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/D DR AR R AR 1, A A S A Rl 35 ] Fp ek
KB T REAR (Bao et al, 2022), R4, REC AT
P8 2 3 0 FE i) TR L /KRB Rl 2 R AR gl i
B R R A S 00 4% O T RS T — e R (PN E R,
2010; B A4, 2010; Bao et al, 2022), {HXE TR
FRFE AT 38 B TR A R WA, AT
HhIE SR R, B AR DL TR L EOR AN
k2 AL G TR RTC B ARDRE, B0 AS V8 28 70 A H g
I BH oL R v R 5 MR AR AR 2 DL R AN [R] AR AL X
A GBI 1) A KR A BRI ) B 0

A HC A TR LA B IR AT | A e AV T
AR, BRI, T S F B AN 1) v A2 R S 1 L5 1)
R R T b A o B 7 nT R SR R R ) B LT
(BEnmn &, 2011), /&, BHF TAEHR C Lt &
i Y T PR R R B B B R 9 Ak G A R
(IS5 2016), H i T FRFE A BRI A%
IR, BT, 3R EE SRR D 2R MG S
RHCERT. SR, Bk R AN B AL G iR R L
A EEHE A R R A (R R AR 5, 2017), R
SEHTA KEHFFE R, SR b AR o B A A R 1
2, e A G R (I A, 2011) . FEAT
HEERBCR(Wu et al, 2011), $EE 4R Sk 5o
FIFIURR F1 (R 5, 2017), $2 0 e i (B AR
%, 2017), FREEVERE AT AL S (T 258, 2018)%%,
{HLIX B BIF 5% AR 2 7 5 PN IR A8 % 180 Tt 9 5 A A 1
THATHY . REH S IER FRE A 2 SRR, 2 R
IR BE T 1 A AR R RN BR 85 i 281 ] RE A E 5K
KRS, HIL, GRS 08 7550 i iR X oA &
BLRISE R L, @A Mk, W JCRE N SR AT
PEAEMBE A ST 5T, XA F FRg 8 FR aa U e Ak
b Ao B e = b i R R . STk, AR RS
FAS PN A RS SR A D A5 T, SRR LA IR R E S52
TEREXT rh A2 8 B i ) 8 ) % B P R RN AR BT R A
A FZ0E , DA A vh e Sk R e T SR A B R A T
I FH LA Tk A S 30 AR 4

1 #REFE
1.1 SEISZiT R SRIG SR

SIS T bR O E R ) 6 AT AR
3000 m* 5 H FR A T 8 R b AT, AR R 2 W7
T, WENIHRE, HE5E R 4m, BETEHN 3 m,
WERH 0.5 m, HrE A5 XK *5E=51.0 mx33.5 m),
AR 1700 m?, 43 RS b AN E 4% E 35 em 7
() EHBTT 106 FEL AR, B 1k 5 6 8 1k M TR AR . LS )

e A R AL GE AR R, BN LN 4 B 3 A
SEAT S IG I , BC A Gk 2 A DA AR AR B 0 4 A
o, KRR R AR R ECA R, b, s 1#
2401 3#TERPRIAR A3 3R 1.2.1.6 F1 1.8 mm (W VT I4E
WA AR, SRS RS K TRk G T A
FEA YRR A PR B S R  A% Ge iR i 4
WEGOM AN ER N, AR S . TR A RN, R
PR SRR FOK R, AR B B VAR Ay i 1 Y R
M ELORAG R MR SR s UL 1, R RI PR R R
AR ER 2,

& RS H 3t 3 6] SF- 5 F 2020 4F 5 A 15 HI%2)
PR KRS, FOAEREEE R 10 cm, 47HE R 25 cm. FHH
VY JE B 8 3 50 %A — 5 1 ) 7K 4E 2E (Alternanthera
philoxeroides), b & EE ML BT, K AGAE THIFR
T H ERVA Y 50% 2547

2020 4 6 HHa], M bR S I Y
FIEEART SR s T P b S R (2 0.6 g/ HOTA
6 /e SE g I, A RS Dt E 4 IR 30 HU L/ nd
F4) 25 T (5 TS v AR kg e T A T ) iR A 5 8

