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& B AW A B R Cd Y5 YR R LR SRR O 819, FF AR FEHEREAL I I EEAE
TR AL A A FE B 45 5 FibRHR KRS 5 & B ORI o S50, 5 FBHE 0 X B s A2 IR AR .35 (p>0.05 ),
RS 7= B R MR X 8 B 25 K- (p<0.05 ) 5 55 %6 HEAH 1L L 5 FHBHE I REFF AR T Cd 19 & i, b i IR (4 % Cd
SR W B, B Cd 308N 46.43% , Hk oA H BT R RISEEREAE , B Cd 2% 3128 39.299%F1 39.28% , 435 %1 FH 5K

R AR
SR KR 5 s B s 1348 S YL X
hESHEE.S511.062  XEKERIRAD: A

BEEHCHETAFETRERZ —, ARHET S
AP AR T IS R , 25 5 DA E Y U K R I A
HALE  ANU™ B AR £ A =2 4 i FLs a2 ) B
F& T NMRAEERRE , H A S s " e SR 22681, iF 98 3%
B, fE 4 m 5 Y X FP AR KA , A7 A Cd T5 e AUt 3
fIRi ,2004-2013 FFEFRE IR A= 19 fF “HRT5 YL RfF7
T T SR A A 5% 45 SR % B, 0 XA K P Cd A
FH HABHLIX 5 . 2013 4F 5 A “BR ROk FAF" 4 1A
B, WA R e R SR T, I, A b2
KRR ORI S R, LTHEAESR
VYLK, DUBA ORI R R 12 4 2 7 o AR A B 428 71
XTRERE Cd 5 Y% XK R BH A RO IE 58 19 Al 1), 76 18
R A SE Tl X HE Cd 5 YA R KRS, L5
TR EEHEREAT - TEEEA | [ T RE 50 A i AR
X5 FPZER A RH A B Cd ¥5 %L X KRR Cd Iy
PR, AR A R oA T 398 Cd V5 L e dh 2
) AR 2 R AR AR SRR

1 MRS TE

1.1 i IR AR

b A TR P T R B A SR R
AT JKJe) Fbe g 55, Al 2 32 3™ B 4
Ja 5 G o RIS AT, Fe B M AR SR AR AR H TR
i, 4 BRI G, it 100 H e Je b , £76f % B
AN IRIR A 3 AGSF-2 pH (EN 5.92, R WK
PELTHE, B Cd & 1.567+0.03 mgkg, AR &
1.567+0.03 mg/kg, A LT & & 1.602+0.53 ¢/kg, 4= N 7%
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it 0.7940.01 grkg, AW 26.500+1.21 mg/kg, 4
K %1 36.10+1.88 mg/kg.
1.2 Bik/kTE @A Fn R FI

BERKRE A BRI 819 (Ze3cHs, 4 H W
114 d) , B s R A B A PR R0 H
Pept o Ry AR RENE . A BB T AR A
FE AT A AR5 0 DL 2 1, e, i | it Ak A R - T
BEAERG A2 RS2 BE Cd V5 5% IX BHAE AN [F] 5 FloK FE &
Cd mysZ g,
1.3 KT AR R A I

R AT R 2015 4F 4-7 A . 5615 6 ~4b 2, B
PRI AR BT R 2, BN RE R 3 K, FlBLS
L, 318 N/NX . BEAN/NXHTAR 20.0 m?, /N X Z (8]
HHIEFREIT . A 667 m? + 3 4 0 1.5x10° kg 115 . A
TR A FIE AT B P BE A 0 AR K R R BRI 3 d
T 2%, 522 HER A v d AL A T AT 2
AT AKAE S BEW] . 2RI A A T [R]— bk 1 1
Wit , MR LAAE P I e L8 T 5 6 50 Sk L A P
NE R BIRIEE (N P05 KO & 53518 25% 12%F1
14%) , 3Lt 50 kg/667 m?; [A] 4 b (4 A5 M A HEFS il i 7
PP, RERRAE S KRR S BE ] A R A T TR
BB/ BEHLI 3 bk, RIS H A SRK R E 1,
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F1 5 MIAEFNERBER

