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(NO) FId %Lyl (POD) MM T4 midl, AR (ACP) F—% LA (NO) #i&E
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Abstract: Formulated diet, traditional diet and their mixture are three common feeding modes for the culture
of juvenile Chinese Mitten Crab (Eriocheir sinensis), but their effects on crab seed quality are unclear.
Therefore, this study was conducted to compare and evaluate the effects of three feeding modes on the early
culture performance, immunity and the mortality during the pathogen challenge test for the juvenile crabs.
The non-special immune indices include alkaline phosphatase, acid phosphatase, y-glutamyl transferase, total
antioxidant capacity, superoxyde dismutase, phenoloxidase, peroxidase, malondialdehyde, nitric oxide,
glutathione peroxidase, glutathione reductase and hemocyanin. The poison test used the strain of Aeromnas
hvdrophilia Y-2-L-1 whose virulence is strong. The results showed that: (1) In both males and females,
formulated diets treatment caused a shorter period of first molting than traditional diets treatment and mixture
diets treatment, and significant higher weight gain rate and specific growth rate (P < 0.05) (Table 3); (2) In
terms of the non-specific immune indices in the hepatopancreas, although formulated diets treatment cuased
higher activity of y-glutamyl transferase, total antioxidant capacity and superoxyde dismutase than traditional
diets treatment and mixture diets treatment, the only significant difference was found in y-glutamyl
transferase; however the traditional diets treatment caused higher acid phosphatase, malondialdehyde, nitric
oxide and peroxidase activities than the other two treatments, while the significant differences were found in
acid phosphatase and nitric oxide for both males and females (Table 4); (3) In terms of the non-specific
immune indexes in hemolymph, formulated diets treatment group had higher glutathione peroxidase and total
antioxidant capacity activities than the traditional diets treatment and mixture diets treatment while traditional
diets treatment group had higher alkaline phosphatase, acid phosphatase, malondialdehyde and hemocyanin
than other two treatments; among these indices, significant difference was found only in malondialdehyde
(Table 5); (4) During the pathogen challenge test within 12 - 96 h, traditional diets treatment group had
higher cumulative mortality than the other two groups in both males and females; similar cumulative
mortality was detected for the males of formulated diets treatment and mixture diets treatment while the
cumulative mortality of mixture diets treatment females ranged between formulated diets treatment and
traditional diets treatment (Fig. 1). In conclusion, feeding of formulated diets can improve early culture

performance, immunity and survival during the pathogen challenge test of juvenile Chinese Mitten Crab,
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suggesting that our optimized formulated diets could improve the quality of crab seeds for Chinese Mitten

Crab.
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Comparative study

Hh He g BAE (Eriocheir sinensis) fij FR 2,
R EEEMIEER Y — (Heetal 2014),
2014 A Fh 8 FR 5 7 i ek 79.65 7 tCRk
B EUE R R 2015) 0 M SR AE S 3R
BEFRHE I F 207 20, IR b S R IR R
PAE, BN B, JRR 1 R
BE, FRMKIRYIATRIE AR E N 5 ~ 10 g (1)
TR FVER (B B, K 2 IR0 S A AR R SR
LD A RE, FRAE R B
MR, SRR BRI /NEESE,  DARRARAE R Ak
AR — w1 PR ik 5 2002,
A 2013); 2B AR N USRI, H SR
ZVENRR B BCASEA BA OEE , H AT R SR
B AR R S A A R, AR
B B AR SR, WBWE. Bk, ANEERIK
AR (ATIES: 2012). R HZRfa., 12
Wi, GRS SERIFIER B AL SR, LS
TR ELE TR AR e « BRI A 7 R
GHRAF A i, A2 TR I TR A%
FHET AR EEIR B, Hurdng s # o msR
A 24 B AP SR Al 2 AR S PR A% G
Rho A GRS IE SRR A P T
FRI, IXAE—EREE LRm T M SR AR T
e m B R T E (IS 2011, 4 e k5%
2015).

