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1.1 Rt iE

AR5 T 2012 4E9 5 A2 10 AEL TA &
BT AL RIS R AT (40°407 ~41°27'N,
121°31" ~122°28'E) #47. %X @ BRI KRt
RIS, 24FE H BB S 2 744 h, K FH AR
B4 5.77 x10° J/m® AR IE R 8.4 °C, TifE
W 174 d,FREEN 631 mm, FAEPUZESFE
RS, TR R R EEE, LR A . &5
M —Z KA, PR, 918Kk 3.6 m, 14
Nt PR GE A KRR R K
1.2 I

REKFE mA T 456, AT Fh oy A
S5 ( Eriocheir sinensis) /75, T T BT &
Ll B B BOR B P it
1.3 HEZEREE
1.3.1 RE&IT

TER— WP, B E 9 NEF R ITHE (K
1),% 7.07 m, +HEAE J3 4024, BAOTHE H AR 50 m?
(BFEE , AEFEEE) , KIBRARLT
IR, i 25 A 3 8] B 25 e B R b, HoA A
RREL TR —KF. 50 B8R [F A
HEBCE 3 MEEA , B 3 AT, A HA
A RFRERIH, KFE—/XH# (CK, AT B
FEE) A BARE S EREE, KR — KXW
MR, BT EE 900 (AT R ARIRE BE) s b 34
C: R % EFRERE, KR — XPIbE, IR 2
700 R(LAT AR ) o WG g R
(0.083 £0.010) g,

A C B
B A C
C B A

1 R RS
Fig.1 Test rice fields distribution

1.3.2 HEEHE
2012 5 A 12 H BRI HEREE L FAE
2.5 kg MEMFERE , FEAEH N 5 20% ,P 5 6% , K

3%, 2012465 A 23 HiFkilgm,6 A1 H9
ABTCHEATIERR,6 A 27 H A HITHE BFRT
1,10 H 23 HAKRFICE,

FEBHE 0.6 m WA FF 530, T A
0.5~0.6 m,JEFE0.3 m, % 0.3 m,# Hk Ot
FAVCE , [RIE e VU R A 3 L 3655 0.5 ~ 0.6 m,
TRFE 0.5 m DAk, BN R 555 48, [F]EF7E
3 R B — S SR R AR, A 5 40 em, B 1k
TRk B, 7K FH 4 R AR K A8 R B R 2B XU T 4R
BAER, 5547 40 em, 2247 20 cm, 7CHE 16 cm, 2
199 800 JX/hm*, FEAE> FH B i U J& 5 o g &
FABCE R, FEA S MHEH=36% A<
9% , KL IR Il = 4% , L JK 4y < 16% , 55 1.0% ~
2.5% %8 0.5% ~3.0% , 5 m5 1.0% . #E7K
YRR LR ORI 8 . KFE 24 F 8, AMEH
ARPGREL B L, HoAth H () A B A e 5 R K
A
1.4 HEBRERSHE

KA S B S GURMED, SRR E] M 6
A3 HE&E,ZBRI15 KR—KHE,Z28 H28 H, £
TKFE R A K SR B — LR &R 6 WOKAE, 73 3 7E
KFEERKKARLI(6 H3 HZE18 H) JBHHI(6
HI19HZE22 H) /BEH6 H22 HET A 13
H) KHHI(7T H14 HES A 10 H) .5 1EHI(8
AINHZI8SH) EXHOHIOHEI0HS
H) #47 , BRI B REIKAE, RAERR B ik
BRI K, an R B B S A X, RAE B
B4R AT LR B LS5 JLK , LAPRIE R 7K X 7K B 4
MR /N, F 50 mL &S8R 3h
T2, MECHE K, JEA 500 mL K, Bra K
FER ARG LRI % R 5L 06 = AT AT o

