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Effects of Different Potassium Fertilizers on the Phytoavailability of Pb in Soil and

its Mechanisms

LIU Ping"*, XU Ming-gang' > LI Ju-mei's SONG Zheng-guo' > ZHANG Qing'

(1.Key Laboratory of Plant Nutrition and Nutrient Cycling, Ministry of Agriculture of China, Institute of Soil and Fertilizer, Chinese Academy
of Agricultural Sciences; Beijing 100081; 2. Institute of Soil and Fertilizer, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)
Abstract: Effects of four kinds of potassium fertilizer( KH, PO, » K, SO, » KNO; and KCD) in its conventional application rate as K, 0.11 g'kg_l
on the Pb absorption by rape and speciation of Pb in paddy soil were examined by pot trial. Results showed that the Pb content in rape
decreased with using KH, PO, and K,S0,» and in the second season of pot trial for KH, PO, treatment> Pb content in rape shoots under Pbl
(300 mg*kg ") and Ph2 (500 mg*kg™ ') level decreased by 35.6% and 45.4% respectively compared with control treatment. Applied KNO,
in soil also decreased Pb content in rape shoots to some extent, but KCl had adverse effect. At lower Pb level (300 mg*kg™"), KH,PO, and
K, S0, caused Pb in soil transformed from non-residual fractions to residual fraction substantially and for higher Pb level (500 mg*kg™') only
KH, PO, application had similar effect. Under two contaminated Pb levels; exchangeable and carbonate fraction Pb in soil by using KCI were all
enhanced, which indicated that KCl could promote the phytoavailability of Pb. As thus one of the most important mechanisms of potassium
fertilizers influencing Pb phtoavailability was changing the speciation of Pb in soil.
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P LSRG 9 YLK A2 00 B I P S AL 3
it LAFCHEBE /IS S FRAAR S A TC A i 1 Y A L% g 5
PG SRR AR 45 15 55 110 52 2 AT 002 38 O . it
FEAE Ay A2 7 v g R 5 T 2 R B < e A
SErb B AL, A% i SR AT 2 s AN TR AR e
TIOCEAF RN IR RAR AR A, X
V5 g 135 ST RO AR R PR, R I
NERLRRSE, AT 528 B <5 e T 2 BEAC s P S 2B
SEREE B AR MY F e b R ) AL ) < R VS A
BB HES ) LART, AT B 22 G A AL BB IES 8 7 1
s TR AR A A P T e g G AR, R
TR A 2% B < Je A 288 M T PRI A 2>, i A
P Wi . < Jeg AT 280 B F 5T B R AP LA Grant

AEEST P ol i AR A1 25 T A B I R 1 (R )
IR T AR 338 55 2~ AH T A R ) i 3L, X 2l g 1
TH kAT O A S N 5 e A 4 R B A

(IR B T 2 e A T 52 e LA 50k . NI B8 K)ok
&, Cl R SO2™ b4 s (i g e 221070 K 4y 4
RUCHHET - BAWSRMBECALVER, Rtk c1- 34
THRIA RO, R SR AR G SO B AR
AR IR S (H T IR BE ) %A ¢,
PR A & 1 BB H R, X AS [ £ B 19

%5 B #3:2007-01-11; 1817 B #: 2007-03-23
ESTH : H K I USRI I (973) 15 H (2002CB410809)
R B X (1973 ~ ), Lo, 14, @IESE 5, 32 BE0F 53 07 1) R dE A
BIREG RIRIE A 18 5, E-mail: 1p709@ 163 . com
* JERIER A, E-mail: mgxu @ caas. ac. cn



134 HP-45 AN [R)B AL T - SR R A A 1 i S LAY 203

1 5 SR TR AN AR SRR IR S35 B 5T i
JARIE A S AR GEULI 1 i A R R S  +
B R OB KA RN RO, 5 AR
() B AE X B A - SR ARL ) 2R 8 TP T B A A R W
PR, DA B G R IE 5 2 D 32 At A 4l

1 #MR5E7AE

1.1 AR

PR 398 0 SR WL 58 % R 2 45 G KRS 1+
(0~20 em), HAT 10 a ORGSR, PG - S LRI IE )
s, AL 45.6 gokg™' s BRAE N 139.9 mgekg ™',
P 141.8 mgekg ™', M AL K 130 mgekg ™', /K pH
5.07, BB 740 & 16.1 cmolokg™', TIHERHT & &
41.63 mgokg ' HIEA N, B S I 3 mm 5 A%
HH .

