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auratus) Hr i Fpef I 2 5 (WR-11)” { [ HE (C.
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Fig. 1 Rice-fish coculture system (a) and WR-II (b)
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—E MR, BRI ERRAL, R
REA B AP A IR Cd BB AIIE A i — 20 7%
E o AIFE RIE 125 T 300 28 iR

1 MRS TA

L1 MREEHESBERE. afrER

KX EFEA AT, RYERAL T =
IR, YLK R, FWASIEET 64
F 2 ANKE S (G 1) A5 I h AR A 7] 14 2% 58 F63 o
(WL ), RFESEEN 41, K%
K 1 B8 TR R LL SR 7K (T B ARG I 7K A Cd ¥ <0.003
mg/L)o WS 4 7K R FH 7 A A P i A ) Jr =Xk b
FIAE ARG, 7 37 A A 00 o 438 T30 iy — W M i e
P AR AR A AAE (R 90~120 kg/hm?), Fg-fa ik
A 0 100) o it A AN 2 . s - £ AR B0 Y £
T g 6038 5 A <WR-11(100~180 g), JHFEHE N
300 kg/hm?, A FP 4RI (] SR 2022 4F 5 iz
Jo . FEE AR R AN B R, R K A i A
10~15 cm (& 1), RAFEHT[E] A 2022 4F 9 H K FH
WeE Z Ay, WR-TEYRE S 331.4 g (£ 2).

1.2 EKHEFZE

REHOAE SR AR 34 B HEREA (FRE 14y,
21, BIEEARZEDR A 3 RIES (B 1.5kg),
BOREBREE 0~20 cm, JRBRZEFRZE 1em AL HIE L,
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#1 ENTERHNKEMBEES S
Tab.1 Sampling sites in Yuping Village and Chitang Village, Wugang City
KX FERUGR S IRtk & A 7
sampling area sampling sites no. culture system latitude longitude
KBt Yuping Village 1# FE-f3E{E  rice-fish coculture 26°47'13.99"N 110°32'56.98"E
2 FE-fIEAE  rice-fish coculture 26°47'11.90"N 110°32'54.02"E
3# FE-fa3E4E  rice-fish coculture 26°47'12.23"N 110°33'01.40"E
a4 FE-fIEAE  rice-fish coculture 26°47'14.78"N 110°33'04.64"E
5# KFEHAE  rice monoculture 26°47'11.36"N 110°32'30.80"E
6t JKFEHAE  rice monoculture 26°47'11.65"N 110°32'56.04"E
FRIEAT  Chitang Village TH# FE-fa3E4E  rice-fish coculture 26°41'35.95"N 110°35'19.75"E
8# JKFEHAE  rice monoculture 26°41'29.54"N 110°35'12.95"E

T2 W-EBHERZ WR-I| &MIIRERS

SRR EL AR

Tab.2 Morphological characteristics of fingerling and adult fish of WR-II in rice-fish coculture system

G725
WR-1I BW/g WL/mm BL/mm BH/mm HL/mm BL/HL BL/BH
fiff  fingerling 133.1422.4 189.55+8.33 152.34+7.89 69.56+4.24 43.4+5.13 3.64+0.29 2.19+0.08
A adult fish 331.4£74.3 249.26+30.82 203.59+24.35 97.46+11.77 52.06+4.34 3.90+0.26 2.09+0.07"

7. BWAAE, WL.EK, BLAAK, BHAKR, HLkK, *ZRHEE, P<0.01.
Notes: BW. body weight, WL. whole length, BL. body length, BH. body height, HL. head length, *. significant difference at 0.01 level.

KAERAE 1L, RE-ILARa R oRAE 3 MR . (W) A7 BRA "I

SR T WSO ok I

WR- [T FEHLEERL 30 &, FH R Fill & BW, Jif
FrR & WL, BL., BH fl HL, fEAREARE
500 g, iﬁ%’ﬂﬂ FAE 3 AFEAR (5 IR ),
WECRAE ST N . KEZMREE. AR
%E’\Jﬁéun(i% FEAY) AN AR B RS, 1E
YR HEAT T AR A S ORT EEATLIAL 10 g AN
W%uw,4Wf%wc%ﬁ;m#mm&Em,
4°C A7 BLAbh, KFREAAE HOREE HIRFIRE AT CR
FERFRE KT, AR BCREIIUT S5 (3R 1)
HAE AR i IR E K SE I S W i T A R oy
CEEmsh Bl 45 rE ) Ik tT . W
100 mg/L MS-222 (Sigma-Aldrich, 3£ ) Xf & 77 il

