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W OE: NI E R REE AR (Procambarus clarkii) B 15 R5 H 24 B T BEPEIR AR, ARAFRAE TR E AT LA
AR A BB, AL T 5 QR A R XA S Fhgy W24 Bfh - (B Ec; T-4:F. Le; 8814 .Ep; T2 Lp; /K
BESE . Ab) T RE ) KMUAPT AL RE A B R N . 25 R BOR, SRR B RXT T &7 K T &
I TN 8 i b R R R A AR W35 22 S (P<0.05) , P H R B 430 0.033,0.027.,0.059,
0.047 10.031 g/, Her, S [C B AR X T /LA T B w T T8 1 KO (P<0.05) , XA
TR i TOK SRR T (P<0.05) , X 2 R 19-F- 2 H a8 B R T IR (0.1 /- . #54b 3
41 7 G JE B U I GSH-Px BTG 75 G .35 1 22 53 (P>0.05) , 41 MDA & i 35 5 T HAb Ab B4 (P<0.05) ,
Al b FEA 18] T P 25 5 (P>0.05) 5 K D8R4 SOD BTG 1 1 2 5 T T4 741 S 41 At B4 (P<0.05)
CAT By M i 35 = T8 241 (P<0.05) 5 T #2141 SOD By M i 3 i T T4 74U RIX R4 (P<0.05) . ARIRlAb
HAGCRBIEMAE o Z R TR 2R  KHERFH W EZRZRERRT]
(Proteobacteria) . 4% B 1 | ] ( Tenericutes ) . L2 I 1] (Actinobacteria) Al BE 14 ] (Firmicutes ) , 3X 4 ZE 40 14 (0 4H
X BEAE A AL PR 18] o5 FERIIR B T 99% LA L, Horh T IR B 11 AR X =2 B 20 531 0 9.72% A1 5.74%,
W T AR BB DL AR R A R R A BT I & (Acinetobacter) , ¥R 1 & ( Citrobacter) , < PR B
J& (Aderomonas) , 2141 # J& (Rhodobacter) , 75 FL K B J& (Shewanella) , P AT B J& (Clavibacter) , 1% B8 # &
(Pseudomonas) , LB KT & (Lactobacillus) , 15 ¥F 1 J& (Arthrobacter) o 47 TR, 76 G IR AR MR o] B 22450 0 75
DL 2% 7 A ) TR T A AR T (A AR BB T2 R B U A 407, LU= S i Fh T
IR ESE R4 TR PR /D . o IQ TR SR i 18 Tl A 0 o A EL A Tk 1) R B8 7 1, R RIS A B 2 A
RO PER) T

A SUIRJRZENR ; ARG RNSR s ZeBimh+; PU b PERE; BiEMAEY

HESES: S966.12 SCERFRERD : A

TR EEAR ( Procambarus clarkii) ({5 FR/NIE RAKH e w22 |, e R B E B SR AE A

IR, SR & T H 5¢ 49 (Crustacea) 1 /£ H (Decapoda)
F R FL (Cambaridae ) J52 2 HF J& (Procambarus)
IR T AL, 1918 4E P 5| A H A, B JS T 20
20 30 UL AP E L TEA I 1 BER By A 2R
FhlE . AERIREEEIRKETF IR Z —,2022
A A I B [ i 28 R 7 o 3K 289.07 J7 t, S Hh AR
YN B (Eriocheir sinensis) Feig ) 3522, i &
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JK ARl e, R AR I R e v R T
BAE . WG FRI RR AR LA ) S e B
wm T A& FE (Ludwigia prostrata) . /K Ui 3
(Ammannia baccifera) . T 4 T (Leptochloa
chinensis) F1# ( Echinochloa crusgalli) %54 K U
A HIROR . RIS SEIE 9 R I, TERE IR AL A
2~34F 5, SRR L, X i RUR AR
IR B AT B T 73.53% F163.26%., R
ARt 0T o I B WA o e ) A 2 2 iR AR AT
15 AR A ST S e e i b, B = ELHEESE .
YUAN %5708 G iod o 15 F5 S 00 AT R WL S 5
UESE T v UGBS MR AT DA 42 48 2 Fed FH b A o DL
Fe B HT, O[] 4 B 4 B A7 B S 0 1 2
L3S N 1 A ¢ 1R e Y T W B =
B VAL T v FR S R R T WA R TR
fiE 7 e HE XS HLARST E A 37 1 0 3 T A )
P& o DL 7S B I D 2 R ) e FH 24 R
TRYFI I T3, AR AR B S R SCHr .

