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WE N TR EEAERT -1 - IR R IR = 0 4R B B , 2023 4F 3 A — 2024 47 1 7 # 2 W T A5 -8 - AR
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RCCC) 7K A4 VT WAL B AR AR SRR DR 7, DARR 528 - - R b A5 5 b VR WA 00 0 B 65 R R B JHL 5 3 B8 TR 7
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25K G UR , E FQ B MR R RS 2 B A e A Y ¢
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Al B H AR RS AR AL 38 R B 2 A [ . RD-
CI%545 7 RCCC FIfE-Mg A, HoRIRZ B Z R 1
LRAGSCR T IR A SRR T 4 R 1 8 AR T e
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TR o PRI, B9 9 76 W b 28 W R T 7 v 4R
A Pl A2 SUK XUEE B4, % RDCT AT RCCC
TR TR R ) AR B AL IR 3 B2 R K, 73T RDCI
TR ITEARL Y B W R AL AR AR R B R
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FRAE AR AL R A K 5K AR ERAR IR P RO A, B FE A
RDCT ARG £ M 7K 3T i 45 A5 X0 Ak 2 At 2 i
A
1 #MRIERE
1.1 iXgEHh &=
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FEHEAROK USRS . %3 M HE T 2018 4F, {7

TAbE W R T ET A (30°07' N, 112°92' E) , (5 Hu
FH333 350 m®, i T AE M S S AT, AR S 44K

29 15~22 C AERE W 7E 1 100~1 300 mm, JC#H
1260 d 2247, 2 “ MUK RUER” B AZ O X 3R
1.2 iK@igit

TEH 6 B RCCC 5 HAE Ry il 4 FH b , R Hofes H T
R, 297 4 000 m*, Horp  AHAB Y 3 B Ag H R
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2H o H EL T HRATL 6 21 A7 e S A ST S 2, 1 <
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HR 4l A G IR 0 AR R X A R 2R
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1) v R BL IR 5 0 (3—6 A ), AR WY AE P
PEESEA A 1 HAHBEIARET 4 A 15 H AR IR 5 77 0
55 10 AL SRV, 5 0 P MR I %% B A 31 90 000 J&/hm?,
5—6 H Ayis BUr oo SR80S B 3 dATHE
TYRAC ARG B, AR H A 281745 0 481w
R 3~T Y%, Bt 7 O BORHIL A I B A H i
FEUF & HK 5 0.4~0.6 m, BRVA 7K 1.9~2.3 m, K
TR BRI 5 20 1

2)UFAEHEEREI (6 ) AR AL P i B E R v
[C R SR A 45 R B K W L 6 F 20 H JTIA LI Bt
FPAEKRE , SR R AR BT 35 BRITIE 14 cm X 30 cm,
B 5~6 kA BLAT i A 2 A I8 (22-6-12) 450
kg/hm?,

3)FE-H AR (7—8 H ) , ARG A 748 Bl 32 22
FETEFE LS 15 d JICA 20 H # A9 52518 12 H./666.7
m”, G & 10 T R BB B SRl o BER
06+ 00 H4 15 MRS A v E ARG L 36 8l 22 F 71, 18: 00 Y&
G R 1R GRS Ji5 e S e A i, 15 d R TR A
P RE A FNRRE, 25 d JE AR MR AT ) | R Sk g A
F10% . 9 AT, AKAE AR AR RS Rl

4) KRB (9—10 A ), AR A= =45 B 2
s 10 T AUCRIKAS . A KR E T AT
2,53 BIAE Sy BER B A R I, B30k 5~7 d, Hik
fi ) F 1A 2K 57 AR 47 0.1 mg

SYBRAIA (11 H B4R L H) AR R B P B
BRI A A KM, 1A A8 I AP K R, A
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RCCC iy H ] % # 5 RDCI A — 8, H iy F
RCCC AN , PRI aH it AL e Wt iy, 24 Ay e Pl i e 11
524 B (22-6-12) 450 kg/hm?, 7 A " A) B i JR % 75
kg/hm*(F N 46%) .

IR 1] RDCT 20 i A CIERHRTR ) 2351 A
183.84. 31.73 kg/hm?, RCCC % B i A 4% 5l X
231.87.34.32 kg/hm®.

