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R T AR B 8 1Y) 52 LA AR OCHGE . ISR
B, MR AR BTG G R 1 A B R IR 4 0
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Tab. 1 Nutrient composition of different diets

n=3; X+SD
i F Ao SHEE% BRIy
item moisture crud§ cther sh
protein extract
KAEA: Dietl  93.31£0.34 25.99+2.83 4.70+£0.15 10.50+0.48

B & 1A Diet2  6.99+0.09 38.70+0.47 8.56+0.09 10.39+0.17
YR El Diet3 50.11+0.27 32.08+1.80 6.39£0.11 10.66+0.46
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Fig. 1 Variation of water temperature in Eriocheir sinenss culture
ponds in Chongming Base of Shanghai Ocean University
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o0, FREHTE ST B M RRE LK R KT,
SRJE R LT R RS IR E R i 21 0.01 g)o 5550
T 117 21 HER, ¥4 MFa G, Wiz
MISEE0 2 o KW B vk RIS, 1.0 mL 6
PG 28 AR 3 3020 R BEER MR 0.5 mL ifin bk A
AT 15 mL BLLAEH, IR T-40 CUkARfR
7o TR STITHDRE B 50 5 R I3 18, K5 B4
VB g i O o 1 PR 4 T 40 C UK AR 1R
FE o W IR AR AN 2 R Sk M FR L R s R 6 7 4 8 K
PRI 5N A AR T 40 CH R
1.4 $ERNE

HF F 1 8 K (weight gain rate, WGR) ., $FE4
- (special weight gain rate, SGR)HIT B AR5 %L
(hepatosomatic index, HSI)f 1A= T

WGR (%) = (Wor W, /W, X 100%
SGR (%) = (InWh—InW,)/(t—t,)x100%
HSI (%) = (Wa—W,)/W;x 100%

oA, Wy R Wa 43 51 Sk H St 0t B 45 20 40 1) T
PR ().

K H 105 CHET 3R 5 PoRE g Ak o 2 U,
17T 41 8 SR AR 118 7K 35 R TV R T M D v g A i
E o R BILIRE BOE I TR . 488 i e i A K
b B B A i SR 550 CRBR LI E 1
b Gl I R AR AR R R R o U
Folch 21y 05k, SRAGENT « H B IR W (VV=
2 DFEICIERL | 4 I I AR AR A i SRR -
EH R,

20 4 A POV T e ) 4% T 0 35 S0
T, R e A W TR T T A AR
D E GV RIR ) o-JER il (a-amylase, a-AMS),

Ji& Wil (lipase, LPS) . & 4 [ i (pepsin) Fl 2] £ 2% i
(cellulase, CL), %% Ifil v A1 A R AR b A9 #8 S AL 5
{L M (superoxide dismutase, SOD). M Pria kit
(total antioxidant capacity, T-AOC). i % fk =i
(catalase, CAT)FIN —[i¥ (malondialdehyde, MDA),
LI A1 35 AT R A PR R IR iR (acid phosphatase,
ACP)FIH 4 W5 2 Bt (alkaline phosphatase, ALP),
1.5 HELE

K H SPSS 21.0 FR{EXT S g a4 T 48t o
B, H Levene X 4B Ay IR | M ER | KR bl
AR AR . THAREE . PR FIERE
SRR M AT O 25 R R e, M AN A ST
PR 5 25 X0 43 PS4 T ROE sX 50T 7 AR Ak
B, ARG HEFT PR R 7 2250 M7 (one-way  ANOVA),
K H Tukey s-b (K) LT 25 IR, YEdaFE
JaA AT R T 20, R Games-Howell JE
SRR L AT 2 H L. B P<0.05 S22 55 i 3
P, S5 LISEYIEEPRME2ZE (X £ SD) o .

