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BAA 2R TR S BAE I, s
B BTV B fRDRRKE S T oR A B PR, HE
R SEAS fE 7 A A A A AR R
(Salmotrutta fario)sE ', F 1L FIE (Eriocheir
sinensis)FEA A XFUF (Penrreus sryliroslris) &
HRTT FLAN T X BF (Litopenaeus vannamei) 35 HF™®1 |
LT FEHFENF (Cherax quadricarinatus) YRS 504,
WEFE K PR A 35 5 B 5 ik sh W) AR K 1 37
o LAFAEAR R 22 5, DR TR s s & 1Y i 7 K
AR THERER, RIAZEHI, U
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e i DR B Al A B TR R LR AR DL
e ZEAH TR RE

ve [G D B HR AR FR /N e iE SR e B 52
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VE Ry SAOBE VR, BC R BE TS oK R 2% . 4% .
6% . 8%. 10%F112%F)6 ZH 1A hl4a Rl Sl fg
5 7K S50 0 R 1.98% . 4.12% . 5.84%. 7.89%.
10.48%F111.89%, k1 Rk 288y i 5 1 FL A%
403 mmP G W, LB TR A (EL),
WAy B R KGR A, SR i 538 &K 5
FH/INRL U5 S HL(F2670 , 4B R B T K2R
SV I TR AR K2.0 mm 54k, S
TR L2158, B MO8 IE TR A RA
F]) 60 CHET3 him, HIBREHL280%EY, HB N B
PLAK 15 5 BR A A B i k4 i 29 3.0~4.0 mm (1)
B AR ok, o 1.7 mmfdi B f5, SRS % 3 e
Jit A=20 CoKAE R AR o

1.2 SLGHREFEETE

S FH B EG B R I T 3 b 48 DO T I
TR Y, 37 58 55 50 7E v K R 2R 0 5 B
KALIK =58 T2 N FRE S g S b b 17, S2 5
TR AT YIRS /N —B, B SE4r
ARG, B ORE R, IR E N (15.46+
0.20) gl HEdR 2162 FEEF108)8, 4 hoei4l,
R 182 (MEMELL B R2 - 1), BHKEINELR,
SRR FE I8N K T I SR AR v, AR AL m?,
K20 em, B FEBEAR THOCE PV CK & L H AT
EWRSRE . 5 H 8:30F1 18:00FE ME WG vk, 5 H #/iH
TN WA (1 3%~5%( A I AR H R R
30%, 5UER70%), MR RS BB IE 0 B i)
PR BRI hE, BRI, iRk
W, FEih/NRER R IHE 5346, 0%/
HFFET- B PR E, MR — HK =02 —,
FEm HA ] 7K 5. 22~28 °C, pH 7.0~8.5, AT
JERFSmg/L, HAFHEEKE/NT0.05mg/L, I
B S AT 8 o FESE IR HEAT 28 K FIS6 KT,
BB IR YLk 24 hiE R AR B R, DL
M
1.3 HmXE&E

FIHSL I ARG, B S ARYLk 24 hE dEAT
RHEE, W RS FRFEAR SR AR B, ek
URR KL, T S R AR R R, R LA
BHER FFEARKR. S RERESH
o F 1 mL JC B T S 2 MR A9 Sk i HE 3 o) A
fiE, JHE0.5 mLIm#kEL, A 1S mL 2675 % b
%E7 (140 mmol/L NaCl, 100 mmol/L& %K%, 30
mmol/LFF &R =41, 26 mmol/LAF B, 10
mmol/L Na,EDTA, pH4.6)E.LE N, 4 CHre
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Tab. 1 Formula and proximate chemical composition of the experimental diets (air-dry basis) %
WiH AR K TF/%  dietary lipid levels
items 1.98 4.12 5.84 7.89 10.48 11.89