2 ST RREE, BOLNLAR AL, FF50 0 20 A
PRV 5 A 7E—80 °C VKAR £ H o
1.3 HHRLEBSNE

IR IE, B—ERMR AT KT kR

i 0 (1 mm FLA2), W 3 pH, 53 B —FR 4R
ﬁﬂ"]ﬂﬂtiﬁéﬁ;fﬁ (0.149 mm FL4%), M 38
Cd F ", FAREMAE 70 °C HEA 48 h A4t
T, Eithfﬁﬂfﬁﬁ%w, RS KA S, FHF I
K Cd EEME T, 3 pH ¥ (NY/T 1121.2—
2006 ) "R HL AR HEAT I 2 (R EE N
uzﬁ T8 K, K Cd AR R
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FREA Cd i, KSR W R A AR 7 b i AR5
RGN, K R R FR AR R RS KR . A
Fi. KA. IRAy . BRWE. ER . BERR . BT
R, REOKEEM 100 g FH T2 K KR ( GB/T
18810—2002 ) ", oAb I W A ioc & 2 18
RIEAT [ A T E

1.4 BUEESHT

% H Microsoft Excel 2010 {4 5%} % 8 i 47 %
M, Jr A it or B i 7R STATISTICA v.10.0
B AT . B 2 T 25 SRR FNE S PR 5
Ja, KRH¥HEE G %458 (One-Way ANOVA) Fl
Duncan [k HE1T 2 8 3 (.35 K~ 0.05, %
RFEIRE 0.01)0 R ] S0 2 Stk [ U 75 3%
SAHTK Cd 5 %8 Cd 41 pH MtH G, BISR
TR T AR 2%

2 4
21 TH-aHMERGZELH 2 SEMMEE
MR

RS 7258 WR-T1 28 5—9 A e K, MAafl

(100~180 g) 3 & & i ffi (200~400 g), F14 77 ik
675 kg/hm’, faFh 5 gl MOIRIE AR W& 2, B
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He AP IR 1.7 £, R i E iR
(BL/HL, BL/BH) f# 7t 3% 2 5% (P<0.01), i fa
A A A 5 AR R 6 R A DG R B R 43001
4 0.96 1 0.82.,
22 {B-aHEMKBREERS KGR
w1 git, KEERAERAS &R 11 250
kg/hm®, FE-faILAERG AR 7= 5 6 375 kg/hm®, 14,
24, S#. 6. THF 8K TR BTINE . 45 IR,
e - S A R K RS AR K ST YRS K 3 0 5l ok
68.0% Fl1 66.6%, LB HEER (£ 3). KIEH.
BEWi« JKA . KAy TERY . I UM 0
FES, M-aIVERNT Y RO R & B T K
FEEAE, B TR & EAE TR 5 22 R (P<0.01)
Hb, HAIE W% 25 (8 2). Ky 17 Fha B
SEMYLEEES, BT le M Try, HAMEILR
(1) F AR - f VR R g = (B 3).

23 FE-BHMEMKBERERZLTIE pH X Cd
HY4FAE

14 pH N 5.1~6.0, EFRECN 4.2%, MK
FREAS, TR Cd R 0.390~0.590 mg/kg,
W REN 13.7%, NP ERER R, -k
K Cd & & M 0.008~0.141 mgkg, 2 5 R K
142.8%, 8RR R . KFFHRAEK Cd &5l
0.239~0.381 mg/kg, 5 RECN 16.4%, FHa5EfE
JEAR S, LA Cd 75 A TR B I f (IS PR (0.003
mg/kg), A E Cd &% 5 0.047~0.120 mg/kg,
S RN 31.6%, AT EREEAR R, KK Cd ¥k
FEARMK, AEfL7E 0.083~0.357 pg/L (£ 4).
24 ATREIRSGLTEpH, TI1E. KFMEANHKE Cd
BENTRIFIE