SERTIAE = SR IR W, FE FRAA S
W B TR T DASE ST R b s,
PE A AR I B e S A Y A
GEREEE — B I TR AE (F A 2013), fH
XG2S 00 W = AR R SRR IR, B 2
BRI, A — e FRJE bR A R L A )
BRI RTHRHE T RO 45 . FRIE i o7
B AT PR AR S —— A FR A S iR
PRI AL GRS 2 K T A TR R A%

GUPEHE AR, LU 20 5 fai R A bk
P, GRS R A BEEA L CREKOK
252014, AR 2015), H Ry bkl 4
A R 2R SR S IR B S e O P e 5%
Wi PRI R 2 (RS 2008, 4 LB 4F
2015), H 3 A DA [R]85 43 WA o) 8 o 7 2
PO EBE S (RIE  JCRTIFIT R, U -
B[R C DI = AN 0 5 R e SN i gz S
70 I R VP A8 o i et f b g -5
2008, MENNEZE 2011). %T M, AWFITHE
RV T B A R MR A G AR R A
AR A B A TR R P 1) . ARFE S
PG P b R L AR PR R, DA by T 8 1
FEIAH AR B AN A TR 2 8 SR A H o

1 ME5ETE

1.1 BRI SEEHE R

2014 45 HHA], KAk 5 i KRR %)
AT A (7.25 £0.03) mg/ K ia0] i
KEFEWIIEM, BORCT 9 145 K18 F7 it
WK = 55 =60 m x40 m), SN
R4N1A 6 kgo FAANMIE R “[R1” 2, POJE A3k
), VE5E 2.5 m, VAR 1.2 m, JiE AT 1000 m?
(40 m <25 m) [PPFE, “FEER 0.6 m, T
VU JE v 35 om I AERLB AR, JthIE N34
ot — o & 19 /K {€ 4 C Alternanthera
philoxeroides) L1 Kz, /KALATHIAN (th I
IR 50% 747 o 4437 1 AT — PP =i
T, FPRRECE S 3 ANt . ATl
BHAHAE R L2 2, FErbdneg 14, 26001 3¢
TR RS 54 1.2 mm. 1.6 mm 1 1.8 mm G
TLJR IR R B2 7 A7)
12 FHEEH

PER P50 ol B A R 1 0.5% ~ 6.0%, HLAk
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Table 1 The feeding strategy of three feeding modes for culture of juvenile Chinese Mitten Crab
(RN R ” " A
i E] Time Formulated diets .@ﬁa_uﬂ%ﬁ . e f&uﬂﬁfm
Traditional diets treatment Mixture diets treatment
treatment
5 3 ~6 A TR OB =1 LIRE TR
Mid-May to Mid-Jun. Broken diets Soybean : Bran=1:1 Broken diets
6 HH ~7 1% I 1R M Bk =201 LIRS SRR B =210

Mid-Jun. to Mid-Jul.

7THIE ~9 A
End of Jul. to Mid-Sep.

9 AE ~11 A+

End of Sep. to Mid-Nov.

Juvenile diets 1#

N 21 RL
Juvenile diets 2#

N 3#RL
Juvenile diets 3#

Soybean : Vegetable cake : Bran=2:1:1 Soybean : Vegetable cake : Bran=2:1:1

R 28 F1 SR A B
Feed alternately with juveniles diets 2#
and vegetable cake

N RN FORAS B
Feed alternately with wheat and corn

ORI CEM R =120 LRA
Soybean : Vegetable cake : Bran=2:1:1

N RN TORAE BB
Feed alternately with wheat and corn

F 2 AEMERNKHE AW %
Table 2 The proximate composition of different diets

AT Ko (%, E) HATE (%, TE) BEIE& & (%, T KAy (%, +iE)
Diet name Water content Protein content Liquid content Ash content

(%, wet weight) (%, dry weight) (%, dry weight) (%, dry weight)
i HER Broken diets 10.85 +0.26° 44.23 +0.28° 8.62 +0.26" 10.28 +0.12°
188 1#4%} Juvenile diets 1# 11.41 +0.12° 41.35 +0.39" 9.04 +0.43° 10.31 +0.28°
1188 2#1%} Juvenile diets 2# 9.33 0.19' 38.14 +0.23° 6.85 +0.38° 9.19 +0.31°
11 3#1EL Juvenile diets 3# 10.33 +0.32° 34.23 +0.36° 10.21 +0.17° 11.43 +0.25%
T ¥ Soybean 11.57 +0.23° 42.34 +0.68" 1.92 +0.11f 6.02 +0.42°
3 Vegetable cake 12.15 +0.25° 37.17 +0.43¢ 3.50+0.17° 7.23 +0.15°
%k % Bran 13.82 +0.18° 14.79 +0.18f 431 +0.24° 3.86 +0.10'
/NZZ Wheat 12.38 +0.06° 12.48 +0.26° 3.48 +0.13° 1.77 +0.02"
E2K Corn 12.68 +0.12° 9.99 +0.13" 478 +0.21° 2.81 +0.16°

[FIZEE BRI PR 25 2%, P <0.05,

Values in the same column without a common letter are significantly different, P < 0.05.

