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1.1 Rmedrst

TR PRI T AR T AL 1L B
FHEZZFN ,ALTI0E 40°40" -41°27" K& 121°
317 -122°28' AEEHSIR 8.4 C, B 174 d,
R R 612 mm, RAEMIE—FIKAT, 1IEN1E
P SRR S (B LR 2. 51% , & 143. 00
mg/ kg, &7 66. 47 mg/kg , B XU 14. 24 mg/kg,
pH X 7.27)

RIA R K AE A “EE 3 4567 ,4 F 18
HEEMBED,S A 26 HBR, KF4K K 137
d, BRI K H 56 4 8 D AL 7 4 k1L B e
BR B 5 BT 12 HE B I W K R o AR R
( Eriocheir sinensis H. Milne-Edwards) , -3 #L#%
$30.174 g/ 2,6 H 26 H (KAF/EER) | A
H,10 A 8 H (KFERAIA) Wik, 5K HA
#4105 d,

BRI A i A R 4 4k
BLABM/CSREE (TL), B: AR/ X E H
(T2),C: Utk/JXFREEH (T4) , D BUKR/ A SR
H(CK), AP E 3 M7, BRTE 2012
6 H 26 HHARKEHEEFE 105 d, BR—IKEK
RBURLIRRL(32% M H ) , R KSR & VR
TREM 4% .

1.2 HEEERZE

RSB, B E 12 NMEFTERITHE, 7
BIHEE 0.6 m 1 J& L IFIZ L 2R, 3R B 58
0.6 m,JK7 0.3 m,%0.3 m,#HHK AN AHIEE,
(7] B o 5 P ] R 4, 3867550, 6 m, THFE 0. 5 m, #E
Y i FE S5 R e R A S B 9k I, BT Y 7 BE Sy 50 ~
70 cm, DAR 1178 a8 1k A AP SR A Mtk A RS H o
IKARERHE R FE AT AR, 24T 40 em, AT
20 cm, 7B 16 cm, 7XE# 199 800 /X/hm’, B #k
HiiEA NI E & E (R £ FIE, A o 30 5
FEOrE R >29% ) 900 ke/hm® fEHENE, Rifiia
NB o AKFEAER I, A FAR 25 PR (B L
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FORE B B BT A I SR &R

FE—IR,7E 8:00 —10:00 #17, BI04 HIEL 10
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250 mL RAEH IFRFEAE 4% R WP o

B 225 A 1 mL RISt
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AR AT RS WEE, A
PEIHITE Excel Hpg@ T HAE R, 3 SPSS 19. 0 47
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HIERERI (B 1) s RER PR EZAE EA-B(E2).
ST T GBSO S 3
F1 FRERBEXZHERTIMFEER
Tab.1 The species composition of crustacean zooplankton in different cultivation patterns
]

. X T1 T2 T4 CK

PRI B8 Moinidae  THAHRIE IR Moina micrura % % * %

ZHBE E Moina macrocopa * * * %

WIRERIE 7% Moina geei - - + _

{15788 Chydoridae RIIE 7% Chydorus sphaericus + + + +

I RIHTE Chydorus ovalis + + + +

Kofak HY5F B 1% Moina micrura Kurz + + + +
Cladocera %8 Daphniidae ~ KIU3% Daphnia magna Straus * * % %
[#4% 7% Daphnia carinata King + ¥ + +

FIRIE Daphnia pulex Leydig emend ,Scourfield + + + +

W8 E Daphnia( Ctenodaphnia) psittacea + + + +

&M% Daphnia hysline + . + +

41§ 7% Daphnia cucullata + + + .

RELF A Bosminidae KHH 5% Bosminida longirostris - - - +

HIKER Cyclopidae |4 87K & Mesocyclops leuckarti * * * *

Bk W B RIK % Cyclops strenuus + + + +
T IKFE Centropagidae YT /K F Sinocalanus dorrii + + + +

Copepoda ToH5 4k Nauplius + + + +
B2 Gk Copepodid + + + .

