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Effects of Different forms of P Fertilizers on Phytoremediation for As-Contaminated

Soils Using As-Hyperaccumulator Pteris vittata L.

LIAO Xiao-yong; CHEN Tong-bin, YAN Xiu-lan, XIE Hua, XIAO Xi-yuan, ZHAI Li-mei
(Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Fertilization has become one of the essential measures for enhancing efficiency of phytoremediating contaminated soils with heavy
metal. In order to screen optimal P fertilizer for As-phytoremediations a greenhouse study was conducted on the growth, As-accumulation and
uptake of N> P and K by Preris vittata L. in As-contaminated soils with different forms of P fertilizers. The results indicated that the biomass
of plant with As addition decreased compared to no As-addition treatments except fused calcium magnesium phosphate ( CaMg-P) treatment.
The plants in As addition soils with CaMg-P> calcium dihydrogen phosphate ( CDP) and di-ammonium phosphate ( DAP) had higher biomass
than those with other P fertilizer and control (0.83 g/pot). The As accumulations of plant aboveground in As addition soils are in order of CDP
> CaMg-P> DAP> Potassium Phosphate Monobasic > Monosodium phosphate > control >> Calcium superphosphate. The efficiency of As
removal from As addition soils with CDP was the highests 7.28% . Thus it can be seen the ability of phytoremediation using P. vittata could
be improved by P fertilizations which CDP should be recommended preferentially and CaMg-P and DAP is considered as replaceable fertilizer
for sake of pH, N, P and available As in phytoremediated soils.
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Table 1  Effect of different forms of P fertilizers on biomass of P. wittata

W R A g ot
X ROt 1.63abc  0.67ab 2.30ab
iR — S0 1.42bed  0.50b 1.92be
poRTH 1.70abc  0.55ab 2.25ab

AUl R A 1.77abc ~ 0.66ab 2.43ab
TR — S8 2.07ab 0.92a 2.99a
R S 2.08a 0.95a 3.03a
(a2 20 1.64abc  0.67ab 2.31ab
o B CAS TR 0.83d 0.27¢ 1.10d
R — S8 1.26cd 0.42hc 1.68¢
o R 0.19% 0.04d 0.23¢

YR IR — 45 1.58abc  0.59ab 2.16ab
IR — S0 1.29¢d 0.39hbe¢ 1.67¢
R — Sk 1.56abc  0.58ab 2.14ab
A5 B A A 1.76abc  0.63ab 2.39ab

/NG SRR IR A N A3 0] 1) B R 72 57 (p < 0.05), FREAH IR
HRE RS, PRI A ik 3 B 2 e, NI
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Fig.1 Effect of different forms of P fertilizers on As

concentration of P. wittata
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Fig.2 Translocation coefficient of P. wittata supplied with

different forms of P fertilizer
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Table 2 Effect of different forms of P fertilizers on As accumulation of P. wvittata

it AR /g pot ™!

i PHIESRE MG
o RN TR 46.7a 5.9ahc 52.6a
iR — & 19.9¢ 4.2bed 23.8¢
T RS 23.6be 2.9cd 26.4bc

AN It IR — 5040 33.3abe  4.5bed 37.9abc
R — 504 36.4ab 6.5 ab 42.9ab
IR — k% 43 .0a 8.4a 51.4a
LR IT 21.4¢ 2.8d 22.9¢
o O TR 4.8lc  0.17cd 4.98¢
Wi — & 6.12bc  0.48bc 6.60bc
I R 1.80 0.10 1.90d

AR IR 4N 9.91a  0.64b 10.55a
W — 54 5.26c  0.33bed 5.59¢
IR — k% 7.97ab  0.64b 8.61ab
R IT 8.29ab  1.07a 9.36a
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Table 3 N, P, and K concentrations in P. wvittata supplied with different forms of P fertilizer/g* kg~

1

Lb g T AE 2 20 — %m% —— — ﬁﬁm} PpE—— ~ %ﬁm‘z:rz PpE——
MBS MO Mg H A b B R HIERH M N R
X HCAN TR 20.7abe 9. 1bed 2.26b 1.34bed 1.40de 1.0lab 34.3a 11.2abe 3.05b
R — S 12.4cd 7.8cd 1.59 be  1.64ab 2.26a 0.79ab 32.1a 9.5ahe 3.37ab
o R A 14.6bed  13.7a 1.07¢  1.52abc 1.64bede  0.93ab 27.2b 11.1abe 2.45h
AN i TR — 4 15.0bed  10.4abc 1.45bc  1.71a 2.10ab 0.84ab 36.4a 9.9abc 3.67ab
73— 10.3d 10.0abe 1.03¢  1.24cd 1.68bede  0.74b 32.5a 10.2abe 3.20b
IR — Sk 20.6abe  11.1abe 1.86 be  1.50abc 1.87abed  0.80ab 36.1a 13.5ab 2.66b
A BB e 23.0ab  12.3ab 1.87 b 1.56abc 1.87abed  0.84ab 34.8a 8.2he 3.87a
X O TR 21.6ab 5.3d 4.08a 1.11d 1.2le 0.91ab 14.5¢ 5.1c 2.86b
TR — S 23.7a 12.2ab 1.95be  1.46ahe 1.91abed  0.78b 15.4¢ 7.0c 2.20b
I R A 24.1 12.0 2.01 1.33 1.94 0.69 16.8 1.6 10.55
I Infif i 23.1ab  13.7a 1.69¢  1.29bed  1.50cde  0.94ab 15.3¢ 8.3bc 1.85b
TR — & 18.1abed  10.2abc 1.77¢  1.3lbed  2.04ab 0.64c 15.6¢ 9.7abe 1.60b
TR — Sk 18.0abed  8.2c¢d 2.20b  1.42abe 1.26e 1.16a 15.8¢ 9.2bc 1.72b
A5 B T e 24.5a 11.1abe 2.21b 1.4labc  2.10ab 0.69c¢ 14.1¢ 19.0a 0.74c
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Table 4 Soil available As and pH after phytoremediation using

P. wittata supplied with different forms of P fertilizer
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