R AR A B 15 D0 R 3T 1 4

RERICRAEH A WA 180 K (MERER-), 14

THh 3 (1 S B B R AR e s e B v K
W pH A%, £ 3 d 5E 1 IR AKAR R
RAVUREIR L &, ARE/KE L, 4510 d A2
Fif K —IR, oK SRR S bt ol , AL
FH 370 B AR 2SR s B2 2 R AR K A,
B 107K A Az 3k % 5% i ] 14 O S B R .
2015 4 2 F i A th 38 o Bk 3k — e R 1)
(PGP
1.3 HEER

2015 4 1 FIJS, A A AR =X 23 ) BB I

HH7~109, HTHFESEE . Ty e
ARG PR IR 7d, UGN TR, 2
T IA)AnAT HE T A 750 A 1) R B ) A
o FREHIMEGSRAL R FDOGIT G, JulaRas
800 Ix ity DML RIS 12 h, FEFRK
Fehl, JKIR (28 1) C, pH 7.5 ~ 8.5. A
(dissolved oxygen, DO)> 5 mg/L. & %&.(NH3-N)
<0.5mg/L. WAHEREE < 0.05 mg/L, M
SHIL A IR SR 2 ) B0 IR i K R R
(Aeromonas hydrophilia) Y-2-L-1 B #it 17T % g
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SEHG,  BRPR IR R AE R R AR AR A fit
R T S 60 245 SR A0 0 s 7K 7 L e B
Pl 2.5 x10° cfulg, AriEHERE AR N
2.0 pl/g, MREAE FUBE AR | 3 R )RR TR
HEORE I 7B I R RRORE 315 0 9K B ATV
UF o SRR S 2 AR 55 — 20 i AT
TS, BERP AR O A e 20 % 30 L, )
il 3AELM, MAERK 20 KN O
), FEETAARRUN 150 LCK: > %8 = & =75cm
=45 cm <55 cm) [RIAEFR KA s R FHAR S 4L
(10 I A S A R A A B R KA Dk S
Y1, [ BEAREEF A N EOR A  ES
BEFRIE 40, ISR SR & A g st T
0L, MONHBCRAETAMAE, I JCREAES BT
R PR S i S I AT o e T i AT A 7 A R )
g KA MBS IN R 474 7 d, 3344 3d
WREARTCAET AR5 1 E 505
14 e AR NE
IR 3 ANt e EUME 4T
J8 4% 10 FLURAE M bk EURIFF B i FH 1 Ik e
PEARPRIE, HEREORIA Eo SRA 1 ml JoRE
SRS =0 S 0.4 mi 2o itk ELA:
ik T 1.5 ml BV, ARSI T A I
JHER e TR A o T TH TR I K A
T - 80CHEBIRIRIKF T RAE & . BRI 0.2 9 /2
AR, A 1 ml CGEE SR 1
D5 A AEREERK S, ] T10B MG 5 9%
A (PE[E IKA A +])AJFK 30 s, 7£4°C 12 000 r/min
AT B0 20 min, HUOPIERSW CEE A,
NEAHLDE) FHREC, BCPRNERH T A
Bt . LR AR VR 5 20 i TR ) S 2 S0 3
30's, X5 7E4°C 12 000 r/min 444 5.0 20 min,
IO Ry (g ) Rl SR M4
TERERIFFE T A (R D e AR A S AL
(superoxyde dismutase, SOD) Ml HiE AL AE
(total antioxidant capacity, T-AOC). L%k
filf ( peroxidase , POD ) . W -
(malondialdehyde, MDA). R #kMREF Cacid
phosphatase , ACP ). #i Mt i B2 i ( alkaline

phosphatase, ALP); K5 MEMA RS A
B 20 w0 AR = 0 K70 B y- 75 2 T K i
(y-glutamyl transferase, y-GT); L &AM E
% Nickerson (1971) [1J57%, H Tris-Ca 2%
¥ (50 mmol/L Tris-HCI, 10 mmol/L CaCl,,
pH = 8.0) KIfiEH#RE 70 i5)5, 7F 335 nm %
KR e G BE AL 18R 5 = (g/L)
=3.717 -Asss - FBEAGEL
1.5 FHHFHEMERLE

