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o i R 2 A DB i R R A A 7 ORI HROR T 352 R SR I /K7 FR IR | BESr 3 Tl b R A5

AR L8, 18 2 S AR AR LA (rice-crab co-culture, RC ) FIFH R 34 (rice-crayfish-crab co-culture, RCC)
B, X6F BB 20 44 778 (intensive crab, OB, it Xf HORE F7 8 R JL0E REIREE L VERE R T 10 0 -
BRI R lie A e Y S 2R AR S AT SRR F AR MRS B SR AR S5 R, 3R AR IR AR 2 T
R O A BN R TR R B3 (P<<0.05) s Kig% R JLAE R A LA b OP A B R B A
BRI, 515020 1030.92,364.37 .188.75 kg/hm”, R FHERA IS, 435018 16.47 %6 . 48.98 %6 .65.71 %6 5 W11
KRN B A KR e R LR D B x40 0 171.35.81.67 .76.96 kg/hm”, BRI FH AR B3 , 4351
K 7.61%.18.22% .24.29% ; 5K IR R L VEAS UM L, R AR S VAR S TP R T sh A R 2 1 B i B RKRE R
Shannon-Wiener 2 # P 75 £ S 5 5 R B8 LA g 0 88 1 28 U5 A0 25 A 488 T 7R B 40 IR AR T 22.78 %4
4.48%0  REUT LA SRS R3S 2 IR K. DA R S5 R MR TR 3R, R SRS Ot A AR B T
G-, TR A L A S A A R A LA S P i 2R T 0L
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TE I 28 M (B RIS FR 25 F0 45 B 5853 R T, AR i ok
KRB AR 7= il R R 33 A A 1) A S 1
WA XA @RS IEA N, RAFI AT ES
s, R Z AR 5%

AHSCHIF 5T R U], A e 255 P SR U AR 7 g
g 4 g T i) 39 ) e RO o L fR B KA 2
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M REE 1 N Zhang %5 VUBIFSE & PRRS AT LA AT LA
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SR AR SR AR L, R AR ASUT AR & KR ™ o
it T B 2 A ARG T i R A T KPS e B vk
JE AR R ; 25 0 Bt FH A AL ) A A
BT FE— e FE D4R s R 7 d R RO B I
RT3 B T R — R AR R O A A R
ZE TP B AR TR XA [ A e A
P 3R A R R 2R 2 L TR AR O H AT ST A
o PRI AR5 38 S XA [ AR A AR R A A
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1 #MRIERE
1.1 REXEER

TG DX A7 T2 008 A M T B T R K = SR
FEdh o %M W A 2 KR G IR R W S
AR AR R R 17.2 °C L AR SRR T
1214 mm"™' FRAEIX AL+ 0 .

1.2 REIFIT5AEEE

T 56 X 15 57 K 5% (intensive crab, 1C) | fi f#
FAE (rice-crab co-culture, RC) . #§ i 8 3£ 4/E (rice-
crayfish-crab co-culture, RCC) 3 Ffi ff 2 4% =L, 31 F
20214 2 A T AR iR SRR, 10 H T AJ Ik 45
WG, 3 FRAE M A48 2.33 hm?, A 4 H 1 L)
“HTE R AN KO A RN R . R A
i AR 4 B 15 (Oryza sativa) | o FGJRES SR
(Procambarus clarkii) .95 8 (Eriocheir sinen-
sis) o KSR E A 248, 8 BN R I KT 1.5
m, Y 10 1.5, B3R T 2 B v, B R
120 H /kg, Rl 335 kg, IR R 2 4 17 250
L /h?® 5 e 8 T 55 R SR8 T D T4 4 702 [l 289 9, 98
W AR 0.53 hm?, {3 1.2 m, I 58 7 m, 74 2 7K I
L5m, b 1:1.5. 5/ & SR /R %, T2 A
PO, LS 120 2 kg, $ s N 185
kg, B 35 % B 29 09 9 520 H/hm?, 6 A A FpAE 7K
et N LA R, Fpie ] B8 40 em, 710 H F A1 H
MLAR S 5 F R A 1 88 AR RN AR L E AP SR, T4 H
FERER T 300 kg, BUA% R 100 H /kg, 6 A ik 4 #
800 kg, MLA% A 20 H /kg , WF & i 57 % B 43 S 29 Ky
12 8706 870 H /hm?, /K R A W11 10 -5 75 4
HHTA]

