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B OB AMELERE, REBGFAF % ELE (60 ind/m”,
RSB, T1;90 ind/m” , 35 B, T2;120 ind/m’, & 25 B, T3) 19
R SLAERS FAN 3 MUAS H CRACEE , CK) 2R M H T &
PR EX RS 2 RER M, R RR
BB B, BB ZRERNEYE BERTHARE
(P<0.05) , BEEA 4B X 78 H 2R B i A Wy i B B i 45 6
fEM. 6 H17 H,CK 5 Tl MZREXTEHEFTHHA
Wb (P <0.05) 7 T3 B BARFHAALIE (P <0.01) ;7 A 17
H 2 A3 22 R R A B W B 33X BRI B Be i B oK M, OF B &
MHEEERBE(T3<T2<Tl1 <CK, P<0.05; T3, T2< Tl <
CK, P<0.01);8 H 15 H, &4 FA BFEER (T3 <CK,
T2 <CK,T1 <CK,P<0.01;T2<T1,P<0.05), HiEARLILE
SRR ILAERS B K IR SRR E B SR B N 90 ind/m” , BF5T
SER TN RE H A YIBG 2R R IR R 018 T (R A AR LA

MRER: ZRBELEKERER, $3F
RIRE SR, BEIKIE, XK EM AN
FEMK, ZHERERXE &R
MRRE,ER, WFRER S =48
ER, MBI EREBAEEN,
TEILER M B AIF R, B
— PRI ST R A SR, AR R
B ek FRL e — 28 5 1Y TR T LU 3K
B2 R BRI R B A YR 2
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FASEBgE' (AR S K A A 2R (K 4R)
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W B VA RS 22 R B2, F A THLER AR
R, R AR E R A Z IR B BR ], 280
ERERIX 22 R BER BT BRBOR R 47, B2, b5
BRI 2 = A BIVE R, T X R S Rt A T E
2t 2 ch A48 B, ( Eriocheir sinensis) 23K
KRR EE MRS Z Y A
VIR T A A g B 1 &) 18 5 % HE 22 IR BE 2R R
B TEIRTS A= 1y B 16 e F 221R 88 28 Ao 19 ) 28 i
TR

U RPR

1.1 ##B5iit

TR A I R B T AT A
I E IS FEER, ML TFALS 40°40" -41°27" /R
22 121°31" - 122°28' 4ESEHSE 8.4 C, TS
174 d,4FfEWE 612 mm, £4FEMH—FKHE, -
o+ R (ALK 2. 51%, &R
143.00 mg/kg, &8 66. 47 mg/kg, 75 3 14. 24
mg/kg,pH }y7.27) tel

RIA R K AE A “EE 3 4567 ,4 F 18
HEEMER,S H 26 BB, KREAK 137 d, K
T T] 28 R HR 40y 44 A 3 7 48 A 1 B T 2 B R BT
B 32 fit 5y 3 T K R H 42 G5 B BE ( Eriocheir
sinensis) , Ho P ) HLAE 2 0. 005 ¢/ H (20 7 H/
kg) 15 L B E A KEZREREK
Y H 3R

BRI KA R 3 A A3 —
(T1) Ab3—(T2) Fikb3E = (T3) 4510 KR %
Rk FE % B 60 ind/m” 90 ind/m* F 120 ind/m’
HIFREE X A A SR8 1 % MRS H (CK) .
BAIE 3 A PAT, RIEEHE T -3, 6 A
WIHERLEE R ,6 H 9 B KER414& (20 J7 H/kg)
i RS AL FH TR SR 2% BE I A1 B B, S B 4% F
IR L RESS . KRGk A B W7 A 2
TR, 7 A1 24 KR g K 2 =11 4 8 f I 4y
B, R —IK, RN BIKER 4% /2
Ho ERAATEHIE/KEO. 10 m 4% & B EFiC
A, WK 6:00 - 18:00 HEHREREE , I H &
BTGB R 9:00 &AL HA HI7KIR
1.2 HEEEREE

EF—3H, &8 12 NMEFEERE, 51
PR 500 m”®, 7E S I 0.6 m Y E A IS

WL, ETE 0.6 m,JEFE 0.3 m, % 0.3 m, #
HeZK B x4 8¢ E, 8] A fon ves & 8, 357 0. 6
m, TP 0. 5 m, 7€ P4 & FH 358 R 28 ) 1 1 2 57 B
P, 75 0.5 ~0.7 m, LA 11 7o % 85k Fn bk A4
Y ARGH . KRR A ST AR, 58
470.40 m, 47 0.20 m, 7XHE 0. 16 m, /XEZ
199 800 //hm” , Bk i ita A5 WL IGHLE A AE ( F5 /4
LR, A B EFE AR >29% )900 kg/hm?
YERZENE, AHE I, KAE A KB E], A AR
RREE BRI
1.3 REFHZE

