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Effects of different potassium fertilizers on phytoavailability of Pb
in red latersol and paddy soil
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Abstract Effects of four kinds of potassium fertilizer KH,PO,; K,SO, KNO; and KCI at five levels K 0 60 140
240 360 mg/kg on the Pb concentration of rape and relationship between Pb content of paddy soil and red latersol solu-
tion with the content of Pb absorpted by rape were examined in pot trial . Results showed that the Pb concentration of soil
solution significantly increased with application of KNO; KCl and K;,SO,. The application of KCl 360 mg/kg and
K;S04 240 mg/kg can increase Pb content of soil solution up to 106.9% and 97.8% respectively. There were similar
effects of three kinds of potassium on paddy soil and increased rate was lower than that of latersol soil. The main reason
was that latersol soil had more inconstant charges and smaller CEC than paddy soil. However Pb content of soil solution
was significantly decreased with application rate of KH,PO,; moreover Pb content of rape shoot also decreased in both
paddy soil and latersol and under its highest application rate the decreased rates of Pb concentration in latersol and pad-
dy soil were 45.0% and 63.8% respectively compared with the control treatment. In the second season in KH,PO,
treatment there were positive correlations between Pb absorbed by shoots and roots of rape and Pb content of soil solu-
tion.
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Table 1 Basic chemical properties of the soils used
Seil type Pi% oM Crfjfkg ’ 205?? < ’EEY Avail. K Avail. Pb
ke % % mg/kg mg/kg
Red latersol 6.61 19.3 10.1 32.0 41.7 92.5 4.71
Paddy soil 5.07 45.6 16.1 34.7 36.6 31.2 4.54
1.2 1—-2d
2 Pb NO; , 45 d
Pb 300 mg/kg 1 75C 36 h 0.25 mm
20
1 CK 2 KCl K 60 1.3
140 240 360 mg/kg Cc-1 C-4 3 KNOs 1
KClI N-1 N
-4 4 K,S0, KCl S-1 S- 40% 2d
4 5 KH,PO, KCl -1 P- 80 g 20 mL
4 4 0.05 mm 2 mm
2 Brassica 4000 r/min
Campetris L. var Conmunis 13 em x 0.45 pm 4C
11 em 1 kg N 0.2
g/kg 4 Vi *
70% 74d VHNO3 : VHClo4 =3:1:2 VHNO3 : VHClo4 =
3 2 4:1
14h/10h 2005 10 2006 1 8
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Fig.1 Content of Pb in the shoot of rape growing in the red latersol applied with different rates of potassium fertilizer

KCl KNO; K,SO, KH,PO, 1 2 3 4

K>S0y

CKSP

The abscissa C N S P of four figures represent KCl KNO;

Note

The same below.

KH,PO4 and 1 2 3 4 are four levels of each fertilizer respectively.
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Fig.2 Content of Pb in the shoot of rape growing in the paddy soil applied with different rate of potassium fertilizer
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Table 2 Pb content in two kinds of soil solution applied with four kinds of potassium fertilizers
Pb content Pb content
K type K level K type K level
Red latersol Paddy soil Red latersol Paddy soil

Kcl CK 40.45+0.35 a 38.83+3.04 a K550, CK 40.45+0.35a 38.83+3.04 ab
KCI-60 45.60+1.70 b 43.78+1.07 ab K,S0,-60 50.55+0.49b 33.98+2.16 a
KCl-140 55.90+1.13 ¢ 56.00+5.77 be K,S0,-140 56.85+4.60b  35.66+2.07 ab
KClI-240 74.90+3.11d 63.25+7.36 ¢ K,S0,-240 67.20+1.56 ¢ 41.03+2.91 be
KCI-360 83.70+£0.85 ¢ 60.61 £4.26 ¢ K,50,-360 82.35+3.18d 47.09+1.48 ¢

KNO;  CK 40.45+0.35 a 38.83+3.04 ab|| KH,PO, CK 40.45+2.00d 38.83+3.04 ¢
KNO;-60 44.25+4.60 ab 37.08+1.31 a KH,PO,-60 34.42+1.03c¢c 37.45+3.34 ¢
KNO;-140 53.15+2.90 be 40.50+1.17 ab KH,PO,-140 33.67+1.071 be 34.22+0.401 be
KNO;-240 56.80+£2.83 ¢ 41.66+1.68 ab KH,PO,-240 30.82+1.49 ab 29.74+1.68 ab
KNO;-360 61.25+5.59 ¢ 43.00£2.16 b KH,PO,-360 27.91+0.35a 23.45+2.9%4 a

5%
Note Different letters in same column under the same potassium type mean significantly at 5% level.
Pb Zn Pb
CEC KH, PO, 1 Pb
Pb
2.3 2
Brown ° Cd Pb Zn 3 4 Pb Pb
3 1%
Cd Zn Cd
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