SR H AN AR L, B 14 d ¥k 1R, BRIk
HEHEAK B R 20 em K 97 HOFIRS 8 76 3 H 4% L
Tl R oK e, B RRE 1IR/6 d, vk s 1Rk/3 d, 1H
o3 WL A T 11 500, i £ 43 ML O T T o 11
10% . K577 R e H AR IR 8% F 7F 4 3 LR eloa ok
fif i ROK R E TR, RN, DK £ H B
435124 100,50 .50 kg, £oK K E BRI H AR
A, 43504 20.0.11.7 11.7 kg,

1.3 HRNXESNEFE

TR0 T L i X i 5 ) ARG 0 AT R A, 45
IR GO A —2 ., FEFhFRIE T 6 .7 H 9H
(AR /K R et A 09 0 7K e L) 43 i) R 4
FREE KM R 8 A RRUE oK RE R AR I T

et IR S DRE RDRFERL (K R K
fitf £0 ) SEAEAS , I LR & it AT TR I A R 2
A, HARG Tk an T

D KRR RS E o AR IEK FHEKBHE %
IKALARA TR HE K S I AE 3 K H R AR KA S
FRE DU AR 20 S 1 L ROK 2§ 258777 £ W T 7K
TR 0.5 mAb SR AR ST WM . FHRIK R AE 250
mL KHE, —4 CORAFHT T B EUSBE I A2 5 2R 4 500
mL KA 10 mL & 5F [CUE [E 2 , PURE 48 h i Uk 4
FE S ZEBK 25 % 50 mL, BN/t 3596 FH RS AR
[ F T PRI A ) A S RS L 08 1A 5 R
£ 10 LK FE 22 25817 W AL W W 2k 0, 251K E A &
50 mL, /b4t 35 %0 HH P A U [T 2 T S AR S e
SRS 3BT 5 258 TR A 1 I SR 4R 1 7 U 2B 4
3550 HH WV R 1 F IR AR e Mo b o KA
SR 2 SR FH B 2o TR 6 U A 55 0 o o Bk (KD
636—2012) , KA S B0 7 >R FH B 2 i 4 D' ' B 1k
(GB 11893—1989) , ¥ A= 4 14 5 Pk 2 1k 40 A7 T ik
s F T,

2) 4 JRRAE SR S . T RS H DU
FH % 45 380 SR e #% 2R SRS UG , FH SRR 4R - AR A
FEIK 200~500 g HESLIRA] G T 105 CHEE T T4
48 h, B WEHLRY I L 0 B 4% T B R I A
- 1R A SR LG (HT 717—2014) , S
E R BRBT L (7% (GB 9837—1988) .

3) T HF B 2 R mDRERE R AE S E .
K RE A B B T ) A TR BEBE 1 m” SR AR AE B AL
FE W VRS AE 105 CIREE R 257 30 min, J5 B % 80 °C
HE I PR BB I e 485 O 8 B e ft T4 i
55 T Bl AL R A (IR 88 20 KT 30 ), W VRIS TE
105 CHEE NHET, FIB REHLID 0 348 5 75 S faDk}
UREEff | ROK K AR IR SR DU 4 R
FE CrapR T LR T 200 @), ZEBEA TR HLH 105 “C3F
BENHET B e pLRy i 48 F AR VB MR e fn
)RR i A L SR B IR 2 A (GB/T
6432—2018) , & Wl 1) D o >R H 0L 5H 2 & W 40 9%
(GB/T 6437—2018)