b4 AbFAR A TR Hocd AR Cd E Y
(mg/kg) (mg/kg)
VeV SH AR B FUE S SR ) - - R Ca0=85%, F 5 MgO<5% .
Fii AR GF JEa R R A BRA 7 A7 0.571x0.02  0.024x0.001  HHITHEE=30% , A Ca0=20% , HL
K:0=5%, A% MgO0=10%.
1 B BE A 551 zp T A TR L - 0.021£0.00  ARICEE =40% , A WOCEiE=25% , A 3L
FAEE =8% , AW =10% , H A =4.67%,
Bk i B AR Z MR ICE =25%.
AT YX R Z TR RC FL A M2l ZnS0, - - HREE=35%.
g e YG LD E AT A - - HHOCER: =60 o/L, EHF =30 g/L.
OxRFABAE, TH,
x2 R
N AR
CK AN A BELAE 551
GF IKFEREARTT 3 d TR FACMAT BR A R A== I REES BE AL, LR 100 kg/667 m?
SH IKFERE AT 3 d FEREHBAS LY S AR A K A=A K, R 100 ke/667 m?
zp FRFERSARET 3 d FLjite [ BCRHAE ], &4 100 ke/667 m?,
YX ToKFE S BER  Z AR 23 IEHE 1 Y HEEAL , Fl i 33.35 ¢/667 m?
YG FoKFE ST BEN] 2RI R BRI 3 SR 1 Yot EREAL , 51EE R 100 mL/667 m?

O3 RAR ZE RIS KL, R AR S E T = AMH G T I
T, il sk i, I B H S A AR 7 fRE K . HAll
RO A B R AR HHAS SR )5 B T 102°CHEFE N 2 h,
P 65°C HLEME i . A KREFE S (B 25 0 FF
S FAH PR BRI 6 )5 2 A8 AR ORAE , FEH o
1.4 SHE

KA EAEE (K He oy 2.5:1) I 4 4% pH {E , %
FHE/K(HNOsHCI=1:3 )+ SR (HC10,) W ALk TH & +
5, IR - 8 R bR 2 LU Bt (GSS-5) Fas (U FE
AT AT A I o A ML A A A
AP i R RO A 22 8 ) 7 IR A T A AT

TRAEHFE i R 25 i 78 AR K ) >R TR A5 PR fil
PR — e SR (AR LG Sl 4 1) TE AR TR &, R B HAE  [
KIRES LY [ AR T GBWO07603(GSV-2)], KK
F) [ FRARES: L TR [GBW10010( GSB-1) [ H125 FAkE
AT H BT A

T HERK R REARFIRK ) Cd 195 B2 R
WA B (GTA120, 5[ Varian )& .

BT Ak 2= 50 R B 4t
1.5 HiEAEAE

ARUFFERIFH Microsoft Excel 2003 HEATIME FrifE
ZHEAER, FIF] SPSS 18.0 ) ANOVA 4 (LSD
%, a=0.05) 1T I 225081

2 HER50H
2.1 HIEFMEEHNH CAHEE

3 Cd & 1.567+0.03 mg/kg, AT
+ ERR B AR E(GB15618-1995,2 25,0.3 mg/kg) Fll
R FHRBOTANY (5.22), 7] UL, X560 X AE H 448 T &
JE Cd V53X . A, R 1 a0, K aEAR s Cd %
4 0.57120.02 mg/kg, GB/T 23349-2009 1 H 4 J&
Cd FIHEAR R <0.0010 %, ABEHAEERC A Cd &R 4T
A E R AR AR, (RS 0K A 2 x4 4
KRGS 5 Cd 7A7E KUK R R
2.2 BRIEFIXKIBRR S A= E IR

W 3 i, 5 CK A E it FH BH 92 500 J5 /K A Ak v
HBATAS R R A 2 0, FL R M 0.83%~3.75% , {H3X 5
T L 422 790 Ak B AR 5 1 RE R A A 2 R (p>
0.05) . AHIFFE T KR SRk PO 819 J& P R 4438 -
i, LS e Fe i — 0 400.0 kg/667 m? LA b (H A
Jiti FH BEL 42 50 (1) (CKO 2544, K R = 5N 257.1 ke/
667 m?, FEE A L, i R T 35.75% AT,
Tl e T 4 TS e X A K R R AR R i
ANIRIZE A B BHAE R I, KR = e AT AN T R Y 1 7
HIER N 2.219~24.25% , % 7K R 7= BTk K /MR
ZP>GF>SH YX.YG, {EATHI T 7K A i = ik 86 28
(400.0 kg/667 m?) , I A —J5 A58 Uit hn 1
A FHIENE AT NE i BB A KA = TR )
— 7 T 1 4 R 5 e R BUKAE = TR, 5 CK
ARG, 5 BB 4 750 Ak B K R e e S A A B 22
(p<0.05), Horb =it d5e B 2 ZP Ab3, 347 24.25%, 1
KK GF b3 167 20.88%, T Fr FHIAEAE A7 KA
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&3 5SHMBAEFIX KBRS HEENZN