6 AhaIZE 8 ApajERR 15 KRR —Iit, 3t
SREES IR, YK 8:00 -9:00 RAE, FHHE N O0.4 m
HIESR B R xFExEHN1.6 mx0.6 m x
0.4 m,#E N 1.0 m* REAE , RALE £ 551 R
W BEHLIE 3 > mURRAFHE T o A Y8 0.05 m,
SRIG U RFERE I 22 R B, Pk 26 i, B &
2K AR TR T T E
1.4 %itoR

FHRHE R I 2000 8E T4 04, ok
FHLSD ZEW I FHENERBEE. 5
a4k SPSS19.0,

2 FRS0H

2.1 KRBRERIEBHEPAEROZM

fKRAERKSRES, B TFKREN S BERKT
T8 R FH O BRGER BE R BT REEAER , 7T LK o R B 4
HEABE BB 6 A1THET A8 H,
R 5 B EE 60 000 Ix ~ 66 000 Ix, -3 i BF
30 000 1x ~40 000 1x; 25 "Bt k7 A8 HET A
29 H , 4R EE B EE 50 000 Ix ~60 000 1x, -3
BEFE 32 000 Ix ~22 000 Ix; =Bk 7 A29 H
28 A 15 H, & & A 47 660 Ix, F ¥ MR EF
22000 k PIF(E 1),

S—Br B T KRG Y 4 BES , B & 7K 5 40 BE
BRI, it X A O R P R 2 3 0
e HH A BRI BE AT T B 58 I BE AL T K AR Y
WA, A KRR A AR S T, X OB R
RS AN R ; 55 = B BeAd T KRR 315 AR A A
ARG, B A KRS i RS AR AR 3 i,
Xof ot BRI R R B T B K, G A PR Ok R 5
BEB/DNo
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Fig.1 The influence of growth of rice on the
illumination in the paddy fields

2.2 AAEEHENBHEENMME
BB, SR H 2R P TER
FERTHAMATHE (P <0.05,5% 1) , Y BT & X A5
HIZZRBER AR BRI HEM-. 6 A 17
HALHE HA—E BB ZRER,CK 5T,
LRBERKFHTERER T AWALB(P <
0.05) ; T, BEMLTHAALIE(P <0.01);T, KT
CK,HZRARZE (P>0.05), XATAEREHTK
Rafko6 HO HIMAREHZE6 A 17 H&E 2 ~3
WIRTE , UG 3N 65% 7ih , BEm T, 488 1% B2
K39 ind/m® Ze A7, ik /b HLAARBE/ N S B X 44
BRI AS B R, T B 22 IR 88 58 SE5H 10 e 2
WRELEN R EE. T, M1 T, REER
F Ty, B AR 2R BRI HIBOR R 6 A 17

HZE6 A28 HEEETRM AW, & AbB 2R
BRMAEY R, UH CK K E/&K, 1 H
BAFRE 22 RER P TEZRBE (T, <T, <
T, < CK,P<0.05), 7 H 17 A &AbH LR 3K
-3 T E A B M B B KM, B A& AL 3 [B]
ZREE(T,<T,<T, <CK, P<0.05;T, <T, <
CK,T,<T, <CK, P<0.01),CK E&EHEY&E
BR,BEZEAN65% ~75% ,FH T (46.91 +
5.35)g, 7T H 17T HZE7 H 30 HHF/KBEHBE
FIRATRKIAEE — & R, B CK 22R¥EH
WEMBRERANER EBENEES THREH
(CK>T,,CK>T,,CK>T,;,P<0.01);F5#8HH
TFOKRER R, 2R ¥R O RFR AR, Ho A
KZ B, T H I 2 88 A A5 K, X 2208 B
RBEERE L, FRLRELEYERER D,
(B o T &AL B % AR, & 2R R A
WEFEREZER(T, <T,,P>0.05;T, <T,,
P<0.05), 7 H30 HT, H&CHK, M CK 7
BT TEES, FLHEEABEEZR(T, <
CK,T, < CK,T, < CK,P<0.01;T, <T,,P<
0.05),T, #XHF 7 A 17 H 7 & W18 3 K
B, XS R 1) B AR I 3 K, IR i ARk
B, EX EYAE —EMEEE, RBEFE
MR REAR, Ah T, T % BRI, 2307 A 30
HZE8 A 15 HT, FEAYEBWIHFARE,