PEAEIEE Y ingredient

) fish meal 5 5 5 5 5 5
B&E [ casein 20 20 20 20 20 20
BHIZ  gelatin 5 5 5 5 5 5
SH1  soybean meal 10 10 10 10 10 10
Mk flour 20 20 20 20 20 20
a-JEF3  alpha-starch 33.0 284 23.8 19.2 14.6 10.0
KEUIWEHE  soybean lecithin oil 1 1 1 1 1 1
WEEKY  earthworm meal 2 2 2 2 2 2
WEIR — A4 Ca (H,PO4), 2 2 2 2 2 2
A4 R TUEEL  vitamin premix 1 1 1 1 1 1
TeHLELFUEAER  mineral premix 0.5 0.5 0.5 0.5 0.5 0.5
il fish oil 0 1 2 3 4 5
il soybean oil 0 1 2 3 4 5

11 75%20-OH  ecdysone 0.15 0.15 0.15 0.15 0.15 0.15
PIER#N  sodium propionate 0.1 0.1 0.1 0.1 0.1 0.1
PUEALH  BHT 0.1 0.1 0.1 0.1 0.1 0.1
SALABER  choline chloride 0.1 0.1 0.1 0.1 0.1 0.1
4% microcrystalline 0.05 2.65 5.25 7.85 10.45 13.05
EFRH L  proximate composition

7K4)>  moisture 9.97 9.19 8.92 8.63 7.98 7.82
FE A crude protein 29.45 30.62 30.58 30.23 30.81 30.12
MMM crude lipid 1.98 4.12 5.84 7.89 10.48 11.89
K4y ash 4.59 4.50 4.32 4.14 453 4.13

W T B TUREMRS: g KA 4, HEED0.02g, 4EKE0g, 4ERK 10g, 4iEEB, 10g, 44 EB, 10g, 44 %B, 20
o MER40g, AME02g, ZMRIH20g, MER05g 44 %EB,001g, ZE4EHEC20g, U 400 g, FRAMMTHERBINE] kg, T
VYR PR RS BURET 0.6 g, TERRREAN 0.08 g, BERR —4M1 320 g, BRMREE 200 g, —/KBRMRHE 20 g, KSR 2 g, LUKBRIREE 60
g LUKIERIEL 50g, SALHN 100 g, FS/AKEALE 2 g, FEATMMALERIFME] kg

Notes: ' One kg of vitamin premix contained vitamin A 4 g, vitamin D 0.02 g, vitamin E 10 g, vitamin K3 10 g, vitamin B' 10 g,vitamin B, 10 g, vitamin
Bg 20 g, nicotinic acid 40 g, biotin 0.2 g, calcium pantothenate 20 g, folic acid 0.5 g, vitamin By, 0.01 g,vitamin C 20 g, inositol 400 g, all ingredients
were diluted with micro-cellulose to 1 kg. > One kg of mineral premix contained KIO; 0.6 g, Na,SeO;-5H,0 0.08 g, KH,PO,4 320 g, MgS0, 200 g,
MnSO,4-H,0 20 g, CuCL,-2H,0 2 g, ZnSO,4-7H,0 60 g, FeSO,4-7H,0 50 g, NaCl 100 g, CoCL,-6H,0 2 g, all ingredients were diluted with micro-
cellulose to 1 kg

4h, #RJF12000 r/min# 020 min, P EWW, M 14 WEHE
T A B AR AR I E s ARE R, B

T HLE FR AR A 6 ) Tl BRI 7K 43
FE R 105 CE R T4k 5 (GB/T 5009.3-

PRI R AL A T 2EAT R, SR
BREGE . RIS & AR, I B A7 B i A

WUARE S, 7T -40 CORFED . HEEL IR 1150
L AN B LR T IS E I g U=

2016) MixE , A& A5 iR FHELICE A% (GB/T
5009.5-2016) &, KRG & &R H R KMk
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(GB/T 5009.6-2016) M5 , K437 ik R FH K BEFR
15 (GB/T 5009.4-2016) il £

& KoM R A B TA M AL S 45 AT 9 M T Linsii
U A A v e 5 B Pk e A DG Ha s

14 5 K (weight gain rate, WGR , %)= 100x
(We=Wo) | Wy

A 2R (survival rate, SR, %)=100xN,/ N;

7 58 A K R (specific growth rate, SGR, %/d)=
(InW~InW,)/tx100;

