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5 7K B PR FE A DK PS5 ARV R A KPR RE S T AT T S AR 53 1 S e Fi b (R 5
skotE TEW ROk WEE B & BE X HeEn
OKAEZEE 58 FRE F 7B TR s, Wil & KA BRI 5T R H AR 7T
RS R, PEKREEM A BOK A E E 5 E IR E A, WM AR A dr R
Fht, W 3130000
i AR B R E S R 85 K (Cyanotis arachnoidea C.B.Clarke) X H A
THURAE KRR BT BAR Y A BE v  ARr tE E R AR . REE 12 0 SR R FE Ay
10, 30, 50 A1 180 wm [ & /K HAR INBFERR AR O S Rk ED Hr, FHETRDRL A id f s &
BN 10 mg/kgs WR5G 20 KA EMIE ORRERIE Y 180 pm) {HIE Y BR & AR 1
o K AN B FEL TR b, SR g B YER R4 ) 3,30+ 6.60+ 13.20 1 26.40 mg/kg.
BIE I 8 FHRIGTARL, AMERIAIREE Y (0.08£0.01) g HIH AR, FIRHRLE 1 At 2
&R 1 MR RA R X IR . SRR 3 ANES, BAES 70 B, R 60 d.
A B 45 TR o % AT MR AT W K SR B R R0 o A5 SRR TEIRER 1 oh, SRR
ML, TR INAS R PR FE 5 /K B4 H A TR R RS 2 AR K% (SGR) I E R (WGR) i
It (P<0.05) , FkLRE (FCR) R MK (P<0.05) : HuFE# (SR, HFHEIRIEE (HSD,
PP IR B 2 I KB A R SE MR 1, 4N B4 (THO) , ke Wi (HPA)
DA i 38 SE A M) B A g (SOD) ANBEAEBERRIE (AKP) ¥ PE % 4 2 18] TG 2 3 22 5 (P>0.05);
E XU ARG K B R AL S (1 BB TR TG R E R (P>0.05) o 7EIRE 2 b, 55X

A EL, 6.60 mg/kg W 7 B E 41 AT 13.20 meg/kg W 7 % 4H (9 WGR A1 SGR & 3 T

ks H: 2017-09-03

HEETH: ERERRIERES (31402308) 5 WiiLE HEKBHE LI (2014C02011) 5 HHTA
HATERIRIIE (2015C03018) 5 WL AR H:4 (LQ14C190004, LY16C190006)
EF A kot (1967—) , 5, BRPGRPHAN, B, L, BT RNKEE 7% .
E-mail: yxzhang@zjhu.edu.cn

HEEEE: Wan, BEh, MEASNW, E-mail: ziff2006@163.com
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(P<0.05) , FCR &3 [&{% (P<0.05) ; 26.40 mg/kg Wi i #2411 WGR. SGR. SR F1 HPA
BEMRT XA (P<0.05) , L WGR Al SGR 1 2 Z K T HABTR N EE /K H L (P<0.05) ;
3.30 mg/kg Wi R AL 6.60 mg/kg Wi BB ER 4 L 13.20 mg/kg Wi I 412 [H] WGR Fl SGR
ZFRARZE (P>0.05) ; FAXER HST, B B & Al R A B Aiek s, THC
DL 3% SOD. AKP G ZE R A EZE (P>0.05) ; 26.4 mg/kg Wi iR HALVE KA H
P B A B 5 1) BRARSE T e 5 AR AR L 3 T (P<0.05) o FHUE ]I, FARk e e K
fiili Je R & Bk £ 6.60~13.20 mg/kg I X HASVHEN B A B2 R AR, HASTHER
W R 5 3 Y S AT 585 7K PR A B FEE TG 8 A DG o i 7K B 2 S 245 e i B W R % H AR
RIS et it A P, L /K Bt S B R e B TR i R RN 26.4 me/kg) K S
H AR TR IR s 26 R HU0 2 78 PR .
OB FRKEL HAAER: A& WOEE: JRRE R
& 73255 S963 SCHRARIRAS: A SCE