1.2 FEEE

SEGTF 2020 4F 6 A 15 HIFHRIER M, 4 H
16:00 22 A —IK, 20:00 2247 KA sk iH . AR PG K IR
FEE B 16 0 R 5 VR A B R, I i sk 2% 1Y
B H PR 2 2 M AR B B ke, B Ik
IKAGHE %5 BE 2o v 5 ) rh AR GBI (R TR SRR R
JEIHEAT 1 b AR pH . 2 UR A R £k 5 2 1 )
FE, RIEARBUEN, A HAGAHK 1, #oka
HRAE SR BUAA A , I S8 0 2 500 sl s 2 2 5
P KT 4 H 06:30 F1 21:00 M 2 7 Ao 2 g
TG O
13 FmMBERE

131 A¥KHRL B 7 AT, B A R RIBEPLA
BRI HP MARE 200 H40EE, M4 55—
A+, AT ENRREREARKS G, RAEFRT
KPR ECK R 0.01 g), HERGIC T4 R A TR
FVE ) o 3 3T 54 E R (WGR) AR E 42 K R (SGR) ,
EARXT

WGR (%)=100%(We=W1)/W

SGR (%/d)=100x(InWt-InW,_,)/D
Kb, WeHsS « H R PR, W, 5856 1 A
BT YIR TR, D R SRR ] b R
132 RATFHRRE AL H ikt Ir
FESCH T 11 H s ik, BRI B LB
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Tab.1 The feeding strategy of juvenile E. sinensisreared in rice fields
fit A 1Ak Formulated feed group 455 B RHH  Traditional mixed feed group
I 1] - MR - e
Time Diet Feeding Diet Feeding
rate/% rate/%
2020-06-15—2020-07-12 AR 5~8 M EiE=21 7~10
Broken diets Soybean : Bran=2 : 1
2020-07-13—2020-07-15 N 1#bE R S~8  TOM: k=21 1 7~10
Juvenile diets 1# Soybean : Bran=2 : 1
2020-07-16—2020-07-20 N 15 35 B ERKF hE=110] ~7
Juvenile diets 1# Soybean : Corn flake : Wheat=1 : 1 : 1
2020-07-21—2020-09-04 T oA RN & B IR S R 2~4 BRI BORA =110 3~5
Feed alternately with juvenile diets Soybean : Corn flake : Wheat=1: 1 : 1
2# and fermented diets
2020-09-05—2020-09-22 FIVEE 2#IDRL R R S B 1~3 0 B FOK =102 1~3
Feed alternately with juvenile diets Soybean : Corn flake=1 : 2
2# and fermented diets
2020-09-23—2020-11-20 FOEE 3#faDRL R L DR A e 0.5~2 0 TGOKT : oK A =1 2 0.5~2
feed alternately with juvenile diets Soybean : Corn flake=1 : 2
3# and fermented diets
F2 AEERHNERENAR %, TE)
Tab.2 The proximate composition of different diets (%, dry mass)
THAL 2 FR Diets 7K 43 Moisture # A Crude protein & Wi Total lipid K4y Ash
W%k Broken diets 10.42+0.23 44.12+0.18 8.53+0.28 10.21£0.17
HE 14178} Juvenile diets 1# 11.02+0.16 41.53+0.33 8.98+0.38 10.25+0.22
HIE 24178} Juvenile diets 2# 9.58+0.15 36.02+0.19 6.77+0.29 9.08+0.26
HIE 3448l Juvenile diets 3# 10.11£0.34 41.85+0.36 9.12+0.24 10.88+0.33
KEEIERE Fermented diets 44.02+0.39 36.36+0.28 7.32+0.21 8.87+0.11
HH1 Soybean meal 11.43+0.18 42.56+0.52 1.88+0.12 5.78+0.31
%k} Bran 13.77+0.22 14.02+0.19 4.38+0.23 3.65+0.11
/NZZ Wheat 12.85+0.12 12.03+0.09 3.33+0.08 1.82+0.05
FK Corn 12.48+0.13 9.56+0.16 4.62+0.15 2.78+0.12
300 HLATVEE 43S X6 A 10 AR T v O A ) o i FCR =iH#E1HH} S/
e, JFRAE K] 25200 1) By J7 i FI W n 8 2 1 (e 2877 VB G SR ) T o T D )

