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Abstract

In this study, soil water management regimes of slight dryness at different stages of rice growth

were designed, and two rice cultivars with different Lead (Pb) accumulation abilities were used.

The aim was to investigate the effects of soil water control on the yield and Pb concentration of
rice grain. The results show that the grain Pb concentrations were increased significantly (P < 0.05)
by slight soil dryness at grain filling stage, compared to the control (well-watered soil), with the

increasing rates of 38.41% - 147.66%. But the grain yields were influenced little. Under the slight
dryness during whole period of pot planting, the grain yield decreased significantly (P < 0.05) with

the decreasing rates of 22.47% - 31.40%, but the effects on grain Pb concentrations differed with

rice cultivars. For the water treatments at different stages before panicle heading, the slight dry-

ness at panicle formation stage reduced grain yields significantly (P < 0.05), but the effects on

grain Pb concentrations differed with rice cultivars and soil Pb levels. For the slight dryness at til-

lering stage, the grain yields of two rice cultivars decreased slightly (about 10%), but the grain Pb

concentrations were reduced largely, with the decreasing rates of 28.72% - 43.72%. Therefore,

with the combined consideration of grain Pb concentration (the principal control factor) and grain

yield, the soil water management of slight dryness at tillering stage is the best choice for soil

Pb-polluted areas.
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1. 5|8

AR, e FE A PR IE K J 5 BOA BT Ge il ST H N R A DR R 1 et
B RIFR, AR R AR RS G B H 23 R, e A2 A 3 B 15 e )
TGRS V2 SRV 1] R BT TT, FRFEFS 73 3t [X A 38 B < 5 2 LA™ il ) 22 A P A 1™ B BB »
BAEREH LR E R ITI2] [3].

fEEEEREGRITRT, e Mis iR SREERITTRZ 4], H, B RERIR
Iz, EEAFERY KA. WAREHIIER KA ABEGHE . . AR, BRKAFEES]
PIRZE RO B AT E, AR AR EYREE, Wi BT RE S 1R B AR RE T, S B ik
Wk 78R PR AN TR TR, R L MR KRR o PR AA ) RO R ) L ST e R
SMFERIN TR RS, GBIV IR EES, MHXMGEEREAE, TRaEmA amE
[6]. #EHEIT, ELH FRERITRNX, WAV LR hh B w585 MOV oL, X R
(¥ B A B 2 K P SR (7] BELUE, PRBE BTG R AR AR AR R R R L BA 1
AR FE 52 2 v L AL

35 b e AR B S A T R P A R AR R B < e PR WAL B B < SR AE R YA P AT RS 1 L
RE . HHORIPRIUS SRR A2 A R, 45 2 U R R AR AR L, T 3%
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AAIE TR SR S B S R AR TS M EER R, Fit, 8K MRILE Y L3 = 4R
Wl AR EZERZZ—[8] [9].

KRG PR EENEYZ—, FalfE &b E, 2 REZHANER. Bk, 6l g
Hh DX RGO i RS G X PR AR R H B . SR, X 3K IR WL -5 ZK ARGt 38 R B (e Wi
SPBCIR R, S e i 3K o R B AR AT S L Ae H RS K BB FE AL Bk Z B 7T . AR A PR ZE ) i
WO SRR, BT 2 AN 43 B IR U 7 i BORF KL AR 2R BE A7 1R 2 3 22 R IR RE S A o d ok
[10] [11], WFFEAN R H G G 7K ¥ 35 v AN [R] 1) 33 7K 4387 S B0 /KR AN [ ity oL 77 e SORF R 5 1)
SO, W E2E S R] O  SE eh IX RS OK B 1 5 R A P K G SR it P 1) B A

2. M55
2.1, TRBARES

AWFFCR ) LI %, Pl B VL34 5 N 17 EUEE X AT SRS ReAE R JZ(0~20 cm), +
BARFEE 2 mm Gl EERAPEIVERET, RJE I IR BT TR, RIS R LA 1. R
KRG, #HANAE 18 ecm, i 20 em, BT LI+ 4 kg.

Table 1. Selected properties and Pb concentration of the soil used

F1AEATREMREEESE

e AL (k) o FWRER AT ot
Rk b A by (g/kg) (cmol/kg) (mg/kg)
IKFE - 563.2 238.9 197.9 6.9 27.1 14.3 35.7

2.2. IKFERMEFE R FEME

AR AR BZE A AT S0 R, AU 2 ANASRI SRR AL 0 L35 B (0 IR S0 o0 T SRR AR 2R
JIAEAE 35 2 S (KRG SRR AR 10] [11] 3X 2 ANKARE SR 58378 6 SR B b, e B4
Bl T 44 CREAL Rl ARER BRET LA . AKFEMTSRIRIE 48 h, SRJEAE 30°C~32°C oA M EZE 30 h, HRHF
JERIRFAETC S e P B R 30 d, IEBRA K —BUN B B R B AR AT I AR - R, R 3 AR .