W5 12 Y 3R EAT SRS e s ML R (R PR, %o PR SRR AR A B BT SR A A K g
BAWOR WAER, nI{Ek R s2zh o g g A KB e, R 5 24 bR s 58 i 5 .
HA e 2047 [ gt R 288 [ B i B2 i (ED o 20-F2 KR8 f2 i (20-HE) A 25-Jlii %005t 2 i (25-DED
HI Y-85 B A IR0 A 20 tHAE 70 AEARGES, I FCN DA 06 SR FH T S 050 R 3R 1) 5 v e
FEANPN LR AR AT I ST, Warner S8 2VR UL SE BB AR (2.14 pg/g) WT AR IR
(Orcouectes obscurus) BURMHEATWIR, (RHEHAK . H TR RIR5 0 78 b kA4
KA AR AR, ARFRPEE N, W B R BN ANEE R R, $E e T R s i
B AR,

#z /K& (Cyanotis arachnoidea C.B.Clarke, C. arachnoidea) F&HEHUE R M0 KRR
Y2 —, RIEHRINE BB FERRZ Y, CMBRMERESEN RN 1.2%, H

R B B B R AT E N 2.9%7. SACSEAGYIIRINGIA L, B2 00k B Bk B AR,
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HAP A Z 1, RIS e & IR 2 HIXCE /R HIE-10,

FERARCR R A R SR WA AL 25 % RE 2 AT IR B A o, g S 24 PR FE i T B OR
B O A B T IR A M B e L LU RTIOAR . A RUS M B, D R R, A
B, AR R IR,

H AB IR (Macrobrachium nipponense), XFRFEUR JUF, |7 A7 I ARG KR, A sRbE
%, BEER, AR EEAMR 16.9%. fEli 1.3%, 6. B SRgEERE, ORN
ERR KA TRIA A 2 — 09, KRk, AR R g s R0 52 sh i AE G R E
A TEAT EE AR FHUSY, (B HOR 5 S M S s ) AR S e OB A, H AT Wu
SR B W R R 2 5 IR FLANIEXTER (Litopenaeus vannamei) 1% ] N, 20-HE A 540
JUZRIEE TR IR [ B AR, S BO R RN 2SR 20-HE TS, LN X oF 14 402
SR REA e BEAL, R iR 7K ) SO A A2 75 B A R T A 8 2808 AT 0 (A B MR FH A A R
B o O TR R /K BB TR AN A VR o) H st R WSO I R SR 2R, DA 5 R
TSN ARV ) S SRE, A6 ) P RR Aok B RO, 4 R S 7K B 00 T RS DR B PR
i, I LA FKFIIAZ] B ASEIR AR b, BF T H AR AR RE L T A B ARy 7 %
G FRAR AL, DA IR (R 3 H AVRIR A K BRARTARL R A — e PUm i 8 &
ROC A FRHR IR R BEROR SR
1 MRS %

1.1 3R BT A GRDRHAC )

WIS 2 T AT R 1 KA IR BERLEE CRYBERLIE 73 324 104 30, 50 A1 180 pm)
(1) 5 7K R o 8 b A ek R S TR P e R 8 O 10 mg, B 4 RIS RN Sy
AR 1 28 3% 45, JELUAE SR IR B (i ey 0 o iR 2. 4%
K PERLEE Y 180 pm (Hdds ) () 8 7K B LLAS [ 7K P4 21 5L ity bl sk b A 5T o Pk ol

RSB BN 3.30. 6.60. 13.20 A1 26.40 mg, ELHl 4 FHREGTRE (2 Blar N 5%, 6%,
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7 8% FRUAANE B K E IR AR AT R (4R 072 .

LR R A TR WAR 1o AN [RDR R B2 (1) 8 7K B K G5 Sk 1 5 5 k) 7%
HAT BR A FTHRAE, Ry RERIEE A 104 304 50 F1 180 pum 28 /K FrH gt B2 R & 800 N 0.74%.
0.74%- 0.74%F1 0.33%. FHARTE R ERE T WL e R R A R AR . 5w it,
100 g JEREEARE 2 B IR BRI EE Y 104 304 50, 180 pm [ #E /K5 0.13+ 0.13. 0.13. 0.30
g, HIBAARL 1%, 2%, 3%, 4%; 4% 100 g FRlARHE 730 0 A I KLy 180 pm [ #& 7K %L 0.10.
0.20. 0.40. 0.80 g, fHlEEEL 5% 6. 7%, 8% XFHEGDEL 01 A1 072 RIFEATARE . I8 TA R A
PR TR KR I 60 H O, HZRC )T AR DU B 1R A, I FH A

EMAGRS, SR ISR AR, HANRERRE AL BB 1.0 mm FUBURLTRRL, X

TEE-20 cCUKFE & H .