PERCER, FR T3 A b 0 (1% S 24 A 5 o R —
PRI X A R A0 S A o o A TR
Xlsr: <6g. 6~<10g. 10~<14g, 14~<I18¢g, =18 g,
A3 GET 2SR DX ] L] o AR Fe 24X 6 17178 H St 3
(TR L A | P RA R LBV S L, oy BT
IR FH R P A = i | L P R (R
B IE R 0, IR TS L T R R AR
A S 6 ) 38 PR ) AR L o R A B R i, T
Tk R EL(FCR):

1.3.3 HGRRMIEAR . IHILEEIS AR fe i AL R 38
ARG 2 9 Af], AN E DR fRAE 9 J
W HESEE KSR VK ERRBES . SR 1 mL G
PR S S 3 25 JaE el BB o £, g 11 R v )
3 HAEE A Mk B A I — AR T 2 mL BB
B SRJE R B 2 A, R 3 B
GV R A I8 T — DR T, T R RN
ML 73k CLARF A T80 CABARIE VKA Fh A7, I T4hiE s
SRS T A AT STk B e 8 5 I 5 o
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Rl U SE I, BRI 2 g 22 A7 B FIBERR , A 10 mL
(s SR R 1: S)FRmAERESRKE, H
T10B AU SR ERAKA, FEE)SIK 30 s, #E 4 C
12 000 r/min £5F F &0 20 min, BOHREBRCEE N
WAE, TRENHNTOE)HRE.C, b EE R T
JG B4 Mt o LK A R S 0 0 AR ) SR AR 2 KK
30s, SRIGFE 4 C 12000 r/min 244 F B L> 20 min,
WO BSOS o R g s AR ) T AR5
Fiv A )k ) & D 2 B ZR M (total protein, TP,
A045-2-2) . & & B2 (total amino acid, TAA,
A026-1-1). FRZ % (urea nitrogen, BUN, C013-2-1).
2 B i (glutamic oxaloacetic transaminase, GOT,
C010-2-1) . & N ¥ 2 M (glutamate
transaminase, GPT, C009-2-1) . fi# & H A (trypsin,
C010-2-1) . fi [0 il (lipase, A054-1-1) . o- 3 H} B
(Amylase, C016-1-1), £f 4 E fiff(cellulase, A138-1-1),
B4t A Ak B8 77 (total antioxidant capacity, T-AOC,
A015-1-2) A1 #A8 5 4k W) 15 1k i (superoxyde dismutase,
SOD, A001-4-1) . N — [ (malondialdehyde, MDA,
A003-1-2) . B 7% % B2 Ml (alkalinephosphatase, AKP,
A059-1-1) . W& VY # B2 [ (acidphosphatase, ACP,
A060-1-1),

14 SitaH

BT AT B 5 R T {45 M 22 (Mean+SD) R .
KH SPSS 22.0 AKX LI B AT S b,
Levene JikilfAT 77 255 RGN, YA 2 1 551
BF, WO EAT ROE SE BT T AR AR B, Rt B A
WA SIC 06 A A HE AR IR 14 22 520, Y BUR 355 5 AN 1l 2
FMETT 20, R Mann-Whiteny test #F4TIES 506
5. B P<0.05 A2 B E . FH Excel fil GraphPad

pyruvic

—_
w

r A & Female

Wi &%} Formulated feed
O4&4: A%} Traditional mixed feed

w11

)
H

SEYAREE Average body weight/g
w

(=]

10 11
A 453 Month

Prism {1 L2 il AHOC P 22
2 HZREMH

2.1 H£KIER

1 2 A AR 2 70 g 88 75 4 B B 1 A
R ASAAE DL . JCIEMERE, 7T—11 A A Rk rY S
YRR R E T s R, Hd, 7 A GRS R
2 ) A T W o TR S R4 (P<0.05) . T8
FEPH LI 6] ()38 E R AR AN 2 B, AN SR AR
W, 2 G TR Y SR T R AR T
Be & mbBHEAE 7—8 H R 9—10 H 1y &R K T4
THRLE, i 8—9 H A 10—11 H I al4E St iR 4 4
HARR TR R AR m = , BA DR A A 1
FRUE 10—11 AR TS med, KA 24
)1 R AR — B, 2 ZH T 0 R I R A R AR
Tl T 25 51 L5 18 F R AR — (R 3),

22 mAFHEMEREMMESH

2 300 2 FPHRHR LX) v A8 S B M 4 R R 5
PEREAYE I o 2 FREERME U IE 5 2 B -3 iR I i
| RS IR IR . IR R R 1 R
FEEL L R 1R EE H R TG R TG R 2
5 (P>0.05), kL, LG M IE R N8R 1 %
TSI R TR i T S5 4 I A WA T L
B, 2 PR, DA S 3] 35 8 1) G %
YITE 20% 25 47, (RAL SRRk 2 I dl ke 22 50 B 3 v T
A RHH (P<0.05) .