2.3, BRBAE LK S ERIR T

AR FREA 2 AR RIS G, 25008 500 mg/kg (32 EV55%) . 1000 mg/kg (FEEi54%). 5 PbCl,
BT LEE TINS5, A EE T3 NS, JeifK 30 d (TR FF 2~3 cm KE), DLHT
TR E AL, SRS PR IR BRI R TR

Wit 6 N EHOK A, HH10N: A BATERE KK EBR(REKZ 2~3 cm, %@ NXTH); B.
AR K LI T R AU, I ARIOKBRE TR, NIEREIREA, HAH
PR RAL, SNE K BWMAVRE, (FRBIHEKE. FibHARKKERETR, WES): C. K
T BEIMABET R R BIB R E 56 40 R)RET R, HERR/KER; D. MM IABREEIR G 8
41 REGEYRET R, HendKER; B AR ERar O RS 28 20 R)BRET5, He
AR ACHEE: F. PRI S S BIOAHIERSE 45 21 REDHR R YT T 5, Hoe i B K .

ARG TE SR MR HEAT, 38 Y A 007 55 RO R /K o 2 ARBENLIX L HEF, 5 3 IRE R,

2.4. BUEERIE
TEXFRL A F SRR, EMF TR 70 CHE T2 IEE, RERENEFRF R, BT 5 RFFRLRE &
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IR REN LR R, 3 100 H fFL, -7 IR 20 56 0 B2 v I R b RL A
2.5. GitorH
s o Al SPSS 19.0 #HEAT,  YfE ] 22 5 8 2 /KPR Pogse
3. ZR511R
3.1. 3K 53 AL TE XS K R B B2

WS R, ALK ELR], KFRFERL AL B35 2 7 (P < 0.05) (% 2). SXTIRCEA R
B A KR LR, A TR A 9 L 382 /K (8 B 1 B W /K R L e AN [R5 6 7KRg it
VS YK R, SRR R B A K 3 K 3 A R A SR AR K IR R T R AL FE (AR
B), HxIREAHLL, RS R A B BRP < 0.05), NERIEEIAE] 22.47%~31.40%. RIS+
FASEE AL EE DYFIFFRL R AR B R BE(P < 0.05), FHEIERE A 12.89%~16.37%. /KFE5 BE IR E T 5
WEFR(REER C)XP AR G BT, = EERIREA 7.26%~13.23%, A RGBT EIKSE 1000
mg/kg FAATE 6 5 177 B FRARIE B IA B 2 K (P < 0.05), HE Rk 82K (P > 0.05). KiEHEE
TR T RACE (I E AR EE F)XKFE S B AR N, SXTRRELE, EoKFE SRR, & RS YK
B Bk

Table 2. The grain yields under different soil water management regimes (g/pot)

% 2. NEILIRK T LIRRIKFEAT L B (9/R)

LRk TR 500 mg/kg T3 E & 1000 mg/kg
it 6 5 T 44 65 T 44
A (W) 51.85a 39.64 ab 46.72a 3747 a
B 3557 ¢ 29.20d 34.14 ¢ 29.05 ¢
C 46.95 ab 35.85 be 40.54b 34.75 ab
D 4336b 3453 ¢ 39.16 b 32.41 be
E 51.29a 40.51 a 4596 a 37.83 a
F 52.17a 40.12a 46.38 a 37.52a

e PPN FRERIR K I A B A7 AR 1B 25 22 (P < 0.05).

PEOTFCGE, SHEKEEB LR, KREHAERT 10~15 R AIET S P S0k & T B 80%, FHIEH
Je T I R E A H] T KREAIAR A A K[ 12]. Monkham 25 t4RiE, HIRABIBKAMET, KigTE
FF% 23%~33% [13]. AR, KA AL LIEROK, SMBUKREERIZER RS, e
Wi 7K R ) 7= B[ 14]

AR, £ HERERAGT, RAENEMEET2HE, WKEFEEG AT, &24F
R AT R KR B W, SRR, PR IR K. o BT R et
IKFEF R AT — @ RN, AR R 5 DR KRE it b A L35 KPS R AN [ o T KRG R R S 3 138
BT R KRG 2 E B .

3.2. KRS REIERS K FEATRISE S BRI

A P SR KRR R 1 B () 5 T DR K 2 A BRI 3 . KRR AR R 3R S G K AN R T AN A
1E LIRS B0 500 mg/kg FIZEE T, SXTHRLLE:, 88 6 SEBAERRE KA B). 4 EEA(t
B C) M (A3 D) 1338 A BRSO RS 5 R 2 R PP < 0.05) (B 1), BRARIR BE 43 7N 22.34%.
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38.10%+25.64% . T A5 254N A ) T3 R AR (A3 B AIAL 3 F)ER(EFF RS & & B 2518 =(P < 0.05),
PEEEE A3 AL 76.19%. 45.79%. W T T 44 M5, BAERAE K LT R AE G B)FATRAET &
R ZE AR o ST A I e RAC B, A BT R AL BRI FE O SR RIS B R TR
(P <0.05), FRARIEREIAR] 31.25% (¥ 2); FE T RAFE (LB D) R RTS8 B T 20.31%, H
RIKBEZ K T(P > 0.05); S 2 AN AR 23T S A0 B (AL BE E FIALIE F)WAE T 44 HIFFRIEL & 8K
MERE. REIRE(P <0.05), $&mEiEE D HmIE 147.66%  123.44%.