2 HZRE5HMH
21 3 MmIREAN R B BHEE KRN
e

3 P MRAR T S5 5 0 1] &) 8 5% A 1k fg an
2 Jin . Diet2 ZH M b &) B8 28 KK 8 1 ok e,
Diet3 ik Z, Dietl &Ik, 412 AIAFAE i 35 2
F(P<0.05), 7E£ WGR. SGR F1 HSI =45 Hr[a] 22
S HLRMREZEM, ¥4 Diet2 41 % 5T Dietl
#1 Diet3 21(P<0.05).
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Tab. 2 Effectsof different feeding modes on growth and hepatosomatic index of juvenile Eriocheir sinensis

n=40; X +SD
SH item I female 1 male

KAEA Dietl  BiA 1K Diet2 RA 1R Diet3  /KAE4: Dietl  ECA AR Diet2  RA 1AL Diet3
WIHH A /g initial body weight 1.35+0.37 1.35+0.37 1.35+0.37 1.33+0.32 1.33+0.32 1.33+0.32
LA R H /g final body weight 5.48+0.21° 9.98+0.44¢ 8.09+0.35° 5.29+0.21° 10.54+0.49° 8.26+0.13"
WAE /% (7-11) WGR 307.65+21.85°  640.74+32.62°  521.30+9.55° 297.74+15.43*  692.73+37.01°  500.74+26.21°
RREHEK /% (7-11) SGR 1.18+0.04° 1.67£0.04° 1.49+0.04° 1.15£0.03° 1.72+0.04° 1.52+0.01°
JF IR 46 %0/ % HST 6.67+0.61° 9.19+0.99° 8.24+0.84™  6.35+0.60" 8.56+0.56° 7.86£1.06™

W AT B AN TR B 3R R 25 7 B 3 (P<0.05).

Note: Values in the same row with different superscripts are significantly different (P<0.05).
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BTN 2 Fi7R . Diet2 Ml Diet3 41 7—11 e, 7€ 8—10 H (8], Diet2 ZH ik 48 A= K i %
A B4 R R RS T Dietl 41, JFH Diet2  #t, Diet3 411K, Dietl 2%, HA4HAIFEAE
M T Diet3 4, £ 9—11 RIS HAMARAAFERE  WBEZER(P<0.05).11 10—11 H, &I Dietl 41
25 (P<0.05), FiE SR IEAT, A M4E M R, Wi Diet2 IR Z, Diet3 &M%, B4
) WGR 3k | B FREaS#((A 3), £ 7—8 HIal, BRI S E 27 (P>0.05), =44 711
Diet2 41 BERE A K A0, 1 Diet3 ZHNEMERE  H 481 SGR ZfbiE#5 WGR ELU(A 4).
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Dietl F/n/KIEA 4L, Diet2 FRFL &R, Diet3 R MH IR G4, H LRRFE 328 25 7 5 3% (P<0.05).
Fig. 2 Variations of average body weight of juvenile Eriocheir sinensis under the three feeding modes during the culture period

Dietl, Diet2 and Diet3 represent the Alternanthera philoxeroides group, formulated diet group and mixed group, respectively.
Different letters on the square bars represent significant differences (P<0.05).
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Fig. 3 Variations of WGR of juvenile Eriocheir sinensis under the three feeding modes during the culture period

Dietl, Diet2 and Diet3 represent the Alternanthera philoxeroides group, formulated diet group and mixed group, respectively.
Different letters on the square bars represent significant differences (P<0.05).
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P4 FREEIIE 3 P RS T vh A Gl 2 4 1) 1 R AL f i 0
Dietl 7 /KAEE4UL; Diet2 Frn & R Diet3 ZoR PIFIR-A 4L 7t EAS IR 783878 22 57 .35 (P<0.05).
Fig. 4 Variations of SGR of juvenile Eriocheir sinensis under the three feeding modes during the culture period
Dietl, Diet2 and Diet3 represent the Alternanthera philoxeroides group, formulated diet group and mixed group, respectively.
Different letters on the square bars represent significant differences (P<0.05).
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22 3 MERERANPEGEESEENENSA
skl