2 PSS 2 % BT84 AR 20 A AN 4 BT
2 LRI B BRI A E BRI E 6~<10 g, BlATH
B RE GE AR 430 R 38.33% A1 40.17%. BLA1H

20157 B ifEfk Male
32
5 WAt 415%} Formulated feed
i O4/£%e 7%} Traditional mixed feed .
B 10+
Na)
&
5
z
| Ol
-
= UL
7 8

(=]

10 11
H 4 Month

Bl ARG B 2 RS 7R A 188 57 58 I Be ) (R i AR Ak

Fig.1

Changes of body weight of rice field-reared juvenile Chinese mitten crab under the two feeding modes

FTREARTE “*7 FRom LR 25 83 (P<0.05), T,

The columns with “*” indicate significant differences among different groups (P<0.05). The same as below.
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150 - A Mfi{& Female 150 - B #ifk Male
W FiA 48k Formulated feed l Wi & 4%} Formulated feed
. T DK Traditional mixed feed . O&4: A4 Traditional mixed feed
S 100 - S 100 -
O O
= B
¥ #
gsm gsm
0 | i ’;‘ i |—_=| 0 1 1 i 1 ’l‘ i | ’l‘
7-8 9-10 10-11 7-8 8—9 9-10 10-11
H £ Month H 43 Month
P2 AR B 2 FhIEDRHSE T TR RS H 0 SR A B B 1 B 2k
Fig.2 Changes of weight gain rate of rice field-reared juvenile Chinese mitten crab
under the two feeding modes
41 A MK Female 4r B Mk Male
W R4 1A%t Formulated feed WA A%} Formulated feed
S 3l &S5 m%} Traditional mixed feed S 3l T [4&%: A%} Traditional mixed feed
N -
wn wn
5 bl
& 1f i £ 1t ﬁ
0 1 ﬂ i ’__r_‘ 0 1 1 i 1 i 1 ’l‘
7-8 9-10 10-11 7-8 8-9 9-10 10-11
FJ 1% Month H 4} Month
K3 rhARgE e 2 R DRI TEAR FH 088 55 58 ) B ) R e A R AR AL
Fig.3 Changes of specific growth rate of rice field-reared juvenile Chinese mitten crab
under the two feeding modes
x3 2FMIERMEX e R4 EIEE T EE NN
Tab.3 Effects of two feeding modes on the culture performance of juvenile Chinese mitten crab
reared in rice fields
it H [REX TR E i 1 GE R A
Items Formulated feed group Traditional mixed feed group
IEH LR Average body weight of normal juvenile crab/g 11.39+0.28 10.48+0.35
1 W R PVESE KT Average body weight of precocious crab/g 24.97+0.09 24.54+0.16
E# N7/ Yield of normal juvenile crab/(kg/667 m?) 43.4148.76 38.9449.73
1 % FLE P R Yield of precocious crab/(kg/667 m?) 23.43+0.61 19.60+2.61
B Total yield/(kg/667 m?) 66.84+9.38 58.53+12.34
1 WA T & L Yield percent of precocious crab/% 35.63+4.09 34.05+2.73
G # Survival rate/% 20.30+3.76 19.09+3.86
R R% FCR 2.74+0.44 4.40+1.12°
de B LA 7 FORFE MR 2 FhEekd a2z 5 R 3 (P<0.05), A,

Notes: Values with

7332

represent the significant difference between different feeding modes at ment groups at the same time

point within the same row are significantly different (P<0.05). The same as below.