2015 4F 3 JTJK, BRFPPMERL 3 U A
JE A 55 40 S CHMERE ) AT IRIEMERET
P sienty, BRI A AREAM . 15 R
Uf, WILAARTE 7~10 g, — BB R A 4h 74
W EER, KN 34, 4K ES 40
HAMAE, BT T B e Rl 8, BRIA
S A SR FH BN R SR 7V VAN SR ISR A
it RO EESE 2013). FTAT S50 H M 43 il
TR T /NIRRT ORKARIARR 184 L,
K x 5% x &5 =48 cm x 32 cm %27 cm, K&
12 cm), FHEHCE B PVC EE ARl . 52
ISR 4 12 h 12 h, SGRRBREE A 800 Ix
fidr, HOGKTGUR: FREEH/K I E. Jlyem
ISR ITIE R K . BER 16:00 I A4 #E
W, o AR AR 19 ~ 59% [ SRR R 14 &
TRDREQE LR PR TR B 23 7], B 5 528 40%
KeAi, BRI 10%), HARKRHE AR A% & i
BLifE . IESEER)S, BEH 8:00 BHITF4L, Misg
SR AEAN AT H MERE 8 1R 0 5E FIDE T 0L 5
o U 52 5 5~ 6 d I — P8l % M150 difks L
ks AT, 5 150 mm, K56 0.02 mm)
e A S 5858, [R] F L7l =
PRI ICMERE; A H B LR I8k
BRI, AR K I A 3 d 47K 20% ~ 30%.
KR A Bhid s ol st dE H K, & H
M KRG ER pH, A 3 d e — KRS A
AR, FRdsk. SR K IR PR R R pH
75~90, WA >5mg/L, EE <0.3 mg/L,
WAHMR L < 0.10 mg/L. 1EZNSLKILHFES: 10 7
Fida s AT S R SO B — IR e B AT
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E S5 R TRIE L, vl 25- S50 4 I s 5
R RRE K, e . BOE &
(%) =100 - CSEETFUREEAR - JETAMAZD
| SR TP R AR R (%) =100 - (BSE
K28 - MESEIGYIED) [ MESIIOYIE; R
EWKZE (%/d) = 100 - (In BSR4 - In
BESIGAED [ I RE B — R SE A (d)
= H—UGR5E M - SEE IR .
1.6 HEaE

BT B R+ AR R IR R
SPSS 17.0 ARSI Htls e T Ge vk o b, H
Levene VEIEAT /7 250 MERT I, Bl AN 2 55
PETT ZE R 3 B BT SOE 72 85 P U7 iR
AP, KA ANOVA X Sz &5 k47 7
Z0HT, R Tukey s-b (KD J5:3ET £ 8 L4
YR A S AT R SRR T =, R A
Games-Howell JEZHfG 500 Z H LA, HUP <
0.05 Kz 5%, 7 EXCEL f1 sigmaplot # 1
IR OC IR

2 ZRE5HW

2.1 BHAFFEMERR R

UGG AN S, MR A DR 55
TR P A S 1K, T T A PO 5 TR A i 2
o, IRARRATEL, HEHBTEEER
ANEFE (P>0.05). HEE—xise s,
TCVE A MR I I, TCA5 R 20 1 88 52 ) 3
BIRI%, Sihm i el e, S A
W SE A RIRE 22 AN W2 o AN [R) B MRAR O0) 25
— RIS TR A LU I, P A
JEF2H e 1 1 R e W v AR R AR S
AL (P < 0.05), WRAMELA Tl 4 i F
BT IRGHEA . AS[R] P AR O 4118 {4
R E R R L B, RICA L
MEREIL A ERE, PO TR A A HLRR Y K e 8
fermr, HBE S TG B AR G 3R (P
<0.05) (£ 3),
2.2 Bt R bR ELEL

221 FFRRRERPIAERE R RRERIR  —Fh B

0T 1 PP I Ay S 2 FR s 114 5 1) AL,
x4, BEEARTT S, BCATRMLRL S AL
PR TR IS CALP) V&I 23 m TR A4,
fEG A IR IR (ACP) yHME W& & T
B 75 PR LRIV A5 B AL, y- 15 2 E 5 B I
(y-GT) JEPE M BIMRAK IR A - AL & & DRk
gl > fEGERA > AR, HEREE
(P < 0.05) . X HERE T ipiéa Ab fg 1 ¥ sgma &
WAy: Bl A A TR Gl & R LR T
AALRE S (T-AOC) FBEE LY AL (SOD)
R TR AR (P <0.05); fR4i#
ML AL IR (POD). —%ALE (NO) K&
B RS E Al (GSH-PX) G i, R
HHREA S E G (POD) ISR H Ik
FALYIEG (GSH-Px) G PERAC, HWEIL T
GUPEAL; AR % (MDA) &rEix
FEHZERIFARZE (P>0.05),