1 MRS IE

1.1 EIezh¥FniEsy

S S ECJFES R [ Fifg b Bl B
A B0 H B FRHEA IR KN (63.2548.27)mm, {£
it 4 (9.52+2.59) g, SLHRIFT3 H T iz [l Sk
AR T (K x5 x5=46.4 cm*34.7 cmx
22 cm) Y62 J], BRLFE S A B A kK, KA
15 om, B S ] 4 2 fift TG SR 4 BIEAE 1
Ja R R AR B M Ml Ok ARl Rk R 11 38%) 15
YIREE 2 )8, 19 2 Koad A AL B R AR I 2
FIVE RIS . SRS N R HOK L pve
AR T AR BRI T . 5258 5 5838~ h R
SRR LR S e ER B AE ) o

S T 2 B B BRI T i T AR
PRGN, . RS, Al s A s A
ik, s R AR _ i T O B B AR S
G ORAP T T I A4 LR % 1 4 °CURAR .
1.2 ZEWigt

W v LG D 2 0 ) % T 2 OBHAS 9 (38.0 emx
26.0 cmx12.8 cm) , BN SRR CER 2 H/NJEEF
AT B WL 5 B (Ee) . T4 F (Le) il
(Eclipta prostrata, Ep) . T # 2 (Lp) | /K Tt 3¢
(Ab), FF X B (/N MR L, Cg) oS08
it 6 M Ab B, AR E3ANEE . R T

D BRI T 2 B R A B S e 1F XSE IR AN i
AT, FRTE KA K 3 em, (B T 5 G AR 7
iz FH R & 22 R+ .
1.3 X

g [C RS UR YLk 48~56 h G FFUR 5L 56 . 26 1
K 15:00~16:00 11 £ F M i fp -, B MR H i
TR A AT BRI B DL
ST IEBOR BN B DR SRR Th A2 R AL T
T ERAS, B 3 KB (9:00~12:00) W HEFRIH , N
1AM . SR IS B B, 2% B b I A K
T (14 FH 28 R (B4R 7 em) £ B, UOAE KRS (14 4
100 H 38 9 32 8, 5 WA B 10 8 4% 4 R b i T
BRI, KT T R A8 (ND o 734h,
FE A2 AT RRI 0.1 g, A T453 0.1 g Z& i fif
FHCE (N, T4 5/ e R 0 52 BR 4% 5 R 5
WA, S THWI A 27 do S2EeIIN4E 3 KRG8
T ARFRI IS , A 55 FH K, 7KK pH Ry 7.46+
0.23; AR M (5.01£0.79)mg/L ; A354<0.05 mg/L;
K R (18.80+0.78)°C . S 4 ] [a] 5 B8 J& 91
12 L:12 D(8:30~20:30) , 7K I )¢ HB 58 ik 108~
254 IxOEE T LM-332) .
14 HARESHIE

S EE S v QR B MR PR, IR AR VK&
) BUTF IR AN i N R, 4R
A =80 CUKF HH it A7l

JHF IR B A % 22 g et A ) TR B 5 T
K600 3 S A B AL B (SOD) 43 e H ki 21k )
fiti (GSH-Px) . izf Ak &0 Bl (CAT) ¥ 4 F1 P9 — %
(MDA) & it . Wi WA FE S FF % 2 IR AR
A R A BN ARG i A A0 B ek R
45k
1.5 HIBHESHH

fii H] Excel & FLECHE , 8 11 20 A oK FH SPSS
22.0, %58 3% JH] Origin 2022, %f AS[a)4b B H 45 £
T AR EL A PR R 2R T 22 50 M (One-way
ANOVA) , #5255 . 2, W iE 1T Tukey's 2 5 h 3
K g o BT A R DL F- B {45 1 25 (Mean+SD ) %
TN, 225 B 357K P<0.05.

