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Hfects of Different forms d P Fertilizers on Phytoremediation for As Contaminated

Soils Using As Hyperaccumulator Peris vittata L .

LIAO Xiao-yong, CHEN Tong-bin, YAN Xiwlan, XIE Hua, XIAO Xi-yuan, ZHAI Li-me

(Inditute of Geogrgphicad Stiences and Naturad Resources Research, Chinese Academy of Sciences, Beijing 100101, China)
Abgtract : Fertilization has become one of the essentid measures for enhancing eficiency of phytoremediating contaminated ils with heavy
metd . Inorder to screen optimd Pfertilizer for Asphytoremediation, a greenhouse gudy was conducted on the growth , As-accumulation and
wtake of N, Pand K by Pterisittata L. in Ascontaminated il swith different formsof Pfertilizers. The resuts indicated that the biomass
o plant with As addtion decreased conpared to no As addition treatments except fused calcium magnesum phogphate (CaMig-P) treatment.
The plants in As addition silswith CaMig- P, cacium dihydrogen phophate (CDP) and di-amnonium phogphate (DAP) had higher biomass
than those with other Pfertilizer and control (0. 83 g/pot) . The As accumulaionsdf plant aboveground in As addition ils are in order of CDP
> CaVig P> DAP> PRotassum Progphate Morobasc > Monosodum phogphate > control > Cdcium superphosphate. The dficiency of As
remova from As addition ilswith CDPwas the highed , 7.28 %. Thusit can be seen the ahility of phytoremediaion usng P. \vittata could
be improved by Pfertilization , which CDP should be recommended preferentialy and CaMg P and DAP is conddered as replaceable fertilizer
for sske of pH, N, P and available Asin phytoremediated oils.
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g kg ', 20.8 g-kg ', 18.5 Table 1 Hfect of different formsof Pfetilizarson biomassd P, vittata
gkg ' pH 8.3 0.7ky 2mm et !
' ' 2 ( ) 1.63ahc  0.67ab 2.30ab
( ) 1.4%cd  0.50b 1.92hc
, 3 4 , 1.702bc  0.55ab 2.258
5 1.77abc  0.66ab 2.43a
2.07b  0.92a 2.9%
, 3 2.08a 0.95a 3.03a
) 30 % . 120 1.64abc  0.67ab 2.3lab
d ( ) 0.83d 0.27¢ 1.10d
! ' 1. 26¢d 0.42bc 1.68¢c
0.19% 0.04d 0.23¢
(=1 1.58abc  0.59b 2.16ab
HNO,- HOO, 1.29cd  0.39hc 1.67¢
1.56abc  0.58ab 2.14ab
( AFS2202) 1.76abc  0.63ah 2.3%b
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Tabe 2 Hfedt o dfferent forms d Pfertilizerson As accumddiond  P. \ittata
/a-pot”*
X PR OB B® BR B A
—EH RS A AW —AE B ( ) 4.7a 5.9 S82.6a
19.9¢ 4.2bcd 23.8¢
1 23.6bc  2.9cd 26. 4bc
Fg.1 Hfect o different formsdf Pfertilizerson As 33.3abc 4. Shed 31. 9abe
, _ 36.42b  6.5ab 42.9ab
ooncentration of  P. \ittata 43.0a 8. 4a 5142
21.4c 2.8d 22.9¢
2 , , ( ) 4.81c  0.17cd 4.98¢
6.12bc  0.48hc 6. 60bc
’ 1.80  0.10 1.90d
' 9.9la  0.64b 10.55a
, 5.26c  0.33bcd 5.59¢
, 1. 99; 7.97ab  0.64b 8.61ab
8.20ab  1.07a 9.36a
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Fig.3 il Asrenpved by P. \ittata supplied with different (321 36.49/kg. ’
formsof Pfertilizer 14.1 15.8 g/kg( , 16.8
3 /g-kg*
Tabe3 N, P, and K concertrationsin P. \ittata supplied with different forms of Pfertilizer/g- kg~ *
( ) 20. 7abc 9. 1bcd 2.26b 1. 34bcd 1.40de 1.01ab 34.3a 11. 2abc 3.05b
12. 4cd 7.8cd 1.59bc 1.64ab 2.26a 0. 79%b 32.1a 9. 5abc 3.37ab
14.6bcd  13.7a 1.07c 1.52ahc 1.64bcde  0.93ab 27.2b 11. 1abc 2.45b
15.0bcd  10.4abc 1.45hc 1.71a 2.10ab 0.84ab 36.4a 9.9abc 3.67ab
10.3d 10. Oabc 1.03¢c 1. 24cd 1.68bcde 0.74b 32.5a 10. 2abc 3.20b
20.6abc  11.1abc 1.86bc  1.50abc 1.87abcd  0.80ab 36.1a 13.5ab 2.66b
23.0ab 12.3ab 1.87 bc  1.56ahc 1.87abcd  0.84ab 34.8a 8.2hc 3.87a
( ) 21.6ab 5.3d 4.08 a 1.11d 1.21e 0.91ab 14.5¢c 5.1c 2.86b
23.7a 12.2ab 1.95bc  1.46ahc 1.91abcd 0.78b 15.4c 7.0c 2.20b
24.1 12.0 2.01 1.33 1.9 0.69 16.8 1.6 10.55
23.1ab 13.7a 1.69 ¢ 1. 29bcd 1.50cde 0.9%4ab 15.3c 8.3hc 1.85b
18.1abcd  10.2ahc 1.77c 1. 31bcd 2.04ab 0.64c 15.6¢ 9. 7ahc 1.60b
18.0abcd  8.2cd 2.20b 1.42ahc 1.26e 1.16a 15.8c 9.2hc 1.72b

24.5a 11. lahc 2.21b 1.41ahc 2.10ab 0.69c 14.1c 19.0a 0.74c
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Table 4 il available As and pH &ter phytoremediation usng ,
P. \ittata supplied with different forms of Pfertilizer
o kg™ ! pH 1
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0.030bc  22.8b 7.82hc 7.95ab el ; )
0.032bc  62.3a 7.830c 7.74c
0.015¢ 21.5bc  7.77c 7.89b
0.046b 18.8bcd  7.88ab 8.02a 13 1’7]
0.037b 17.5cd  7.93a 7.9ab i )
0.082a 15.0d 7.84bc 7.90ab , ,
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3 1
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