At 6(4+2) 18(13 +5) 16(11 +5) 16(11 +5) 17(12 +5) 17(12 +5)

T T1 Bk R H T2 XU/ 7SR 5 CK U/ SR IR 5 T4 D DUBR/ ORI 3R + 7 A ILIRE3h Y~ -7 %

ANTCUIFIEE Y« 7 BRI S AR F R

R2 FAERBFEAXFHER R EHEEOE

Tab.2 Effects of different cultivation patterns on average density of crustacean zooplankton ind/L
T1 ™ CK FfH
BT 166.63 £70.50  272.70 £51.39  296.70 £180.63 292.53 +179.41 0.621
- SrEE 685.70 £28.30  567.43 £209.54 792.70 +98.01  602.83 +124.75 1.722
P 35.33 £9.84 30.83£2.42  36.77 +24.82  177.10 £51.00 18.444*
Cladocera Bk 28.07 +0.85 6.83+3.11  37.20+15.95  59.10 +9.66 15.729* *
] 156.43 £11.81  70.37+32.33 158.37+77.20  51.92+6.44 7.417*
R 0.17 +0.06 0.77 +0.72 0.63 +0.42 0.33 £0.31 1.136
—_ Sy EEM 16.87 +9.39 9.23 +6.01 7.57 £6.20 13.80 +4.98 1.155
B 4.37 £0.40 8.13£0.42 7.33 £4.34 10.97 +3.61 2.742
Copepoda Bk 42.30 £16.95  23.30+4.19  26.87£3.02  20.47 +5.02 3.353
W 23.47 £2.90 24.97 £4.51  37.80+21.86  39.17 +23.08 0.791

W #F (2,6)0.05 =5.14; % %F (2, 6) 0.01 = 10.92, F[d.

2.3 FHHEYE

TEKREAAER B B, £ A0 BB A IS F 2
YRR CK R TR ER JFHERREE
(P<0.01) , FFEHZ AT EE 2SR (P>0.05);
HAE CK B2 & T HA SR EH (P <0.01) , 57
BHZETEEZER(P>0.05) /rBEH T4 £

RREFE Ay R B EM T HAMAARE (P <
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Fig.1 Variation of density of Cladocera Fig.2 Variation of density of Copepoda
in rice growth stages in rice growth stages
*3 FAREZRBEEANZRFEIVEHEYENZIN
Tab.3 Effect of different cultivation patterns on average biomass of crustacean zooplankton mg/L
T1 T2 T4 CK F &
piap.i| 15.05 +12.86 30.08 +19.31 31.16 +18.36 37.42 +17.41 0.917
K fa ke SrEER 50.62 +12.92 47.38 +19.58 70.00 +3.67 54.24 +4.35 2.072
Clad AT 4.18 +1.49 8.67 +6.20 7.86 +7.08 21.86 +3.65 6.879 =
adocera B 6.90 £6.92 1.23+1.06 3.25+2.18  18.22+2.84 11.184 % *
WS 25.57 +8.34 25.30 +£22.66 35.35 +£30.57 5.77 £0.70 1.215
R 0.004 +0.003 0.05 +0.05 0.04 +0.03 0.02 +£0.02 1.704
Bk 4y BEM 0.77 £0.61 0.32+0.15 0.11 £0.09 0.79 £0.18 3.220
c 4 AT 0.81 +£0.35 0.41 £0.25 0.43 +£0.24 0.46 +0.30 1.308
opepoda B 2.90 £1.91 1.45+0.20 1.98 +0.64 0.93 0.23 2.032
HES 1.16 +0.56 1.37 £0.60 2.46 +1.33 2.42 £1.75 1.019
80r - Tl o Tl
= T2 3 = %
~ | - T3 ~ -
= 60 - CK 2 -~ CK
ep B0
! E 2
~ 40 ~
H g0} # 1
0 0