X
WFC=(Wi—°'1]V N*‘)/<nxz> (1)
0.1
Lnc=Wio/ Wx100% (2)

A W A H VR, g/ind.; WO 2R R T $500E
I, g5 N IR A WA TR0 s N, 2 0.1 g ZR FEff
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21 RREENNARDAEMTHERS

i, [ D B MR X AN [) 2% B b H R
b AR B 22 5 (P<0.05, B 1 FI A
2) . S [RJEEMRXS T4 F OK s . T & B

0.12
0.10
0.08
0.06
0.04

0.02

H % & Daily feeding amount/(g/ind.)

Lc Ab Lp Ec Ep Cg
AbFRZH Treatment groups

Le. F4&F;Ab. KWK ;Lp. T#Z;Ec. #;Ep. fil8)i7;Cg. X I8
Ul ARFE/NE FHEFIR 2 5 9 3% (P<0.05)
Lc. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia
prostrata; Ec. Echinochloa crusgalliy Ep. Eclipta prostrata; Cg.
Control group. Different letters mean significant difference (P<
0.05).
E1 ZREENMAEZEMFHHERES
Fig.1 Daily feeding amount of Procambarus
clarkii on different weed seeds

fi# Jizs B 19 °F- 3 H £ & 5 4 51 A& 0.033.0.027 .
0.059.0.047 #10.031 g/, T HHEFFHEE M
BE AR ES T T2 KIS fh1(P<
0.05) , BLFP 145 2 1 B 2 = T K 08 SEFh 1 (P<
0.05) , {H/NJp R A R A48 B i AR B o 1L
EACT X IR (P<0.05) .

S I FH 2% B RR - AR R /NI 1R o
PR 4 e R e K, LR R B i AT A 2R
T, T4 F KRN

1.6 1

141

121

0.8
0.6 |
0.4+

02Fr

H £ 5 5 [ Daily feeding percentage/%

Lc Ab Lp Ec Ep Cg
AbFRZA Treatment groups

Le. T4 F;Ab. /K ;Lp. T3 Ec. #L;Ep. il ;Cg. XFHE
Mo AR/NGFRERIR 225 23 (P<0.05) .

Lc. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia
prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg.
Control group. Different letters mean significant difference (P<
0.05).

B2 ZEREZERNAEREMTFH
HESELHRENES
Fig.2 Feeding percentage of Procambarus
clarkii on different weed seeds

R OHEREMFH R

Tab. 1 Size and shape of weed seeds
Fh2 Species ikt B ) FA ( KXE) 2N
Mass/g Number/n Size(lenghxwidth) Shape
T4 Leptochloa chinensis 0.101 1505 1.3 mmx0.5 mm iz
IKVEZE Ammannia baccifera 0.102 6507 H4% 0.4 mm [T
T & Ludwigia prostrata 0.102 1154 1.0 mmx0.7 mm i R
M Echinochloa crusgalli 0.101 46 3.9 mmx1.5 mm i
f#81% Eclipta prostrata 0.103 323 2.6 mmx1.1 mm A

22 REKEENBREABZEMFHINERSE
W EEE T

254 LA B EC R B AR AIE GSH-Px il 4 TG
B EM2E5(P>0.05), 4l MDA %5 (7.41 nmol/
mg prot) it # = T HAB AL FRZH (P<0.05) , HoAth Ab 2
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A TC B B 25 - (P>0.05) ., /K E3E4H SOD g%
PR 2 = T T4 74 B8 m 4 Fx B2 (P<0.05) ,
CAT BTGP .35 3 T8 41 (P<0.05) . T 24
SOD fiff i Pk i 275 T T4 F AU X 4l . B
CAT FgE e 2 = T84 . WK 3,
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ALY LR SOD/(U/mg prot)

