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IR, FEoK Cd &R E . BARTSINAR AN AL BB AT I QBS-01 BB EFEIREEK Cd & &, Hih T+
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SRYUZ B RE ST, AW P L pH (E T AR
G IRy A O AR = N Rl w3 g A DR SV K I Y P
TR TS G i B2 A AR R )2 A TAEY)
B, Ak £, Hae e — M fl = m Z a1 A4k, 5+
Je ik ARG A A IS EH IR 2%
N HAEPREE 15 Jeia Bt Ay S T R A (7, (3
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1.1 ikl
111 BHX

MR HER A TRT A W BB 5 10 2 Bl gk
HBHEZ(0~20 em) o HHERAE G 37 iz 815255 2 i
T3 N KT AL B AR KT, 3 07 (5 mm) 2B 244
BRAR G 5 FH o (sl -3 b8 SEARHAL M R o 4 )
Sl 1. W& 1A, g 44 Cd .Pb . Zn Fll Cu
B AR A A P M - SR PR S e AR oA 1T b
Horpr Cd HbRTE i i)™, HARZY 18.9 % Ph AR
25 2.7 5%, Zn AR 3.7 F5, Cu #BAR ) 18.8 5, A E &
4 B G YA H
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F1 Aul T ERAMR

pH (& 4 Cd 4 Ph 4 7n 4 Cu 2R B0 e BHLBT
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (g/kg) (g/kg)
fE1JE 5355001 5.662032  675.82+4.51 735.55+7.05 473.55+4.43 2142036  0.75:638  27.41:231  28.97+1.01
K T I bt - <03 <250 <200 <50 - - - -

Fo P RAE T E AR £ K E AR A GB 15618-1995,

x2 AR

AbB R ER R

CK AN AT 328 K5

R1 IR 5.33 g/4 (0.09%, W/W ), J14 FHHH 2 000 kg/hm?

R2 TRIMIRIE 10.67 g/ (0.18%, W/W ), F1-4 1K 4 000 kg/hm®

R3 IR 16.00 g /4% (0.27%, WIW ), & H1HE A 6 000 kg/hm?

T1 N QBS-01 H R (0D600 nm=0.288) 4 mL/#, & HHE K 50 L/hm?

T2 AN QBS-01 K (0D600 nm=0.288) 6 mL/%, 4 HIHEJy 75 L/hny?

T3 I QBS-01 ik (0D600 nm=0.288) 8 mL/%%, & FHN 100 L/hm?
RIT1 IR 5.33 o/F, AKAEREHE 3 TS BT QBS-01 BT (0D600 nm=0.288) 4 mL/%
R2T2 IINARYE 10.67 o/ 4, KRR AR 3 F IR HHEM QBS-01 F (0D600 nm=0.288) 6 mL/%;
R3T3 WK 16.00 g /75, KFEREAR 3 JE S QBS-01 FH % (0D600 nm=0.288) 8 mL/%

1.1.2 Bk AG

MR KRR SR RO 5218, 24 F W 135 d 24
K FERI P ER B R 2 RN LN B 2 W S A B R 4 R S
Pen B S PR
113  FRBALX B

AR ARG Fh AT R B 24 S0 A FRA R AL, S FEH-
PREERR AR . HIEARFRALME 5 pH (8 11.25, B HL
J5 i 5.0 g/kg,Cu & i 27.58 mglkg,Zn 7 i 31.13
mg/kg . Pb &t 36.75 mg/kg .Cd &t 0.13 mg/kg.

M A R S AR IR AL DT i 0 BH L 2 L 7
B R TP A AT QBS-01, #1455 52 Mg iR 1 4K
PO BRBRAT 1R o T2 S ATIR, 2 [RB MR B , il AR K
AR LG pH (E R 2.0, 6L R 30°C.
1.2 REEigit

FEAR RIS TE W i AR K25 BT IR AR 2 e el i 55
JEHb 3E B B AT o 8 A 18.0 em, LT E
1 26.5 cm, F B2 19.0 em, +I3E iR A1 5) 5%
% B 6 kgo BEJEIRIK 2 d IR FE N3
B, MR 10 g, K E G 417 g — KB — &
B 332 ¢ JRE 2.17 g FAALE 1.00 g, ZAC P AL 538
HEEE A 7:3. ARFEA A BBFTE R0 FE R PRI
T — K5 Ye R R AS B Rl b, 5 E SR TE AT QBS-01
RS I (3 2)o AR JRTERE i (A 7e K FE RS R AT
10 dDIRA, T4 3 JEG O INTE R . B U TG K
B2 500 mL, JfH/NRIE 55 25 34 57 G 21 + 5%
T, X BR 2 R AR FROC B K o AR INBUE 1 R A
FrHHEREETERUK . A 10 B, A~ b3