SUMERE NS, A L R T R M
WBEIREG (ALP) 1 y-BRZAMAEHIE (y-GT) Ih
PES 2w T AR (P <0.05); MRYEREMRNG
(ACP) yH M LML G el e v, H W3 T3
R % 2 [a) E R T R R S P A A R
(T-AOC) FHHEAMYE AL (SOD) Witk
BEER, HBERRALE Y (POD) i
PERI—4 AL (NOD & & W 25w T ILA 4l (P
<0.05), HpwdlinzERARE; okl
ML G HEEZA N B (MDA) & FAa b H ik
AR (GSH-Px) §EPER) 53 m TR & 3
MR .

222 MMEPIEFFRERERER PR
AR AO0T 1188 IR AR e S 5 FR b (1) 5% Wi
5 . UM S, AR SRR Bl I
fitf (ALP). MRIERSIREE (ACP) K y-73 2 Bt
Bl (y-GT) ARG 2 & T 44,
H 5L 2 (X S Fg (1 v 22 e AN B A%
SR A (PO T W35 i T & i
L, A5 B2 RN A A — S LA (NOD
TEDERTRA TR, (LSRN
(MDA) #rit 2 i T L& TR RN & P
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Table 3 The effects of three feeding modes on early culture performance of adult Chinese Mitten Crab

A 5 [N TIL R AR PR TRE P
Subject Sex Formulated diets treatment Traditional diets treatment Mixture diets treatmen
HER Males 80.00 £14.14 85.00 +7.07 55.00 +7.07
EEVE% W44 Females 80.00 +0.00 75.00 +£7.07 70.00 +14.14
Survival (%)
“J-#4 Average 80.00 +8.16 80.00 +8.16 62.50 +12.58
HER Males 35.14 £10.93 39.15 +9.73 38.25 +12.48
It 5% ) 4] i
T MEA Females 32.60 £6.45 38.53 £13.77 39.25 +12.06
Molting interphase (d)
P-4 Average 33.83 £8.82 38.67 £12.05 38.92 +11.93
. b ab a
1% T4k Males 52.68 +10.11 42.88 +£11.51 36.76 +=7.31
Weight gain rate WiAA Females 51.90 +11.83" 39.47 +7.60° 40.68 +7.97°
WGR (%) 14 Average 52.01 +10.81° 41.38 +10.37% 39.31 +7.79%
Hh b a a
T R R T4 Males 1.31+0.30 1.01 £0.27 0.90 +0.27
Specific growth rate IHEfA& Females 132 017" 0.97 £0.27% 0.99 +0.36"
SGR (%) P34 Average 1.32 4024 1.00 £0.27° 0.96 +0.33*

AT EARANR P REOR 25 B, P <0.05,

Values in the same row without a common letter are significantly different, P < 0.05.

1. MR & fbn, A BCH K A A Y i
(GSH-Px). #BItH IR )5 (GR). EPiéft
&) (T-AOC). M ALY ALY (SOD) K IfiL
WEA (Ho) #dlz MzERBAEE,

Ao ME R, A G PR AL e R
(ALP) FIEVERERREE (ACP) W 3w T H
fl 4 (P <0.05); 1Ml y-ABEH M (y-GT)
TR LA A R A e e, BB A IR 4L
AN [ WA O 1 37— 4 PE R (NOD FHTA
T (MDA g mieN, Ak iR
TRA BB )3 P T A 2 v TG B f
Yl EX LR SFE, ALl (PO). 2N
H A AL (GSH-Px) . 28 D H kit i il
(GR). EPiAALAES (T-AOC). HBEALYIE
1Ll (SOD) Kifi#Efz A (He) &g
N, ARG ALK (POY. R H KIS
JRlE (GR) MIWEER A (He) & M#m, MAr
TR BEH IS E Ll (GSH-PX). &4t
FAARET) (T-AOC) S ME AL (SOD)
R, HERMARE.