AbEE K s
(e¢m) (kg/667 m?)
CK 80.66+0.65 a 257.09+£1.07 a

GF 82.73+1.39 abe 311.73+2.96 ¢
SH 80.57+0.49 a 267.24+3.22 b
zp 82.68+1.35 abe 320.68+2.34 d
YX 81.27+0.44 ab 267.87+2.02 b
YG 82.38+1.19 abc 265.45+5.57 b

Bl 2|8 G TR/ FRFTAEE L 005 KFEFEF, TH.

12.00 [ (A)
10.00
8.00
6.00
4.00

2.00 —-CK 0-GF =e=SH =a=7P =YX =G
0.00

Cd &t (mg/kg)

SrEE) AR ekl
1.20
1.00
0.80
0.60
0.40
0.20 =-CK -0-GF =e=SH =s= ZP =YX ~YG
0.00

Cd 1t (mg/kg)

S ER] AR ek

140 1 (C) nf
1.20
1.00
0.80
0.60
0.40
0.20 -0-CK -0~ GF~-SH =&~ ZP~=YX % YG
0.00 .

Cd % (mg/kg)

SrBE gy W
B 1 ABEAREFHERES Cd SENTN

A BCBH A B A, A 2500 Y - R ik (i
pH M 5.92 bT13] 7.54~8.01, W52, it fk Al ] LA
AL E KRR i, HA RO 7 it bl 19 pH (i
AT G, b A RURE B R T KRS X
FETC 2 A W SOR S R AT ) 32 224 R4 i T /K i iY
e TN KRS ZE I e T 2R A I S R M, i
TEENE , AT DA RETC 2 40K R Wi, T2
PR A BCBHARR S A — o LA A s Wk T
ARG 7 i i v s I TR A A, A T Lt A 1 3
FIEFIARAI 2R, B T KR RE 0 2 A TR DA B B

.32.

JCERIMIEVE
23 KBAREBEHERED Cd SENTL

TEKFEEEA AT I, 200 B BESY) 2R R0 Rfic
SN BAERRFEMEAT Cd ST RAIIE . Wi 1 R, b
FEEBMIER AR R ZEFFA R Cd fr R
AR AR AR (HAR R 5 4R Cd I 2 I, RIAR >
M>25 . Cd 76223 RE2ET P (R 4 e L A 25 AR K,
WFFEFRI, I E A AE P RS SR Y R SR
SO FETE B Cd 15 YK T BRI 819 FEE A 43 BEH]
Z 32 F] Cd W il A R K A T ICRL S BE S fif
AR E A, i Rl 2 A A Cd £ BaE
BHER, WESBEEHAKREMT A &8 Cd RN Z—
[10]

(AR R & Cd & RE 3 M EE Ik
Fh i o FEAR R A, Cd F 28 0 f R (E HE B 2
VTR 7 BRI -2 AU 2 AR R AR K A RE S B B IR R
SMRCE R 50 [RIHAEREE X Cd AR Bl b 1
WA E TR T A AR B AR HE AR Cd &R
W) 3R AS , HAERK I 3] Cd il F AR &R 6 712
S RRARI, AT 7E FLR — BT Cd IR B 2
TR 5 CK A, R T YX A YG Z Ak, HAthfH{E
FfE B E AR R 1Y Cd & (p<0.05), LA GF 4bHf
RO AE, HAk Ol ZP Fil SH AR

I LB AT, ZEFF A Ry i 45K R AR R At e (1)
WA, H Cd AR = 2R A 8] iR . ANl
IKFEZERT P Cd & it B AR AL R BN S T B I ml %
1% < el ol N 1 b SRy 1] B i [P o R R K E -]
S IR AR 5 25 SR AR, U B AE S BEK RE M R 2R AT
EFRE R, R HZE AR AR R R 5 25FF P i Cd 7
TR, LUG A ZE R 4 A A A K R ) = g A
B AR ZEFT A 2 5 d SR esRA .
BELPE R /NX, Z5FF i Cd S AR A Ak BRI %
R R ka3, I BELE 00 R il T 2R Cd R
. 5 CK M, GF ZbBE7E 2 RE AR 1 (0 2 PR AIG
T2EFFP Cd 19 & (p<0.05), T ZP &b 3 AE W 3 ] i
ZAR T 2EATH Cd B9 & (p<0.05).,