B TE<6 g Ml 6~<10 g DX [i1] PN A 41048 LU AR 15 55

23 FEEBRRABIHELBIER

TR, EAE At 3 A UAS A9 F0 8 LL 12 & T A G

R,
3 25 5 (P>0.05),

Rk b, 2 RO SR AT AR 53 A1 TC

2 PP A A Y R 4 o B
Wi DL 4o WLMERET R, BCA R 2H 4 B itk

=2
w

ib)
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50 E it & 17%} Formulated feed
O4£4: %} Traditional mixed feed
40 -

30 -
20
A ’l‘ I ﬁ
0 jl 1 1 1 1
<6g 6<10g 10<l4g 14<18g >I8g
g X 8] Size

ARG ECHE 2 BhIDRH TR A T
Fr BB B e A A o3 AT
Fig.4 The size distribution of different body weight
ranges for juvenile Chinese mitten crab
reared in rice fields

LB Percentage/%

K 4

B P ) R 1 (TP) 7 i 08 2 T SRR A (P<0.05),
M B L R (T-AA) R 2 A (BUN) & 12 DL I g i
H 4 B il (GO T) R4 TR % 2 il (GP T 1 ¥ 6 i
FHF(P>0.05); WM T, LSRR
B IR Z A (BUN) & i AIF AR B GOT 36 H i & &

TFHLA B (P<0.05), 1M LMK EL H TP AT T-AA & i
KPR R GPT 16 1370 1 3 25 5% (P>0.05), It
A, T o gk B PR R I i
JER R 25 P P G ) T

2 AR X v A2 2 B 18 &0y 8 T AL B I A
s IR 50 OIS MERE I 2 e, il ARl 5%
GHRHMBEE OB ZHY LR EER
(P>0.05), i Fic. 73 Ak 2E S 188 00 I 188 1 g g v 149 s
i 149 5 v TAL G MR (P< 0.05) 3 15 S8 FHokk 4 I i
) o-JERT BTG ) B T RS R AL, M o-TE
3 TG AR A R AL SR A T E R
(P>0.05).
mEtrEIiEtR
2 AR 0 v A 2 B 8 &)y B bt SR L e A A
P2 DL 3R 6. SEMERE T S, BCA RDRRAL Mtk EL rh i
T-AOC . AKP F ACP 3 J LA K AT iR v ACP 3% 1=
FAEG R (P<0.05), BUHEME S, BlA ek i
WL Y T-SOD I 7 i 3 I T4 8L R 41(P<0.05),
I MLk E P MDA #& & & 1% 5 k4

24

F4 2FEREANPEGEEYEEARAGERHLLE
Tab.4 The comparison of protein metabolism indices of juvenile Chinese mitten crab
under the two feeding modes

Mif#% Female HESE Male
H T4 ikl fEGEtRh L P A ik fEGE bk
Items Formulated Traditional mixed Formulated Traditional mixed
feed group feed group feed group feed group
1Lk 2 Haemolymph
BFEH TP/(mg/mL) 54.95+8.10" 39.9749.30 50.94+9.40 45.43+10.38
RAE IR T-AA/(umol/L) 4.84+1.05 5.37+2.18 5.66+1.88 5.08+1.79
JR % & BUN/(mmol/L) 25.99+5.16 34.37+8.84 4.85+0.95 8.01+1.78"
JFJEE Hepatopancreas
REHLHEB GOT/(U/mL) 1.41+0.76 1.32+0.73 0.61£0.25 1.37+0.70"
KN AM GPT/(U/mL) 0.91+0.15 0.70+0.26 1.06+0.59 1.24+0.67

R5 2FERMERN LG BB BITRAR PIHAEE NN
Tab.5 The comparison of digestive enzyme activities of hepantopancreas in juvenile Chinese
mitten crab under the two feeding modes

Hi#% Female HE#E Male
i i 45 fi A 41 e Tl Tic 45 fi sk 4 e Tl
Items Formulated Traditional mixed Formulated Traditional mixed

feed group feed group feed group feed group
JRIFE I Trypsin/(U/mg prot) 622.00£171.29 576.34+£95.20 641.59+122.20 576.79+156.81

f& Wi Lipase/(umol/min/mg prot) 2.03+0.17" 0.76+0.12 1.82+0.27 1.00+0.20
o-TEKE  Amylase/(U/g prot) 138.00+23.32 126.81+24.15 115.86+16.72 148.93+23.83"
L4 Z W Cellulase/(U/mg prot) 74.74+23.02 85.24+16.57 71.36+31.20 77.40429.32
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Tab.6 The comparison of antioxidant and immune indices of juvenile Chinese mitten crab
under the two feeding modes