R 1 BRI A FRIKT O 24D

Table 1 Composition and nutrient levels of the basal diet (air-dry basis)

WiH Items

J5Kl Ingredients

£ %7 Fish meal

A1 Soybean meal

S%Ff Rapeseed meal

A H Peanut meal

% Wheat meal

fayi+5 9l Fish oil+soybean oil  (2:1)

— KA B =44 Ca(H2PO4)2'H20

4iE K TIRAEL Vitamin premix"’

W R ER Mineral premix?’

=

& Content

25.00

25.00

5.00

8.00

28.50

6.00

2.00

0.15

0.10
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JH[EfE Cholesterol 0.05

SALBHE Choline chloride 0.20

B 777KF Nutrient levels®’

7K4) Moisture 9.37
A B Crude protein 4471
FLREWT Crude lipid 7.57
1588 Gross energy/ (MJ/kg) 16.87

VAT s 4 K TR EFS A Contained the following per kg of vitamin premix : VA 4 200 000 IU, VC 60

g, VE20g, VD;1200000IU, VK10g, VB 10g, VB210g, VBs16g, VB120.02 g, i nicotinic acid
50 g, MR folic acid 4 g, WLEE inositol 60 g, AW 2% biotin 0.1 g, ZMR%ES calcium pantothenate 35 g,

YA R IR RIS Contained the following per kg of mineral premix: KCI 28 g, MgSQ4-7H>0 100
g, NaH:PO,; 215 g, KH;PO4 100 g, Ca(H2PO4)2-H20O 265 g, CaCOs3 105 g, CsHi0CaOs'5SH2O 165 g,
FeCsHs07-5H>0 12 g, ZnSO47H>0 4.76 g, MnSO4-H>O 1.07 g, AICl3-6H20 0.15 g, CuCl,-2H,0 0.24 g,
CoCp'6H,0 1.4 g, KI0.23 g, a-#4[4iZ% a-cellulose 2.15 g.

Y E IR ASNME . Nutrient levels were all measured values.

1.2 REsh 5 1E I i

IS H AV AN SR 0 W AR REK = IR A R AR, iMAK (1.7120.07)  cm,
PRE (0.08+£0.01) g, MFEAEM, JEFHIE.

TRI6 F R B KR AR I RUAR A 0.76 mx0.36 mx0.45 m, PYA: I it H AR IR B 5 2 e,

RIS 7K il KBRS E RK, 7KIR 26~28 °C, pH 7.6~8.1, JEHEIKE >6.5 mg/L, H&

il

FIKE<0.01 mg/L.

I HERYITE 1 G, Pk RN —RIZhEF 2 100 B, BEHUBA 30 AS/KigRAE T, &4
IKER 70 o RBTFURJE, B 3 A KIAH LR 1 AR, R MR 1R (R
AR 30%, B BRIERNE 70%) , MRS NIFRIEE K 5%, P AT AR R
B RIS . R RHK 1 IR, BoKE KRN 1/3. IR FFEE R 60 d.

1.3 FEARE
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WIS AT 258 60 REHEE 1d, SARIGEF T4, FRE, T4 KAAR 0 B Ge it ik
. 1 mL JC B R L ECRAR 20 JRAISUR MK S, S5 40EER (B 30 mmol/L
FIREREN . 0.34 mol/L & ALAN. 10 mmol/L Z %I Z./Z . 0.115 mol/L i & #E4L Ak, pH 7.55)
1:2 VR A BT L. — 0 B i B A T Sl i s 2 CTHC R ik 0 g W 7%
PE (HPA) ; % —#F%B0» 10 min (700xg. 4 °C) , FifEMI ML T-80 CEBMRIR KA h - 1F,
I TR LR (SOD) FIBRIE IR (AKP) &4 I o

SR ML AR BT UK A T BB T L L e, U IR AR BT, AR 4K (4 °C. pH 7.0)
VN A, AT EARE, H TR SRS PRE S (AR T-80 CHEERIE TR
7, FTNE B EAR. JOBRE BRI
1.4 FebrillE
1.4.1 AAAERE SR BRI 2

R AE KR (SGR, %/d) =100x (In KB FE-In FI¥IE) /fa77 KL

A E % (WGR, %) =100x CRIE-YIHE) /A)HE;

FEREARFE S (HST, %) =100 /i f A 3595 5 /MR A 35090 26

BIEH (SR, %) =100 x E 25 AU 17375 U R 2/ 1050 T 46 I 580 R 2

TR RE (FCR) =t & BRI E/ CRYE-YIHE) .

