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Tab.1 Raw material composition of formulated feed

JEURLFP S Raw material composition i FE Proportion/%

1714 Fish meal 20.0
171 Soybean meal 24.0
WRFE4 Shrimp shell meal 14.0
98 Squid paste 5.0
1E4=1f Peanut cake 14.0
T4 Flour 13.0
ff17h Fish oil 3.0
WP % R): K Brewer yeast powder 4.5
T3 A4 25l 57 Micro-ecological preparations 0.2
W) 5T FI A i G 2 Mineral trace elements 2.0
4tz & Vitamin 0.2
15 %57 Anti-molding agents 0.1
— pH

40 ¢ —* R Temperature g5

35+ _I_ 18.1

E 30 + % 18.0

2 os| 179

25 0t \{\ 178 Z

g 15+ 17.7

= 10f 17.6

5 475

0 : 7.4

7 8 9 10 11
H > Month

(®)

B SRR P IEFREKE AR R E pH T ER

Tab. 1 Variation of dissolved oxygen, temperature and pH in pond water during culture
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YR A FEAR 33 54 % 2 MR 12 1% 2.0 mL R A7

Brh AW ECRE Th 8] 52 96 2 i T 80 °CUKA
TRAE, A& Ja 237517 18S tDNA 4317 .
1.3 E[F 4 DNA 2B, PCR # 1€ . llluminaPE
M EMER _EVNE
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tek, Norcross, GA,U.S.) X} A2 4 B 3 s 1 1y
TP SE N 2 DNA S TR, R 1% DR b i
FL UK R DNA 1) 40 B2 Rk B . DA B I 118 6 1A
2 DNA Jsih , (eSS 18 3 H R . 5
FFHINTAREFS -CCAGCASCY GCGGTAATTCC-
3’ ) F1 TAReR (5'-ACTTTCGTTCTTGATYRA-
3'), {#i ] ABI GeneAmp® 9700 %! PCR ¥ , PCR
& H TransGen AP221-02, TransStart Fastpfu DNA
AW . PCR RN K & A ¥ (20 pL) -
FastPfu Buffer (5x )4 pL, & 5] 4 (5 pmol/L)
0.4 uL, FastPfu 2 45§ 0.4 uL; 10 ng % it DNA,
2 uL ANTPs(2.5 mmol/L) . JZ W #2J¥ : 95 °C HWiAE
P 2 min; 25 MEAALHE (95 °C, 30 5555 °C, 30 s
72°C,30s) ;72 °C,5 min, PCR =¥ fdi FH 2% ¥
JE B R B RS R A T R UK R , 2 B TR A
45 % PCR 774 F QuantiFluor™ - ST # (1,75¢
HeE F R G (Promega /2y 7)) A TG I E & o AR B8
PCR j= Wk B AT AH B EL TR &, s8R 50 s i
JH 1<TAE ¥ i 2% 1) 35 5 W5 458 i v Uk 24 ik PCR
PR, PE PR T K /INE 300~400 bp (81, 8
AxyPrep DNA #E i [0 57 & (AXYGEN A w] )
VI B PCR 74, R Tris-HCTEE R

afifb 1) R A BEHE RN ) Qubit 3.0 78 1t
84N AR Y 3 TSR G . &M
Tllumina ) 55 K 20 DNA SCEE il £ T2 77, B SR /Y
DNA =¥ H T #4 @ Tlumina X} ¥ C & . 1F
Illumina MiSeq - & ( b ¥ B A W B A R 2
A AT (2%250) .
1.4 HBEHH

il FH UPASE (7.1 B ¥4 77 54 97% I AL PE
JKAF | 432628 OTUs, Jift Hl UCHIME 3251 A1
Fiix & 7 91 T8 OB #5147 OTUs RIS Ay
a0 T = % DO/ ES N Y SN R o0 W T
Blo WAL, HEAT Y FP L BN o- 2 FEVE S5 50 BT, 15
F| rh AL G B AR N B AE Y R R
JEfFR .