B3 BAXREMEBEABEKHROZL

Fig.3 Variation of biomass of Cladocera

in rice growth stages

T R 2 1 A= ) 2 TR AR KT B 3 B N AR 4k
[0.004 +0.003 ~2.90 +1.91 (mg/L) ], 3f H&
T1 At b FE A J2 28 1) A ) 2 70 T8 S 1A 3K 3 0
8, B LR SEAR0L, T T1 B2 M 42 2
AR B (EH BB RIZI(E 4) o
2.4 ZHEMEIEH

IKAEIRTT B CK B2 SR8 50 BAK
FFHREH (P <0.05) , HAhAE K B &AL A

4 HMEREYEEKBERKMEHEK
Fig.4 Variation of biomass of Copepoda
in rice growth stages

RIS RERARE (P >0.05)  KFEER
HHIG R KM SRR R TL EBARS, H
b3 2 O F 5 (HAH ) TL A T2 KT T4 A0
CK, FFHZERWBE (P <0.01) ;3776 CK K%
TS B AR T SR & [ (P <0.01) , SR & H
T4 KSR BEZEM|RT T1 M T2(P <
0.05) ;#EHH CK B SRR BUR AR T IR 8 1
(P <0.01) , B2 578 FH 2 8] ) 15 -5 % FE 39 f
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MR (FE4). RSB BUE 30k (181 5) s R R RIS AE

MOKTEERBIMZEMEEE BARNSHE  HEIEEERETTH T1 R ERR S, HoAb 5 4%
PEFEETE 0.51 £0.4 ~1.95 £0.31 284k, bR T2 AEEEIGAEFHARAKF, - HAAEBARLUI(E 6) o
Sb, HoAti A B2 i A AL #a A AR [R], EL 9 3K £

F4 FREBRBEAINZHR Y SHEERAOZE
Tab.4 Effects of different cultivation patterns on diversity indices of crustacea zooplankton

T1 T2 T4 CK F i
R 1.04 £0.36 1.25 £0.05 1.32£0.19 1.53 £1.50 1.639
Kok SYEEM 0.61 £0.41 0.51 +0.48 0.70 +0.38 0.69 +0.59 0.119
Clad B 1.90 0. 30 1.75 £0.50 1.95 +0.31 1.30 +1.30 2.405
acocera B 1.30 £0.45 1.88 +0.62 1.04 £0.34 0.99 +0.81 2.161
N 1.45 £0.21 1.50 £0.42 1.55 £0.07 1.51£1.44 0.049
R W 0.21 +0.36 0.00 0.00 0.00 1.000
AVBEM 0.47 £0.11 0.64 +0. 14 0.71 £0.43 0.51 0. 54 0.627
B2 2 Copepoda &L 1.58 £0.29 1.11 £0.25 0.89 £0.17 0.70 +0.77 8.069
YA 0.83 +0.11 0.74 +0.14 1.11 £0.16 0.67 +0.65 7.576
R 0.95 +0.04 1.05 +0.25 0.66 0. 08 0.49 +0. 44 6.704
2.0¢ - Tl ﬁﬂl%;@$ﬁ]jﬂ T1 %ﬂ T2 ;ﬁ%%}ﬂ: T4 %ﬂ CK
-1 (P <0.05) ,[HARIEENE T4 B&F T HAust
~CK
& 15} H(P<0.01,5%5),
L
#
# 2.0r
I Tl
N 1.0 S
I - T4
1.5 K
&
BEW RN R el MR # 1.0
5 EARSEERIEREERRROZW ® sl
Fig.5 Variation of diversity indexes of Cladocera
in rice growth stages

0 ¥
BEH SR R e BRI

2.5 AREBBEXIKBITE~EHFM B6 HREXSHMEBEKBEKRMROEL
FEHKETSEREZES T CK(P <0.01), Fig.6 Variation of diversity indexes of Copepoda
FHEEH Z AR & 25 (P >0.05) ; BURESR L in rice growth stages

x5 FRERBEAIKBEEEMHFM
Tab.5 Effects of different cultivation patterns on rice yield components