1.4.2 e 5 s Fi b (R

FIFH MR THEORAE 5 AR (2000 N EHTEL THE T MK E P THC,

HPA [f1 5 225 W th M0 7R0 7180, 1 A

HPA=100xK )t FEAE/10M0 A~ L 4H .

SOD 1 AKP Jif 4 )3l 5 2> { B ¢ A= P A 56 P ik ) & Ui W) 2647 . SOD LA
Tk Z 1 SOD il #5E 50%HS Fr %t R KB 24 1 AMEMERAL (UD o AKP LA 100 mL M3 7E

37 °CHEFEM 15 min 7245 1 mg By A 1 AMEMHERAL (U) .
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1.4.3 T A REE P W &

e B iz FL 5 5 23 BN 10 fi (AR K T4 BB 4K, P BB S0 R AR AE VK i 509, 3 000
r/min %50 10 min, % S5 22000 LR E AR BT T AR T I E 3 4
A& (R ERE T ) S BT .

1.5 G Ry s

W7 g K5 ST TPS-30 MR EHTIE A MR AOK P20 St B it . WG A 2 H AT AR 1Y
[ BOEHE (LDso, 7d) N 1x108 CFU/mL. R5GHET 25 61 KB, MORAE S5 IR UF
BN EEREHLIEE 20 2, fEHEE 2~3 R LAES 1x10% CFU/mL ¥ 7K < $L i TPS-30
B, TESTEDN 0.02 mL/JR. WFEES 12 h IE BRI ERL, WIS 7d BB R,
2GSV AE N
1.6 o i

FIr 3 A3 AN 2552 $0H 1 P S (bR HE 1% (meantSE) R, {#AISPSS 15.08 1347
HARGEH 0, KA AR Z 5T (one-way ANOVA) K & # 1, J£% H Duncan (K%
HHATAR Z B, BEMKFBNP<0.05,

2 4 R
2.1 AH IR0 B 3R B AN R AR RO FE K X H AV IR AR KM R P IR T A il 7 1 %
FERE S S AR A (5

I 58 R W 3 2 i AR T A e 7K 0 AR YRR AR A PR A R T A v 1 2 I
RE SR G AR AR (K S IR 2 ISR 3. TETARL i KR & s 0 10 mg/kg IR, 5AS
I IN SR K B0 RRZHAR B, SIS R A AORLFE 2 K B4 (10 pm ZH 30 pm 2. 50 pm 44N
180 um #1) ¥ WGR A1 SGR &3 T1# (P<0.05) , FCR &3 P& (P<0.05) , HSI A1 SR
BUARZE (P>0.05) , FHERER B 8 E . SRBRE A B ANk B 1 22 AN B2 (P>0.05),

JEH: F % dE kR THC. HPA 513 SOD f1 AKP &M ZRALEZE (P>0.05) . HINAE

~
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144

145

146

147

148

149

R K S (10 pm 4 30 um ZH. 50 pm ZH. 180 pm 4D 2 [8]_EiR A K REFEbr .

PR AR A B P S AR RS A Ve R F AR 2 R A B2 (P>0.05)

2 MR R PR B R AN FA PR L 58 K BT AT R A Ak 8 A FHH R A e 1k

Al

Table 2 Effects of C. arachnoidea with different grinding granularities at the same ecdysone

content on growth performance and hepatopancreas digestive enzyme activities of Macrobrachium

TiH Items

WGR/%

R K

SGR/(%/d)

JFF IR R4 £

HS1/%

G A

SR/%

FCR

P 5 i

Pepsin/ (U/g

prot)

R F

nipponensis

M7 Groups (FEKEMWHKIE C. arachnoidea grinding granularity)