3 PR MR rh A Gl 2 4 AR L
EIREMNZE 3 Fias, Dietl 4K FIHE A & &
Pt s, Diet2 Ak, H 454l & A fE7E
¥ 2 57(P>0.05), 1 HERE fE7E 3 25 5 (P<0.05).
Diet2 F1 Diet3 41 M4 BERLIG I & X W& & T
Dietl 2, H Diet2 2% (P<0.05). £ Dietl 21

e 8 K 5y 5 B ey, T Diet2 2RIk, 44 EAF
TE 5 1 25 55(P<0.05) o 41 BE R A 1 LA 5 L3 T 3R
4 fii/R, 75 Dietl 4 MEMEDEE K o Bt im, 0
Diet2 2 (%, £ 417 7E Wi 2 5 (P<0.05).
Diet2 il Diet3 41 M i 2y 8 FH 28 1 FORLAR D5 7 5t 44
=T Dietl 4, HMEAEHH NS & 7845 4 A7 AE
T 25 5(P<0.05), 75 Diet] ZH M bfE 4 8 K 73 5
e, HLAS AL IRAELE i3 25 5 (P<0.05),

®3 SHRREXTHERRBEERELERPIELER

Tab.3 Comparison of conventional nutrients of hepatopancreasin juvenile Eriocheir sinensis among three feeding modes

%; DW; n=6;X+SD
i female E male
WH
item K4x HEH HLIE R4y K4¥ HEH AL RSy
moisture crude protein  ether extract ash moisture crude protein  ether extract ash
JKAELE Dietl 51.25%7.51  15.72£1.37  63.80+4.79"  3.27£0.36"  65.58£9.96" 39.15£5.09° 50.94+12.28"  5.03+1.06
lit & 17Kl Diet2  43.82+3.29 12.89+2.02 78.48+2.16° 1.91+0.40% 42.1141.56*  13.20£0.66°  78.89+2.93" 2.06+0.05%
IRATAEL Diet3  44.06+3.81 15.60+0.79  74.68+3.17°  2.02+0.03*  44.75+2.04* 15.81£0.89°  73.45+2.62°  2.37+0.02°

T [T Bl oA [ 7 BERoR 22 5 .35 (P<0.05).

Note: Values in the same row with different superscripts are significantly different (P<0.05).

x4 3HHRBREXTHEREENEXHERBILLER

Tab. 4 Comparison of conventional nutrients of body in juvenile Eriocheir sinensis among three feeding modes

%; DW; n=6;, X+SD

I female JifE female
iH
item KA HE A AR W K5 K5 HEH HLIE i N
moisture crude protein ether extract ash moisture crude protein ether extract ash
JKFEE Dietl 73.83+2.29°  53.76+0.54  3.37+£0.16°  30.88+0.29° 73.45+3.03°  54.16+3.01 3.94+0.57  27.98+1.14°
Fl& Kl Diet2  69.39+0.20°  54.99+3.20  5.2240.62°  22.86+1.50*  68.92+0.52°  56.75+3.19 5.61£1.18  24.54+0.65
BATR Diet3  69.79+0.26°  56.30+3.27  5.57+0.60°  23.05+0.46* 69.99+0.39°*  58.50+2.71 5.18+0.10  22.75+1.65

T [T B0 AR [ 5 B3R OR 22 5l 35 (P<0.05).

Note: Values in the same row with different superscripts are significantly different (P<0.05).

2.3 3 FIIREN X A EE L BEITIRRE
i 1 A BN

3 PR MR Hh e Gk 2 4 T AR T b
g vEanE 5 BoR, 7EMERE PR T, Diet2 Al
Diet3 41 a-AMS . LPS Hl pepsin i 1% J1 24 T Dietl
ZH, Hrb Diet3 4] a-AMS i /1 5755 (P<0.05), Diet2
ZH LPS F1 pepsin Wi JJ 5% /= (P<0.05), 1fii Dietl
Fl Diet2 41 CL i i J) .2 % T Diet3 41(P<0.05).
T e TR P, Diet3 4 o-AMS 5% 5 T Dietl
F1 Diet2 £ (P<0.05), 1fii LPS i % /175 Diet2 4H
55 (P<0.05), Hid & 4b B ] pepsin F1 CL A5 11

ANAFTE i 3 22 5 (P>0.05)
2.4 3 FIgIRIR X Ae 4 B BR 1) BE L RALER AV
=)