Lc Ab Lp Ec Ep Cg
AbFEZH Treatment groups

100

[es]
(=
T

D
(=]
T

A H B A
GSH-Px/(U/mg prot)
8 &

—_
(=}
T

Le Ab Lp Ec Ep Cg
AbFRZH Treatment groups

Le. T4 F;Ab. JKUWESE;Lp. T2 Ec. B Ep. )7 ;Ce. XA, ARE/NGFREFRIR 25 83 (P<0.05),
Lc. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg. Control

group. Different letters mean significant difference(P<0.05).

{filf CAT/(U/mg prot)

£
£

UK K14

Lc Ab Lp Ec Ep Cg
AbFEA] Treatment groups

¥ MDA/(nmol/mg prot)

[

Lc Ab Lp Ec Ep Cg
ALFRL] Treatment groups

B3 AREZEMFLEARREETNNESNEEETH

Fig. 3 Variations in antioxidant enzyme activity of Procambarus clarkii in different treatment groups

23 RREENEBERABFZEMFHBERE
Y BEE EEHHHE

AN T i B o - Ak P A e G i 2 g 3 A
VIR o ZFEEFR S O R E 22 R (K 4, P >
0.05) . M5 BUE Haf LIE Y, 5l 4 ASV B
2, 5384 R JE X HRZ B T A 24
KV, T4 TA ASV H it /b . 6 abHid]
AT ASV Kty 394 (1#15) .

WKL 6 FTR |, o I i 5 0 i 18 12k P DL 35 R
I'] % J2 8 ¥ I '] (Proteobacteria) , #1BE 14 ']
(Tenericutes) . it 4k & '] (Actinobacteria) F1 J& &
A1) (Firmicutes ) , X 4 ZE 4 B (4 A X 3= B2 7E 45 ik
HRALR] 4 LA H) T 99% DL b Hop, TR
L2 4 T T AR A SE B 43 R 9.72%
5.74%, . T HAMAN B . v QR ES R A E
TR A 0 R RE AT 3 B 0 1% A HE 2 1+ B P 34
R 70 02 A S AT 1 & (Acinetobacter) K71 TR
W J& (Citrobacter) <. %M 1 J& (Aderomonas) \41.
0 J& (Rhodobacter) Ay FL K # & (Shewanella) |
¥ & ¥ @ J& (Clavibacter) . i ¥ il & J&

(Pseudomonas) . FLERAT 1 J& (Lactobacillus) 15 FT
WiE (Arthrobacter) # Chitinibacter 1 J& . X B2
HE 24 1 5 TR RE AR X 3 B (I K P ) SR
16.83% , 8 7y 28+ 4% 1y 1 B4 TR A 0T = B SR
[£90.78%, Hy ol & T &2l Bl T8 14l
KD (7)) 5

3 1hHe

e TG i 2 W S 4 ROk SR die B2 AR )
iz — , L2 B IR IR A7 D i B A A e A A
ASPIBEYES L RES TR A RS B A R T A A7
NANEF TR, b PR MR BE A AR LA
I PR TP B ok PR A S 3 A HAR KSR &
PrgE" e RJEES AR REAE 1A T s 2 B/ W)
A S IO XA AR SRR OCHE 7 AT
S B, AR TG A PEDRBE R 1 BT, v FR B AR
RERS 15 B A5 Bl 2R F 1, ELX AN [ 4 i A7 7
A A S i e, X T AR R T O B e i
1o, YRR i B0, 6K BESREAN T8 A
THRERRD.
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Chaol Shannon Simpson
600 P=0.19 | | P=036 | P=0.3
I 1.00
. I 6 i
500 —t
5 =
0.75
400 | 4 .
200 3 0.50
L .
2 L]
200 i 0.25
I I | . J o ,
Lc Lp Ep Ec Ab Cg Lc Lp Ep Ec Ab Cg Lc Lp Ep Ec Ab Cg
Pielou_e Observed_species
P=0.37 600 P=0.19
. ‘
0.6 | 500 [ B L.
= . B Lo
L] L]
o= 400
. — Ep
04 ‘ Ec
s 300
. . B Ab
02t , o 200 B ce
L