OFHRAWEE SRS 00, HE R T,
0 ST AP B A5 M Ak R Ao 288 5 M 52 A TR A BT
BLHT I SR B R T A 7 ORI SR A T
g WpR My K R B RS S LA
2021 AE S AR s KA TR B 2 % 5 i
) AR S Y
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RV KR AR TE IR B i B, RIS 57
B JE IO A Rt A (PRl IR B RS LK RN
K CKRADURE) 5 AW b ORI | U | A | B 2
i HEZK ) 9 25 (7 5 U A FH 2R B 0B A S
F14 3R 8T MR S B A B AS A s A S BT 28 5%
R as 5 FEUEAE 9 53 B R 1 Shannon-Wiener 22 #1445
B (CHD P AR B 2R K AR TG Je i ol T H A
KAF

H'=—>(N,/N)log, (N,/N)

I Microsoft Excel 2016 # 17 %4 #ig 4k B , SPSS
Statistics 26 FEAT A [F) &b B[] 25 48 b 19 22 57 1 S AH G
PRI GET53HT o

2 FHRE5HMH

21 AEMFERAREEZRHRSET

HE T IRG AT, A R R IR TR R R e 4
SRR R WS A AR R (R D, fE6 H,
O T A 3 A5 I U i B AL R 2 e R (P
0.05) , K I+ B A URR e S R 7 2 de IR, A A A L A A

K. MET6H 9 AR B UK e i & o
BRI T 9.69.0.23 g/kg , A A AL AR R 14 i
T 6.07.0.17 g/kg, F WF A AR B X 3G fin 1 0.37.
0.27 g/kgo FHEE T X560 A , A 4% A A0 R 0 8 AR
B S 5 g SRS A N T 2.04.3.74 g/kg,
SR BIIEIN T 0.23.0.09 g/kg, IR WA 9 A LA
IR ILAEAE S R 3 T R AR A
(P<<0.05). Zr& kA, AERIA REA 80> Ak 1Y)
TORR I8 A LT Y 4

MIRKAR R & ok B M 7 A B A s
FEE T B ELE S (P>0.05), T M &M R E
FhIRETHE AN T 0.16 mg/L,9 H B E R Em T 6
A (P<C0.05) ; A [l S AR 485 X8 L& & A b i 50 i
WA R R (P<<0.05) , T T 9 A X & Tt
1 (P<<0.05) , %14 3.00 mg/L 22 47 (38 & , i i 56 iy
Je STl 7 DR A R R e e e A L A e D
T 0.16 mg/L, % UFAE AL 4452 X0 T 0.08 mg/L, 6
A5 9 AKEB#ESEIEEEZES (P>0.05), K
b B BB S AR — 2 5

F1 ARAMFEXATLE KE KMOEHSE

Table 1 Nitrogen and phosphorus contents in soil, sediment and water under different culture patterns

BATN TP
i H Item
6 H June 7 H July 9 H September 6 H June 7 H July 9 H September

P ———
FiTRIRIE/ (g/ k) 0.3040.01cC 2.5140.01bB 9.9940.34aA 0.424-0.20abA 0.404-0.13bB 0.6540.12aA
Sediment of IC
o v k
FABRIRIE/ (g/ k) 0.504-0.04bB 5.744-0.07aA 6.5740.06aB 0.544-0.08bA 0.444+0.12bAB  0.71--0.08aA
Sediment of RC
\Tfﬁ! : By k
FRUPEIRIE/ (¢/kg) 0.9220.05cA  3.53--0.30bAB 1.29+0.22aC 0.544-0.05bA 0.624-0.09bA 0.8140.10aA
Sediment of RCC
o - e k
zﬂﬁ*é;ﬁ/ (/ke) 1.26--0.43bA 2.894-0.15aA 3.3040.41aB 0.454-0.04bA 0.500.11bA 0.68--0.06aA
E R - 4 k
FrE LR/ (g/kg) 1.00--0.10bA 1.52--0.10bB 4.7440.15aA 0.55--0.09aA 0.6040.01aA 0.64--0.12aA
Soil of RCC
FEFEK L
FEFR A (/1) 5.17-40.30aB 1.72--0.14bA 5.10+1.70aB 0.094-0.01cC 0.174-0.05bB 0.2540.06aA
Water of IC
Sk L
T KPR/ (/1) 6.47--1.83bB 0.7840.92cB 9.1741.26aA 0.3040.02aA 0.3240.03aA 0.1440.05bB
Water of RC
ELUN L
FaiT Ak MS‘/ (/L) 01 0.41bA 2.354-0.19¢cA 10.91+0.33aA 0.184-0.02bB 0.2440.04aB 0.104-0.02cB
Water of RCC