KR AT PhONO,), Hil & BT 2 A5 Bk
S 8 ARG oK K bR HE T G K
Pb1(300 mg* kg™ ) Fl 75 Je K P——H 5K = bk
153 KF Ph2(500 mgekg™ ' D IR G IS I N 28+
IKA 709% WA FEK &, 26 =0 T 1> H L& %
FAA5 H BN AL FE 2y ) R 0 CAN it B A, CKO KCI
KNO, K, S0, #l KH,PO,, K it &R 0.11 gokg™'s
SEA XA v, 4L 15 AR B, A E S 4 K.

PEARAEY) N 50 2 5 /NS Brassica campetris »
L. var Conmunis) . 05 /N RH (13 em x 11 em),
BEREA TG R Bl 3 L 15 G 1 1 kg, BRAEHE N 0.2
gokg R N RNEF-15 2 d J5 7 Fl, = I 5f
TR 3 bk LA 2 il 5 A R, 75 il & R
K45 d Ja R, e R RR b b R b g Y Y
Y.

1.2 WETTE

TIEFIR R A SR, FIERA Vi
VHN()3 : VIIClO4 = 3:1:2%’ ﬁg’,?,, *EHE%H% VHNO3 : VIIC104 =
42 VIR SR 1 WROBe 43 06 6 BETE VR I sE , F T R ™
JRTIFRUHERE S EAT 45 AR IE . -3 B4 b 1 H 34
Foc JESCERE 10 W5
1.3 IEPETRB AN

Wk G 2R EAE RS, i 1 mm Je e 9f 2R AT
FEAS 23 2RI 2, SR T 2 vk, R s
MgCl, $EHL, BB 25 4545 25 NaOAC $2 5L, B AR 44k
A H NH,OHCI/HOAC #& L, f #L 45 & & H HNO,/
H, 0, S I, 5 v 25 B W i U7 vk m) 33 s = 1K U7 %
FIEAR IR 100% + 5% .

2 FER5SH
2.1 ANFEATTG KT AL X /0N S A )

Al

2 PTG G K 1) B AR FHIEA T W, A
Jita FE A DA LB 60 v G Ak 2 11 388 vl =2 2 4
HARAHE FFEGR D80 IR X S A KA —
SE IS, 2R 1 AR5 YK — B S L R,
it K, S0, Al KH, PO, 1 % & 347 4E H, 53 4F KNO,
TE R B G KP I AT — 8 RO Ak 2 2 =
Jit FH RS ) Ak B 35 Aol A ) A S T B, X ] g
JE 1% T AR G MR A, i H& a1 ZEA ke
PZ Al Z BT B0 SO H R AR R G G K, 4
PR AE 2 o DU T KH, PO, 117 ot f e » LIk A2 it
H K, 80, AbBE, T ANt 81 I8 1) 7 e e 1K

#1 TRSETRERSRKEMN/ N EEEDE
Table 1  Bio-yield of rape growing in various Ph-contaminated soil

applied different potassium fertilizer
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/g°kg /g5 /g5

CK 0.67+0.07a" 0.70 £0.06a

KCl 0.82 +0.08bc 0.95+0.07b

0 KNO, 0.78 +0.05ab 1.01 =0.04b
K, S0, 0.89+0.11be 0.98 +0.07b

KH, PO, 0.93 +0.06¢ 1.21+0.06¢

CK 0.58+0.81a 0.73+0.04a

KCl 0.61+0.07a 1.06 +0.09b

300 KNO; 0.64+0.13a 1.02+0.07b
K>S0, 0.54 +0.06a 1.10+0.07b

KH, PO, 0.84 +0.06b 1.12+0.09b

CK 0.53+0.09a 0.57+0.09

KCl 0.52+0.14a 0.85+0.10b

500 KNO; 0.60 + 0.08ab 0.91 +0.081be
K>S0, 0.70 + 0.06bc 1.02+0.07b

KH, PO, 0.80 +0.06¢ 0.99+0.11be

DFEIME + bREZE Cn = 40, ARG B K R AR BSIRAR [R5 BE R 7R
HERANBE(p<0.05)
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Fig.1 Content of Pb in the shoot of rape growing in various Ph-contaminated soil applied different potassium fertilizers
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Fig.2  Speciation of Pb in the soil with various potassium fertilizer applications
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Fig.3 Relationship between Ph concentration in shoot of rape and

exchangeable Pb content in the soil
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