Lc Lp Ep Ec Ab Cg

Lc Lp Ep Ec Ab Cg

Le. T4 Ab. K3 Lp. T &2 Ec. M Ep. il ;Cg. X4,
Lec. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg. Control

group.

# 4

AEABAS RIREMFEMEN o SHEHRE

Fig. 4 Alpha diversity index of gut microbiota across different treatment groups

%
s
<

Q%
o
¥

Le. F4&T;Ab. K Lp. THZE ;Ec. M Ep. il ;Ce. XHHRAL,
Lec. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg. Control

group.
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5
Fig. 5 Venn diagram of ASVs across different treatment groups
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10.0 ¢
9.0+
8.0
7.0
6.0+
50F
4.0
3.0F
20+
1.0}

0

FA%) 3B Relative abundance/%

Le Lp Ep

Ec

Ml Proteobacteria
B Tenericutes

B Actinobacteria
B Firmicutes

B Bacteroidetes
B Cyanobacteria
B T™M7

B Verrucomicrobia
M [Thermi]

M Planctomycetes
M Others

Ab Cg

AbFRZH Treatment groups

Le. T4 F;Ab. KWSE; Lp. T#2;Ec. BL;Ep. fillfis; Co. XFHRLL,
Le. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg. Control

group.

Eo ARLEARRFEEMGEMENEESHME(TKFE, n=3)

Fig. 6 Diversity of gut microbiota bacterial communities across different treatment groups (phylum level, n=3)

10.0 -
9.0
8.0r
7.0
6.0 -
50F
4.0F
3.0r
20F
1.0}

0

FHXTFEBE Relative abundance/%

Le Lp Ep

Ec

B Acinetobacter
B Citrobacter
W Aeromonas
B Rhodobacter
B Shewanella
B Clavibacter
B Pseudomonas
B Lactobacillus
W Arthrobacter
B Chitinibacter
M Others

Ab

Cg

Kb FRZA Treatment groups

Le. T4 F;Ab. KU Lp. T#Z ;Ec. BL;Ep. fillfis; Co. 4R,
Lc. Leptochloa chinensis; Ab. Ammannia baccifera; Lp. Ludwigia prostrata; Ec. Echinochloa crusgalli; Ep. Eclipta prostrata; Cg. Control

group.

7 AELEARRFEENGEREYEE S (BT, n=3)

Fig. 7 Diversity of gut microbiota bacterial communities across different treatment groups (genus level, n=3)

HIEIE o R, T T AR R R
E EID (<da) , RS BEE RS AR )3 n
TN (P 7)), i LI PR 4 R ) 8 B AR R IR 31
AETRT R AR RS, X R A e G ER AT L
FERMERET TR AY S, BHLERET
ST L ARERAE T AU,
CJEZ IR X A R e T T e 71, Ui
FCnT RE R B T4 140 v R B MRS T T4
T Ay T A R R AR AR
RLEYIR . SC TR A R AR PRI S O 4k
REW], HORAE AL, R IR E R G T 4
TG 114 55 15 7 WK, Tk A b 2% 1) 22
i i A -SSR I R] A SE nRr2E s o A B
FERB, S0 R IRE AR T A b1 B A —
SEBRERE S A A HTIAT R AR, T RS AR