14 HEmRESSH

R4 Fed WG R f b 33 SR, R 2023 4E 3 H &
2024 4F 1 A 2 LA A7 A0, A0 R PR TR IR N
e 3 TE S IR IR SR (3 H A A RIS ) |
KRR (6 7)) FE-M A (7 H A8 H ) KA
R (9 H) A4 9 (11 A ATl A ) REETFIFEDY)
FIARFE . 4 08:00—10: 00 AT RAE , SRAE H I 4
IR E RAKIRIE o KRR E N 2.5 LA LI
TR KA  RAEHT IS T RAE RUKFEEATIEYE . RO
FE (N4 50 HT S5 5D S AR AERZ OK
I K 0.1~0.2 m) 2 OKE 1/2 40) M)z (H i /4
J&E 77 0.1~0.2 m) KA 3L 20 L RAE mL K A
A2 0.3 m, W HIR ZoKAE) (B 1) o B RAE SRR
RA 55500 mL, 57 B 5 mL &R [ 22
A7 ] S0 % S 24~A48 5 FHIT R e 4 2 30 mLL,
VERIF IR E R . SR 0.1 mL PRI 2R M) 114
HE 7F 8 53 85 (Olympus CX23, Japan) R 315077 Ui #i
Yy, IS 5 B R e AKCE T

[ B 00 7 SR A AR P B TR - R PR 48 50K
J53 43 B A% (HQ 4300) 237 I 7 7K I (water tempera-
ture, WT) .7 %A (dissolved oxygen, DO) Fll pH 1H ; >k
IR G R 7K 500 mL I S A (total nitrogen, TN) |
SV (total phosphorus, TP) |k %% 75 % & (chemical
oxygen demand, COD,,,) . % % (ammonia nitrogen,
NH, -N) A2 & (nitrite nitrogen, NO, -N) i %%
A (nitrate nitrogen, NOy -N) FIA] 75 14 1 4 8 (solu-
ble reactive phosphorus, SRP) . FT 43 il 5 J5 92 ¥4 4%
HRCK 5 B K W 53 57 (5 4 R0 )RR AE AT o

[ o
. R Rice field .
[
[ o

. M Peripheral trench .

El1 RDCIFf1RCCCHIR#HRILE
Fig.1 Sample stations in the RDCI and RCCC
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AW 5E K F Shannon-Wiener Z #EPE 45 %0 (H') .\ Mar-
galel £ & FEFE KL (D) \Pielou ¥4 2] FEHE 0 (J') Al #
JERRE (YOME RPN TR, TR A S WSCHR[ 18],
1.6 HiELIE

& H Microsoft Office Excel 2019 Origin 2021 .
GraphPad Prism 9 #F #7808 AL B e it 43 i FAE
o SR TR 3R 5 22 73 Bt (One-Way ANOVA)
LSD 3 Afri 6 90 2 FhRs AN ] I S 800408 119 22 S 1, SR
JHPRSTREAS (K95 3t 2 RSt =[] — i S0 1 22
PE , B P<<0.05 1y 22 5 b 2 %k 0 5 vn o . R ]
Canoco 5.0 B A% i i A ) A 5 F0 A58 A 8
VAT 2 taF Rt 1 437 (detrended correspondence anal-
ysis, DCA) . #55 —JARIE(E /N T 3, i U 4
Hr (redundancy analysis, RDA) ; # 5 — 4l F¢ i {H K
T 4, fdi ] #5858 X5 W 49 B (canonical correspondence
analysis, CCA) ; # 2 — 4l 47 fE AR &b T 3~4, W
RDA 5 CCA. 7EGETH 70 M W] 18], AR ¥ 22 8 (1 VIF
FEA KT 10 WAL LA, 3 VIF>10, S T2
] I Mok, e SEMBR o [R]INE, 25 5 i 1m) 2 6 2 1
PRAERY , fi Jo 5 Bk ST 52 e P Rb R v 4 B A8

2 HRE5HMH

21 FiEEYFHRAR

& 2 fras , RDCT H 2L 2 S e As 4 8 171 78 &
214 Ff , RCCCHAPLSIT70J8 196 Fh . 2 Pl vz
TP 1K AL R DAGE e e R e R 1]
JE . RDCIH EIGEBETT 69 Fh (5 1 32.24%0) Ak
PEIT 5070 (23.36%0) EREETT 40 F (18.69 %6 ) 1 i 3
1240 (11.21%0) , AR T IR 2R8> R 26 o L 3411%
T10% . RCCCHr & BLEk#E] 68 7 (11 34.69%0)
REBETT A5 FP(22.96%0) RRBETT 39 B (19.90% ) Fl &
BIT26F0(13.27%)