HBREE (B 70) AR % RV CRL/BE)  ASER/% THH/ g 74t/ (kg/hm” )
Tl 13.84 +3.91 72.61+1.32  161.21£27.46  93.31x1.52  26.17x1.09  9487.15£670.23
T2 15.03 +3.70 72.16 £1.52  155.68 +24.44  92.15x1.37 25.78£1.25  9461.33 +375.14
T4 17.71 £3.65 76.07£0.98  135.97 +18.56  89.63 x2.13 25.32+2.21  9877.59 +1015.4
CK 14.86 +3.25 73.09+1.14  136.83+25.04  85.37+1.74  25.76+0.84 8 484.27 +260.37

T4 M RKRBEMT TL M T2(P < P<0.01), {HEAAHE KL E AR EE
0.01),T1 2hBERIERBZER T T2 M T4(P < ZER(P>0.05,5%6),
0.01), 4™ & & K2 T1(T1 > T2 1 T4,
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F6 FREBEEAIATEH I
Tab.6 Effects of different cultivation patterns on crab

T1 T2 T4
A KR /% 5.33+£0.05 5.39+£0.06 5.16 £0.03
BBR/% 0.01 £0.01 0.01 £0.01 0.02 £0.01
TR 2R/ % 57.07 £2.82 43.04 +1.17 35.11 +6.69

&= &/ (kg/hm? ) 1 .065.37 +287.24

814.92 £162. 51 806.94 +130.83

3 ifie

3.1 BHERPRINWHZLNE

M AR S E 2T R TREEH
SrEEMTT ZIEAE s AN IR RN T M B AIROK
s B E N T R B ARUKFREE BT, E
EFHEEA KR, SRERN A HE KR BT
PSRN

SIATELIR A - (1) 36 BE R R M A Ff S8 A A AR
BROBFBERTFZ Y, £ EHEN, RERR,
SRS KRR BRI, BRI 243
BN, PR BE 26. 8 °C B IR BE (R T A A
RIHETH . T 2012 AFFREAK AR B BT AN
WAE T B3R B AUk 22.3 C, Ml TR M2
HEAR 5 (2) AR AR B A SR pH L i B M 28 A9 A
K, KRESEES A OB TS 2, K RV AR
B, pH AL T IEH 7K F, BUB K 5 i F A
P s BRI, 2K R 9 A Ko BH G e, =
BUKMF YOG A 1R B , FEAR T KR A
BT, B B A R ABE RIEAF. (3) K
B T Bk BE S R IF UE S 0 B R R RO
T R, TR, BT 2 Bk
FRAYHE SN , 2K A V2 3ot B2 i AT B2 W) 1 3 30 30
VIRV . (4) KRB S BN IRK IR S ) &
YRR BRI, 2 T R W U S B R
/NS P T A AL AR T AR B, B
EHIFEIHERS , K PR L & B S BH T =,
PRI 18t o, T R % A5 A S AR 2 A7 7E — R Y 90 ]
e

RN Y RAENB RS WA A
—2. HULAT I, YRR RS AU R AbE R
R BEA BRI
3.2 AEXTERER R

FREERS 5 A SR B A8 B 28 0 3 BE AN A
YEERDE, RHEERTHNG LY, &
EEAAREENEY BB EERTIERER

(%£2,3), TSR B R BEA AR T 2
(], MR A b 3, 45 A A £ 2 2 B TR i 28
FHEASENZEHYA THRAYE B ERERFE
TR R 285 B T A ) B IR AR T e, T SR
W TPEIS 3218 . TRIRE B 4 X R 2RA
BEfTN BB EREE T A,
HAER M R TEAKRR)Z , 1B 70 FR A 22 3
BE, U ESEEAREE, KEBERA
K, EREARBEEMEYE TR,

MEEK AR EEHEARTENEY R
¥RTAFERH, BELBEEZS, AItAasHA
X—IG . JEHEFTRERE B THEENAR, &
FAZSIIE CPE T B, o ST 8 e B 1 25 5 3R A5
HIECA R, SR, A8 HKIRKE
FRBAR, FERER I ) P57 A% A AR 2% B
HEYBENE TAREH, S0 E%EM
HEYBTEKEENERKBE B &S & r i
AN e A B ., 7= AR X R R 4 Y R R ET R
=, 8 AR A 20 B 7B RN 5 T 4R
B WIEHERBIB A EMEY RN, R
ATTAT AHE I AT X R A R e R B R R R, 3
R RA ., (H 2 T AR B YT 2 X VR R e 3
YIEVE BRI R i T — 2P 5T
3.3 ABHAEZEEXNZHFPZHIHE
U]