A Lt (hepatosomatic index, HSI, %)=100x
Wi/ W,

5 A % (flesh content, FC , %)=100x W,/ W, ;

PE IR 45 %X (gonad index, GI, %)=100x W, /W,;

1A Bl 22 %4 (feed conversion ratio, FCR)= W/(WN~
WoNotWa)o
X, NHAKRBEG NoAvItGRE WwhER
KR (g); WoNHIR IR & (g); £ 200 K 4K
(d); W ERAIFIR IR (Q): W, AR FR LA
H(g); W NTENRE (Q)s Wl BEAFRFEAR h T %
WL ERDRL S (g)s W N LR B FRFHAR I LT
Ji i (g)o

Ak B 2 AR AR 69 ) 2 HiZE B (GLU) .
EMHTE B (T-CHO) & EE 1 (TP)FI 25 F (ALB) &
i, AU (AST) RIS N % 2 i (ALT) I 43
K A 7% 35 B 4 H 3l A= 46 23 B {L (CHEMIX-800)
HEATINE , BT AR IE H Sysmex 23 F o

FEMRAR I ALBRE ey M R AU
PR 210.3 g, A9 R4 cCH BLER K,

VKK A1 3 (1 000 r/min, 10 s/¥K, EZL41K),
3000 r/min.0>10 min, B L3R A THLEHA
ity . e T e RO oy O R D o AR P O PR
FE 7 RS R E I AE T Y R A I R
-V Ry ek, i S h 2 R
7637 °CHIEWAEFI30 min, 7Kf% 10 mgiE ¥y & X
SR VAN TE R BTG T B o I I S B (U) M AE
37°CHMUT, BRASEHERRNAERT S
JEHI 1 min, BEHFEL pmoliC 4 b — AN
Hf . BEFEER S R e R D A,
EEHEE . TR . RS TS PR R R
B W T AR 5 T B2 A4 A i) A

1.5 HIEAE

Ko d K JHSPSS 18.048 i 4 /4 Hone-way
ANOVARRJF #4775 225347, IR Duncanft £
BT 22 S A A, SR LTy
HEpREZE"FR, MP<0.0SNEFBE.

2 4R

2.1 BERAZKF XI5 KRB AN A KM A

i

WIHR R T it (15.46+0.20) gft) 5e [C R B IR 22
18 JE B I FRA, A5 4LER B RS R 1E83.33%
PLE, SHAERI%~12%, HISERM& N R
2] ] UG i 3 25 5 (P>0.05)(F%2) . LIRUFAYFBW .
WGR K SGREf 17 #Hig Wi AKF- T+ s R 8L % B TR
TR FaH, 5.84%. 7.89%2H & m T HiAh 44

R 2 AR AR 3 5 KR B AR RN M RE RN 21
Tab.2 Effects of dietary lipid levels on growth performance of P. clarkii broodstock

TR K /% dietary lipid level

TiH

items 1.98 4.12 5.84 7.89 10.48 11.89
YIshR T E/g  IBW 15.41£0.24 15.46+0.13 15.40+0.31 15.50+0.15 15.46+0.26 15.52+0.26
LA E/g FBW 25.88+0.55" 26.36=1.79° 29.37+0.50° 30.44£1.17° 26.40£1.17" 25.73£0.29°
WE /% WGR 67.93+1.80" 70.7142.69° 90.80+6.81° 96.48+8.75° 70.85+9.92° 69.0143.19°
FEEAEKF/(%/d) SGR 0.93£0.02° 0.95+0.12° 1.15+0.06 1.20+0.08° 0.95+0.10° 0.94+0.03"
JFREL/%  HSI 4.87+0.33" 5.18+0.23" 6.05+0.57" 6.86+0.18° 7.53+0.42° 8.210.28°
FHE/%  FC 10.91+0.46 12.35+0.45 11.81+0.78 11.05+0.62 11.08+0.29 12.34+0.66
FRIGH /% SR 90.74+8.49 88.89+9.62 88.89+5.56 83.33+5.56 85.19+6.42 87.35+6.82
Tk RE FCR 1.61+0.05° 1.64+0.09™ 1.70£0.07™ 1.75+0.15% 1.66+0.10% 1.82+0.06"