3 B RAR ST 4 I A b AR A T 1
Kl 6 i, FEMERE IR, Diet2 40 T-AOC fig
235 T Dietl Hl Diet3 41(P<0.05), i Dietl 41
CAT W% J1F1 MDA % &35 (P<0.05), Hr
Diet2 41 MDA & # ffK(P<0.05), —41[i] SOD i
WA R EES . TEFEREIFBIR T, Diet3 41
SOD [if#ii 711 T-AOC fE J1 ¥ 5= (P<0.05), 1
CAT i J17E Dietl 2 (P>0.05), Hirp =4
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Fig. 5 Effects of three feeding modes on digestive enzyme activities of juvenile Eriocheir sinensis hepatopancreas
Dietl, Diet2 and Diet3 represent the Alternanthera philoxeroides group, formulated diet group and mixed group, respectively.
Different letters on the square bars represent significant differences (P<0.05).
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Fig. 6 Effects of three feeding modes on antioxidant enzyme activities of juvenile Eriocheir sinensis hepatopancreas

Dietl, Diet2 and Diet3 represent the Alternanthera philoxeroides group, formulated diet group and mixed group, respectively.
Different letters on the square bars represent significant differences (P<0.05).
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Fig. 7 Effects of three feeding modes on serum antioxidant enzyme activities of juvenile Eriocheir sinensis
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Effects of diet on growth, digestive enzymes, antioxidant enzymes, and
immune enzymes of juvenile Chinese mitten crabs (Eriocheir sinensis)
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Abstract: In this study, we aimed to evaluate the effects of different diets on the growth and physiological and
biochemical characteristics of juvenile Chinese mitten crabs (Eriocheir sinensis) during the pond culture process.
To do so, we conducted experiments to compare the growth performance and the activities of digestive enzymes,
antioxidant enzymes, and immune enzymes of Chinese mitten crabs fed a diet consisting of alligator weed (Alter-
nanthera philoxeroides, Dietl), a formulated diet (Diet2), and a mixed diet (Diet3). Three replicates were used for
each treatment, with an experimental period of 120 d. The results indicate that: (1) At the end of the experiment,
the terminal mass, weight gain rate, specific growth rate, and hepatopancreatic index of juvenile Chinese mitten
crabs were significantly higher in crabs fed Diet2 than those in crabs fed Dietl or Diet3. (2) The hepatopancreas
and body crude fat content of juvenile Chinese mitten crabs were significantly higher for crabs fed Diet2 and Diet3
than that for crabs fed Dietl, whereas ash content showed an opposite trend. (3) Hepatopancreas a-amylase activity
was the highest in crabs fed Diet3 (P<0.05), whereas lipase activity was the highest in crabs fed Diet2 (P<0.05). (4)
Serum catalase activity was highest in crabs fed Dietl, whereas the total antioxidant capacity and malondialdehyde
contents were significantly higher in crabs fed Diet2 and Diet3 than those in crabs fed Dietl. (5) Hepatopancreas se-
rum catalase enzyme activity was the highest in juvenile Chinese mitten crabs fed Dietl, and superoxide dismutase
activity and the total antioxidant capacity were highest in female crabs fed Diet2 (P<0.05). The total antioxidant
capacity was highest in male crabs fed Diet3 (P<0.05). (6) The activity of acid phosphatase and alkaline phos-
phatase in the serum of juvenile Chinese mitten crabs was significantly higher in crabs fed Diet2 and Diet3 than
that in crabs fed Dietl, whereas there was no significant difference in the activity of acid phosphatase and alkaline
phosphatase in the hepatopancreas of male and female crabs in the three treatments (P>0.05). Therefore, our re-
sults indicate that, under the pond culture model of Chinese mitten crabs, feeding crabs a formulated diet based on
alligator weed is beneficial for the growth, digestion, and fat accumulation of Chinese mitten crabs, and this diet
enhances the antioxidant and immune capabilities of juvenile crabs. We believe the results of our study provide a
scientific reference and theoretical basis for the development of a formulated diet for juvenile Chinese mitten
crabs based on the addition of alligator weed.

Key words: Eriocheir sinensis; juvenile; diet; biochemical composition; digestive enzymes; antioxidant;
non-specific immunity
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