[T/ BORE S TR (1400 54, 2401 3¢, 2#F1 4#

®3 E-BHMESKERERGRRRIER

Tab.3 Comparison in rice grain quality between rice-fish coculture and rice monoculture systems

etk EASI) HeWi/(g/kg) K5 /(g/kg) K5 1% TERY (g/kg) 5 BE/(g/kg) FiK 2%
systems protein lipid ash moisture amylum reducing sugar milled rice rate
-t L 63.15+1.72 9.0120.00 6.60+0.31 9.9+0.3 860.32+26.05 5.80+1.91 68.0+0.6
rice-fish coculture
IKFE AR 58.92+2.44 8.10+0.90 6.61+0.10 10.3+1.1 854.08+10.82 7.10+0.21 66.6+0.9

rice monoculture
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r EFE-ILE  rice-fish coculture system
[ K/KFEHAE  rice monoculture system

1

** P<0.01, &5 H-.

Bt R

mineral element

2 E-BMESKBRERT RTRSERHE

Fig.2 Comparison in mineral elements in rice between rice-fish coculture and rice monoculture systems

** P<0.01, the same as Fig.5. 1. Se, mg/kg; 2. Mg, mg/g; 3. P, mg/g; 4. Ca, mg/100 g; 5. Fe, mg/100 g; 6. Zn, mg/100 g
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Fig.3 Comparison in amino acid content in rice grains between rice-fish coculture and rice monoculture systems

F4 LTHEpH, TIF. K. BRKECIEERIE

Tab. 4 Descriptive statistics of the soil pH and Cd concentration in rice grains, fish, water and soil

H FEAEL FHH R/ME RKME NP A5 7 A
item sample number mean value minimal value maximum value standard deviation variable coefficient
+3EpH  soil pH 24 5.5 5.1 6.0 0.2 4.2%
+3/(mg/kg) soil Cd 24 0.472 0.390 0.590 0.065 13.7%
JKAE #AE K Cd/(mg/kg) 9 0.311 0.239 0.381 0.051 16.4%
Cd in rice of rice monoculture system
-t L1k Cd/(mg/kg) 15 0.034 0.007 0.141 0.049 142.8%
Cd in rice of rice-fish coculture system
K#AECd/(ug/L) Cd in water 15 0.170 0.083 0.357 0.129 76.0%
1 J)LIICd/(mg/kg) Cd in fish muscle 15 N.D. N.D. N.D. N.D. N.D.
M IECd/(mg/kg) Cd in fish viscera 15 0.076 0.047 0.120 0.024 31.6%

¥E: NDERE TR R E0.003 mg/kg.

Notes: N.D. means the value is lower than the minimum detection limit value 0.003 mg/kg.

Q24 84, 241 6#. 3HMI 44, 6#F1 TH), A[EIFEH
+ IR Cd & BAFTE AR (P<0.05) (K 4). K
Cd FRAERF-aIMERGZ M (% 2#) TR EES
(1 4), (BAEKFEIAE RGEZ A 22 R 3 (P<0.05,
Kl 4), RE-fadbfEK Cd & B KT KRR sk
Cd & (P<0.01) (% 4, & 5). KFEHAEK CdF
PG ERHEZRE R 2R EMM 1.6 4%
WR- T N IEAFAE /D i Cd FRER, BT 0.2 mg/kg
(B 5). RFEFFE RS L HEE Cd & & M4 pH
YL EER.

KCd5XiER CdE=X pH ERXME
KFEAVERG K Cd SRS HES cd SR

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

2.5

W25 IEARDG (P<0.01), AHCREL - 4 0.802 (£ 6),
THEMR LRI RN S, K Cd g5+
HE pH (H 2 8] JC . & AH &M (P>0.05), » A 0.5, F
+3ER Cd S8 5 3 pH EASS S FH Z oA
rHT, oK Cd & R T Oy AR L3R S, A -t
fEK Cd &5 M Cd & i M+ 58 pH 22 ]
00 2 R OC M, AHOC R B 3 il —0.262
0.007,

3 Wi
31 M- ESKERENXK CdFRREMEER
BT Tl i5 Y . 15KHEME . TAE . 4251
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Fig. 4 Comparison in Cd concentration in rice and soil at different sampling sites

Different small letters mean significant differences at 0.05 level in rice Cd, and different capital letters mean significant differences at 0.05 level in soil

Cd between different sampling sites.

ek
1 ofE-fiE

rice-fish coculture system
o KA AR

rice monoculture system

Cd % &/(mg/kg)
concentration

Cd 73 Aii
distribution
Bl 5 ARIARZLIIE. K. &, KkiFCd SEMLLER
L3, 200K, 3, 4mLA, 50K,
Fig.5 Comparison in Cd content in soil, rice grains,
fish and water under different cultivation systems

1. soil, 2. rice grains, 3. fish viscera, 4. fish muscle, 5. water.