e FATEAR R AR AR R = RO = R OR 22 R A B (P> 0.05), ARIVNE FRERZ 7 B35 (P<0.05). FR[F

Notes: In the same row, values with no letter or the same letter superscripts mean no significant difference (P> 0.05),while with different small letter

superscripts mean significant difference (P< 0.05). The same as below

http://www.scxuebao.cn
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(P<0.05), 1.98%. 4.12%Z{HSLi Z K T H A 4H
(P<0.05), HSIFEEHE 7 7K 724 11.89%2H i}
. W T A 4 (P<0.05) . FCREAARDEE
K TR, 11.89%20 i 5 & T % B 4
(P<0.05), HoAth#41 70 & 3% Pk 22 5 (P>0.05).

DL G G R B HR SE SR WGR A R A4S £ (Y), LUiE
FHIE 07 KD A A2 B (X), il ad fr A [m] )8
HrA5 H Y=5.286 6X +55.047( R°=0.798 1)5 Y=—6.867X +
147.45(R*=0.633 9)HY & 5 N 7.60%, I WGRE
K, R4S v LG i B U fe K AR A< B D Y g s 7K
R 7.60%(E 1),

Y=5.286 6X+55.047
100 H=-6.867X+147.454 R=0.798 1

0 | R=06339 3

HEE%
WGR
2

0 2 4 6 8 10 12 14
TERHIE 5 A8 I 7K/ %
dietary lipid level

El1 RRERERBRIMEERSRE SRR TR
Rl
Fig. 1 Broken-line analysis between the weight gain

rate of P. clarkii broodstock and dietary lipid level

2.2 GARBE R K X 5 B R BT R AT B A
E:0pA

Bl & TR T AT i T, PR TR A,
R L OR AR SR —, Rk BTt
Je BRI R (GE3) o TR R 4R BUAE 7.89%4 1A 31l
K, 7.89%510.48%2H 1 R 48 £ . 3% 22 = (P>
0.05). TEMAEMIE Wi K- 7.89%K, 48 B 32 F 4L
U4 A e, ) 69.73% 1447 ALK/, B
F 5T HALL (P<0.05),

2.3 fERLAE B K T3 5 IR R Z AR SR AR PO AR
S HIF T

$& AN R Bg 195 7K 7 kL, % o FC R S MR AL
RI7K 435 K 43 8 1 TG B 35 52 TR (P>0.05)(%4) . B
TRk v i B K B T, WLRORLIE 7 B e Tt
I NRESRIE T RGE, ERE KT h5.84%
BF, ARG & i, 3 S T A4 (P<0.05);
L Ath #% 41 W) TG Wb 35 M 25 5 (P>0.05). ILIAKL &R 1
JoT 5 o B GRRLBE D KSR, R TR
i3 T B AL(P<0.05); 45K F =4.12%
F, WLPHLER (& i 3 e T X R 2 (P>0.05)

2.4 AR AKX 5 KRR Z AR RAN K E
FHARAREIR

4.12%555.84%2H IMLitk L TP 2 i & MEAR T

3 AR R 3 5 R R B AR RN S M R 21

Tab.3 Effects of dietary lipid levels on reproductive performance of P. clarkii broodstock

FERIAE T K /%  dietary lipid level

TiH

items 1.98 4.12 5.84 7.89 10.48 11.89
IR £ % GSI 1.9540.35° 2.50:£0.24° 3.63+0.23° 5.06+0.14° 4.36+0.22° 3.53+0.46°
U /% egg carrying ratio 25.00+5.00° 33.71£5.60™ 36.01£5.84"  69.73£18.01°  50.00+10.00° 47.22+14.46"