Vel S ANK IR R 35 [ YSI 550A {5 #5 X v
fif S E (X BN E . pH RA pH THIIE . B%
FREL RHERE: AHERE: A BRI , e IR
CRFBE KA I 73 47 75 (BB U AR) ) 347 o 1
FERBPLUBRNEY 3 REZ ST FHES
P 22 R R, iR 56 808 R Fl EXCEL F1 SPSS
17.0 #4758 50 #7
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IMERTREIHFER T, MRARZ, B 5T
—SErh ] =), I R EE MR L A 5, X 2
B EY R 2 X B A R R 5 A B R SE
Fo MMMmEERAZAN EZERA OLRME
BE Ota R 5 B XU K E%&EIEE%%
ARRE AR, Horp Ot R 5 B R A 1R
FEREE R H A REEN N EHER,

TEKREAE R, K AW i A B R 2 Sk L TG
TRERIESE AT A, IR B R, BEE K
SARBEHITH R, K IR ALIT 46 TH e, K R PR A
FeE 1R FIIE B8, K o 5 S I, I A8k B g
8. ZJEHEE G IRE B AR , 7K AP I I Ot
B VR RS BEWS , K P R A R T RE(B 2)
{HBPET R B AT {E 2. 73 mg/L, X T (9 IE A=
KA 238 B , B 2 7K A 9 il D R e, 99
BT LUCE] HIE EyESh . AR RS

FTFRERE, BEE W BRE EIR, %
ﬁﬁ’fxa%ﬁ%ﬁo BN AREFHERASE
5REFHERENZR (P <0.05) KEEK
HHMHERABE(P>0.05) KREESH
FEKAERASTEERABE(P>0.05,%
1),

oo ~ AdbEAL
~ 8.00 = BAbEA
?o 7.00 —— CAbBEAH
E 6.00
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0
AHHS IR 4B SR BAE R
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B2 AERRMFEEKES
BREENTARE
Fig.2 The periodic variation of dissolved oxygen

at different stocking density of crab

F1 ABAEMFEEEKREEFHIIL
Tab.1 The contrast of water environment factors at different stocking density of crab
£ 4bBELH 6H3H 6H19H 7HI10H 7H26H 8HI12H 8 A28 H
DO/ (mg/L) A 6.52 +£0.42* 5.76 +1.10* 8.62 +1.17* 4.68 +0.61* 5.26 +1.11* 4.06 +0.52*
B 6.38£0.54* 5.83+0.62*° 8.28 +1.35*° 3.38+1.14* 3.53£0.35> 3.23+0.54°
C 6.69 £0.46* 5.05+1.03* 7.68 £0.80° 2.73+0.75* 3.38+0.69"> 3.03 +0.10*
HRE/C A 20.5 +0.2*% 23.8 +0.2* 26.5 +0.4* 27.2 +0.3* 27.6 £0.4* 20.6 +0.1*
B 20.7 £0.4* 23.6 £0.1* 26.2 +0.4* 26.8 +0.1* 27.5+0.1* 20.6 £0.0*
C 20.7 £0.4* 23.6 +0.2* 26.0 +0.7* 27.0 +£0.2* 27.6 £0.2* 20.7 £0.1*
pH A 7.77 £0.06*  7.82 +0.05* 8.43+0.13* 6.85+0.10*° 7.32+0.16* 7.54 £0.04*
B 7.65+0.06* 7.70+0.13*  8.34 +£0.25* 6.79 £0.20* 7.20+0.09* 7.57 £0.02*
C 7.86 £0.21*  7.92+0.23*  8.31 +£0.22* 6.80+0.16* 7.18 +0.08*  7.52 +0.02*
NH,"-N/(mg/L) A 3.70 £1.32* 13.36 £5.03*  9.81 £0.49* 2.09 £0.75* 1.71 £0.22*  0.90 +0.58*
B 3.68 £0.45* 12.81 +£1.67* 10.96 +1.56® 2.08 £0.55* 1.75+0.13*  2.08 +1.55°
C 3.44 £1.40* 11.95+3.00*° 12.63 £2.06> 2.17+1.11* 2.14 £0.27° 1.88 +1.43*
NO; -N/(mg/L) A 0.21 £0.01* 0.09 £0.01* 0.13+£0.11* 0.03 £0.01* 0.06 £0.04*  0.02 +0.00*
B 0.16 £0.02* 0.10+0.02*  0.06 £0.03* 0.02 +0.00*  0.04 £0.01*  0.03 +0.00*
C 0.21 £0.04*  0.10£0.03* 0.28 +0.17> 0.03 £0.00*  0.03 +0.00*  0.03 +0.00*
NO; -N/(mg/L) A 0.25+0.06* 0.15+0.04* 0.13+0.03* 0.07 £0.01* 0.01 £0.01*  0.00 +0.00*
B 0.16 £0.02*  0.10+0.05* 0.11 £0.06* 0.08 £0.03*  0.02 £0.02*  0.00 +0.00*
C 0.23 +0.11* 0.10+0.03* 0.12+0.02* 0.10+0.01*  0.03 £0.03*  0.00 +0.00*
POi‘ -P/(mg/L) A 0.47 £0.07* 1.43 £0.55* 0.00 £0.00* 0.00 £0.00* 0.00 +0.00* 0.00 +0.00*
B 0.50 £0.05* 1.29 +0.28*  0.00 £0.00* 0.00 £0.00*  0.00 +£0.00* 0.00 +0.00*
C 0.36 +0.11* 1.43 +£0.57* 0.00+0.00* 0.00+0.00* 0.00 +0.00* 0.00 +0.00*
TP/ (mg/L) A 0.97 +0.19* 2.83+0.93* 0.00+0.00* 0.00+0.00* 0.02+0.03* 0.10+0.08*
B 0.97 £0.10*  2.62£0.55*  0.02+0.03* 0.00+0.00* 0.01 £0.00*  0.04 +0.07"
C 0.76 £+0.15*  2.77 £0.92*  0.02+0.03* 0.00+0.00* 0.01 +0.00*  0.05 +0.08"