K F SPSS 22.0 (SPSS, Chicago, IL, USA)
A3 BT T ARAT I B OF AT L4 4. A
Shapiro-Wilk £ 45 % 4118 B N & P94 5 9 Chao
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BN EWA ST IES R . H Levene
X E N & WIRE 5L Y Chao | Simpson $8 2 L
MAETVKEA R RTINS NS EY
AT T 25 P VER S, 8 AN R ST T 2
BT A O BSOH FE A 7 B 0 R B T AR AL 3, AR
Ji AT B K 2R 7 2% 43 #1 (One-way ANOVA) |, %
J Tukey s-b (K) L BEATZ HEILEL. B P<0.05 )
225 2 R Db EZE (MeantSD) R

2 HERE50H

2.1 3FEBEXTHEENSY o-SHFEIEH

A5 OTUs 1) %k B M5 # B ih 2k (& 2a) Fl
Shannon-Wiener Z #1448 £l £k (181 2b) , % BE
2% FIl Shannon-Wiener £k 39 #4 T F-4H , 7 B i B
FIVEE B PN R O B O T R D R L %
S RS2 C A TRDRMSE 2R A P AR AR S
H N & Y 1Y Chao 48 43 Wil i 196.40+53.80,
190.39+34.83 F1 80.75+32.00, {4 45 1 A =X i 3%
TR AR (F 2¢, P<0.05) . LG8 1H RS
3B A AR CRTR A HRME S B N S
() Simpson $& %L 43 ) 4 0.13£0.05, 0.060.01 F
0.18+0.05, Horr L e iRk I (R TR &7
B (1 2d, P<0.05) .
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IR MK

3PP R MR R PO N S B A R E
Y 10179 UPGMA B8 204 1 B [ %5
BI3FN4 R ASE PR T Fn s B N & Pk
fn T R 3 AL, 3 P AR I PR R PR T A A
h—H . IRA TR A N B NS s
BETTT N B S LA R R AR RN 4% e
BHE L (P<0.05) , B A T k5T =0 RN A RS =
N E NS YR LB ) T
GRS L (P<0.05) , AL e i RHE =0 FR & 1R
BRI B N S b R T T b
TSR R (P<0.05) . 3 Al MR R M
PERUEPEFIE 9 S Y B WA B A B2 %
5 (P>0.05),
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5
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&
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(c) Chaof§%4 Chao index

(d) Simpson$& %4 Simpson index

Diet 1.2 Fl1 3 735l CFALGEH A} | HC A (LRI & TR R, HOB I B AR /NS P RAURAT B3 PR 2E 5 (P<0.05) , IR ZE AR AR

W (n=3).

Diet 1, 2 and 3 represent the traditional, formulated and mixed diets, respectively. Different lowercase letters above the bar represent

significant differences (P<0.05). Error bars indicate SD (n=3).
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Fig.2 Analysis of a-diversity comparisons of juvenile Eriocheir sinensis stomach content in different diets
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Relative abundance in Phylum level

m HAfib Others

Diet 1.2 F13 73 B FRALGEERL B VRS 1R 3 TDRHSERAEC F AT M SR M e 7

Diet 1, 2 and 3 represented traditional, formulated, and mixed diets, respectively. F and M represent stomach content of female and male

juvenile crabs, respectively.
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Fig.3 UPGMA clustering tree of different diets at the phylum level

23 3MBRREXTNEBTNSWAENKF L
IR HIERK

BT A B N SRR R R
200, AT T BRISHIE A, R B AR 2
P I 18 N S AR AR AT IO, A 5 e
No BUZRMARIEUH T E NSV aEy
ol RABE T ARG LT W, i Bray-

Curtis B 25 ) 2 AN [ FF i 18] 119 358 2% ¢ 2 58 0
TRET L AR MES NSy
YA DL agii g LB 49 (K )8 Thewer]) o &=
AR REL P P AT LR R 2 (s 19 Jesh 1)
g (g TAMESI Y] ) o4 0 s ) P 1ok
FEASTAT A2 B 3 40, 3 b B iR e i 25 A
H—

http://www.shhydxxb.com



1244

Eild 34 %

#3#1] Phragmoplastophyta
HHESIYI] Vertebrafa

TR E1] Arthropoda
#8771 Ochrophyta
£FEE ] Ciliophora
FH#EH ] Ascomycota

22 )t H1["] Cercozoa
AR Mollusca
W#E] Cyanophyta

B E ) Cryptomycota

B Diet 1
Bl Diet 2
Diet 3

0.0512

0.0751

0.6918

* 0.0148

+* 0.0164

+0.0342

0.3657

0.0550

0.0947

0.7508
P

0 0.2 0.4

0.6 0.8

SEHHA5] Mean proportion/%

(a)