A B = i %1 ] Cyanophyta
L W o~ =431 ] Chlorophyta
. We g =l ] Bacillariophyta
5,618,284 ST =[50 ] Cryptophyta
\ =l ] Euglenophyta

\ ST Pyrrophyta
\ =¥ [ ] Xanthophyta
| =431 ] Chrysophyta

y \
/19.90% \
34.69%J

X 32.24% |
\ | 3.06%)

1.87% 23.36% \
\

B2 RDCI(A)5 RCCC(B)HiZifst ¥ ih F A M,
Fig.2 Phytoplankton species composition

in RDCI (A) and RCCC (B)
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FEUR SR G A RO R R 75 W3 T, O T oK Rg AR 5 1 7t
T, O 920, Wy Al AL s RESE R (5 L
23.19%0 ) FEAE Mk 58 (39.13%) s AE - M9 AL VR 5
W1 (8 H ) Fh 25U % 2= AR e AIX, by 32, YR 4L
Tk (37.50 %0 ) R (25.00% ) 5 1 5 7K Fef 23t b
B 2 T T, W) R 2 RSk 4 (34.18 %) di 5
A R S R AIG 3 42 R, W R 4 AT DL S
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(31.32%) di e, B3 (25.30 %) I Z . RCCC i
TR ECN 30~98 F , PR BUETHE R .3 H 4
SRR, 7 H AR IR Y I R A 3 A
LA DARESE 50, A m i DAgkie S i . BUAORE
RDCI H 7 i b 28 B8 e e [ i 28 MR ) /K e
IR KR RCAIH A ] 5 T RCCC L 7EAR -G 3L
EIIRF RCCC.

[ # %1 ] Xanthophyta
[ 40 ] Chrysophyta
[ #&0 ] Pyrrophyta
[_J#R#0 ] Euglenophyta
[ JF&a#Er ] Cryptophyta
[ 17380 ] Bacillariophyta
[ %% 31 ] Chlorophyta
I i 0 ] Cyanophyta

1l

@) g g 5 S 9
a a2 O @) O [a)
=1 x oz ~ ~ ~
3H Mar. 4H Apr. 5HMay 6HJune 7HJuly 8H Aug. 9H Sep. 11HNov. 1H Jan.

H1r Month
3 A [EEHI RDCI 5 RCCC AL #L
Fig.3 Phytoplankton species number in RDCI and RCCC at different stages

T EY R
1 R, RDCI o 34 0 #Fh (Y2=0.02) 18
P, ZF RCCCHIA 14 F, 2 s v 2 H B 41 34
PR KA i B AR UD SR 22 3 U Bk
B NEREE OB SR T R R R
EHAT 3 FETE B AR e 2R R i A A gk (R, RDCI
W REA O SRR LT B SR AT B TR DR B 2
INERGE JRPIRET R IR AR TR, RCCC
AR AT AT 45 I 2 £ U 88 A0 e 38

2 P K A B i 2 Sk 6 X AR AR, LA
SAEL AR R S (Y>0.5) . HAE
RDCI i g ARS8 R 0.75 I F RCCC iy
0.79, BEIKALMEETESN , RDCT 1 34 Fh 78 i) 25 43 A5
R A R ERAE . Ho AE T R RN g
B AT O S Ah O Ffr | 3 B Sy 8 R R 98 5 K AR T
HHH B3R 5 F, 32 B0 i B R4k i 5 A5 -8 AR 1
R B AR 5 B, 32 B A R S 5 KR B
A R DL AR AR AL, et B 8 o, 2 B Sy g
LS, HHILZ R RCCC F45 I AL SAhh g it 1y
> F RDCI, HAR 3 7 B 308 9 3 B A AL I AN B &

2.2

LR B RN S ey LR, /D i kRN AR O
i BLAE SR AR
23 EFHEYMEE

WA 4 iR, RDCT 445 17 i A 40 2% AR Ak 3 [l
9 0.52X10°~2.19X 10° ind /L, 5 “W” I 25 f, ¥4 3 |
TR 2% B A SR M A K AR I (6 A BT &
Gt - AR 0 A S AT, K R R R
T A R B AR . RCCC 24E TR
L %5 7S AR Rl R 0.53 X 10°~1.56 X 10° ind /L , %
e R AR 2 B BRAE 9 A RN A .