A% Female IfE#E Male
itH i A S R i A T SR
Items Formulated Traditional mixed Formulated Traditional mixed
feed group feed group feed group feed group
Mk Haemolymph
ByiEIEES T-AOC/(U/mL) 7.05+1.27" 4.79+1.00 5.77+2.05 3.95+1.04
RBAYEALEF T-SOD/(U/mL) 112.03+19.30 137.91£19.20 76.88+34.09 148.47+26.58"
N MDA/(nmol/mL) 12.44+2.98 13.64+2.50 22.8243.99" 11.50+2.52
T MEBRERES  AKP/(U/mL) 5.80+1.07 3.34+1.16 2.23+0.42 2.84+1.06
W PERERREE  ACP/(U/mL) 7.85+0.91" 2.08+0.62 1.89£1.39 1.56+0.46
AR Hepatopancreas
HILEALRE S T-AOC/(U/mg prot) 0.67+0.19 0.50+0.18 0.49+0.11 0.52+0.20
B AEILY B LB T-SOD/(U/mg prot) 1.88+0.57 1.83+0.81 2.08+0.69 2.59+0.56
B EH kit E ALY GSH-Px/(U/mg prot) 3.72+0.82 3.55+0.79 3.80+0.28 3.66+0.61
N MDA/(nmol/mg prot) 2.61+0.91 3.34+0.97 2.84+0.92 3.53+1.25
TPERE R EE  AKP/(U/mg prot) 40.27+13.36 49.95+14.18 35.39+12.39 33.18+12.54
RPEB IR A ACP/(U/mg prot) 5.34+1.36" 3.42+0.91 2.96+1.02 2.54+0.72

(P<0.05), WAk, Toit &R A AR IR AL SRR 2
A58 1 DAL 94 £ AT IR b AKP I ACP ) 5 T I
3 itig
3.1 2MERMER XIS HFREINESFEMAENZMm
A 5T A ) S AT D A e AR K M R A R
MY BE MR, 52 e B A 8 Y B 3R A P e UL S i
KT 25 (Racotta et al, 2003), AL A, it
O 0 S, 1 ) TG ek 2L ) T S K I
RFAEGMRL, H 7 F BC A IR0k 2 A% 1Y 7 544
R ERTAEG MR, 250 RW, R TR
B DA 1 v A G340 88 mT LR A AT i SR AR PR
AE , X 5 Z i — 2 rh A G0 M b 8 5 5 A DG 5T
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AR L, B DR OIS S e | L P e
BT R 5 T AL G R 4 HL R 2R 5000 i R LA
TSR R REAEL, A 43 M TC S IR0 AT DL AR Ak
RFFRFARR

BB R 1 W R LR v AR G B A R
TR DL DA, R N PR RS R [ A A 2
W REG [ B DL R R L KR SR
BREAE FREIMER R A KR A, 2001), AT
g, TERG I FRAE S5 0E T 2 FhERLZH 1 8 B 308% L 9]



43

A i 452 2 o ERDARHASE SO0 5 T % B b e 8 B 4 88 7 11 R A A Bl ) 2 i 195

(35%) FLTE M IE 45 0 T FRFH A 1 I8 R BR (5%~
15%) @R Z (484, 2015; F/AE% 2018, EilFT
2, 2020), X 0] B85 A AR A T BOUK A DL E
T TR ARG O, AR v R rp AR S B % IR
ST AT DA I AR B 1 TR L (R 8
25 2001; HRATTI4E 2001), HeAh, AT RE -S54 M LA
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W T G AR P R TR 2 T v e S R 22
TH AL B I I8 DR, 5 RS SR AL (R A
KT NEMACSE o KA A WK KL 4 )%
YIMHE . WFFE R, ship A o g a1 it R B o it 7% 1
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Effects of Two Feeding Modes on the Culture Performance and
Physiological M etabolism of Juvenile Chinese Mitten Crabs
(Eriocheir sinensis) Reared in Rice Fields

YANG Shuaishuai', ZHU Shaicheng', ZHANG Dongdong', PAN Zhenxiang',
LI Jiayao', WU Xugan'?*", ZHENG Shanyu’