FERFIG AR, FRERH HIEE LSRG,
FERE Cdi5 Yt e Em Y, KAREME M A S
WEEYZ—, BRI CdRES, X Cdisye
e B E Aok Cd B R JE & % ek P F
N2 fi 5 i 5 Mg i 1) [ U TARSR, R Cd
BYA S R R, EES5H ORI RE
A Y, Peng S5 &I A MY R AT I B R #
HIEMH A AT ERENE, FBC RHIENT
S, EAE I I (pH=6.8) Cd & AL A5 YL
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Fig. 6 Correlation between Cd concentration in

K Cd % #/(mg/kg)
rice Cd concentration

rice and soil under rice monoculture system in

rice monoculture system

Ilfi L4 0.6 mg/kg (6.5<pH<7.5, GB 15618—2018),
AW X el A8 4 3 pH #1708 F 6.0, H3E4 Cd
i HE 0472 megkg, Mat T IR E RS H 1
Cd 75 Y XU T (8 0.40 mg/kg (5.5<pH<6.5), LI
% 0.30 mg/kg (pH<5.5), 52X TIED Cd & &
HHEH A -5 CdE S E B R 0.5~0.6
mg/kg FHIL, A 1990 4E (%) 0.08 mg/kg™ 14 /i
THE 6 fi%5.
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RS KCdEETNRE
Tab.5 Models predicting Cd content in rice

HE MIERG TR 77 7% AR R REMEPE
combination systems prediction equation correlation coefficient significance P value

1 IKFE AR Y =0.024 31+0.598 90.X; 0.802" 0.009
rice monoculture

2 Y=-0.193 7+0.090 60.X, 0.500 0.125

3 Y=10.613 832+1.271 006X;—0.163 564X, 0.905™ 0.006

4 - LR Y=0.033 09+0.000 21.X, -0.262 0.346
rice-fish coculture

5 Y=10.333 43+0.024 63X, 0.007 0.998

6 Y'=0.099 062—0.197 869.X;+0.005 083.X, 0.263 0.069

W YRIROKCAE & YRR IERCIT & X nLpHE, ** P<0.01.
Notes: Y meant rice Cd content, X; meant soil Cd content, X, meant soil pH, **. P<0.01.

+HESEEKRES RN EZORE, &
KPR EERER 78 H ] /N X560 44k 50
g, Ok Cd &5 - R Cd B i S I AE G
P SR, M T ESRAE RIERIEM RE T
A %1252 1 3% pH M Eh S Z RPN Em, +
5K Cd a2 ML EXRAANREY, ARAF5R
XK AERG K Cd SRS HHEN cd S RE
e i 3 TEA G (18] 6), KP-24 Cd & & ik 3 E M
B bR MERR SE {H (0.2 mg/kg) B 1.6 7%, FLmeat
X1 BB RARSE R AR Cd AR BEAR, 4
HEE Cd S B R R ok Cd & 2 bR 2R
N (HAH KRG SR RS, RE-fadbfik cd &
WE TR 89.1%, HEHHEE Cd & o Mk
Pho UL, BN Cd SRILEEZES, fEHFER
Ho BT SR AUKRERSE AR T, ARRIF SR RS AT g
FETOK Cd FHEEREES A S), F-AIE
RGXK Cd FUR TR AT 3 1= akng, AL
DG PR ARISE .