HIURE/(Ri/E) egg carrying capacity 255.49+36.62°

305.33+21.21°

325.48+6.36"  447.41+38.89°  297.46+17.68"  265.92421.85®

x4 EARLEE B K T X TE R IR B AT SR AR AL P AR 43 B9 2 0

Tab. 4 Effects of dietary lipid levels on the muscle composition of P. clarkii broodstock

i H TR K /%  dietary lipid level

items 1.98 4.12 5.84 7.89 10.48 11.89
/K4y moisture 80.38+1.56 79.21+0.86 78.66+0.67 80.15+0.65 79.06+0.60 79.08+0.46
HREWT  crude lipid 2.46+0.08" 2.49+0.12° 3.73+0.37° 2.7240.17* 2.50+0.05° 2.46+0.10°
MAEEF  crude protein 15.56+0.50° 16.74+0.33° 17.14+0.42° 16.15+0.28° 17.15+0.23° 16.81+0.39°
K4y ash 1.32+0.13 1.37+0.07 1.25+0.14 1.44+0.09 1.53+0.07 1.5120.09

http://www.scxuebao.cn
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Xf BRZH (P<0.05)(#5) 0 TaPBHIR 5 7K - % ifi ik 2 v
ALB5 GLU i JC i 3 1k 52 W (P>0.05) . IfiL itk £
HT-CHO 7 £ B 1) i 7 7K 7 T v 22 80
B 10.48%4H B F = T 0B 4H (P<0.05), BT R
JE WK F T, ke AST . ALTIG M3 2

BT B KT IR D5 4R RE(10.48% |
11.89%) ), AST{E M 8 2 & T HAh 41 (P<0.05),
TR KR 11.89% ) a8 Bl i K, I 2 = T HoAth
2H (P<0.05).

RS TERE Bk T3 TE IS IR BT SR AR A B A (L HE AR RS2
Tab.5 Effects of dietary lipid levels on hemolymph biochemical indices of P. clarkia broodstock

AR K% dietary lipid level

TiH

items 1.98 4.12 5.84 7.89 10.48 11.89
MEH/gL) TP 124.00+8.72" 98.00+6.93" 104.67+11.37° 112.0046.00" 124.67+3.05" 133.33+7.02°
H#EH/(gL) ALB 2.00+0.00 2.33+0.58 2.33+0.58 2.33+0.58 2.33+0.58 1.33£0.58
IBE/(mmol/L)  GLU 5.16+0.73 4.67+0.45 6.02+0.52 4.76+1.33 4.89+0.25 5.33+0.64
JSE[E B2 /(mmol/L)  T-CHO 0.10+0.01° 0.12+0.04® 0.12+0.02® 0.10+0.02° 0.15+0.03° 0.13+0.03*
BHREER/(U/L) AST 10.67+1.15° 15.33£2.31° 18.00+2.00* 21.33£1.15° 26.00+2.00° 29.33+4.16°
HRNFEE/(U/L) ALT 18.00+2.00° 28.67+1.15° 34.67+3.06° 4533+2.31¢ 43.33+3.06° 56.67+5.03°

2.5 GERLAE AR 7K 3t 5E ER R S T SR AT AT BR AR
THESTE MRS

JHF I i 2, P T 0% 1 A AR AR 107 7K SF- 4 1.98%
10.48%H} i 2 5 T HA 4 (P<0.05), 4.12%. 5.84%.
7.89%2H ) 25 1 It 06 M i 35 I T X B 41 (P<0.05)
(F26) o TR A W AT X6 T 16 A 3 Aoy it 3 1k G
2 MR W (P>0.05) o JH % B i s Tt 35 24 ol e ek
JIg 5 K SF-Th i RE L T E , W T A
(P<0.05), FEARWI K HR11.89%0 k% f Kk,
FE T HAb 4 (P<0.05), Y410 15 K P 1
5.84%~10.48%H}, Jg i Bl 1% 4 JC & 35 1 2%
(P>0.05)