2.3 BEEWNBFETERILE
PP IR ABE S I LU 7K B

R R IETRARARUILE 1. AR B ER K 8K
S50 FUAL RN O FRATS A0 T AMA . To iR i
POE R MENR, IR 5 T T B AEAE 12
~48h, 96 h JEEEATCAET R L. BRI 5
He G IR E R )5 12 ~ 96 h B &t
T —H T EA R AL RR S5l 45
PP AR SO T3 AE 48 h JEORFFAAE, Ol
43.3%, TRAPMEBAEARLE 72 h 55 10E
T, BHFETRN 46.7%; MEALTE G I St
FET H ARG DU A S IEARAL, (HIERA

WL ) BT AET R AE 24 h i — B TAR G
iR UE g ik 34 Pl 1 8

3 Wi

3.1 AR F AT M R
RWFFGE R RN, RIELE R B A
[ RE, BT B B AN [ (R P R
TR FRIE 22 R, I U A AN [ e mE A X
ot L 0 R SRR R e P AR T R . JE A
by AR B A R R R K HL
AR, IX A RES IS R SR
% (WIS 2011) o AHFFTH R A RS 77
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Table 4 The effects of three feeding modes on activities of nonspecific immunity enzyme
in hepatopancreas of juvenile Chinese Mitten Crab
PE 5 Sk Indices M2 e A FE GRS TR A PR A
Sex H Formulated diets treatment Traditional diets treatment Mixture diets treatment
EW{M& ALP 98.17 +21.36" 103.37 +8.29" 44,05 +12.10°
Alkaline phosphatase (U/mg)
%‘W@%‘ ACP 0.69 +0.25° 0.78 +0.15° 0.52 +0.07°
Acid phosphatase (U/g)
A BEEE T T -
ARG y-GT 8.86 £:0.23° 4.36 +0.45 0.74 £0.24°
v-glutamyl transferase (U/g)
I\T,I\ 2 Lk -
BRFIREN T-AOCC 0.69 +0.22° 0.68 +0.20° 0.29 0,13
Total antioxidant capacity (U/mg)
. ”
i tﬂwmw{c% SoD 7.79 +1.99° 7.75 +1.59° 4.88 +1.21°
Male  Superoxyde dismutase (U/mg)
N
LJaWME POD 10.21 +1.91% 19.70 +9.97° 5.01 +2.04°
Peroxidase (U/mg)
A % MDA
3.75 £1.47 449 x0.75 3.02£1.17
Malondialdehyde (nmol/mg)
L Al
AAANO 11.56 +3.20° 25.82 +3.15" 14.41 +3.90°
Nitric oxide (umol/g)
8 L B4 £ )
BB I EALYER GSH-Px 54.84 +9.72° 66.77 +4.85° 35.30 £6.19°
Glutathione peroxidase (U)
TLTERERNG ALP 82.31 +14.24° 53.62 +4.57° 38.46 +8.41°
Alkaline phosphatase (U/mg)
Mﬁ@ﬁmm ACP 0.74 +0.06" 0.90 0.04° 0.38 +0.08°
Acid phosphatase (U/g)
ARG 1-GT 19.65 +8.86" 2.52 +0.29° 0.69 +£0.14°
y-glutamyl transferase (U/g)
ll\f,‘ I b -
BIRILHE)) T-AOC 0.42 +0.14 0.30 +0.04 0.28 +0.03
Total antioxidant capacity (U/mg)
¥ 745 AV iy
MERE  ESULYIEAERS SOD 7.0 +1.75 5.58 +1.42 7.05+1.58
Female  Superoxyde dismutase (U/mg)
- :
Lim&lmﬁﬁ POD 14,67 £3.52° 22.82 +4.07° 11.22 £2.73*
Peroxidase (U/mg)
s
N _M DA 5.30 £0.49b 8.51 +0.37° 2.73 £0.50°
Malondialdehyde (nmol/mg)
LA
HHENO 13.93 +2.05° 19,62 +2.88° 13.58 +3.05°
Nitric oxide (umol/g)
Ny st i N
ALY GSH-Px 53.82 +13.53° 49.10 +10.87° 32.11 +6.65°

Glutathione peroxidase (U)

[FAT R B L hsAN 7 R oR 7257 2, P < 0.05.