L FER 5, AR L AR R FoR 2 57 B3 (P <0.05) o
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2.1.2 JREEMZ LA

R AN, T R A K R F B
JRHE S AR FFLHEAFRERKER B
ORI A % . BIEEBABKIE S B SR I, 18
HARMBE X A KR B 0 KRR E .
B AE K R E M R BRI AR
LI 7 55 5 . A< IR0 T B Y 2 R F KA
FRIRE, H R HE KRR, ETREKRZE
SR, KA IR BE BE AP AR
MU T O3S . R KRR EE Bk 28 BTG
TRERIE S, KIRTE 20 ~27 C¥sh (& 3) , &
BB HARKRE R 20 ~25 C, 4K EE 30 C
B AR, 7.8 A RAMESE
FEH 7K IR B B 25°C , 3 B B2 v R T B B 2
Fe B B e FH K

FEFHSAFEFHKEBELREEER
(P>0.05) , 5AEH5 3 4E GBS MRS H &2 K&
AR AR — 3 R B A K IR TG B
FEH2(P>0.05,%1),

2.0 agamn
o7, 0| = BALEAL
26. 0} =—CAbEEZ
25.0
24.0
23.0
22.0
21.0
20.0
19.0

K/ C

A RFH 2B R S R
KFEAE K I
B3 AEAEBFEEKEPRENTHRE
Fig.3 The periodic variation of temperature
at different stocking density of crab

2.1.3  pH HZZ{b M

pH TERSEEILAE A th AN R A28k, 7EK
Fe AR, pH BB 7E 6.76 ~7.89 (& 4) ,#5
FH 7K A S A 22 55 e , ¢ 3 L YT B A K RS Y A
Ko RABMYCRAER, B3k, K {4k pH 2
PGS RRYE , I IE(E 2, #E AR 25, R HK
1R%5 552 B FE T I 5% 0, B4R T MK 2 591,
pH 6.0 ~6.5, WA FER N#HAEZE, FHH
Hh ey A AR P B, TR T KR T R
AT RER CO, , AT K I pH B