3WHE ., 2014 4E 6 H 10 KBS R R4,
B3N EEM 38R B 1 JERIBAE . ek F WA
S HARKERE (HEKpHIEL 7.0,Cd W E K 1.20
pe/L), KR 3 mm, IH-44 25 A AE > A B AR B
ProtdE, 2014 4F 10 A 8 HICEIKFEIRAE .
1.3 HRIXESHLE

TESCR T K AR AR 5 L AR e R AR i o SE KA
FEFRBY T W 5 PR S AL JLG- 1174 ) 4 58
A5 MURE K o R R, 24 10 AR FH L KRS RR T A kK
Ve, BB K YE 3 Wk IRREAR 2K ks,
3NN Je ARSI AL T 105°CR T 2 h, 2R
J&i 65°CHET 2 1a i i Je By Ak 0, 45
14 EERESENE

FI AT AT DR i 281 A TR (HNOs:HC10,=4:1) TH i
g ERIG IRAET 4°CUKAA £ o T s E R bR
WS W R [HEAK T GBWO07603 (GSV-2). K>k
GBW10010( GSB=1) A4 4245 I FEEA 7 o 42 1)
K ICP-OES( 3 [ PE8300)ill /& Cd & H7E 0.1 mg/kg
DL T, I R I e B - S ik
(GTA120, % [H Varian) W Cd & & 7E 0.1 mgkg LA T
EOPER 278
1.5 #iELE

IR HE H SPSS 19.0 YEAT BRI 25 22004, 3%
HLSD ki 2 8 i .
2 ER 55T
2.1 FKEBHREFEE

sEAl

.69.
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xR 3 FAREALEIKIER SR =EHHIE

4k #1 BRiG e i THeE
(em) (%) (g/#k) (%)
CK 89.6+1.9a - 63.8+1.8 a -
R1 92.5+1.6 ab 324 67.5£1.9 ab 5.80
R2 93.1£1.1b 3.91 68.1£1.6 b 6.74
R3 93.9+1.5b 4.80 69.6+1.3b 9.09
T1 89.5+2.1a -0.11 63.7+2.1 a -0.16
T2 90.3+0.9 a 0.78 64.1£1.7a 0.47
T3 90.4xl1.1a 0.89 64.8+1.1 a 1.57
RITI 92.6+1.5 ab 335 67.3+2.3 ab 5.49
R2T2 93.5+1.4b 435 68.7+2.2b 7.68
R3T3 93.6+1.7b 4.46 69.0+1.4b 8.15

Bl 4 5 A Bl /NG ik T AL B2 0.05 K FEF =7, TH.

x4 FRLEXKBEERE Cd SENFM

(mg/kg)
Ib B i S it BT K
CK 22.69 d 442 ¢ 2.14 ¢ 127 ¢ 051¢
R1 1731 ¢ 3.80b 1.75b 0.93b 0.42 ab
R2 1540 a 337a 1.57 a 0.79 a 0.39a
R3 16.86 be 3.69a 1.61 a 0.87 ab 0.41a
T1 18.77 ¢ 397hb 1.82b 0.96 b 0.48 b
T2 16.75b 384b 1.78 b 0.88 ab 045b

T3 16.82 be 3.71 ab 1.74 b 0.80 a 0.43 ab
RIT1 17.18 be 3.67a 1.74 a 0.89 ab 0.39a
R2T2 1520 a 333a 1.56 a 0.72 a 032a
R3T3 1633 a 357a 1.59a 0.86 a 035a