0! 1# (10 um) 2% (30 pm) 3% (50 pm) 4% (180 um)
301.74+69.80° 401.52+71.91 391.62+81.27° 399.19+68.82° 380.89470.46°
2.48+0.11° 3.930.12 3.8440.18 3.88+0.10° 3.8120.11°
14.5240.12 14.5420.15 14.59+0.11 14.7620.14 14.4120.18
72.2942.72 72.83+4.36 73.8144.73 70.84+3.84 74.26+3.84
1.9140.06° 1.3440.05 1.30+0.07" 1.330.02° 1.37+0.03
2.3840.16 2.730.14 2.75+0.19 2.6940.15 2.22+0.18
2.63+0.14 2.2640.07 2.46+0.11 2.9840.13 2.57+0.09



150

151

152

153

154

155

156

157

Trypsin/(U/g

prot)

VeI 0.48+0.08 0.53+0.05 0.67+0.08 0.64+0.07 0.55+0.09

Amylase/

(U/g prot)

[FATHE B AR o7 B A R R 2R AR (P>0.05) , AFFRERR 27 B34

(P<0.05) - 3. £4. £5. X6[H.

In the same row, values with no letter or the same letter superscripts mean no significant

difference (P>0.05), while with different letter superscripts mean significant difference (P<0.05).

The same as Table3, Table 4, Table 5 and Table 6.

R 3 M R R A R R PR R K NS H AT R AR 7 1 S B AR B R S

Table 3  Effects of C. arachnoidea with different grinding granularities at the same

ecdysone content on nonspecific immune indices of Macrobrachium nipponensis

A7 Groups (FR/KFNIHRIE C. arachnoidea grinding granularity )
WiH Ttems

0#1 1* (10 pm) 2% (30 um) 3* (50 um) 4 (180 um)
Mm% THC/ 12.2+1.96 10.78+2.47 11.98+1.73 10.9242.51 13.9142.16
(x10° cells/mL)
I 7k B2 A e v A 0.81+0.07 0.77+0.05 0.75+0.09 0.89:0.05 0.87+0.08
HPA
M BEAYEAL  8.82+0.06 8.87+0.08 8.93+0.04 8.27+0.07 8.34:+0.05

it Plasma

SOD activity/

(U/mL)



MRBPEBERR RS 9.26+0.13 9.17+0.09 9.01£0.12 9.37+0.12 8.97+0.11

P Plasma AKP

activity/ (U/dL)
158 2.2 AHFEPKYBERLIE N AN R R R & 5 B /K Bk H AT AR AR K Rl PR IR A it 1 %
159 ARRE R S Fa b (K 7
160 A IR AL B AN [R5 e I3 3R B /K 0 AR YRR AR A PR A R T A v 1 2
161 RS PE e fRbr s 3R 4 FIR 5. fEFR /K BRI BERLEE Y Y 180 pm HIZ6F T, 54N
162 ER/KFHIXTRRAAHLEL, 6.60 mg/kg BE R R ZH AN 13.20 mg/kg W iz 411 WGR 1 SGR &
163 ZJFE (P<0.05) , FCR AL (P<0.05) ; 26.40 mg/kg Wi R 41 WGR. SGR. SR
164 Rl HPA EE KT AUINEZEKERX A (P<0.05) , & WGR Fl SGR 8 & KT H AL N
165 FR/KHA (P<0.05) ; 3.30 mg/kg Wi B4 . 6.60 mg/kg Wi R . 13.20 mg/kg Wi H ¥

166  ZHZ At WGR Fl SGR Z R AEE (P>0.05) . FAHNERT HSI, i E & Al 2KE

167  EEBFFVERMEREGTE, THC LUK MK SOD. AKP IGTERIZ FIIARE (P>0.05) .

168 K4 MR RERLEE T AN [R5 R iR 2 B e /K Bt H AR T IR AR A 8 ST PR B AL I
169 A

170 Table 4 Effects of C. arachnoidea with the same grinding granularity at different ecdysone
171 contents on growth performance and hepatopancreas digestive enzyme activities of

172 Macrobrachium nipponensis

#5 Groups (Wif¥## & & Ecdysone content)
TiH Items
0”2 (omgkg) 5% (3.30mgkg) 6" (6.60mgkeg) 7% (1320 mgkg) 8% (26.40 mg/kg)

WHER WGR/%  311.98+51.47° 331.73+63.93% 397.36+40.98 405.45+37.91b° 205.84+75.674
R A KR 2.58+0.17° 2.61+0.15% 3.09+0.11% 3.11+0.14% 1.42+0.10¢
SGR/(%/d)