FEERE H A pH BOx R AR, B8 Bk A
AR RS BE, FRERH pH 5 R 8 H pH

FTREZR(P>0.05) RFFESRHEELEE
ZR(P>0.05,%1),
2.2 AR . TUHERE HERD BHREMEBN
2.2.1 RARHZAAAE

FEHEK AR R R LK B EMRBMELY
W R IR, KA B RS B R KRR RS
ZREHERNERREZ " FERBEK
Ji, BRA B SE ETHE TR S KRR
F A BEAS K AR A & BB, & H ik
Mg —YGEIE, BA & B FIE 13.36 mg/L, It
Fef 8 FE 7K X TR 2 VR BOR, DL T R e
RA T EMEZRRN, AR HE R &, 2
Ja 2L K AL AN KRS B, LA R AE
Wi, RRA S EBHEK(ES) o

NEMEASE, REERER TARER
H(P<0.05); ®m#ESEREEEZRABE (P>
0.05);REESAFERBHEERARE (P>
0.05), HAEMBATE, REKRER TSR
BRI BRI (P <0.05) ;1R % B 5 A SRR
HERAEE(P>0.05,%1),

9.00 —— ARbERZ
—=— BAbEEAH

8.50 —— ChhEY

8.00

B

7.50

7.00

6. 50

A REH 5 R e R

KFEAEK R

4 AERERFEEKESD pH HELRE
Fig.4 The periodic variation of pH at different
stocking density of crab

16. 00
14. 00 —— AERA

12. 00 —= BAbEE4]
10. 00 — CAb34]

8.00
6.00
4.00
2.00

0
—2. 00 | AHIRA IR HA Sy BERA R e HERI
-4.00 KB A KA 3

BS5 AEARRFEEKEPEINETLRE

Fig.5 The periodic variation of ammonia nitrogen

HE/ (mg/L)

at different stocking density of crab
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2.2.2 UASERERAY AL RN AR
TR ERER KA B WL 53 1) (B4
WATRE , EMAEYMIERT , WA RN 5 5%
A AR PERR AR BR ER , th BT 7R Bk E I 5 1k o 5
HERSRER . KETHRESESTL, &35
W= EAE. KETHRESERFO0.1
mg/L, & XK PSR IE AR A E .
IR A K TA A, A% KR A R h & &
—HETMEES, % ES TAFRENREE,
A RE 2 TR 2 B ARG In, TE AR T K Y
A, T RS R £E AN BB A (L AR AR BR ER . /K FR
WTFRES, LHRBASTEATT0.1 mg/L,
BER R R B LU BGOE B, NS N I A KR
(B 6) . /KFEALT4rBER , & % B AN R
EhIXFNEE (0.28 £0. 17) mg/L, 5ARFFEHMR
HEREBFEZR (P <0.05), Hmf i iZE B H
JE LI XL, DAY IR K 9 4R, AT R T A R R
AL TR E M EREL . KR KK H AL,
AFECK) RFENRRELREEZR (P>

0.05,%1),
= 322 —— AEBRYL
. —=— BALREAL
% 0.25 ey
< 0.20
® .15
& 0.10
i 0.05 -
=0
~0. 05 UASHIS SR S E TR LR BN
KA KB 4
E6 AEARMFEEKEHR
TEFHER Eh AL AR

Fig.6 The periodic variation of nitrite at
different stocking density of crab

2.2.3 FHERELAAR AL

TR AR R £5 7T LA B2 Bk 8] 5 4tb 2 B K A
RACHER B8 7o 7K A BR 4k 3 B2 42 |y e JE
SERER SRR TR , T LA B 2Bl /K i 2 Vi A 4
KRR, EARREERKAN, HREEEE—H
TrEREE, AREMRE SRS TS EM
R HEFARE(P>0.05) REE 5%
EEFARE(P>0.05), tEKBEKEY, M
FH 7K AR R R & B ARAR, R A ZERE S, T R 1
SREIO(ET), LI KA KB Z AL,
KRS B REA #6005 B 4 (KA R
Bz, —ERE LRI KA KEBRZR
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2.2.4 BERRERMAS LI