XA FH R DL PR 2 B A R A T REE e
PR E GRS, WS RB, TR
AN E AR T T4 B AN A 3 b A w4
i, fEL I () ) e 45 R R T8 7 AR i B B
TTHEZMEG S, G5 AARUER, v Q5
UREE S T A SO R, ol fE B 22 B0 2l
ST AN Al 1A X PR 2% R
Pl o v PR U R HA 8 KA S RS, AT L
A TR T 1, FEXEAS [R) A B b ) 4%
FRE ) AT RE S Al 7 HOIIRAT SC &, BUMh 7 B0RL
K, Gy WAL, MK G T8 1R8N, A 5
BB, X ] BE SR MUK DS T TR 7 B
R EREN . B R, AR T A
AR R YA B R R R oA S ) Cangedss Al
L 4E 30 M—E RERYARITT , = P IERE I A4 75 —Ff
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HEOREN S TRK S I IR & D TR 30%~
35% M EE T DASE B AR A K S ARHIFSR Hhox
ek B DG 28 MR P £ o S o o L i 3
fe T2 B, BB R A Sy R AL T AR A T Y
BRI R R SR
AR B A A TE A B (A H3E)
T 1, HoK ST vl DO S Ak, 38R
LR 3. SOD,CAT .GSH-Px il MDA fE 4t
AT VR G BR AR . SOD Fl CAT 3 2ok V7 B
FER 2 I A A BT O T B A 1, AT
51 18 B ARG 5 b R OCHEVE ™. GSH-Px
ST AR TR R SRR T B IR R A AR
b Ay E " . MDA & 5 £on ig B AL )
FREE IF M RO T 4 s i - AR, AR
WEFE oK BESE 4R T A 241 SOD Wi M i &
T R, U B 5 [t 8 R £ ik PR b 2
A i THETHILA SOD G 1 . #ZH MDA % 1
T H A AR FR A R B R B A )
o, [ DB T 4 S 52 04 0 o PER b v B D
oI e QR B AR N BE B AR 3R, O PR R
iy P2 10 2 0 80 a5, AR 1 B BT A Ak i R
AN PG RO LR R SRR i W T
XJ REARDREZL , (H 45 & BLAD 7 )5 PR MDA & £ i
e TR AL U R AT R S A B R D
L, S LA SE A 7 o
A FE e [ i 2 0 i 3 R e H A T
FZ AL HE 2 I 1 7] (Proteobacteria) | ¥R BE 14 7]
(Tenericutes) . it £k 1 ] ( Actinobacteria) il J& B¥
B[] (Firmicutes) o A8 JE R[] J& /N BF 1718 H A
WOLBBE ]2 =720 35— TR 4l R 2 FE PR
e, AR VR 25060 i AT 25 DU AR TR . BRORE TR T T 4 TR
R TOR A LRE XA T AT RS AR B Th &
EE AR UIRE, At A G R B AEAE FH A
VFZ R T A0 e 7 LE P ) i, X L4y o
AT LA B 38 N T B AR R, AT PR e T g
B TR TA T T i) — SE TR FP B & N Fh A R
(A= 22 BHE) , 3k X5 T 5 [ 2 MR ) & & AAE
KRAEEHEBEMW
WF5E 2 % B, R 38 B % 27 2 3R S
DIHACI LT ey o S B YA 1 )5, sh Y i iE
A] BB 233G 041 4 53 i oA B AN 2R DA BN
SRR LA 4ER B b B R . A
T, 5 [ i 2 0 i 18 O 34 7R T A 5 A A i A
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Yo TR S AN ST 8 A BL IR T 8 R
AT H & , BRI A Ko il 2 B Frh iy 52 A L
Yo FERCAEET, TR S A R R R KA
Y, 2w s SR . AT R
(Enterobacter) M2 W J& (Clostridium ) # W&
e B8 DR /N R R i 1 AT TR R BR S o
B, 77 A A AR A = ) . AR 4G
SR, v IG5 0N i 38 A ) DA R AT s 1Y
PRI 1 |, g b B 2 Tl O 2% (Y A P M I
XA] HE s H: R 8 AR A ) T S A T 3
WL Z —