1 1CCO) AT AT, 7 4y BE A -2 R ] - L0, KA
- H o Cd S R TG LT EH . X S50
FWA, IKAETE S BETR BRI Cd 1 2R BE .
MR Cd & B 2R AR, URH i Rl 2 o) BE S 1
ARG AR, MARTSER LR Cd et Fr
[ 548 5347, 980 T e 84K 1 Cd i o8, 7R
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F 4 WEHRBKBEARETHAL CdHEE

Qb3 it = n Bk
&g (mg/kg) [ (% ) it (mg/kg) [ (%) i (mg/kg) [ (% ) &g (mg/kg) [ (%)

CK 8.23+0.75 a - 0.68+0.07 a 1.07+0.07 a - 0.28+0.07 a -

GF 6.49+0.61 ¢ 21.18 0.52+0.06 ¢ 0.80+0.05 ¢ 25.23 0.17+£0.02 ¢ 39.28
SH 7.29+0.78 b 11.42 0.60+0.04 b 0.92+0.09 b 14.02 0.21+0.08 b 23.57
7P 6.78+0.55 be 17.62 0.51£0.11 ¢ 1.02+0.22 a 4.67 0.17+0.01 ed 39.29
YX 7.74+0.41 ab 5.95 0.58+0.06 be 1.03+0.12 a 3.74 0.15+0.04 d 46.43
YG 7.76+1.00 ab 5.71 0.53+0.05 ¢ 0.73+0.22 ¢ 31.78 0.21+0.02 b 24.93

WK, KRG B T K152 Cd B, Rk i &
PUAGEE W5 T R R B B Cd S8 57
Jo [ A a8 B A iy RE B i i v o ot R X T G
FARMEH Y Cd 7K ARG M 38445 B8 0 I, i v
Cd —FBA R, — o A, B 5 MR R
TR LR Cd e h s 5ok, 5 CK A,
YX AbBEXF KRG A BEWI I B Cd & i R (p<
0.05 ) , 7 Z FEIH I R B A 5 70 22 A0 =ik i, 2P
FTYX ARE R Cd A AR EVE R, X AT RS2 T
VI KRG X 8 SR 9 o T SR HE BT A E 9 5 Cd 4 P
[ W AL 7 B ORI Y R B, — 2 i 1 b B e R
(Ca.Mg.S) i H AE i 3 4 MK R RS AEXT Cd il
FUE BHAE Cd mAFscpE® . B, 7Ert R Zn/Cd
IS PLIE A K A BB R 2 Foc 2 5 Cd /E
#7 Cd 1 LERBm A BAEM F . GF Fl SH AN FAE
ZHREI RIS R Wi Cd A — 2 BRI RCR

o T W N i | ¥ i B o N O € e =
YRR AR, i O AE KRS 2 BES AN 22 Rl
AT LA S8 AR 2R AN Cd AR ISR 2R 5 A K A
T BEL A2 S ZE SR X KRB AR 2 S 35 &R s i
BB TR AR AR 2 BRI K RS B Cd LA I
(AR o PRI, 77K R A 3 i 30 it in 398 P45 57 g
R AERCR i i 1 it BH 4 5 A 22 R A
SR PSR
24 MEFIKBURFBERES Cd SEHNFN

H % 4 A0 FEGRIN KRR A Cd 17 i
FEMRSHSZESREK . 5 CK A, 45 BHA2 7 6 7K R AR
(IR Cd TR K 5.719%~21.18% , WK RG220 % Cd 1R
B4 10.76%~25.01% , Xt /K &G F R Cd g B A
3.74%~31.78% , XF /K FEREAK IRE Cd RN 23.57%~
46.43%, BT A KA EEEAC AL EE, HAb A BEAE K
Cd F LT EZ IR ERE (0.20 mg/ke) , H
o, TR AR AL B A Cd SOR I, [ Cd SR N
46.43% , oy A LRI AL AR AR AR B, % Cd 3%
TR 39.29% 1 39.28% . WF5EFH , it fe AL A i