PAEY T 14 5 4 Jm 1 Wi 3z + 38 pH AN Eh
PsZma S, R A AN (R 1 5 4 4w TE M
KM HAT R My HRE S, FLABWES LY R4 &
SRR BRI (HA Cd B BT et 1 bt
# pH B, R, ik cd i
ARV AR, Yang S0P A Bk, YAEH
+ 3 pH<5.5, HOoK Cd & & B bR R =ik 89.4%,
1M pH>6.0 B}, >K Cd & & HbR R = 32%, AWF
FEDX IR R R S IRME (K 4), BARKRIHRAER
ik Cd & e 1 pH B E M, (HimA+
8 pH J5 19 2 o0 7 B & 90.5% (AL AL AR 5|
A L T3 B[] AR %) TR0 BB 04205 T 10.3% (3 5).
FE-fIE Rk Cd & B K TR AE R4
KCd &, diAK od5 R Cd i e,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Ui B R -0 S FE R geh 4 Cd AR s AR
WFoE R, AR T 5 pH 2B Wi 2
P, A 5T T RS - 3R R SR WAL Tk
RAS, (A A4 pH AR 35 PE (5.3~5.8), H5K
FEPVER G L3 pH H LR E 2R, TS WR-TI
PIFI MG S A G, AERg-fdHER G,
FEIK SRR Bh . HEM P A S0 eI LA N
TR SR AT R, R RIS WG
EH, Jf HAe W & AT pH ", Kk, WR-
1 (%) FH ) 355 s AHETE 4 v] BEID ) T R - 3E1E R 50
3 pH (TR, Xk Cd BUR A AR AR B .
-0 I E R G KRR AK AL, WR-TT I
THEEK A, 724 CO,, HIHE-/K R im AL T
ATTCRUIRE, I UE YR 2 S B R
AAVEFEY, Eh BEZREA, b Ay, iR
HRESF (SO4) Fil CO, S5AE N ML T2 AR AR AR BIIA 5T,
FHECdE HS . ST AER CdS TidE, &5
Fe il Zn %98 BUMEVE PR RO BRALT P 0iie” . Rk,
Fe-fa e R G 3 Cd (I AE WA R R Eh A
MR HI, M, fERRERAE RS, KFES
BEWIIMES . DA SGE) 2 i B HE K W 4 v ™ i
R RS R - 0 AL OIRES A
M3 38 cd B A sk, SR mifE R LR
Cd, Klit, Fa-dAERGRIMEAK, Iz WR-1T
(RIIEIEFESR, HiAHE Eh [RAK, ek cd UE
TRl RER B T OCHEEH .

UbAh, o ELE L HE T | RFR SRR B
BEsCH, HEX 3T AMBEELED, WR-
WL Cd & = ARAE (<0.003 mg/kg), {HAEHN
fE A i Cd LR (K 5). MR PR AR Cd vk i
(#F 4), UL WR-T W JIE Cd ] fiE 3= 2Ll s |
ZE ., WR-T 58S HEME, FEEEHEILE
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JB . KE AT DL R A B A 7R WR-TT
(14 Jo T8 Sige vl b e BT R R TR TR AR I, AT
vk Cd T DL i i 2 4 I WA T e £ 9 I PR
EARER B AL . WR- 1T 7E H F] AR
Cd =AW K Cd BURBIEHIA fF itk — 25T

32 W-B8HMERKERERGRM T

B AT A 5 K B B TR e R R A n i
KRG B PR R 0 2 55 5 H bR D™ ik Ry R AR Ry
OB . BB AR RS ekl 19 25 5 4 5
Tl ) & R TG, BRI ST RN SE B UE S
- 25 B T nT A A T PR it B LA BOR i JB )
SRINT, A H 55 Fh X 7KOReR i I 0 S R A7 4
WG -B R X e W E R ORI E AT A R KT
H T D L DX R - £ R P REORS R R A 8 R KRS
PAERLEC, FORE & i 3 T B 8.37%,
AR5 R - ST HOK R SR, ORI LR 4
R EZES, R, EARK. IRIMER S
MR E T 2.07%. 0.74%. 11.23% Fl 7.13%,
KAy K G FE JEE 43 B BEAIR T 0.15% . 4.17%
F128.45%, H¥TLW 25 (3, El3). BRAh
Tl & i A i 22 A, HAbw TR H i
e (K 2). HihTRE-fa I RGoKRE M E &R
B s, ARG E WR-TT, KRS Fp AL
WA WK 2y, HRE-fa LR R G AR 7 i oK R AR
Cd i, A E AR TOK AT K Cd & i (B 5),
i, 75 H3E Cd B RER MG T, fE-fadt
YERGARRIE T K Cd BFRIRA, g, A&
WF5E X3 5.3 hm? R -fa LA 2R 40 /K F o 35 77 it
2570 6375 kg/hm?®, FHHKFEAAER G & (11250
kg/hm?) 324K, T RE -5 FHF 42 10 o 98 TR 4% K
(h7 LB T 29 20%) £ 6. WA T ke kE, M-
IAVERS KR AERAS B 3 A% (12 JT/kg),
WR- 11 ‘-2 77 535 675 kg/hm?, AR 24 38 4 (50
Jo/kg), ZEAUEE 110 250 J6/hm?, I & T /K Fg B
YEWCaR 45 000 JC, 5T AE W3, FHFRAE WR- 11
B A A LG £ FR O E 17 F5, R f4 B9 BL/HL
BL/BH 5yt 3# 58 WR- 1T fOARAAMLL, FB] WR-1I
(TS RRIE I B B E , X B He PR
FANTHED . F ARty WR- T K58 H /NI
o U RHE R LB A S E M E. A
WFST 25 ek — 2 2 0] WR- 11 258 A R - R 35 1Y
i, WR- T F#58 5K FERIE 25 & 857 T8 %1
ZEA MR, HA MK CdKTEES WR-TI
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AN s MU VI C R, Hsaok Cd
RO B A FFRABTTE o