10



AR R 14.52+0.11 14.41+0.13 14.23+0.19 14.90+0.16 14.75+0.14

HSI/%
%% SR/% 86.19+0.47° 85.43+1.64° 84.19+1.90° 80.38+3.33% 66.19+3.71°
WELAS FCR 1.81+0.06° 1.77+0.03¢ 1.23+0.05° 1.25+0.07° 1.62+0.08°
H & Al 2.23+0.28 2.32+0.16 2.53+0.38 2.15+0.73 1.94+0.41

Pepsin/ (U/mg

prot)

i 2.20+0.31 2.36+0.35 2.67+0.31 2.46+0.50 2.07+0.66

Trypsin/ (U/mg

prot)

e G 0.31+£0.04 0.21+0.05 0.35+0.04 0.30+0.03 0.31+£0.07

Amylase/ (U/mg

prot)
173
174 ® 3 MR WAL T AN [R5 B iR 2 B e /K Bt H A TE AR RS 7 1k S B 4R B B R ML
175 Table 3  Effects of C. arachnoidea with the same grinding granularity at different ecdysone
176 contents on nonspecific immune indices of Macrobrachium nipponensis
177
45 Groups (W JZ¥#iZ & Ecdysone content)
TiH Items 6" (6.60 7% (13.20 8* (26.40m
0% (0mg/kg) 5% (3.30 mg/kg)
mg/kg) mg/kg) g/kg)
i 4 i 2 11.21+2.33 11.82+2.04 11.72+3.08 11.14+3.61 10.5242.92
THC/ (x10°

11



178

179

180

181

182

183

184

cells/mL)

LR B I i A

HPA

i 5 SR AL A 5

LB

Plasma SOD

activity/ (U/mL)

ML 5% B A Tt PR Tl

7% Plasma

AKP activity/

(u/dL>

2.3 NP PR L BAS [R5 52 R 5 B R K O H AT A 1 S e O 1

0.79+0.072

9.12+0.05

8.75+0. 06

0.69+0.082

9.82+0.09

8.91+0.07

0.71+0.09*

10.09+0.06

8.52+0.08

0.81+0.06*

9.62+0.07

8.29+0.13

0.45+0.07°

8.96+0.06

7.91+£0.17

2% 6 "5, W56 1 h, WEEMRPILT-RRALAZ MY TLEEZR (P>0.05)  HIE

7TAIH, B 2, 26.4 mg/kg W BGR AR e B9 RARSE T AR A AR AL EL B2 T =

(P<0.05) , 3.30 mg/kg Wi B4, 6.60 mg/kg Wi B Z 4L, 13.20 mg/kg Wi 2 i & 40 LA K

IR (W fa ) RBBE TR E R AR E (P>0.05) .

* 6

WG 1 P2 A TR AR v KM B AR B ) RSB TR

Table 6 Cumulative mortality of Macrobrachium nipponensis challenged by Aeromonas hydrophila in trial 1

WH Item

FRULT R

Cumulative

3 Groups

O#l

86.19+£10.47

(/K FRWERIE C. arachnoidea grinding granularity )

1# (10 pm)

87.61+8.95

2% (30 um)

84.8149.89

12

3# (50 pm)

86.66+10.51

4% (180 um)

85.52+13.34



mortality

R 7 R 2 A4 H A IR 28 KT AR B ) RARSE TR

Table 7 Cumulative mortality of Macrobrachium nipponensis challenged by Aeromonas hydrophila

in trial 2

5 Groups (WLR & Ecdysone content)

TiH Item 5% (3.30 8" (26.40
0% (0Omgkg) 6" (6.60 mg/kg) 7" (13.20 mg/kg)
mg/kg) mg/kg)
FRBET R 85.19+10.22° 84.42+11.64° 86.19+10.472 84.38+13.33% 08.19+13.71%
Cumulative
mortality

185 3 i

186 ARG T HPB WERLIE 104 304 50 pm FY 5 7K B 38 1 MO EBOR 1S B R 4 . 2581
187 WY E (KR 2 ANEA R o i i L R R AR e U113, i LR N B W A R ek
188 19200 LATHIF 9T 45 SR AR W, B AOH A% i 1) i 7 e i B I 3 A BT B 5k Oy #3662 52 180 pm)
189 “FHIE 1 5%, (EMFERIE N 10 30, 50 pm [ 3 Flokh vk 2 716 B 35 22 21, e o 25020)
190 oF ¥ T2 fpt HE B2 R AORY R S5 AT B A L, R IR o AT 2R 5 /N B BB AR 1 A3 A 38
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ZHANG Yixiang DING Zhili WU Chenglong MING Jianhua YANG Xia SHAO
Xianping KONG Youqin YE Jinyun®