A 3 AL, BR T1ANBRAN , BN A AL I AR A AT T
QBS-01 FIaRVEG , K ARG 1 S = s H4 38, HL# b
PER N2 o PR YR i e O, AR AR 5 B i
JERK, B CK AL AR BT I QBS-01 Hijifi b 3
B REZES (IERIEBRAN) o Bk it S AL R BT B
QBS-01 J& , AKAE PR o= it 3, H 5 CK T i %
ZE5E o S IR KRG A =1 B i e MR, JE i /2 it
W ERCHE , B AR Ve AL R B AT B QBS-01 %3 m
SRR, KRR R A BB N, FLh B I AR e
A, 0 EE BE K, HL 5 CK FTAAL 4k AT I8 QBS-
01 Hifa Y AbFREA A 1 25 52 o
22 XKFEERN Cd SEHFIE

MR 4 AT, BSINEAL AR B AT B QBS-01 Ak
Jela KA AR E T Cd B R, Hoh R 2K
L A FREK T Cd 4 BIREAIR 17.27%~33.00% .
10.21% ~24.71% .10.21% ~27.10% .26.77% ~43.31% Fl
6.40%~36.95%, H.LLARJeFA ALK BRAFT  QBS-01
BC AT Cd 7 S BRI B e R, R B it 245 Ui 1 Ak
i,

.70.

Pt AR T, A AR U6 A R KRR A B R
Cd Fa kR TR . 5 R1 AT EE , R2 b3 fE
I KRR 25 ot A 5eh Cd A i, R3 AL SRR
FEARK A ZE (it Cd & i (EROK T Cd B o
5 HUtE A AT AR AT I QBS-01 IS, B hn: X /K A
RPN Cd B3R TG i R AR AR AL AR B AT
[ QBS-01 B, 4Rk R2T2 AbHUKFEIAN Cd &
I, ELURFE Cd & 5 E B35 5 1
S E I Cd SRR EER.

RIS INEA 2R GTAT 7R QBS-01 FlaR Je g K IR
FEREAIRRE KA o i, HT A A BRE K e B A i
FIE LA, KR -5 Cd 15 B =i,
W F IR A B AT QBS-01 FIZRJEIA BiRE K Cd
15 YR TR
23 MREKBENESENZMN

MFE S ATLAE L5 CK M EE, B8k 2k B AT
B QBS-01 R, %F Cd 7E/K R 4545 B 18] (1)L R 5%
BRAESEm, H, R-ZERs-KiEB s 27t
AR R ZE SRR ST A R 18 R A, -
KFNZE AT 18 R G U I B VA OC . SR8 5%
A B BT QBS-01 FCHtii;, M — KT 85 12 R [
%, 25U 5 8 AL R B AT T QBS-01 Bt i, it — K i
Mz R I . Hi A AL AR AT QBS-01 I}, 25—
KR iz R Tt ; AR5 AL AARBTAT E QBS-01
BLt B , 28K TR i iz SR B A , PRt i e A A8 AL TC RI
o

ARG I B s s % Cd A8 /K RS 45 2 B 18] 1)
LR I2 AT B (R TG B AR LA . IR I
KA, PRt o U AN Rt S AL P AR B AT B QBS-01 X Cd
TEKREAS A 1 () AT AL iz R JC W g e, {HLfd
Jiti 5 B A S I S AN BCRER, Cd AR KRR AN E
[i) B T B e 2 R0 0 B T R /N1 P, 7 AR ARG i K
T

3 e

AN - ek R S AT K Cd 5 3R BEAY 32 2
i o WEFE A B, A1 B BRIRES EWI % AT S
+ G S BE R RERRER TR Y L
AW L SRR A AT B R R 2 ) A A IR
ULVE . B 723t | SR 55— R R, U B R
e PR, R E R TR IEAE YA
RE AR R T 4 R RO AR A B,
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F*5 TELER Cd FEXKBENTEBEEENZME

(%)
] - -2 el e H—5g K 2K Fe-K
CK 400.88 19.50 48.38 28.73 59.35 23.72 11.54 40.16
R1 305.83 21.93 46.11 24.47 53.14 23.89 11.05 45.16
R2 272.08 21.86 46.48 23.44 50.47 24.92 11.57 49.37
R3 297.88 21.90 43.50 23.58 54.19 25.56 11.11 47.13
Tl 331.63 21.16 45.72 24.18 52.88 26.16 12.09 50.00
T2 295.94 22.94 46.43 22.92 49.32 25.47 11.72 51.14
T3 297.17 22.03 47.02 21.56 45.92 24.77 11.59 53.75
RIT1 303.53 21.36 47.41 24.25 51.15 22.41 10.63 43.82
R2T2 268.55 2191 46.85 21.62 46.15 20.51 9.61 44.44
R3T3 288.52 21.86 44.54 24.09 54.09 22.01 9.80 40.70