3 iR
3.1 ARBERKEN R KREIFENE KM
BERY 2N

H i N A0 e G T R B 7 B oY
ANz, HEZEEPLEL gl FLIFHEL, TaRE

LR R AR NG G T B B MR AE, ARLRIHANT
X—25 ., ASLBRHFITa R RN, B A E RS
i 7K S s Ak X6 e R I B W 3 B A B SRR A
R TR E T, BTG R 7ER3.33% L [, Uik
A S 56 R T DL 4y b 33 N 5 B B 855 F0AS () A
IKF- B Akt o B A RDRE S KT B B, S5
IR A WGRHI SGRE BLIG TH i 5 FE AR i, 3@
T TR TR U5 43 M AR A T ER D A M 5 0 A D T
N T.60%. AR T G JEES AR R T R A BT
L 5K 20 AT I A8 S B I A5 v FC R A MR (1.5
gZifi, THIFE90 )R T B 6%, F ot g A
T 33 [(7.03+0.05) g] 5 [K Jir 25 R 8 ] AR A5 A U 3 B
I N 4%~7%, JoverZ: !V MLRE I & &
6%, 7 R JRES R (2.1 g) A B R A 3 J R AN G
B, —MIA S A b AR K B B A E £l K 4
fir, WA BRI AT 1B SR R R 2,
SRR, ARSI AR AT B IR D B A S AR AR D
T A AR — 2, XA RE S CRINR E L

6 RRLEE B 3 5E IR IR BT SR AR A AR AR H (L BE TR M R R

Tab. 6 Effects of dietary lipid levels on hepatopancreas digestive enzymes activities of P. clarkii broodstock

AR K%  dietary lipid level

A

items 1.98 4.12 5.84 7.89 10.48 11.89
FABI/(U/g) protease 61.16+2.66° 52.69+3.99° 45.32+2.76° 43.52+0.33" 65.87+0.67° 42.34+0.67*
JERIEE/(U/mg prot) amylase 0.58+0.02 0.58+0.02 0.55+0.03 0.57+0.01 0.57+0.03 0.57+0.02
NG Wifi/(U/g prot)  lipase 18.14+1.37° 21.59+0.52° 26.04+1.12° 26.92+0.75° 27.8240.33° 32.58+1.35¢

http://www.scxuebao.cn


http://www.scxuebao.cn

10 4] ¥, A TRMRTIK X s BRI A KRR . DUASSr . BERPERR AR bk LA AR AR A S 2181

O I A A 5 O TR O o AR 1 e RLAR FL 4
60T SR I 107 7 A T P A B R 21 (7.93
)R i 5 AR 2H.(0.58 @), BT 4E
SRAHTR] o 52 56 R AT LU B 4 7 7K1 B 38
MG, 25 5R AT A T T A B P
BT A SR ARE AR R, A N A A Y T 2 A
B, BOAGH AL A R B 2 5 DU
JEPRIE, AT A2 fof U i A2

3.2 ARAERK T R KR A RE EIE M

RE RIS

H 72 28 Bl W) S A 1 38 R R 0 5 B0 KR
MRS, FABEREBEHEE, ikl b i
I f KOV 4k 2R R ERE 4R = v [C IR 20 7= O i 5
AL R SRR RDRE R T N R R
LG XT IR IR G B gl A o i e 222, BR AN R
R PE IR R B R G ER IR IR & E AL RE R
1A A K BT T I R . = N
IR J0 2 2 52 W) 2% SR e S0 90 1A R 0 O it
2K, Teshimaf§ I 5% 3 B S5 MR IR & B W
SR B PR U, A T g o gk R
Prrh PR Wi RS 2P S rh . R ZETB R L
TR & R T26%, TR I B T 6.5%m 5
HRER R g SR R R i 2 . X EEHESY 45 R 7w 4y
VLB T G 2878 R X0 SR MR A () B B L, AR
B P ARDRLIE 105 7K S S 7.89%I0) , #1125 - 14
BRI S R I AT AR (10.48%
11.89%) S 1fii 23 4 il FL 2 FE PR RE, nl B2 B T AR
05 K - i e PEACE AR B R, S EOLME 3R
FRARAE, W PR 4 FE X 40
1 T U 3 MRV R4 Y I S RS i s T
F 5 A 2 U0 S50 25 5, B80S ‘B A I K
T-ARDRRRE AR TR & B, BRI 7K ST it s
PN R AR A PR R o M R R AR 1R R IR D K
ST R, TET7.89%A0 ik B Bk . Ui I 4R
RF T 4 B D 7K T B AT AR R v [ S I O
IREZAE M RE . SR A HEMRE B MBS L K
GREOR A , ARG K V- AE7.89%0, AT AL e
IR R B R SR AR M R & B A 2
3.3 {ARAE AR 7K T 5 K JR B AN SE AN AN B AR
55 Mk B A LIRS0