(mg/kg)

o,

a
b
| C
g& d de
L S
| I
A B C D E F

Ky b B
i AR BTN T REOR K S A BRIRI A2 AE 0 25 22 74(P < 0.05), Tl

¥f

Figure 1. Effects of soil water treatments on grain Pb concentrations of Yangdao

6under soil Pb level of 500 mg/kg
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Figure 2. Effects of soil water treatments on grain Pb concentrations of Yu 44 under
soil Pb level of 500 mg/kg

2. HIRSAEE 500 mg/kg FH TR F 44 FFRITAS BRI

TE & B A 1000 mg/kg [OAAE R, SXTRELLES, $F6 6 SR8 RARAE KA B). 4> BE (b
B C). HMEHIAEEE D) T8 5 A BB AR AR & i B TP < 0.05) (& 3), BEAKIR 551
21.98%. 43.72%-. 23.91%. TihAEGE &AM LI+ A (Wb FE E FILLIE F)ERAEAFRLAT & & 2 52
(P <0.05), REIEE S HEIE 63.29%. 38.41%. X1 T 44 s, FEEATHI4>BEHAALEE C) /1L 1]
(KbHE DY T AL HE AR AR £ 25 B S 28 R PR (P < 0.05), BRI FE 43 AIA B 28.72%M1 21.54% (14 4); 1

=}
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AR KW T R A PR (AL B) AR 2 5 6] IR 22 S AR/ o RS 2N A 3R T R AN (ML FE E
FIALEE Py AE T 44 FIFFRER S 2RI, BERE P <0.05), HEETRE > HIEF] 146.15% 95.90%.
-
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Figure 3. Effects of soil water treatments on grain Pb concentrations of Yangdao 6

under soil Pb level of 1000 mg/kg
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Figure 4. Effects of soil water treatments on grain Pb concentrations of Yu 44 under

soil Pb level of 1000 mg/kg
4. TI|BEE 1000 mg/kg M TKTLIEI T 44 4FRIIH S BAIFD

(mg/kg)

FPAL

IR JEUIR DL R i 38 B < A7 AE AL S TR S I 1 R AR 9838 SR 2% T (W1 Bh — 150 mV),
G R BRI 45648 0, MITEAZAE R Eh + 100 mV), F4& & DA S AR &R R E[15].
TR < i (A S B < SR AE AL 1 P9 R A2 20 e 5 B 62 (K AL 2 TS BOAR N VA b R Bl K
TR R PR BE VIR R [16] [17]. AHFFRY], il LK o8 B, ] DU SR K g s 358 e (14 95 i
Feren i EFREE AR R [18]. B, BBl A K BB, AT DA B G 39 o AR R R A R RS K
Hrh BB E EAE, Rel 2 RO R IE R AR R

AT IR, (EF T IRITS Y /KOT T KON SR Rg s 5, 5 MK IR LU, iRl s PR
W R T R UK AR S R R, T B R T R KRR AL S PR, T
AN TR A J AR A ) SRR R PR Y R A A R 3 KT B KR b R AN R T A 22

=X
FFo
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4. g

TEKFEAEK R B I FE A, AR 3 ) 388 5 1 R KRB R ™= R RS & B AR, 3
FROGE AR 5 R I P2 L 7 B AR B AR 2, 1 HL, FCsg e R 3RS B /KPR ZK R i o
AL ZE S o TR T IRENS JerK - O & /K ARG SR 5, Sl o b 2R B 6 B 1 S5 o 3 0] /K g e
HICH B R, E RN FE S bR 2 B, S5 KRR O BB LU, FFRLER & & BT 38.41%~147.66%,
HFFRLEER AT A AR RhAR S 255 20 K% FE T B FFRL AT & 5 X5 0 B DR TR R SR 5 A Fi e
JE5 21 REFRLEA) IR ET 5. AR KR T 5B R R 5 FRIE R ok, Jr= i 2
22.47%~31.40%, {EOGPRFRLE B 5 10 R R RG S FPOAS [RI I AG 22 575 FE SRR i AS 9] s 300 ) 1 S 4k 3
O3 BE WU HL E T B A B RO R R R BRI N (10% 45 A7), T HOFFRLAY & R B IE R Bk, ik
28.72%~43.72%; FE AU IR P T B AL B BF R B R R R, TORERERL T A s e R L 3
JeIRKF B KRG A FI AN ] o 25 G 3 B BT Y 438 v AN 5] B 3 1) - 896 8 1 SR /KRB AR 7= B R RL
Horamsem, RAA /KRGS B 5T R A B R R R FRIR R SR, ORI S 2T BRI R K
FTLh, 75 eEs Jerth X /K AB MR, BE/KRG 70 BRI AT LI AR FE T 5 Ab B8, W DU R oK 1Y)
Bres, MXKREEREmAK.

E&WE

FEl o B AR #3400 H (31071350).
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