4 25

A FERT LA AT T -0 (WR- 1) LR FRIK S
YAERGPOKRE SR Cd WA LHFRE . BTk
B, -t pE oK R B OK 978 5% i TG i 22
5, HKFEERAEK Cd &M T EZERE L 2R
HERREE, HS5 R od &2 F e,
FE-f VK Cd W& BB R ARAS, K Cd K. FE-
AR AR = 1 WR-TT 88K Y IR P A7 7 /D = Cd 1
£, HILA Cd & ARG, FE-10 3 E 5K RE AR
AETHEA CAESEMpHY LR E25, WR-1
JEIA A RGBSR A SR, TEOKRERE Cd 4R Y
s TEWRAMER, HASHLHA FHRANT .
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Effects on rice grains cadmium reduction and the characteristics of
rice and fish in rice-fish coculture system

GU Qianhong ', ZENG Qiangian', LI Zhanxin', WANG Xin’>, PENGBo’, RAOKe',
SHEN Zhongyuan ', WU Chang', QIN Qinbo', LUO Kaikun', LIU Shaojun "

(1. State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Sciences,
Hunan Normal University, Changsha 410081, China;
2. School of Geographic Sciences, Hunan Normal University, Changsha 410081, China)

Abstract: It is urgently necessary to produce low-cadmium (Cd) rice in Cd-polluted paddy soil. Integrated rice-
fishing culture is an efficient complex ecological agricultural production mode, which combines the culture of rice
with culture of economic aquatic animals, owning both economical and ecological benefit. In order to investigate
the control efficiency on Cd accumulation in rice in the rice-fish coculture system, the newly hybrid crucian carp
WR-1I { [Carassius cuvieri (?) x C. auratus var. red (3)] (?) x C. cuvieri (3) } was used as an example in the
rice-fish coculture system, and the cadmium (Cd) concentration in rice grains, WR-II and environmental medium
were compared between the rice-fish coculture system and the rice monoculture system, as well as the quality traits
of rice grains and the characteristics of WR-II were analyzed. The results showed that the average weight of WR-
II (331.4+74.3) g in the rice-fish coculture system increased by 1.7 times compared to the fingerling (133.1+22.4)
g; there existed no significant difference in the nutrient quality traits of rice grains between the two culture sys-
tems; the average value of total soil Cd concentration (0.472 mg/kg, pH=5.5) was a little higher than the pollution
threshold (0.40 mg/kg, 5.5<<pH<:6.5), and there was no significant difference observed in the total Cd concentra-
tion in paddy soil and in the soil pH between the two culture systems; a low level of Cd accumulation
(0.060+0.032) mg/kg was found in viscera of the WR-II, while this value in fish muscle was lower than the min-
imum detection limit value (0.003) mg/kg for Cd; the average Cd concentration in rice grains in the rice monocul-
ture system was 0.311 mg/kg (0.239-0.381) mg/kg, reaching 1.6 times of National Food Safety Standards Limits of
Cd for Foods in China (0.2) mg/kg; while this value (0.034) mg/kg in rice grains in the rice-fish coculture system
was much lower than 0.2 mg/kg, and was down 89.1% compared to that in rice monoculture system; there was sig-
nificantly positive correlation (P<0.01, =0.802) between the Cd concentration in rice grains and total soil Cd con-
centration in rice monoculture system, but not in rice-fish coculture system. Our results indicated that the WR-
Il was a great species for rice-fish coculture system, which can inhibit the biological activity of Cd in soil, and in
turn effectively reduced the rice in Cd uptake in this system, yielding low Cd and quality rice grains and fish, as
well as outstanding economic benefits. The results of this study provide useful guidance and important data on Cd
accumulation in rice for the promotion and development of integrated farming of rice and fish.

Key words: [Carassius cuvieri (9) x C. auratus var. red (3)] () x C. cuvieri (3); rice-fish coculture system; rice
monoculture system; rice quality; cadmium accumulation; soil pH; control efficiency
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