ARSI R, BRI B KT, SR
i 2 A S W AL AR A D7 P i 2 5 T U R AR
e TRErnEY . X5 a5 v KR 2

W FE B SR AR AL, 7E FP AR ¥E (Pelodiscus sinensis)™
A 2R LS IR . DR TP RS D7 S o A
R EHEAIIGE, — 220k RSN
R, Had Tk RS ANE, JHIE
A H A O 9 15 28 W) o ok 3 A A U8R
o, LA A R AR IR B E L I A
B R A IR, MR i i 2
BF, I £ PH A 2 5 30 5 AR L IR R
DORR, Y o i 5 AR 2R 31— o 2 B I 0 25 175
KR, HEmsgm HAE K, S EUREHE 5T
FHFHRBEAR . A S50 L PRORLAR 107 7 &2 Bl ) R
BRI AT, ERE TFR60, Wi
JHF g it f 4R B, DR AR R R S AR DG,
W AT RE A Be Wit ] TR DR SRR &
I8 AE Ak 48 A 8 B e 3l P 4R 9 A 3R PR
B, MR bR 538 IR @RS R
B UIAE G, 8w R A B R R AEML
AR AR A AR FIAL S . i S S E
EOSRER, AEAEEY 68 R0 T
MR B R, MERE A ELES 5 s
FE RN G R Y 5 iz S MR R OC S
RPN, AL, R D K 7E4.12%~
11.89%FRF, I gk 4 r B 2 1 5 6 B Ak g 117 7K -
FEmEd LA G, SHBAEA SRR
FH2R, ULIWIER ARG G e 2 B o [ R R
mkE S EmE e, FEEREASTE, A
WML NG Rz DI BE, o v [ R 2 A s
FE 7 o M0V IR B T BT A 240 R s A
JEL P 200 5 P, R AL AR A s RRUR 0 1Y) S i
B, ] HOR S s W AR o i 28 A A0 R
B o ARUSZER bk T bR e 2
Fhe#a g, Ul W iRDEAR 95 K ST RE % I8 Y v 1G5
ZEIR G 7 A SR, o R R v s AR A
fif, AR RS IR & A XIS 2, RS AL S
AE [ A, M TP ALT S5 ASTRE B E A A
fitg, IR RO NE . B L R SE 2 U R
AR, 578 B 2H 2L 40 b ik . SR B R BOR &
MR E MR, FEALTS ASTIG PRI . A
SCER Ik EL T ALT 5 ASTIE M Bl 450 RAg 1 7K
A= TS wbh o = E AW S =i R R S |
T3 G R B AR R AR 50 IE . M [ A
95 7K S ) Ak 4% 2EL 1] ofi bk B GLU & £ G Wb & 1k 22
S, AP ERIZE IR, AR L A i
o XA REREH TR AE A 78 2, BRI
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BeA Z BVERHIE K520, R BLALREA 2
111 3 ZCA) I K P IR A R s

3.4 TEREAE A 7K T 3 5E BR TR 2 A 3R F AT AR AR
THLERJE M RS2

JHF g i 2 W FE 2 s 2 B R Z WS
THACIR Gy Wb e B, TE NG 2R AU vh & 455 H 2AE
M, TERRE R, T A DA BB A b 58 4 4
B I AL B AR 4R R HLAR E A, R HLA
XPE IR W E B OCE L MIEN, W
M B R A K kB o R DT Bl 2 — b 32 T k)i
15 7K 5% e (R A Y, Sh i Re i ok B A B
JGs 10 T 1% 3% P >R 3 7 R v AN W 1S ) s 7 5
P& v L B 1 A AR S i Rg B AR SE g
R 7 it 355 1 R RE AR D5 KPR A B A, 7R
TARHIG B 7K S35 30 11.89%0F , g Wiy il ik 2] d KA
32.58 U/g prot, 7B = AR IAVEHE &1 T4k 1 20 f g
i I fie 1, ML T g i R %) 3 Ak W W e T AT B
ik, X5 HAIRER (Macrobrachium nipponense)™”
S5 GEAA TR o T R R VE A TS AR, HLOAR
ATCAEA, U B IG D 2 R b 2 R Be ) AR
25, EEAREE R b SR AL R 8 B B S AR D ok 4
FrA Kk E . B DL R T 75 ) e
XS RYERAE . BN AP SR 45 R AR R