VU RE ARG L, W A 2 AR S A AR A5 AN IR
By b4 3 bz, % 2 S HAE RDCIATRCCC Hr 4y
WA 94.28 %6 F191.67 % Lok i A ik 8 U &g T v B2 2
B, HrP e 5 A9 R 3.71 % R 5.07 % , ik i L
A3 1.05% F11.47% o BRILZ AN, A IF A )
A5 LT 1% . RDCI A i 386 4% 1 5 e AE R 4
WAL 4 5 1 (1 A KT RCCC, 78 Hoax i i &+
RCCC; & ¥ 1 RE 32 19 %5 B2 5 b 2 90 A0 e 1Y
FEE 08
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1 RDCIFIRCCC HiFiFEM M BB EIEE
Table | Dominant species and dominance indexes of phytoplankton in RDCI and RCCC

RDCI RCCC
LB Dominant species 3H 4H 5H 6H 7H 8H 9H 11H 1H 3H 4H 5H 6H 7H 8H 9H 11H 1H
Mar. Apr. May June July Aug. Sep. Nov. Jan. Mar. Apr. May June July Aug. Sep. Nov. Jan.
IKAETREBE Microcystis flosaquae 0.58 0.68 0.78 0.77 0.86 0.84 0.72 0.82 0.74 0.82 0.82 0.84 0.83 0.86 0.63 0.79 0.81 0.74
FE & Oscillatoria princes 0.03 — — 0.05 0.04 0.03 0.03 — — 0.04 002 — 0.05 — 004 002 — —
RVDIR L3 Aphanizomenon issatschenkoi — — — — — 004 — — — — — — — — 020 — 0.08 —
[ A P Anabaena azotica - - - - - - - — — — — 002 — 006 004 — — —
W/NAEREE Chroococcus minutus 015 — — 002 - — — - — — 002003 — — — — — -
INEREE Chlorella vulgaris 0.17 0.09 0.08 0.08 — — 0.12 0.02 0.14 0.12 0.07 0.04 0.06 — — 0.08 — —
eI BB Cosmarium laeve - 007 — — - - - — — — — 002002 - - - — -
TifE 73 Crucigenia apiculata - - — 003 — — — — — 0.5 005004 002 — 002 — — —
fal B S B Navicula simplex - 007 — — - - - - - - — - - — = - — =
I REEFE Surirella linearis 003 — 060 — — — 002 — — — — — — —  —  —  — =
MR/ N Cyclotella meneghiniana - - - — — — 005002 - - - - — — — -  — -
13 [ 22 ¥ Nitzschia palea - - 004 - - - 003011 — — — — — — — 005 — 006
FHEENFT#E Synedra ulna - - - - - - - m - - - - = - - - — =
REATEE Synedra acus - - - - - - — — 010004 - 0100 — — - — — -
HERIFEHREE Strombomonas urceolata 002 — - - - - — — — — 002 - - — - — — -
RIBIMHEE Phacus acuminatus - 007 — — - - — — — 002 - - - — — - - -
WRIEHEEE Euglena acus - - - — — 002004 - - - - - - - - -  — -
WIEHBE Euglena ehrenbergii - - — = 002002 — - - - - - - — — — — —
SO Euglena viridis - — — 003005002 — — — — — — — 004 — — - =
I HEREBE Dinobryon divergens - - - - - - - - — — — — — — — — 009 0.18
RN IR IR BEAS B H R . Notes: =" indicates that this species is not the dominant species during this stage.
3.0x10°F [ # 31 | Xanthophyta
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[ #3801 Pyrrophyta
> N
= o o ] Euglenophyta
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H#y Month
Pl B 9 A -+ 3R P<<0.05, FEITR] . Comparison of data in the figure: * indicates P<C0.05. The same as below.