AR BT, RIAT B A R R OGS ) #0828 5 8 35 R A B A R 6 CRS ) #0522 7 1.3 (P<<0.05) . Note: In the same

class of substances, values with different letter (lowercase) superscripts in the same line differ significantly; values with different letter (upper-

case) superscripts in the same row differ significantly (P<<0.05).

22 AEMFEXRERTERFA
KRR, AU A T2 e R B

HEAR CH K R ORASTCRE (& 1), 3 Ff Bl 35 A2 50T

B G R i R B AR 20 HEA R B A

i O 123412 kg/hm?, oo kL9 A A B2
1120.97 kg/hm?*, kG R 20 AU A S 19 90.83 7%,
SRR EEORUE, O B 5 AR 1
40156 ; Zk Hh B2 U Bkt HEK, AR
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HE S 203.20 kg/hm?®, BB CHEZK A9 AU 39 5 L
4391 h 84.88% .12.90% .

Fer g AR =, U A L BORG % A5 X0
Y oK AR B BRI . AR Ay 743.96
kg/hm?, ks FEE 00 T 39.72 %, Herp ikl gk K
SRR B E 5 AU A B 1Y 87.12%
6.34 % ; A ol 379.59 kg/hm?, B0KE FR s =X 44
T 86.81 %, Forb kg | Rl I A i A AR
B Y 83.53%

Fef U AR A v, U A B 1 AN R A X
TR AR AR ACR T A A A=
550.39 kg/hm”*, Bk 7= #0021 55.40% , A i A
() = Bk R N RE K, A B A A B R
71.63% .11.86 %0 ; AL &kfin i 1ty 361.64 kg/hm”, kG
FEBIG N T 77.97 %0, BUE R | RURE S AT
o R 1 80.34 %6

K 7% M LA e SR 1Y BT Al 4 3l
91 030.92.364.37 .188.75 kg/hm?, & 18 F /A X Al
e R I A B U A TR AR A A il s > T
64.66%.81.69% . MAEMI B A L F , T8 1A AR 4%
AR A ] I RS SR =X, 3 ) A 8 A N
IFE SR> T RGP AR B, R IR SRR
KBTI . FEA AR b R AR R
IR VR A R 43 1) 48.98%6 .65.71 % , 5 A% IF 1B 4%
KM 16.47% ML, 7 B3 F+ T 32.51% .49.24 %,
23 AEMFEXREBTEERAA

3 Ah % 1 2 R G Wl A B R A O an & 2
I, 3 FhvRh SR A8 2 Y Bl A A R AR S A B L
KR 3) . KFRB B S A& 185.47
kg/hm?, ] BT 2 2 AR IR, Bk A =
182.33 kg/hm?, i W 745 Xl iy A B 1Y 98.31%,
HR R K, o5 A9 0.60 %0 B fa 35 2 R AR

—_
=
(=)

ks

= 1 B} Feed
= IF} Juvenile crayfish
== B ¥ Juvenile crab

== FE 11 Rice seedling

wn
(=}
T T

= it /K Inflow
== [j/K Rainwater

o RAVLKE N
Atmospheric deposition

A L /% Rate of Ninput

(=}
T

IC RC RCC
Ab B Treatment

*2 AEMFEXTRERFERFA
Table 2 Nitrogen balance and utilization under different

culture patterns

&/ (kg/hm?) Content

I [ Ttem YIBE bR Target
IC RC RCC
Tk} Feed 1120.97  648.15  394.22
WRH Juvenile crayfish 8.39
14 Juvenile crab 49.54 5.84 19.76
A FETH Rice seedling 26.35  46.33
N input HEK Inflow 47.19 4719 65.25
FH7K Rainwater 15.19 15.19 15.19
S
ii;;ipﬁferic deposition 123 123 123
AT Total input 123412 74396  550.39
JEIF Adult crayfish 21.54
i Adult crab 17248 22522  160.27
Al RS Mature rice 91.85  108.70
Noutput e Fish 4.50 338 375
HEZK Drainage 26.21 59.14  67.38
it AT Total output 203.20  379.59  361.64
HF#5 N balance 1030.92  364.37 188.75