Values in the same row without a common letter are significantly different, P < 0.05.
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Table 5 The effects of three feeding modes on activities of nonspecific immunity enzymes

in hepatopancreas of Chinese Mitten Crab

T Lo T A pap kb FEE B TRA B
Sex Indices Formulated diets treatment Traditional diets treatment Mixture diets treatmen
Mﬁ:%%{ ALP 142 +31° 218 +65° 138 +35°
Alkaline phosphatase (U/mg)
WA M R S T
M&Twﬂ&% ACP 0.30 +0.05° 0.53 +0.17° 0.20 +0.04°
Acid phosphatase (U/g)
AR y-GT 20.23 +4.92° 63.40 +18.77b 11.63 £4.65°
v-glutamyl transferase (U/g)
A /TA .‘V
Q’} mmu_ PO 7.24 £1.80° 3.92 +0.68° 5.70 +£0.88%
Phenoloxidase (U/mg)
R Il St AV i _
s ﬂi(kiﬂ%{ﬁm& GSH-Px 668.53 +71.47 664.14 +62.56 590.95 +£79.84
Glutathione peroxidase (U)
HepE ﬁ%ﬁ%mﬁﬁ@ R 82.32 £12.37 73.31 £9.75 83.60 +6.43
Male Glutathione reductase (U/L)
A
_*_WC% NO 1044.44 +113.31° 1324.44 +107.27° 1 395.56 +216.25"
Nitric oxide (umol/g)
HHAIRE D T-
LIS T-ACC 5.83 +0.98 486 +1.15 4.96 +0.80
Total antioxidant capacity (U/mg)
J1/55
Eﬂ%mﬁﬂ{é% SOD 35.42 £2.57 36.05+1.12 33.57 £1.37
Superoxyde dismutase (U/mg)
A % MDA a c a
7.39 £0.75 14.30 +3.22 8.36 +1.80
Malondialdehyde (nmol/mg)
A
.35 5 Hc 52.24 £9.72 54.36 £9.49 53.61 +11.17
Hemocyanin (mg/ml)
Mﬁ@mm ALP 158 +39* 241 +36° 187 +26*
Alkaline phosphatase (U/mg)
Mﬁmﬁx% ACP 0.37 +0.02° 0.59 +0.08° 0.25 +0.03°
Acid phosphatase (U/g)
A RABEERS y-GT 87.79 £11.35° 44.26 +21.68° 9.85 +2.29°
y-glutamyl transferase (U/g)
—
BHFLILEE PO 5.26 +2.06 6.23 +1.23 5.10 +1.32
Phenoloxidase (U/mg)
PR : .
GMHIR LR YI8 CSH-Px 710.69 +59.04 655.86 +24.91 653.02 +98.72
Glutathione peroxidase (U)
MR BREHIGERE CR 73.31 +7.33 85.21 +14.26 79.74 +12.54
Female  Glutathione reductase (U/L)
. m&? NO 1084.44 +£96.10° 1 355.56 +96.86" 1321.00 +231.26"
Nitric oxide (pmol/g)
MBAALBE ) T-
BHRALIES T-ACC 6.00 £1.53 4.56 +0.51 5.43 094
Total antioxidant capacity (U/mg)
Jﬂﬂ%%ﬁﬂ&ﬁ@ SOD 35.91 +2.63 34.73 £2.83 31.90 +2.83
Superoxyde dismutase (U/mg)
o
N _M DA 6.81 +0.99° 15.04 +1.58° 8.72 +0.68°
Malondialdehyde (nmol/mg)
i i 8 He 55.44 +7.34 62.94 +7.97 59.68 +12.98

Hemocyanin (mg/ml)

[FIZIHAE EARAN TR PR oR 2573 3%, P<0.05.

Values in the same row without a common letter are significantly different, P < 0.05.
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—0— MiA )L Females in formulated diets group
—a&— Ni A5 kHE Males in formulated diets group
100 - —O— 1648 Ut Females in traditional diets group

40 r

20

FHAET % Mortality rate (%)

—m— L4 iU Males in traditional diets group
—a— AT BN Females in mixture diets group
g0 - —a— MRS HEMELE Males in mixture diets group

/v g

l /
_ —Nh—A
—N

12 24 36
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Fig.1 Comparison of accumulative mortality rate of Chinese Mitten Crab under three feeding modes

after being challenged by Aeromonas hydrophila

J I AN oy B TN Sk, Bk SRR S
PERL, XA R B KT B A
ZWYFOCE, RERAWEEASES U
AR LR, (H e L aUIE R ik 2 e i
K SERFURISER Fh 38t = o 2 T R0 2 R 55
AR, HEARZIUEFRNT (FRHk
2011) , PRI B i B 1 A A P T et R
BRI AE (R FFZE 2009) o BEAE,
PSR (9 HIRE 11 A, gk
AR, TEEMEE R TR,
A% G P AR R R 2 B A 5 2 TP /N 52
K, I AT B I A S S o 7 o e A 2 (1) T 2
JRRl o BRI BR AT 18 IR AR B0 5 AR R R
B R A KR L, AT IR
B R, B AR SRR,
0] DA 5E B [ B IR B — IR e (AR R
2015) o /NAEFIF KK GV S BB,
{HEE TR & AR, AR T AT A
AR R B, S AP U IR L A K
PERER2E o
3.2 AR MR AT e 7t S Fe bR A B
BRUERINZW
Vv-REBERERGE (y-GT) S22 D H ik i