100

© %%0] Phragmoplastophyta

© HEHMEZIYI] Vertebrafa

® BT Arthropoda

® #5711 Ochrophyta
£ Ciliophora

® #i7A[] Ascomycota

® 222 1] Cercozoa

© KIREHI] Mollusca

@ i3] Cyanophyta
F2E A ] Cryptomycota

©® F A Others

Diet 2
(b)

100
Diet 1

()P BIHDGF = B B R 19 1001 148 3 e i s ey A B e e 1 9 B0 22 5 5 () P BIRDGS R 3 BE B 9 10 411 3 T

MR AR B S N SR BT S R LU, #0810, 01<P<0. 05,

(a) Average relative abundance of the 10 phyla with the highest abundance and the differences in the abundance of stomach contents in

juvenile Eriocheir sinensis under three diets; (b) Composition and distribution ratio of the 10 phyla with the highest abundance in the three

diets. * represents significant differences (0. 01<P<0. 05).

B4 3MRRELTHEGEENEETNSUWHI0NFEERT IR
Fig. 4 Comparison of the 10 phyla with the highest abundance in the three diets
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e 258 PR S FE B AR RS 2 A% G RS =D
TR A THRMEE 2 LA 1R RS 2CRTR A PR 2
HFAI BN 474 58 F126 1. K 6b R &
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HERk# 4 Trebouxiophyceae
£a.4% Pisces
f 249 Ulvophyceae
‘l_ [ 4 Insecta 3
FFEH N Sordariomycetes
42 1144 Bdelloidea
H5R 20 Colpodellida
1 %48 Dinophyceae 2
2K Chytridiomycetes
ZHEMY] Conoidasida

{ 4949 Chrysophyceae .

F& 2R B 40 Glissomonadida
WG Bivalvia
%1144 Saccharomycetes
47 iF#% Embryophyta 0
R #1749 Eustigmatophyceae

£FE 2N Intramacronucleata
E £ 40 Chlorophyceae

X H 44 Malacostraca

I FOR B REA B OTU (T BAIERZE) MR = B2 KPR IS , B U L Tog 10 Fs AR 4= BE (Y 9 — AL MR
The heatmap plot depicts the relative abundance of each OTU (vertical-axis clustering) within each sample (horizon-axis clustering). The
color scale represents the normalized values of relative abundances by log10.

5 3FMBRREXATNEENSYRMARNERBERE

Fig. 5 Hierarchically clustered heatmap of the eukaryotic composition of different samples in three diets

15000 F -
e Diet 1
c = Diet 2
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Diet 1 Diet 2 ¢
N 4
S 5000 f
ﬂ.' *
'._: °
8 0F * %
Ay "
L] *
=5000 Y
Diet 3 -10 000 . .

=10 000 0 10000 20 000
PCl:67.43%

(a) (b)
Diet 1.2 13 43 I CRAL G IRL LA T EHRITER & RS IR
Diet 1, 2 and 3 represented traditional,, formulated and mixed diets, respectively.
6 3FRREX TEES NS YR AR YR E 5 PCA ER 557