g HY e An HEK, FLEE B Ol 14.12 kg/hm®, )
T HEK 0w Y R 44,1976 .36.26 %%

et g AR b B B A 99.87 kg/hm?, 8K
KRBk T 45.23 %, b ialkl (K J i AL
Y 96.22% . 1.52% 5 B KL 1 &0 18.20 kg/hm?,
BORS TR N T 28.90 % , Hih 8 i As A y EE
77 b B B A TR 8.36 kg/hm?, b Wi R
FE 43 R 45.93% .

e A A A e, Wl Ao ORGSR A
JT BT RV A B AR B A=
101.65 kg/hm”, B F Rl 2> T 451900, 5 5
LMERL 28 T AN K, Bl A 09 32 R A2 Ry )R} IR
BB, o0 7 B R A R R Y 92,2690, 1.40% .
3.A1Y% ;s B St i oA 24.69 kg/hm?, FOKE 77 B 2 1

B

EQ 100__ ] ] = Ji ¥ Adult crayfish
g | /1 — | = N8 Adult crab
E = MFF Mature rice
: L || = Bf4fi Fish
= 50 | == K Drainage
& L
5
0=
H
& L
@ O 1

IC  RC RCC

Ab B Treatment

Bl AEMHFEXTEERIRAANA JHHB L
Fig. 1 Ratio of TN input(A) and output (B) under different culture patterns
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Table 3 Phosphorus balance and utilization under

different culture patterns

i/ (kg/hm”)
T H Ttem YIBE bR Target
IC RC RCC
T} Feed 182.33 96.09 93.78
HFET Juvenile crayfish 1.42
BT Juvenile crab 0.59 0.33 347
Bk A FET Rice seedling 0.50 0.65
Pinput 7K Inflow 112 1.52 0.90
Fi7K Rainwater 0.64 0.64 0.64
KAV Atmospheric deposition  0.79  0.79  0.79
1 A ST Total input 185.47 99.87 101.65
JEEF Adult crayfish 7.15
AU Adult crab 6.24 2.76 4.13
Wi LR Mature rice 5.60  6.23
Poutput  gyets Figh 276 2.07 2.30
HEZK Drainage 512 7.77 4.88

Hir 3T Total output

WP P balance

14.12 18.20 24.69
171.35 81.67 76.96

A

100 — —

= fi ¥} Feed

== IR Juvenile crayfish
= M Juvenile crab
= A Rice seedling

50k = K Inflow

WA L /%
Rate of P input

| == [j/K Rainwater

! — KEE

i Atmospheric deposition
0

IC  RC RCC
b H Treatment

T 74.86%, BUER LB R 09 B iSO
17.51 kg/hm?, o FE MR LA A Wl 1 A a9 1 40
oA 70.92%0 . Rl SRR b, Bl A BN
FEBLH N TR AR AR AR LB B A
1o 101.65 kg/hm”, BORE R8> T 45.19%, 5
Fer B JLAERE A 22 S AN K Wit A 10 2 R A R T )
BB BT, o3 B R 19 92.26 0. 1.40%
34195 ; Bl St B0 24.69 kg/hm?, ek a1 A
T 74.86 %0 , BUER RS | R ) Wi B AR 17.51
kg/hm?, (5 AE R b e 3 A 1) 7 40 o 70,9220

3 T A 1 A X A Wl - A 3 31 Aok AR X 171,35
kg/hm?, Fig 8 AR R 81.67 kg/hm?, e i 48 A A
3 76.96 kg/hm? , A5 % I A FIARS AR 88 AL VR AR5 TR 957
B > T 52.34%6.55.09% M B B 4y
AR R R R L A U ) I TS R R
g A LA R A AR R T RGP R 1Y
B R R U I . ZERE Y A
R e 1 A R A R AR 40 0 R 18,2206
24.29% , SKE R R 7.61% M HE, A BIARTE T
10.61% .16.68%.