T NP3 WO R % By 4 0p- A
RIEK RN AE FIAESR I, &5 I B A 2R %
BEEREPEE(T4>T2,T1 >T2,P<0.05),
HIFIFEIR I, 4 B 1E b P A K B B, 1) 4 R
B, 26 R H K& R 8K E .,
BENNDORF ') 1 SMITH 2:%! (i 57 201 , B
SRXBARN YRR BN, 5
KARMERE ., B TKBERRRE AR, %K
R AR 22 57, A BT S0 A
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B TR AA 552 E E SR NKE, B
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R

BT E R BN, T1 B4 TS R e = 5 B
BREFRTHMASFEH, KE&EMUET T4,
B, CK(AEFRE W) L8 ik ko T1
el e e oSS IEIN: S g L B ) O
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RO BED, Xk A P KA 1 T AR/, K AR 32 B
't B GT TARBCH A AL BEAR X K, PRI MIOL S 1
JHAE KR R R, XX T A K LA
A, 3 ELAT DU B RAE 2R , B AR K 4 2 A FR 2
R, WO KR E R HIR, KT
GrEELD S KAACE IR R M AR R, I BT LA
IR Z 18] AR L, Ot VR A EG L A Ak 2
5, AR R R R S S R AT R
FEXRERS, BT A T BZRE 2 i 5

4 sk

A FE %40 2 9 B B 7 3 99 1 349 7 BE ANF 3
YR SRS, i e s
BRI A Yy B AR 2 IR N R R K,
HA iR B2 EZ T B 50 R B W 77 1 AR
FRBE PR R ST sh W S A A Y R
FHERRNREMERRR. RESLRKSE
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The impact of rice-crab culture system on crustacean zooplankton
community

ZHANG Qing-yang">*, LU Dong-feng*, MA Xu-zhou'**, WANG Ang'**, WANG Wu'?*?

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture, P. R. China,Shanghai 201306,
China; 2. Shanghai Engineering Research Center of Aquaculture ,Shanghai 201306, China; 3. Shanghai University Knowledge
Service Platform, Shanghai Ocean University Aquatic Animal Breeding Center ,Shanghai 201306, China; 4. Shanghai Organic
and Beyond Corporation ,Shanghai 200120, China)

Abstract; During the tilling, tillering, jointing, flowering and filling stages, a study was carried out on
community of crustacean zooplankton in water environment of rice-crab culture model. This experiment
included four treatments: a single seedling transplant of rice-crab culture (T1), a double seedling transplant
of rice-crab culture(T2) , a four seedling transplanting of rice-crab(T4) and a double seedling transplant of
paddy without crab( CK). There were 3 parallel groups in each treatment. After being identified, 13 species
of Cladocera and 5 species of Copepoda were found, and four species were dominant. Cladocera average
density presented downward trend after rising first, rose to its highest in tillering stage, not crab filling paddy
field down to a low level to filling stage. Crab filling paddy field in flowering went down to lower levels, then
rose but rose slightly. During the tilling and tillering stages no significant differences were observed between
the groups (P >0.05), while in jointing stage, flowering and filling periods, no significant differences were
observed between paddy fields (P <0.01) ; The copepods density in general is on the rise trend, reviving an
average density is very low, only 0. 48 ind/L during tilling stage. Average trend of changes in biomass and
the trend of density were basically the same. Different cultivation patterns of rice have a certain impact on
crustacean zooplankton. From the perspective of the production model analysis, the single seedling transplant
of rice-crab culture method may be more beneficial to rice-crab culture ecosystem.

Key words: rice-crab culture; crustacean zooplankton; density; biomass; diversity index
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