#1 AEAMPAEFEEELETHANERLRKEXNEATE
Tab.1 In different periods, the unit area of the average dry weight of Spirogyra in different treatment g/m’

T, T, T, CK
6 J 17 H June 17th 11.72 £1.375¢ 5.58 £2.30% 0.44 +0.574 13.40 +1.565
6 J] 28 H June 28th 16.44 £1.725¢ 7.21 £2.25% 0.83 £0.54% 22.90 +1.238%
7 H 17 H July 17th 37.85 £1.45% 18.10 £1.334 1.13 £1.034¢ 46.91 £5.358
7 H 30 H July 30th 13.67 +2.594P 3.05 £1.75% 0 0% 34.77 £5.15%
8 A 15 H August 15th 9.91 £2.014" 0.71 +0.674 0 +04 27.75 +2.835

T TR NG SESCF B AR E TR 2 A RE (P >0.05) , RFFHFRRZEFBE(P<0.05), FATRIRRERICT B, MR H Fm

ERABE(P>0.01) , ARFRREMMEBE(P<0.01), TR

Note ; Within rows those Spirogyras with different superscripts mean significantly different at P < 0.05 or P <0.01. The same as below.

2.3 FEHSEFEHKFEENTNL
REEVIAA AL B 2 B KR 22BN, B BEE
SIRII TR, A B & b B2 2R B 2K A Y B i R
b, CK 1T, T, Ty F7KE 2= 52 3562 i A8 K
FANEE. 6 H2LHETH3IHT, T, §
T, | CK Z[EH7KIRZEBKR(1.10 ~1.69 C) , T,
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5 CK ZEM/KBZEE/NTASHETH29H
Bl TR % B R, SR K IRBEZ =
(T, <T, <Ty), T, 5 CK KR ZEHRK(2.37 ~
2.93 C),T, 5§ CK KRR Z(0.76 ~2.19 C),
i T, 5 CK/KiRZER/N;7 A3 HES A 15 B
AEFE[E] 7K IR 25 AR T — B BOA FTFEAR (B 2) .
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Fig.2 The water temperature difference of

{8%/°C temperature difference
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rice-crab culture systems and CK in experimental stage

T A b 45 2R 1 JRU A AT BE R T A R 9
MBI BE RS T 22 R E MBI B 7T A S
HE7 A29 HRTALBE2REREY R K2
(K1) 38 B 7K A8 o AR 22 57 , 32 TR

B KE. 6 H17 HET A 8 HAT KR
5T BES , T GBS 2R B2 Y A 1 B E IR
P, 2 IR BEAS 7 7 T AR i 7K AA 50% 1 J-F
BIKIRFEAK 2 ~3°C , Fps— Bt (el &3 UK F A
MY BRI AR KRR
2.4 KIBFAENTE

T2 F1 T3 KFg=&EBE =T CK(P <0.05),
T2 M T3 W& T T HEEZRABE(P>0.05),
BT 2 2R BER 0, AR K™ &
i, T1 B K RSP BB, T 55 40 38 (T2 A
T3) T2 2R BESE M B/, B UK RS = &
B o YR [F]JBOSR9% BE 25 5 e 2 o 1) 7 2 R
AR, TI R =BT T2 1 13, 3 HER
BE(P<0.05), T3 MEHMETFHERDE
f&F T1(P<0.05) ,T2 i&F T3 ML T T1,{HE
ZRABE(P>0.05,5K2),

£2 FAELEBABMAIENTE
Tab.2 Yields of rice and crab in different treatments.

i H item T, T, T, CK
KRR/ (g/m* ) rice yields 0.92 +0. 024 0.99 +0. 044 1.00 +0. 074> 0.84 +0. 05
— B ER =L/ (g/m? ) crab yields 85.50 +0. 56 89.96 +0. 734 92.23 +0.734 -
— IR EFI R/ g crab size 9.50 £2. 664" 7.14 £0.954% 5.49 +0.224 -
— IR/ ( H/m?) crab amount 9+1.5 12 £2 17 +4 -

3 45t

FEEEIIE R —FAE SRR R H R, 2 A
HISEARA S AR MY o AR AR AR 38 7K A8 0 o AR 4
BB Y E R AE KRR A, R R &
PR IR, N P IR B 2 7 v, 410 Vo) 8 SR FE L FH K
FEFPAEL T Wb b 55 & R, B 2 W 3L fE . £
PR BRI AL SLARFh IR B BN , A BR Y 5E
BAHERA , EMAET & ESBE W AS
— KRR = RERE s BMEE + &S
LA + R + AL, 1 +1 =571 A
I AE B REH,90 ind/m’ (T,) 1 120 ind/m’(T,) i
TR TR % B B R 808 AR K AR 2 R B
FIAEK, P KRG = &, Wk 2D e B B A 2 Y fif
L, Y BERE H 2R EREE T 3, N
R R G4 A B il e 4R AL T 37 BB .
T T 8 %o A HC A A= ) S i iR G o Tl — 25
W% o