B
100:' T ][] = sUF Adult crayfish
L | = J Adult crab

g ?_ || ==& Mature rice
23 LT = BfJ:fh Fish
1T © I
=& 50k = flE/K Drainage
£:
L K -

IC  RC RCC

Ab 3 Treatment

B2 FAE#MHFEXTSERIBEHNA HHB S
Fig. 2 Ratio of TP input (A) and output (B) under different culture patterns

24 ARAMFENXZHEVEDER SHMH
FE6 7RG IR B RS VR WA A 8 B, TR U B
Wy 15 Fifr s e M e AR AR 2R 1R TR AR 16, 17 U0 3
Wy 14 Bl ; R IL AR AL 1 0 E AR B 12 B, PR
S 17 Fp . R AR R AR TR A ) P S B
W Sk e RS IR R R U S A S DN TE ) B 25 S
TH KR R AR R A YRR A3 A TR
WEAE ) 15,18 .27 Fh, W8I 14 .19 15FP . M T
6 F , TF U R A P S0 A T A, e o A AR R
KW IR R R TC B2 R, 9 H 3R FIR
23 A R TR WA ) 31,37 (28, iR sh i 27 .
24 3THP MEET 7, BRAE AR AR R A 4

IO AR AN, AR TR AR YA I KR T
SR ST 1) SRR i B 1 W T 3A B Y/ LS S i
TR N IR R A R AR )
BIBEIN T 35,3136 F, A iR AR AR TR A )
PG E R AR R L R L.

B 7 45 e W VRS b PR i s 1 2B W ik
TR IR (P<<0.05) 4h, s A it
Y 2% YR B3 (P>>0.05) , {8 2 F R e e A =X
T 7 AR H e A ) A ek 3 W) S R TORE SR AR
KR4 . KEFRME R ILME R ur A8 JL VR TR Ui
FWITE 6.7 .9 A i Shannon-Wiener 2 £ PE 5 5081k
2> Bk 1.14~2.48,2.00~2.42,1.98~2.42 ( &
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4), {ES R 1.92.2.20 .2.20; RIS #E 6 .7 .9 A
Y Shannon-Wiener 2 £ 1k 5§ 0 28 1k 75 [l 43 51 Ry

sl W) Shannon-Wiener ZFEPEFE BB & . Wi £
FEPEBUE AR (L a5 |, A B LR R A8 L/ Shan-

2.99~3.79.2.48~3.36.2.82~3.98 (% 4) , (/3 M non-Wiener ZFEVEFE RN K AR, HAE9 A3k
H3.27.2.92.3.39, FEUMEIAER S TRIEEY) F m TR IR AR AR 2R
F4 TEMFER TZHEY S REMEIEY

Table 4 Plankton diversity index in different culture patterns

o o St -Wi Ph4e% § e
SRR (/1) O Wiener ZREEARL SRS EGE G
. Shannon-Wiener L .
Plankton biomass Diversity index evaluation

1] Lz diversity index
Period  Treatment
TEIEAR ) TSI TEIEAE ) IS T TSN )
Phytoplankton ~ Zooplankton — Phytoplankton Zooplankton Phytoplankton Zooplankton
IC 45.86+4.61a  53.11%6.30a 1.14 2.99 a-H175 Alpha-mesosaprobity B-H175 Beta-mesosaprobility
6 H June RC 23.054+2.35a  555.25+65.17a 2.00 2.48 a-"115 Alpha-mesosaprobity  B-H175 Beta-mesosaprobility
RCC 1.904+0.34a  158.3+18.81a 1.98 2.82 a-"175 Alpha-mesosaprobity  B-H175 Beta-mesosaprobility
1C 7.824+0.53a  6.224+0.52b 2.48 3.79 B-175 Beta-mesosaprobility 5575 Oligosaprobility
7H July RC 55.1249.14a  17.40+2.31ab 2.19 2.92 B-175 Beta-mesosaprobility ~ B-H175 Beta-mesosaprobility
RCC 30.50+£2.29a  28.88+4.82a 2.42 3.36 B-175 Beta-mesosaprobility 375 Oligosaprobility
9H IC 27.93+2.87a  35.9942.68a 2.13 3.02 B-H175 Beta-mesosaprobility 315 Oligosaprobility
Septem- RC 43.214+5.13a  17.55+1.60a 2.42 3.36 B-H175 Beta-mesosaprobility 3275 Oligosaprobility
ber RCC 76.09+7.90a  87.02+5.84a 2.19 3.98 B-175 Beta-mesosaprobility 3575 Oligosaprobility