TR T 2R BRAT 7 QBS-01 FIFRIBIG , /KR 2
o Cd SRR, 13X R WA A e A A AL T 2R AT T
QBS-01 JABERTK Cd 15 Y SR o VP2 R B, R
TRk Cd B tdcds + 38 pH (A . 2 3 od 1fkes
TEAS B REARAE WA 30t | TTTSE i /K FEGT Cd A W i
2, ARG R, BN AR RS AR -ZE RS KR
BT, - 2 2R I - TR R i s R
[ IS e e Sy | [ T e s A e N ]
TEIE AR RS s R IR, ZE-M s
Ko Rt o 5 AR 25 A s R AR I, 3k SR IR e AL e 52
i 38 Cd JEZS, FEAK RS Cd AW ; T EL R ik g A
W Cd FIPE2ATE RS BRAIG Cd K RER T R i 8 3%, Of:
FHEFDK Cd it iR K. Ko SF2WFFE & 3L, A
BRALTA ), ARV E TS i S R A DT
S HAE R T A RAE I . 3K T BB AN N 4EL Ak I Ak
TiAT B QBS-01 J5 /KRR N Cd 7 2 B 3 T [y J2 22
JR PR U A AL AR B AT TR QBS-01 235200 11 Fe
AR AL, DT 52 M 7K R AR 28 BRI A9 B S L4514
SR AR KRS Cd MR, S 2B AIRAR K Cd %
%[2872910

TRHIRDK Cd 15 Y N UE S JEREK Cd 15 Y iR 22
BRI 25 5 YR IR BRI A B R RE I, YA FHAR
By EBURI AN dR A NRNITT AT R A
SRR . MR R 2 AE AR I S N
TEARDG, BP A+ 3k R AR b 2 | 2 F e, W TE Y
MK o PRI, EARIERE K Cd TG YA BRI AT T,
REARR 3 2l R AL N it AN ASRT DAREAIR TS Y iG B2
i HLAT LAsi D S e , i il B B s i)
o ARiRSE Tolk R, AL AR BAT I QBS-01 Al id
R A 7 O 9 At FH Y - 498 0 R ) AR A AT
PRI AR R AL AR B AT I QBS-01 Ji, /K Rk i 22
PR SIIE N, ELAKRE A s A7 i B iR e A AR T A

FFPE QBS-01 ¥ i 3 s hn, 3 & B R Je fsa ik
WARRBRAT B QBS-01 XK A A KA i/ A, H e
RSB /IN 3% 55l A g 48 S — 30, F e mT O, AR
SO 4 BRI AT VAR I AN (B,
AR AN A AL AR AT B QBS-01 B, #ES W H M
R, AR AR U A1 AL AR BAT A QBS-01 B ita s jin
IR Cd SRR E R it AR TR R, BE
ARV RN, FK Cd B8 JefRAIC, SR IG FEAAAE | X
FWIRP IR AN L 4 000 kg/hm?, |1 T 42 L2k
BRATFTE QBS-01 ¥R In Xt FE K Cd £ 0 B 3 52, i
HAIETTA 50 Lhm?, TR Je 2080, E AT 2
FF QBS-01 BiFR i S MR, e B i it 17 3 444 i
1) ) B, P REA BEASCR T 4o

AW EI, +3E Cd 15 R TR Cd 15541
FEJFHE, BIREHE CAIE Y™ E, A KE Cd FURTE
IKABARER (25 ([0 K AR &6 Cd 5 &= b+ 1 4.01
%) ARREK Cd & = EARAL, 4300 A B3R Cd &
1Y 9.01%F1 2.25% , X R+ HE Cd XWFEK Cd 1554
FITTRREMG . Hitk, RREEIN LIRS EIGYIE
H, ARRAZAT e Y e R 3 4 R i et &
B VR, LG5 AR ZL R . AWF58A
KB, BARUN IR A AL BR AT B QBS-01 RE
FRRACROK Cd &, (AR F 88 Cd 5™, Rk
Cd R E R B L 2R EE, XRWE Cd
i Y™ R AR P (SGE RS A R R, AR MESE B
FEK 24 7= 1) E B o R, 6 B 4 V5 YL FE JE v A e
M AGE 70 1~2 Fh 3k )5, AR MR BIAE K Cd
SYGRE H A, L, EREREEL EE ARG
B, R FH 22 b A 3 R 79 i A 39 e 1R 551 R v i BH 4%
FILH B , AT 3R R K Cd 75 Y VA AR | i 5 T E
BT 4 A S YR G SRR AT 5 A R 3 A I 9 4
Re—F,