Wt R RO X K ARG AT R TR FR AR Cd VR R, St RE AR
1) 2 AR R A KR AR R IR Cd Z AR AR 3 by
B Cd 1 i, fR TGRS A S A S5 A W R
TRAGES A0 X KRB IR N LA A 1Y Cd ELAT B L
HIMAIZ iy g A% 1 A e ) BB B A e VR o i T A
FIVEFIBR T 5t rek NE A AH ] R BRAE RO 2 51, 86
T AT B S A Cd Wil A HEPTRE TR Cd E
AL R IRSES Sy, R INREAE XS K RE W Cd A
RV FE i e S i A A Xk K R M Cd G 3 R
Wi A7 KA KR B4 Cd ORI B KR FgT (3
JEAETEE Cd 15 X PP KR & 4 Cd BRI AR B
R IO TT B A HADRE RGN, T AR X K R
BB HLVE R B AR UERT B X Cd Y& 4, i) Cd 1
FECER ., ARCFHAERIGR T &AM S TRE S50 KN
TERARRISL, o & 2R AT FZ R AR
¥ Cd BRI 4y R s,

3 4E5iB

TEREA A W (S BESY) ZR R0 RS , Bk
i 819 ARES Cd FUSR B e FFHE FREr s, 255
Cd LR R B FREEFRRAS, M8 cd LR R R
Je TR, SXFREA LG, 5 FhBH I Al R R K
FE e, R R 2.219%~24.25% , B XK FE 4 5B ) Cd
FRR A — e IR, Herp it rek A 7E 7 B -2 A
DTSR B, A HORN G RE 3 590 78 ISR S 9 il 2%
SRR TR A A TR A AR A R A A i RCR B
TETEE Cd V53X, 5 FhRHAEF 24 Ak 1 Bk AE &
Cd, Herb, BLta ek AE | A BE 42 590 R e I R 6%
FEAGRE K b Cd 1Y &, B R 39.28%~46.43% , A 2R
Ja HAEK Cd & BT E R E W DAERERRE
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Effects of Different Inhibitor on Reducing Cadmium Content of Rice

LONG Sisi', SONG Zhengguo®, LEI Ming", YU Li', WANG Yikang', JJIANG Hongfang’

(" College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; > Key Laboratory of Production Environment and
Agro—product Safety of Ministry of Agriculture/Tianjin Key Laboratory of Agro—environment and Food Safety, Tianjin 300191, China; * Hunan Anbang
New Agricultural Science and Technology Corp/Hunan Anbang Academy of Agricultural, Hengyang, Hunan 421200, China; 1st author:
358719093@qq.com; “Corresponding author: leiming8297@163.com )

Abstract: The effects of lime, silicon fertilizer, silicon foliar fertilizer, zinc foliar fertilizer and mixed fertilizer (our own product) on
reducing Cd contents in brown rice were studied, using Zhuliangyou 819 as material which was planted in serious Cd-contaminated
field. The results showed that compared with the control, there was no significant effects on the heights of rice with the five inhibitors
treatment, but the yield significantly increased, especially with the mixed fertilizer treatment, which increased rice yield by 24.25%.
Compared with the control, the five inhibitors all had the effects of reducing the Cd contents in brown rice, the effects of the zinc foliar
fertilizer treatment was the best, the Cd contents in brown rice was decreased by 46.43%, followed by the mixed fertilizer and silicon
foliar fertilizer treatment. The Cd contents in brown rice was lower than the value of the national standard after dealing with zinc foliar
fertilizer, mixed fertilizer and silicon foliar fertilizer.

Key words: rice; cadmium; inhibitor; soil; heavy pollution area
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Effects of Parents on Fall Grain Rate of Hybrid Combinations in Indica Rice

XU Fuxian, ZHOU Xingbing, XIONG Hong", ZHANG Lin", JJANG Peng, ZHU Yongchuan, LIU Mao, GUO XiaoYi

(Rice and Sorghum Research Institute, Sichuan Academy of Agricultural Sciences/Key Laboratory of Southwest Rice Biology and Genetic Breeding,
Ministry of Agriculture/Luzhou Branch of National Rice Improvement Center, Luzhou, Sichuan 646000, China; 1st author: Xu6501@163.com; “Corre—
sponding author)

Abstract: The relationship between fall grain rate of hybrid combinations and its parents were studied, using 16 cross combinations
from four sterile lines and four restorer lines as materials, by a kind identification device of fall grain rate. The results indicated that
there were significant effects of sterile lines and the interactions of sterile lines and restorer lines on fall grain rate of hybrid combina-
tions, but no significant differences between restorer lines. The fall grain rate of hybrid combinations from sterile lines RI18A is high,
and the fall grain rate of hybrid combinations from D1716A is low. In this test, the fall grain rate of RI8A/R7329 and 2394A/R7329
are higher, and the fall grain rate of D1716A/R727, D1716A/R7329, 2394 A /R642 are lower.

Key words: rice; parents; hybrid combination; fall grain rate
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