VAR ZE SN b [R5 bR A ] 7B s 22 57 1 3 (P<<0.05) . Note: in the same class of substances,

the same row differ significantly (P<<0.05).

WG Z RS B M AR ELE AP0 O 72 R
T LA e O A R AR Y VR VA ) 22 R T A8 BT
Mrad Rt 6 H ¥ o175 7 H 19 H ¥ 8 g-Hi5 5 1%
Ui 5140 Z2 R R BTN 25 3 53 0% L 8-+ s (5805
BTG (BRAEAE ILAERES 7 H XL B-+h5 ), 3 Fhfh 2%
A FH2ER(P>0.05).
25 AEMFEANEFUE

AR R SRR A WO i R AR 22 fa) |
S CHR P R N ML K TH OIS B R
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Nitrogen and phosphorus balance and eco-economic benefits under
different rice-crab co-culture modes

LU Mingrui', GAO Zijian',ZHANG Xinyu', LI Yanhe', SONG Guangtong?,ZHAO Yuhua'

1.College of Fisheries, Huazhong Agricultural University/Key Laboratory of Freshwater
Biological Breeding, Ministry of Agriculture and Rural Affairs/
Engineering Research Center of Green Development for Conventional Aquatic
Biological Industry in the Yangtze River Economic Belt ,Ministry of Education, Wuhan 430070, China;
2.Fisheries Research Institute , Anhui Academy of Agricultural Sciences, Hefei 230001, China

Abstract To formulate safe, high quality and efficient polyculture technical specifications and explore
sustainable development of aquaculture technology, a comparative experiment of three co-culture modes,
including experimental group (rice-crab, RC; rice-crayfish-crab, RCC) and control group (intensive
crab, IC), was set up in Suzhou, Anhui Province. By comparing and analyzing the N and P balance, N
and P utilization, biomass and diversity of plankton and eco-economic benefits of the three modes, the ad-
vantages of rice-fish polyculture and the best rice-crab co-culture mode were explored. The results showed
that the content of N and P in the substrate increased in all three culture modes, and the most significant in-
crease was in the IC mode (P<C0.05). The N and P balance showed surplus in all patterns, the N surplus
in IC, RC and RCC modes were 1 030.92 kg/hm®, 364.37 kg/hm* and 188.75 kg/hm*, and the P surplus
were 171.35 kg/hm’®, 81.67 kg/hm’ and 76.96 kg/hm’, respectively. The N utilization rate in IC, RC and
RCC modes were 16.47% , 48.98% and 65.71% , and the P utilization rate were 7.61%, 18.22% and
24.29% , respectively. Compared with IC and RC modes, the total amount and increase of phytoplankton
species and the Shannon-Wiener diversity index were the highest in the RCC mode. The economic benefit
of RC and RCC were 22.78% and 4.48% lower than those of IC, respectively. The economic benefit of
RCC was not significant different from that of IC. In conclusion, compared with the intensive cultivation
mode, the rice-fish co-culture pattern is more friendly to the ecological environment, while RCC has better
economic benefits than RC.

Keywords comprehensive planting and breeding ; rice-crab co-culture ; rice-crayfish-crab co-culture ;
nitrogen and phosphorus balance; nitrogen and phosphorus utilization; plankton diversity ; ecological and

economic benefits
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