Fig. 6 Venn diagram analysis and PCA plots of stomach contents in crabs in different diets
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LB A TR AR A RSN MM PR SRR 130 CCRYRIRAL " Shfdmml &
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TP BRI A R K, AR T R a7
100 °CLA BRI "o i T LA SRR 2
i AL HE, T DNA Y28 M I AR 70~95 °C,
Yl i DNA B2 P 35 EE , Bt LGRS0 78 18
rDNA 731 %2 AR

i B¢ 1l 28 A1 Shannon-Wiener #l 2k i & 4 T
P F TN P R A T Y I A R Y P A
YU, AT UGS 1l S e A [ 45 AR X T i
Y R ZHE% . Simpson 8 28 Fl Chao 45 %X
S AR ANEE B S W) W L 2 RN
F ], Simpson 8 HR R YA FE & BRI S,
(BB /N R W) b o3 AT B B BE TR 22 R T
{274, Chao H8 BURBEE WA & BE M 45 1K
TR SO R W R SR AR AR SRR
W] AL SRR BT S NS Y
20 1 = B RN C A e R S T Y S Y
AW Z RN W TR A R AR A 7R )
KPR GE R R B I8 S N S rh e )
JIT o A1 405 T R A T e MRS 5 5 TR R
— ARG MBS NSy rhEYa
WA F R i Z . X IR Y 2 R P
AL BE 75 1l A2 A1 1 AR SR, PR BR A U R b
JE I TT B R R AR HCh I e IR R
G PR AR R BEAR MR T I & kL XS A
Gkl OB IR N T DA R AR KRR BT
S S R D A B SR A T T E R, X
Fr A PR Bt ) B W ORI, PR HIR
PR AT i B N S Wb B A )
JERN Z FEVE SR AR . T4 Ge HORMYE S IHORL 8 5
— A ENEEFNERAR, FERAEZL
HoAth 1y K A= S A Py R i R A KR T - [RIETBR
TR A SERKER,ES Y A Y)
72 5340 ] AR h IR 8 A [R] pe vt 3 v pEORE AR
Yy 2 B ki R i S BRSO L AR B
(Ctenopharyngodon idella) FF5H e, B IR,
L3R TP PR AR ) A 2 2 T RO AR Tt
B R R AR ) AR I S A K (B
#2270 LB (Cyprinus carpio) 37 5 b I
rh MR DL Ao AT AR R R O S R TR
LRI ) 3 AN [ ARDER X 7 Ui sh M R v 1) %
PRZE ™ A B 2 AR A A PR TR IR Ui B ) 22
FEMEVEA T2, AR P A KA B 1
BHE Y AT 2B, A8 S5 SER I 5T rh e AR It
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3FPEE MRS R FE S A DLk
G LKL (K8 T8 o R LAIR s 54
R4 3 2 A 3 TR S 1 AT P P PR AT L R
WOR TR FERNETLHELT])
Rt gy (& THHES YT ]) R R s kL,
XS R A B S WSS IR AR R P 3 R
WA T B N S rh s vk IR (T R gh
W BT TREHES YT ) /Y BTk 341K
T E A A AE Y v R CRE e T TR ] L 2R
e ng A5 0TL F 5% IV BT EK AR ),
SRR -, WY FE BN E e
B8 [T P9 1) 32 13 8 35 W 5 52 149 R 258 A K b #fE
W Bk Az B A R R 8 H A N B
W &P IR BT g h £ B HES YT
Y, X2 R A Tt 33 20 58 v A A B 2 £, 451) 2 )
(Carassius  auratus) Fl P&k (Misgurnus
anguillicaudatus ) 55 , Y ) 2 F 2
UGN E Sl ey A NI O S - = o R R 9 3 e
X 5 PANNING /il RUDNICK %5 iy ff 5% A1 4%
B, N v AR YR T N AT 10 S ) R — KO A
rh A LSS B0 H AR B A R B

SPOONER %5V B 5% & B, Hf P TR 2 X
I (Carcinus maenas) WA N FERA 255, 1X
AR LA . HE SRR LS e AR
[ /2 YOUNG %5258 K 74 3 T 1% 5F Je 1Y) 2 8
(Carcinus maenas) W) & PEWF 5 2 30, e I 1+
BRI ASRHIE 22 57 4 5 SO MR B W ALk
M) 25 5 o ASBIFSE IF I I 1 rh AR % 2 e 40 1Y
JEAMIR 5 2t 58 T LAZE G I8 S MR 5 E—
Ao HT AN B PR 25 5

FEFDE W E SR G oL AR b BE A R L TR
SR R B AL 1 SR T A, SR A
RSB BRI A Rk, S Ah AR BRI B A
gk %) ] 45 AL G AERL , AT D/ 5 AR
PR FRIH A -
32 RAISSIDNAMEREHEBINBEER
YR EYIAR KRR