4 AERHRDCI S5 RCCCHIZEBRENZETWL
Fig.4 Changes in phytoplankton density in RDCl and RCCC at different stages
24 EFHFEMENE e EFRIR BT 7R -9 AR ) 25 R AT, K R L
W& 5 F 7R , RDCIFI RCCC HF e A A ARF- U 35 1T, A0 0 S8 WA AR W B B i
YA o300 12.61.12.54 mg/Lo ISR (HRHRARAE I BEAE 5 A M7 A, 235024 29.41.3.10
A RDCIH R EY) A Yy R R WIE A2l mg/L. RCCC i 24E Y& e Tt m e FEAK, 24 i
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e (AR A S A BRAE 6 H AL H L 40518 25.57,
2.30 mg/L. FEARREHHAX e, RDCI A IFIFA )

351

25
20
15

10

PR Y/ (mg/L) Phytoplankton biomass

)
o
~ =4

RCCC
RCCC
RC

WA SR AR KR A AR A ] T RCCC,
T 7K 3R 77 40 AR - 15 3 30 8 25 (I T RCCC

[ #3#1 ] Xanthophyta
[ 41 ] Chrysophyta
[ I8 | Pyrrophyta
[_]###1] Euglenophyta
K1 ] Cryptophyta
[ I#E®ET ] Bacillariophyta
I 351 ) Chlorophyta
I 341 ] Cyanophyta

3H Mar.  4H Apr. 6H June

B 5

|
— —
@] @]
g g 3]
Mo X & & - -
7HJuly  8H Aug. 9HSep. 11HNov. 1HJan
HAy Month

A EEHRDCI 5 RCCC H R EMEMELTH

Fig.5 Changes in phytoplankton biomass in RDCI and RCCC at different stages

TEFFIFAR Y AR W) i ARG B, RDCT Hr SR MR A
IKAE AR T BA LA S Ry AR, o Ll ad 5020, -5
VU] T2 A St g R ek 988, 7K e U Ay e | i A L
W AR S o B s AR B T RCCC AR 3R 0R 4]
FK R IR 75 094002 DA SR 3 o AR, FLA A A B o 4
B R, AR Y R A RDC 4k
FE S R B A AR P B A ) i 38 = T RCCC, 4330 R
6.51.1.44.0.82 mg/L, B35 | i 3 FI B 38 1 AR 34 42
Y AR T RCCC, 4351 R 2.04.0.48 1 0.07 mg/L.
HAASKF |, RDCI & i A= ) A e - M5 AR KT
RCCC, 7 H AT 5 T RCCC 5 i 5 A 9 AU AE 7K
T LA 5 T RCCC, 72 HAR B I FRAIL T RCCC
BEA Y e A B T T RCCC, 7E H AR I
W #AR T RCCC; i 3 A= W i 7 A & T
RCCC,

2.5 ZiEEY SRR

TR EAT ) 22 FE M B0 R AR AR A T B 6 BT o
RDCI 1 Margalef - & J£ 45 %% . Pielou 357 B 45 501
SAEE A9 R 2.45F10.67 , #4978 T RCCC iy 2.34
F10.63; Shannon-Wiener #8 54 i) & 4FE 4 K 1.15 5
RCCC {116 #53r . RDCI H 3 FhH5 85 i A= 28 1k
Y 3R IR A v [G J 28 R 5 58 0 MK AR AR 5 00 7,
e - g VR IR R KR A T R AR B Y
A, Hirp Shannon-Wiener 5 %% . Margalef & & /&

>
o DR
FE 20 A < Rpa
=2 = RCCC
#HZ 20F
# 2
Nz 15
D5 ki
Lo
o o
§ 5 1.0¥
L Z -
o & 0.5+
g0
= =
= § 0.0 L 1 1 1 1 1 1 ]
Z I 3H 4 sH el 7TH 8H 9 1A 1A
%] Mar. Apr. May June July Aug. Sep.Nov. Jan.
H45 Month
LT B = RDCI
®a 1.0 = RCCC
‘i’E £
2 0.8
N @
B
g 0.6
73
g2 04
2.8
AL 02
-9
0.0 L Loy
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Fig.7 Redundancy analysis of RDCI (A) and RCCC (B) and environmental factors
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Table 2 RDCI and RCCC water environmental factor