P ORI, FLTE 0 SR S N ) B AR
1E% (Whitfield 2001, Giannini et al. 2005) ,
T Y 0 TR A P B A R, B
e RN CANAY G E LT o N N | e Sl e
Ak EF 8 T MR R I 9K 2 1 -1 R R 7
ity (y-GT) JEPEELE, nIRe T IL5R0E 5 I
b 8 1 Fr B v T LA P A B AR 0
BHEAS R, BPUAEES) (T-A0OC) i
H B AL Yl (GSH-Px) FEAEAL ) AL
(SOD) AR & VN SR DA AL e ) I B4R
br GROE G 2013) 5 e & valRh 2 AT IR AR A 1
W EIRFRAR AR S, TR A A A%
PR BAG, XA S kL2 0 g A
SRIGPUAAEE S, X AT RES LA TR B SR A
XA, N T 4E2E 2R C (Vo) FgEA % E(Ve)
SRR T % (Wang et al. 2015) . 75
i (MDAD JENUANR BTS2 1 B A4 F AR s i
FAARU ™, HE S A B
Bei ™ AR A S A i R, s
Ui B ML AA 52 21 (0 S A 400 4 o] BBk K (Janero
1990) . FL A kLA FIEE 412 ) - (MDA)
TR, ARG BRI A 2 R
(MDA) &iey, XnlAgi THl &0 RHbE
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FRATH, XA B AR PUARE S,
A 23 MDA 5 58Ik (Stephan et al. 1995)
ARG (POD) J&—2R &k & B Ik,
LB INRe A PR ALY S AU I F b
TR« He S S A, Mo Joag bk (2
LI5S 2010) o TG R 2
FIA 8 (MDA) , #UZZ TR b rad Ak
Yl (POD) V&M B3 i T HAL P 4l .

TR IERE RS (ALP) FIRRVEREIREE (ACP)
2R PN A T ) AR S T B IR K A
R 2 4 Tl 198 S T3 1) 7K ok B ok I 2 1A 1) e s S
N, AMUSE HSEsh 5. £5. DNA. RNA,
B AR A, HXTHUA R rEfe A &
FEH (X EEE 1999, Xue et al. 2000) .
ARSI S5 AR, A GE BV T R J R af vk (2
R PERER A (ALP) FIRRPERERZEE (ACP)
PR W T AN AL, XA RE S %A g
TR B N BRI . SORARISER SR AT
K, RUWRHEE# RS ETE, W&
BB R e R A R A K I 20.5%
CPRBE 2010) , DRI 248 s LA PRV ok 1 ol 1
filf (ALP) FIFRPEWERRNS (ACP) ¥&TE, LU
PRBEACH . — AL (NO) Bk NEH
Z— R IR R, S SRRV 2 AR BRI
TR AR, RIAUARRE AT TR AR, AT
Pitksgma: el Lodd R R g . 1
L AR O EESE, BRI ) AR R
R (pPE&R%E 1997) 5 T —%A4b%E (NO)
M A, ANERN—EAE (NO) 1]
WA E R SR (X B
2007) o ALZE PRS2 C A 11 JH F i v 11— 4
R (NO) s, HRMWARL, XExR
T2 AT B AT I B SO o TSR
iy (PO HATH My AN BOREIEM, B
AL AR = AR R R E Y 1)
fe, DSBS (PO) & PEM A3l S
PUmPERE M E T HEAR (ZE X 2007, 5KIEIE5E
2010) , ASHIFGTH ECA PR} 2 410 13
WALl (PO) Wit ds s, XM /AL & ik
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TSR IR KA T BE 5 DR LA L e e A,
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BEGupe U TEREM AT A it DT, I
BRI A RRN], AL A I 5 1AL
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P & PRl AL 0 B EAT R ) S e TR e

gi b, WA TR 1R Al B AT R
Rtk e, ATDARRREGE R IseT- %, JFH
SR LU P B T AR U 1) 1 RNV S B
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