AR 18S tDNA M HR H 7K™ sh ) &
PEWFGE TP A T3z g T B A S B R A
ATYSRAFAE— S R J2 T Y [ o), JHorp 32 % )
RO R S I A X L AR, A )
P ar 215 BN 4 . X AT e Bl A 5% oK A= 8
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Y1 NS AL R R S ERR 22 B
YA SR BN S 5634 . 18S rDNA AR Jij I 7E
B 43 BT I RE G 00 6 N S 0 5 Y S i
WA Ja SRR AT 2 2R AR TR 2 19 Jr ik
PEATANTE , I 118 % 5 B B AU 1) £ 0 2 Il A
By, T 5 AR 11 A b 3 B o B 1 R
K, KR A R T & A AL B AL BRI R

4 25

Hh A G B R TV T AL e TR R U
W& B AN 2R . (R RA
SO0 E NS W AR A i T TR IR
Pabe S pIp S S I EE e AN N E4 SN
PN FBEF BT T A LA AR 5 X A4 s a9 o &
AR B 1] 5 TC B TRk PR MR AT O AR e 1] L LA
PR T RS T RE BT ] 5 IR A TR R
FREEL] VST TR LA A A R A HE Bh W
[To WEETT BT TRFHEE ] b L plfE 3
PRI AR TE 3 25 5. SRR
W VAT HE PR R 1) B N S B YA R B
ZE 5t o

AFFFRAF T 5538 T H B 5 b KA A8 ok
KB B KA A L R K T IR A HOR PR 8] TAE
A B K 3H A A AL

Y B A RA B0k 5%,

SE 3k
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Comparative analysis of the utilization of pond food organisms by juvenile
Chinese mitten crab under three diets based on 18S rDNA and diet analysis

XU Guangwei', LU Zhenzhen', SUN Yunfei'***, CHENG Yongxu'?**+*

(1.Key Laboratory of Integrated Rice-Fish Farming Ecosystem, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghai 201306, China; 2. Centre for Research on Environmental Ecology and Fish Nutrition, Ministry of
Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China; 3.National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; 4.Shanghai Engineering
Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To investigate the growth and feeding conditions of the juvenile Chinese mitten crab ( Eriocheir
sinensis) under different diets, traditional (wheat, bran, and soybean meal, Diet 1), formulated(Diet 2),
and mixed feeds (1:1 mixture of traditional and formulated feeds, Diet 3) were fed in different crab ponds
in the study. During the experiment, the stomach contents of juvenile crabs under the different feeding
modes were collected in August. The main potential eukaryotic food components were studied using 18S
rDNA sequencing. The results showed that the Chao index of food composition under Diet 1 was
significantly higher than Diet 3, while the Simpson index was opposite. The phyla with the highest relative
abundance in the stomach contents of juvenile crabs for Diet 1 are, in order: Phragmoplastophyta (mainly
Chlorophyceae and Trebouxiophyceae) , Ciliophora (mainly Intramacronucleata) , and Ochrophyta
(mainly Eustigmatophyceae and Chrysophyceae). Diet 2 is Phragmoplastophyta, Arthropoda (mainly
Malacostraca) , and Ochrophyta. Diet 3 is Phragmoplastophyta, Arthropoda, and Vertebrata (mainly
Pisces). The abundance of Ascomycota in Diet 2 and 3was significantly higher than Diet 1. There was no
significant difference in the food composition in the stomach contents between male and female juvenile
crabs. There was a total of 207 types of food components in the stomach contents of crabs in three diets. The
main components of the stomach content of juvenile crabs in Diet 2 completely encompass the main
components found in other diets. In summary, the diversity and abundance of food in the stomach contents
were different under different diets. The main contents of the stomach contents in the juvenile crabs were
Phragmoplastophyta, which were mainly composed of Chlorophyceae and Trebouxiophyceae. There was no
significant difference in the food composition in the stomach contents between male and female juvenile
crabs.

Key words: juvenile Eriocheir sinensis; diets; stomach content; 18S rDNA; food composition
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