AW RI (TR B 57 58 4 BE X KRS = B
BN AR SE I 45 R B R, TORE RS
(CK)KRE= R BEM|MT T, M Tyo HIFH A fE
AL VAR 56—, f T[R4 B A T 4 B
Wiy 22 AR S HR A A, DA T (18] 6 52 Wi A P KL, =
B ALK IR B 22 5, JUHTE K RS B 23 BES , 7K
RS SRR A R0 BEROR, AR KA
PR B REEERSBESRIK KR
BB BT AR B KB A K S KRR
BEEF R AR, KBRS H B AL , TR
KREERK R &, =, BH0E, 22RERE
EHAREMH P R REIIE TR,
PSR ORI, R R 2ZRBEE, — T
TR ECA A, KA W A B IR 0 SRR X 38 0 5 7
—J7 TR BB R 2RI A5 BT A4
AR (AR Py, Bl T8 A e ) R i 2% 1
Het  BOK BRI, BRI T T R
HE” F ik 251, f T 578 R ARL, B IE S
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RN’ Z I EE R R, BAR T &
FEAMARUG foc K, (B 7= B AR ELAS BB 204 il
LRBER MR BN E R T, A= BBERES,
(EANARHAS B /Iy, AN T L 4F U (9 57585 T, 19
TR BES 90 ind/m” , AN{H BB AR ] 2R B2
AR, TiT LR b R AR &, B A A = A
KR REP , MRS EMER R, RIEA LK
SRR, IR T R AR &y 1A 19 B 1 O R 4 B O 90
ind/m” , (EAREG A0 B4R/, i 28 5 E B BB K
BEPE SR ML ) TR 2 J3E 0 Tk 5 %o e Y 22 R
B RCR B R A 7 7R LAJR BRI 2 4 58
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Effect of rice-crab culture system on Spirogyra in paddy field

ZHANG Qingyang'”*, MA Xuzhou'?, WANG Ang'*, WANG Wu'"?, YU Yongqing’, LI Xingxing*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Shanghai University Knowledge Service Platform, Shanghai Ocean University Aquatic
Animal Breeding Center, Shanghai 201306, China; 3. Crab Technology Institute of Panshan County, Panjin 124000,
Liaoning, China; 4. Fisheries Station of Zunyi City, Zunyi 563000, Guizhou, China)

Abstract: Rice-crab culture system is a new ecological complex that combines rice culture with that of
Eriocheir sinensis. The growth of Spirogyra will seriously affect the growth of rice and rice yield. To determine
the effects of rice-crab culture systems on Spirogyra in paddy fields, periodic sampling was conducted in rice-
crab culture systems with different megalopa densities (60 ind/m”, T, ; 90 ind/m*, T,; 90 ind/m*, T,) and
in conventional paddy field (CK) at five key dates (June 17th, June 28th, July 17th, July 30th and August
15th). The results show that the average dry weight of Spirogyra of the rice-crab culture fields and the
conventional paddy fields were significantly different in the whole experiment period, and this shows the
difference crab stocking density had obvious control action on the biomass of Spirogyra in the paddy fields. A
certain amount of Spirogyra appeared on June 17, especially the average dry weight of Spirogyra of
conventional paddy field (CK) and rice-crab culture field with low density of megalopa (T,) were obviously
higher than that of the other two treatments (P <0.05), and the average dry weight of Spirogyra of rice-crab
culture field with high density of megalopa (T,) was significantly lower than other treatments (P <0.01) ; On
July 17th, the CK maximum biomass of Spirogyra, an average of dry weight 46. 91 +5.35 g, and area
covered in 65% -75% , and other treatments also reached a maximum of the whole experiment period, and
significant difference of different treatments(T, <T, <T, <CK, P<0.05; T, <T, <CK, T, <T, <CK,P <
0.01) ; Sampling results on August 15, that there was no moss in rice-crab culture field with high density of
megalopa (T, ), the T, lowest biomass of Spirogyra, the highest amount of in the CK, there were significant
differences in different treatments (T, < CK, T, < CK, T, < CK, P<0.01; T, <T,, P <0.05). The study
provided additional theoretical guidance about biological control of Spirogyra and sustainable development of
rice-crab culture systems. It provided another means of promoting the development of rice-crab culture
technology.
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