 75 oK & 10 22 S 8/ G,
A Frite— 25T

ARS8 [RTCET S 20 AR R B G R A, X T RE 5 RS FRAC LA AN BESE 2 &
S RTCEF S E TR TR . FRFEA MR /NG A G, Ak, SR FREREE SO KR . ER R A
pH {E 250 5 [C T 1 I R A 55, HE T S AR R e

ABIFFE N IR TCHT S A KRR T 55 0 A 2R B, 2 QTGS B4 WRE 5 1) ek v o 0 70 B s 7K ~F-
4 8.92% ~9.19%.
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