.71.
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Effect of Bacillus Polymyxa PS04 Secretions on the Growth and Grass Suppression of Al-

lelopathic Rice

LI Qi', YUAN Liangming', LIN Fangyuan?, HU Fei"

("College of Agriculture,South China Agricultural University, Guangzhou 510642, China; > Xinhui Agricultural and Forestry Bureau,
Jiangmen, Guangdong 529000, China; “Corresponding author: hufei@scau.edu.cn)

Abstract: In order to study the effects of bacillus polymyxa PS04 secretions on the growth and herbicidal effect of alleloptic rice
seedlings, The authors set six different concentrations of PS04 secretions (0, 1/100, 1/150, 1/200, 1/250 and 1/300 volumetric ratio)
to soak seeds and spray leaves, respectively, using Huagandao 3 and Hualiangyou 78 as materials. And under 28°C and 22°C, investi—
gated the effects of PS04 secretions on allelopathic rice and on the growth of barnyardgrass after mixed planting allelopathic rice and
barnyardgrass, respectively. The results showed that soaking seeds of Huagandao 3 and spraying leaves of Hualiangyou 78 at the 1/
300 concentration of PS04 secretions at 28°C could improve the growth of two kinds allelopathic rices, but not impact its function of
inhibition of grass. And at 22°C, using 1/200, 1/250 and 1/300 concentration of PS04 secretions to spray the leaves Hualiangyou 78
improved its growth, and decreased the barnyardgrass survival rates; 1/100 and 1/250 concentration of PS04 secretions soaked seeds
and 1/250 concentration of PS04 secretions sprayed leaves or soaked seeds + sprayed leaves, which improved the growth of Huagan—
dao 3, and also significantly impacted the growth of barnyardgrass mixed planting with Huagandao 3. PS04 secretions could promote
the growth of alleloptic rice seedlings and enhance its inhibition of barnyardgrass.
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Effects of Thiobacillus Ferrooxidans QBS-01 and Red Mud on Cadmium Concentration in
Rice

WEI Xiangdong', ZOU Huiling'?, FANG Yayu', YIN Xiaohui', CHEN Nan', YANG Deng', ZHANG Hao'

(' College of Resource and Environment, Hunan Agricultural University / Southern Collaborative Innovation Center of Heavy Metals Pollution Control
of Paddy Fields, Hunan Agricultural University, Changsha 410128, China; ? Library of Hunan Agricultural University, Changsha 410128, China; 1st
author: xiangdongw@126.com)

Abstract: In order to find Thiobacillus ferrooxidans QBS—01 and red mud used to control cadmium pollution in rice grains, the effects
of their addition amount and method of fertilizing on the cadmium contents in rice grains and transportation in rice were studied by pot
experiment. The results showed that the plant height and yield of rice increased after T. ferrooxidans QBS—01 and red mud added,
while the cadmium contents in root, stem, leaves, chaff and brown rice decreased significantly. Reduction degree of cadmium contents
in root, stem, leaves, chaff and brown rice were in order combined application of T. ferrooxidans QBS-01 and red mud, single applica—
tion of red mud and single application of T. ferrooxidans QBS—01, and the optimal treatment was R2T2. When single application of
red mud, with the amount increased, the contents of cadmium in brown rice decreased first and then increased. However, there had no
significant effects with single application of T. ferrooxidans QBS—01 and combined with red mud. Although the cadmium contents in
brown rice decreased significantly when T. ferrooxidans QBS—01 and red mud added, it is still higher than the national limitation stan—
dard of cadmium in brown rice because of heavy pollution of Cd in paddy soils, which showed it is difficult to achieve the aim of safe—
ty in rice production using T. ferrooxidans QBS-01 and red mud at rice paddy with heavy cadmium pollution.

Key words: Thiobacillus ferrooxidans QBS—01; red mud; rice; cadmium; addition method; addition amount
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