BEERER ) & B W A T 43 B ) 922 S B K H
HIBEAEBEN BB ST . FEK B A K, B 2
S EARSRTREK B, AR ET A, S —
UWAEHE, FE KR PR IR R & B i =ik 1. 43 mg/
L, BB 5 K AR p B BR Eh & B 2R BT, ik 30
{E, — A5 78 K iR B R 8 & & SR T B, %
FERE(E 8) , X 52 MIT L BR ot 45 A —
B, UAE TR A B BRI B IR,
XA Tk P kL R % K P& R RE
P ISR LA B K RS A 4 IR e, BRI A FE K A
HBEEREL Yk B B B (B MRS T R B B, M4 BEH
BJE R E KRB & 2N 0, /KR A K
WG Z BEIE . KRR ERKE P, AR E
(CK) 2% B iy 2 B 22 8], A% HH K i s i R £
WEHTREER(E1,P>0.05),

0.30

—— A4

0.2 e BARER4

E, 0.20 — CAbBEZH

E 0.15

>

& 0.10

g 0.05

= 0 - e
o, 05 | AT RTINS0 B oA MR

B7 FETERFEEKES
HERE T

Fig.7 The periodic variation of nitrate at
different stocking density of crab

L.75 —— ARLERY
1.55 —a BAbTHL
L35 gy
2 1.15
% 0.95
< 0.75
% 0.55
& 0.35
¥ 0.15 I I I
S [ & AN 1R 1 B AR
-0. 45 IR A A B
B8 AEARMFEEKEH
BEER R RO M

Fig.8 The periodic variation of phosphate at
different stocking density of crab
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EBERARE ETHE TREMEHE (B 9) , IRBFR
A B R RA -, E—ERE L, R K
R BERR £ & B A AR AT DU B B & B
Ao TESRTTI, A KA S BE S BN 0 mg/L,
IRFEER G, BB AR & B AR, R
BREKREERBE MR ZBEAL. B3R 1 aH, A
FE BB RS TREEMEEE, RAEREK
W, 2EBEER(P<0.05) ; Kb 2R A B
(P>0.05), fR#ES B EEKBERK 2
MpERAEZE(P>0.05),

3.50 —— ARLBERA
3.00 - BAEFEA
2.50 —— CREFRA
2 2.00
o0
E 1.50
N
g 1.00
™ .50 I 1 T
0
| | l l
~0.50 e mEE ABEY R S B
-1.00 KRG K

B9 ASEREMFEEKEREBENTLRE
Fig.9 The periodic variation of total phosphorus
(TP) at different stocking density of crab

2.3 TEAERFEEXKETENM

IKAEHC IR S5 , K WSCAR 1) 7K A T A T 58 B
T X A H UK R T AR E, M iE R
IR BE K Al B foe ey, 18 8 (1. 128 £0.015) ke/
m’, B GRS ERE B EFERENZR(P<
0.05,3%2) . {4 BEEE i TR 27 15 3, B3 £
e, U0E IR B G , R RE A P TR B, X
B S0 b S E R I B A Uk ™ A A
TP sE , R A 2 5R 830 I L RFR 77
SrETEAL, BT ISR 23, TR KA AR K
SEhF o R B T RE PR D (T B TR B R, 7E K
A AR 75 30 , 10T 8 0 355 3 6 3 0 B e 2 2
—RE HIRBEIR , AT o 7K A foe ¢ 7 B TR L o
AFREE N Dtk Z TR 10 Bh £ 5 TR S (R AN BRI
RAH IR, KR BT RS E MR HE, X
5 EREE PR R B