Aty &Y WT/ DO/ TN/ TP/ NH,"-N/  NO, -N/ PO -P/ NO, -N/ COD/

Months Models C (mg/L) pH (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
3H RDCI 15.35 6.15 8.32 0.54 0.21 0.23 0.005 4 0.027 1 0.14 6.77
Mar. RCCC 15.32 6.33 8.15 0.62 0.22 0.32 0.0057 0.0115 0.17 6.97
4 A RDCI 18.03 7.43 8.27 0.81 0.14 0.17 0.002 4 0.017 3 0.06 8.96
Apr. RCCC 17.38 7.68 8.17 0.49 0.15 0.21 0.000 0 0.0158 0.07 7.87
5H RDCI 25.28 2.42 7.55 1.29 0.22 0.32 0.001 2 0.017 3 0.17 13.87
May RCCC 24.90 2.51 7.59 1.46 0.19 0.37 0.000 8 0.0115 0.20 10.98
6H RDCI 33.50 6.53 8.01 0.95 0.23 0.27 0.008 2 0.018 7 0.40 8.16
June RCCC 31.90 6.13 7.89 1.03 0.23 0.32 0.006 0 0.014 8 0.37 7.10
7H RDCI 31.08 2.67 7.18 1.63 0.30 0.56 0.001 5 0.012 2 0.38 18.35
July RCCC 31.96 3.30 7.20 0.90 0.21 0.07 0.001 4 0.018 7 0.14 10.30
8 H RDCI 27.60 4.30 7.64 2.12 0.50 0.42 0.006 9 0.034 3 0.25 16.87
Aug. RCCC 27.32 4.45 7.84 0.90 0.23 0.27 0.003 8 0.036 2 0.10 8.02
9H RDCI 23.97 5.48 8.16 0.87 0.21 0.23 0.005 4 0.027 1 0.14 5.58
Sep. RCCC 23.78 7.06 8.09 0.87 0.15 0.32 0.005 7 0.0115 0.17 5.18
114 RDCI 16.03 8.60 8.09 1.20 0.16 0.16 0.006 0 0.0258 0.19 10.88
Nov. RCCC 15.70 8.99 8.17 1.31 0.13 0.14 0.006 4 0.021 3 0.20 10.35
1A RDCI 3.23 11.75 7.85 0.59 0.13 0.18 0.0059 0.012 2 0.26 7.91
Jan. RCCC 2.50 12.43 7.81 0.68 0.15 0.20 0.002 0 0.0219 0.22 8.67
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Community structure of phytoplankton and its relationship with
environmental factors in rice-duck-crayfish integrated model

JING Yuchen', XU Zhiwei', GU Zemao'?

1.College of Fisheries/Shuangshui Shuanglii Institute , Huazhong Agricultural University/ Engineering Re-
search Center of Green development for Conventional Aquatic Biological Industry in the Yangtze River Eco-
nomic Belt, Ministry of Education, Wuhan 430070, China;
2.Hubei Hongshan Laboratory, Wuhan 430070, China

Abstract To accurately manage precise feeding and water quality regulation in the rice-duck-crayfish
integrated model (RDCI) , continuous monitoring of phytoplankton and physicochemical parameters in the
water was conducted from March 2023 to January 2024 in both the RDCI and the rice-crayfish continuous
culture model (RCCC). This study aimed to investigate the community structure characteristics of phyto-
plankton and their relationships with environmental factors in the RDCI system. The results showed that a
total of 214 species from 8 phyla of phytoplankton were found in the RDCI, which is higher than the 196
species from 8 phyla in the RCCC. Both systems were predominantly composed of Chlorophyta, Bacillari-
ophyta, and Euglenophyta. The RDCI had 18 dominant species ( Y==0.02) , more than the 14 in the
RCCC. The density of phytoplankton in RDCI ranged from 0.52X10° to 2.19X10° ind/1., with the maxi-
mum observed in June and the minimum in April. The biomass ranged from 3.10 to 29.41 mg/L, with the
maximum in May and the minimum in July. The annual mean values for the phytoplankton Margalef rich-
ness index, Pielou evenness index, and Shannon-Wiener diversity index were 2.45, 0.67, and 1.15, re-
spectively. Compared with RCCC, the density of phytoplankton in RDCI was lower during the crayfish
farming and overwintering stages, while the biomass and diversity indices of phytoplankton were higher dur-
ing the crayfish farming, overwintering, and rice maturity stages. The redundancy analysis results showed
that the dominant species of phytoplankton in RDCI were influenced by water temperature , dissolved oxy-
gen, total nitrogen, and total phosphorus. In summary, compared with RCCC, RDCI exhibits higher phy-
toplankton diversity and better evenness, suggesting a more complex and stable community structure. The
species composition of phytoplankton and related indices indicate that RDCI mitigates the degree of eutro-
phication in water during both the shrimp farming and the overwintering stages, while increasing nutrients
levels during the rice planting stage. This approch is benificial for reducing non-point source pollution in ag-
riculture and promoting green agricultural development.

Keywords rice-duck-crayfish integrated model; phytoplankton; community structure; diversity ; re-
dundancy analysis; environmental factor
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