4 gEig

e R B LU A A= K i i ) RLBE 5 7K S 1)
B, SEIUETE S BEAR R, X
i 17 7K SF- o0 34 i R AT A 4R Il U5 43 A 4R A5 1R
JIg 15 75 B4 R 7.60% ;T BHIG 1 7K R 7.89%HT
FRUR R B MR W B B RDRHIR D K
FrE, . I ALTHIASTIE P b2 7+
¢ B 33 w5 A W 7K ST BT RE 52 Wi 2% AR B e R Ak 5
LEA TR, I IR B AR S MR EDREE R
IK-H7.60%~7.89%
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Effects of dietary lipid levels on growth performance, muscle composition,
reproductive performance and hemolymph biochemical indices of
Procambarus clarkii broodstock

PENG Di ?, CHEN Xiaoru®, WENHua>, WUFan’, LUXing’, TIAN Juan’,
LIU Wei®, JIANG Ming®, YU Lijuan®, ZHANG Lu”®, LI Shuyun?

(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China,
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
3. Tongwei Co., Ltd., Healthy Aquaculture Key Laboratory of Sichuan Province, Chengdu 610041, China)

Abstract: The objective of this study was to assess the optimal dietary lipid requirement of red swamp crayfish
broodstock(Procambarus clarkia), In present study, 324 crayfish with average initial body weight of (15.46+0.20)
g were randomly divided into 6 groups with 3 replicates of 18 crayfish in each replicate. Crayfish in each group
were hand-fed a semi-purified diets containing different lipid levels [1.98% (control group), 4.12%, 4.98%, 7.89%,
10.48% and 11.89%] for 8 weeks. At the end of feeding trial, growth performance, muscle composition,
reproductive performance, activities of digestive enzyme in hepatopancreas, and hemolymph biochemical indexes
were measured. The results showed as follow, 1) as dietary lipid level increasing, the weight gain rate(WGR) and
specific growth rate(SGR) of crayfish broodstock increased at first and then decreased. The feed conversion
ratio(FCR) and hepatosomatic index(HSI) showed a increase trend, and were highest in 11.89% group. 2)The
dietary lipid levels did not significantly affect the muscle moisture and ash contents. The lipid content of the
muscle gradually increased as dietary lipid level increasing, and then tended to decrease, and was highest in 5.84%
group. 3)With the increase of lipid levels, gonad index, egg-carrying rate and egg carrying capacity of crayfish
broodstock were increased at first and then decreased; all of them in 7.89% group were highest. 4)The total protein
(TP) content of haemolymph trended to decrease as dietary lipid level increasing. Alanine aminotransferase(ALT)
activity and aspartate aminotransferase(AST) activity in haemolymph significantly increased as dietary lipid level
increasing, both of them in 11.89% group was highest. The dietary lipid level did not significantly affect the
glucose content of haemolymph. 5)The dietary lipid level significantly affected the activities of hepatopancreas
protease and lipase, but not amylase activities. Broken-line regression analysis using WGR as response criteria
shows that the optimal requirement of dietary lipid for red swamp crayfish broodstock is 7.60%. The
comprehensive analysis of growth performance, muscle composition, reproductive performance, activities of
digestive enzyme in liver, and hemolymph biochemical indexes showed that appropriate lipid level for red swamp
crayfish broodstock was 7.60%~7.89% under this trial condition.
Key words: Procambarus clarkia broodstock; lipid; growth performance; reproductive performance; hemolymph
biochemical indices
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