3 g

3.1 BEXEASEEPARTERFEEX
KINE B FRI 0T
EREBMEESRET AR BERASTE

T REEMEEE, REEHEY, AR ER
HE5FREREZEREZES (P <0.05) ; {K% &M
REEEFABE(P<0.05), fEKEAEKE
#, KIRAE 20 ~27 CZ [ 3N, FRERG H AR
BREEFARE (P<0.05)  REEMRETE
EZRABE(P <0.05), EARBFAEKEY, 7%
fEH pH MIAFEFHEFABE (P <0.05),
REEMEEELERAEBE(P<0.05),

x2 AEAEHRFEETHKE"E

Tab.2 Rice yield at different stocking
density of crab

JUBL KA (kg/m?)
A 1.012 +0.016*
B 1.128 £0.015"
C 1.071 £0.015¢

HFER—31, AR bR R RR 257 B3 (P <0.05)

TEKAEAR AR, 7 BE R 4 B SRR A LR
AGERER ARENREEEEEER(P<
0.05) . JrBEMIR AN & B W T ARE
R, H2 BEZER (P <0.05) , RFREME
WEERABE (P <0.05), FEKBAERKAY,
FEFHMASGFERHMRESEZRAEE
(P<0.05), FFERMEMNAFERHBHRILSE
ZFRANBE (P <0.05)  RHFE MR HEERA
B3 (P<0.05) . HERMAFFERS H TR H
EHEREREZR (P <0.05) RHEMEH
FEZRARE(P<0.05),

3.2 KEEERKHAX NE.PEHEE

— BT KRR A& N & 15 g/kg DAL,
BIRA RERWI R A RS N BT 25¢/ke, B
MARRAER, N R RERBEK A BE. BRI SRR
8T 25g/kg BEERAZ 1L, SR BT 30 g/kg,
SYEETREREAET Y . AUIERER BARVEZE A
KAGEEIRFE MR T, T AEARR N & A&
L I AUE R R, D BEROR S . AE EK AR,
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A study on effects of different crab stocking density on water environment
and rice yield

SUN Wen-tong'**, ZHANG Qing-yang'**, MA Xu-zhou"**, WANG Wu'??, WANG Ang"*”’

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture, Shanghai Ocean University , Shanghai
201306, China; 2. Shanghai Engineering Research Center of Aquaculture , Shanghai 201306, China; 3. Shanghai University

Knowledge Service Platform, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To determine the effects of rice-crab culture systems on water environment and rice yield in paddy
fields, periodic sampling was conducted in rice-crab culture systems with different crab densities (18 ind/m’,
low density (LD) ; 54 ind/m’, high density (HD)) and non-crab paddy field (CK) at six key growth stages
(seeding stage, reviving stage, tillering stage, elongation stage, flowering stage, filling stage). The samples
were analyzed for water quality and rice yield. The results revealed that the dissolved oxygen concentration of
CK was higher than that in stocking crab paddy field in the rice-growing cycle. It was significantly different
(P <0.05) between CK and stocking crab paddy field, when the rice was only in flowering stage. There was
no significant difference (P > 0. 05) between LD and HD. At tillering stage, the ammonia nitrogen
concentration of HD was significantly higher than CK (P <0.05). At filling stage, the total phosphorus ( TP)
concentration of CK was the highest, and it was significantly different (P <0.05) between CK and stocking
crab paddy field. It was not significantly different (P >0.05) between LD and HD. It was lack of phosphate
fertilizer from the beginning of tillering stage. It was lack of nitrogen fertilizer from the beginning of flowering
stage and filling stage. It was appropriate to stock larval crab in paddy field, when rice was in tillering stage.
Because concentration of nitrite and ammonia nitrogen decreased rapidly below the crab safe concentration.
The rice yield of LD was significantly higher than that in CK and HD (P <0.05). The rice yield of CK was
the lowest, and it was significantly different (P <0.05) between CK and HD.

Key words: rice-crab culture; DO; phosphate; ammonia nitrogen ; nitrite; TP ; rice yield
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