(1. Shanghai Aquaculture Engineering Technology Research Center, Shanghai Ocean University, Shanghai 201306, Ching; 2. Fish
Nutrition and Environmental Ecology Research Center, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 3. National Experimental Teaching Demonstration Center of Aquatic Sciences, Shanghai Ocean
University, Shanghai 201306, China; 4. Agricultural and Rural Bureau of Huaiyin District, Huaian 223300, China)

Abstract The Chinese mitten crab (Eriocheir sinensis) is an important economic crab in China.
Across most of China, juvenile Chinese mitten crabs are cultured in earthen ponds. Juvenile crab cultured
in rice fields is mainly restricted to the northeastern region. Rice-crab coculture is a new mode of
sustainable development, which has developed over the past 30 years in China with progress in field
engineering, culture density of the Chinese mitten crab, and ecological benefits. However, there are no
reports on appropriate feeds in rice-crab coculture. Presently, crabs reared in an earthen pond consume a
traditional diet (including soybean meal, corn, bran, and wheat) or formulated feed. Due to the numerous
advantages of formulated feed (including comprehensive nutrition, stable quality, and ease of feeding) the
development of practical and cheap formulated feed for Chinese mitten crab is the latest focus for
promoting the sustainable development of the Chinese mitten crab industry. Although researchers have
developed a series of formulated feed for Chinese mitten crab, traditional feed is more commonly used in
the culture of Chinese mitten crab due to farmers feeding habits and the low price of traditional products.
However, numerous studies have shown that feeding Chinese mitten crabs formulated diets has many
advantages, for example: it improves the survival rate, reduces the early maturity rate, improves
non-specific immunity and disease resistance of juvenile crabs, improves the quality and culture
performance of crab species, and economic benefits, etc. However, research were usually conducted under
indoor or pond culture conditions. The culture environment of rice fields and ponds are quite different to
each other. The feed sources and environmental stress on juvenile crabs may also be quite different
between the culture environments. Therefore, it is important to explore the feeding mode of juvenile crabs
cultured in rice fields. However, the optimum feed and the effect of different diets on the growth and
physiological metabolism of Chinese mitten crab reared in rice fields remains unclear. It is important to
optimize the rice-crab breeding mode to achieve a high-quality Chinese mitten crab industry. Formulated
diets and traditional diets (soybean meal, bran, corn, and wheat) were fed to juvenile E. sinensis cultured
in a rice field for 152 days. Each feeding group included three replicates. This study was conducted to
compare formulated diets with traditional diets using culture performance, protein metabolism, digestive
enzymes, and the antioxidant and immune indexes of juvenile crabs. The results showed that: (1) the body
weights of female and male crabs from the formulated diet group were higher than those in the traditional
diet group, but the differences were not significant (P>0.05) (Fig.1-3); (2) in terms of culture performance,
the average body weight and yield of juvenile crabs, 1-year-old precocious crabs, and the overall total
yield and survival rate of juvenile crabs in the formulated diet group were slightly higher than those of the
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traditional diet group. The feed conversion ratio of the formulated diet group was much lower than that of
the traditional diet group (P<0.05); (3) in terms of protein metabolism, the total protein content in the
hemolymph of both female and male crabs fed the formulated diet was significantly higher than that in the
traditional diet group (P<0.05). Conversely, the contents of urea nitrogen in the hemolymph of male crabs
and the activity of glutamic oxaloacetic transaminase in the hepatopancreas of the traditional diet group
were significantly higher than those of the formulated diet group (P<0.05); (4) lipase in the
hepatopancreas of female and male crabs in the formulated feed group was significantly higher than that
in the traditional diet group (P<0.05). Conversely, the a-amylase activity of the male crabs in the
formulated diet group was significantly lower than that of the traditional diet group; (5) the total
antioxidant capacity, alkaline phosphatase, and acid phosphatase activities in the hemolymph of female
crabs and the acid phosphatase activity in the hepatopancreas of the formulated diet group were
significantly higher than those of the traditional feed group (P<0.05). In conclusion, feeding a formulated
diet can improve the culture performance, promote protein deposition and lipid absorption, and enhance
the antioxidant and immune capacity of juvenile E. Sinensis reared in a rice field. These factors result in
improved crab quality. This study provides a basis for optimizing the culture technology of Chinese mitten
crab and the development of a formulated diet for improved rice-crab coculture.

Key words Eriocheir sinensis; Rice-crab co-culture; Feeding mode; Culture performance;
Physiological metabolism