YEh FAARL A 2R,

SE
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Effects of common weed seeds found in rice-crayfish co-culture system on
feeding, antioxidant function and intestinal microbiota of Procambarus
clarkii

YUAN Quan'?, TIAN Zhihui', YANG Hang', SUN Xiaolin', JIN Shiyu’, ZHANG Jiahong*, ZHOU
Wenzong'*

(1.Eco-environmental Protection Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China;
2.Key Laboratory of Integrated Rice-Fish Farming Ecosystem, Ministry of Agriculture and Rural Affairs, Shanghai Academy
of Agricultural Sciences, Shanghai 201403, China; 3. Institute of Life Science and Food Engineering, Huaiyin Institute of

Technology, Huai’ an 223001, Jiangsu, China; 4.Jiangsu Lixiahe District Institute of Agricultural Sciences, Yangzhou
225007, Jiangsu,China)

Abstract: To explore potential strategies for red swamp crayfish (Procambarus clarkii) in controlling weeds
in rice fields, it was hypothesized that P. clarkii could directly consume weed seeds. Quantitative feeding
experiments were conducted using feed as the control group (Cg) to assess the feeding capacity of P. clarkii
on seeds of five common rice field weeds (Ludwigia prostrata, Lp; Leptochloa chinensis, Lc; Echinochloa
crusgalli, Ec; Eclipta prostrata, Ep and Ammannia baccifera, Ab) , along with its antioxidant performance
and gut microbiota response. Results indicated significant differences in daily consumption and consumption
rates of different weed seeds fed by P. clarkii (P<0.05). The mean daily consumption of Lc, Ab, Lp, Ec and
Ep seeds was 0.033, 0.027, 0.059, 0.047 and 0.031 g/ind., respectively. P. clarkii showed significantly
higher consumption of Lp seeds compared to Lc, Ab, and Ep (P<0.05) , and higher consumption of Ec
seeds compared to Ab seeds (P<0.05). However, consumption of weed seeds by P. clarkii was significantly
lower than that of the control group (0.1 g/ind.). The GSH-Px enzyme activity in the hepatopancreas of P.
clarkii did not show significant differences among treatment groups (P>0.05). The MDA content in Ec
group was significantly higher than in the other treatment groups (P<0.05), measuring 7.41 nmol/mgprot;
there were no significant differences among the other treatment groups (P>0.05). The SOD enzyme activity
in the Ab group was significantly higher compared to the Lc, Ep, and Cg groups (P<0.05). The CAT
enzyme activity was significantly higher in the Ab group compared to the Ep group (P<0.05). In the Lp
group, the SOD enzyme activity was significantly higher compared to the Lc and Cg groups (P<0.05).
There were no significant differences in a -diversity indices of gut microbiota among different treatment
groups. The dominant phyla in the gut microbiota of P. clarkii were Proteobacteria, Tenericutes,
Actinobacteria, and Firmicutes, collectively comprising over 99% relative abundance across all treatment
groups. Specifically, the relative abundance of Actinobacteria was significantly higher in the Lp and Ec
groups, at 9.72% and 5.74%, respectively, compared to other groups. Dominant genera included
Acinetobacter, Citrobacter, Aeromonas, Rhodobacter, Shewanella, Clavibacter, Pseudomonas,
Lactobacillus, and Arthrobacter. In conclusion, P. clarkii can directly consume seeds of common weeds in
rice fields, showing a preference for seeds of Lp and Ec seeds. However, excessive consumption of Ec
seeds can lead to oxidative damage in the organism, while seeds of Ab and Lc are consumed in smaller
quantities. The gut microbiota of Procambarus clarkii exhibits strong environmental adaptability and can
process a variety of complex plant materials. These findings provide valuable insights into understanding the
changes in weed biodiversity in rice-crayfish co-culture systems.

Key words: Procambarus clarkii; integrated rice-fish farming; weed seeds; antioxidant capacity;

intestinal microbiota
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