(National-Local Joint Engineering Laboratory of Aquatic Animal Genetic Breeding and Nutrition
(Zhejiang), Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and
Development, Key Laboratory of Aquatic Animal Genetic Breeding and Nutrition of Chinese
Academy of Fishery Sciences, School of Life Sciences, Huzhou University, Huzhou 313000,
China)

Abstract: This experiment were conducted to evaluate the effects of Cyanotis arachnoidea C. B.
Clarke (C. arachnoidea) which was rich in ecdysone on the growth performance, hepatopancreas
digestive enzyme activities and nonspecific immune indices of Macrobrachium nipponensis. In
trial 1, C. arachnoidea with different grinding granularities (grinding granularity was 10, 30, 50
and 180 pm, respectively) were added into a basal diet (without C. arachnoidea) , and to make the
ecdysone content in experimental diets was all 10 mg/kg; in trial 2, C. arachnoidea with the same
grinding granularity (grinding granularity was 180 um) at different ecdysone contents were added
into the basal diet, and to make the ecdysone content in experimental diets was 3.30, 6.60, 13.20,
26.40 mg/kg, respectively. There were 8 experimental diets were prepared, which were used to fed
Macrobrachium nipponensis with the average body weight of (0.08+0.01) g for 60 days. One
control group was set in trials 1 and 2, respectively, and Macrobrachium nipponensis in control
group were fed the basal diet. Each diet had 3 replicates with 70 shrimps in each replicate. After
the feeding experiment, the prawns were challenged with Aeromonas hydrophila. The results
showed as follows: in the trial 1, compared with the control group, the weight gain rate (WGR),
specific growth rate (SGR) in the groups with different grinding granularities of C. arachnoidea
were significantly increased (P<0.05), and the feed conversion ratio (FCR) was significantly
decreased (P<0.05); there were no significant differences in the survival rate (SR), hepatopancreas
index (HSI), the activities of pepsin, tryptase and amylase in hepatopancreas, total hemocyte count

(THC), haemolymph phagocytic (HPA), the activities of superoxide dismutase (SOD) and alkaline
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phosphatase (AKP) in plasma among all groups (P>0.05); the cumulative mortality was not
significantly different among all groups after treatment with Aderomonas hydrophila (P>0.05). In
the trial 2, compared with the control group, the WGR and SGR in the 6.60 and 13.20 mg/kg
ecdysone groups were significantly increased (P<0.05) and their FCR were significantly decreased
(P<0.05); the WGR, SGR, SR and HPA in the 26.40 mg/kg ecdysone group were significantly
lower than those in the control group (P<0.05), and the WGR and SGR in the 26.40 mg/kg
ecdysone group were also significantly lower than those in the other C. arachnoidea additon
groups (P<0.05), and there were no significant differences in WGR and SGR among 3.30, 6.60
and 13.20 mg/kg ecdysone groups (P>0.05); there were no significant differences in the HSI, the
activities of pepsin, tryptase and amylase in hepatopancreas, THC, the activities of SOD and AKP
in plasma among all groups (P>0.05); the cumulative mortality in 26.40 mg/kg ecdysone group
was significantly higher than that of other groups after treatment with Aeromonas hydrophila
(P<0.05). These results demonstrate that, the addition of the appropriate amount of C.
arachnoidea to the diets making diet ecdysone contents are 6.60 to 13.20 mg/kg can significantly
promote the growth of Macrobrachium nipponensis, and the absorption of ecdysone by
Macrobrachium nipponensis has no significant correlation with the grinding granularity of C.
arachnoidea. The main medicinal ingredient of C. arachnoidea, ecdysone has no immune
enhancement effect on Macrobrachium nipponensis, and excess C. arachnoidea ecdysone (diet

ecdysone content is 26.40 mg/kg) can lead survival rate and anti-viral ability to decrease.

Key words:Cyanotis arachnoidea C. B. Clarke; Macrobrachium nipponensis; growth; digestive

enzyme; nonspecific immune
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