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N P K Pb
1 1 2
(1 271018, 2 100085)
Pb( ) , N PK Pb
(B idensmax im av icziana) (L. Amaranthus tricolor) (Sophora japonica) 3
Pb N 0QO060Q120Q 18 0Q 24 Q 30g/kg, POs0 Q 06 Q 12 Q 18 Q 24 Q 30 g/kg,
K Q08 Q 16 Q 24 Q 32 Q 40g/kg, 2 Q 12 g/kg, 800mg/kg
Pb 18 Pb
116106 11 9 . Pb
Pb 3 , N K ,
Pb , N K Pb K N P
Pb
© X53 Q948 A : 1002-6819(2004) 05-0262-04
0 1
11
, , pH 6 0,
, 400 1 03%, N Q 078% P:0OsQ 152% K20
, 1 75% N P K
, , , 36 07 11 16 78 61mg/kg, Pb 12 52mg/kg,
Pb ,
(Pb) :
(L. Amaranthus tricolor), (Sophora japonica)
, Pb (B idensmaximoaw icziana) 3 ,
, Pb , , 1 :
pH ) ,
12
Pb ™" Yongming L uo 18 '3 1
EDTA (Cu cd ,
zn) , 800 mg/kg Po ),N P K
. (2) NHNOs Ca(H-PO4) KCI, a 12 g/kg
5 Pb 1
Zn cd NHNO: Pb [3] Table 1 Design of nutrient elenent treatments _
Pb , g ke
N P K 0 1 2 3 4 5
N N) 0 006 Q12 Q18 Q24 Q30
L. P (POs) 0 Q06 Q12 Q18 Q24 Q30
Amaranthus tricolor), (Sophora japonica) K (KO) 0 Q08 Q16 Q24 Q32 Q40
(B idensmaximaow icziana) 3 :
N P K 3 Pb ) ,
Pb , Pb mm , 2% HNOs ,
, 500 g Hoagland 5d
, 20 mL 20d
 2003-11-14  2004-05-14 , ( Pb ) 0,100, 200, 400, 800,
: (KZCX-401-1) 1000, 1500mg- L 1, 3
(1951- ), 50d
, 271018
, , 105 30 min,
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5 N PK Pb
N K Pb ;
Pb Q 100 g N K Pb
, 3mL  HNOs , ImL HF, 2 : P ,
1mL HCIO4, 180 8h , Z- Pb , P
6100 2 Pb ; Pb
2 P1 , P5 ,
21 Pb , P
1 Pb Pb ’
.3 , P , Pb
i) 2 i)
3 R
, [ &retaise
1 i B
N . z 1zl
T, 1000 f/
N2 , N3 402 “anp
& s
N1 , NON2 el T
. N4 N5 200 FELL : |
N2 N3 N5 , N0 NI N2 NSNONS PO P1 B2 Pg PA'PS KO KI'K2 K3 K4KS
ik
N L
2 N P K Pb
T Fig 2 Content of lead in plants under
; 1.0 @ wn differentN, P, K levels
= W 2ofEs
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Fig 1 Plant dry weight under the differentN, P, K levels ' N3 ’
6 58mg/100 9 04mg/100 8 53
P mg/100 , Pb ,
, Pb , P , N P Pb
PS5 , )
N P Pb K
Pb K (K1) Pb K
, K1 , K , 3 K N
L K5 1 P H]
22 Pb Pb
2 , Pb N K 24 Pb
Pb 2 ; Pb Pb
, Pb Pb , Pb
N : N2 Pb ., Hoagland
, N3 Pb , , 3 ,
N5 Pb Pb , Pb
N (N1 N2 ) ( 4 . Pb ,
Pb N , Pb ,
Pb K , 6 5
Pb , K1 ,Pb Pb i Pb
1 ’ K5 Pb
2 L
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Influence of N, P, K nutrient levelson Pb uptake abil ity
of hyperaccumulators

Nie Junhua’, Liu Xiumei', W ang Q ingren2
(1 Resource and Envirormental College, Shandong A gricultural U niversity, Tai’an 271018, China;
2 Research Center f or Eco-Envirormental Science, ChineseA cadany o Sciences, B eijing 100085, China)

Abstract: In the greenhouse experiment, 3 varieties of hypertolerant plants L. Amaranthus tricolor , Sophora
japonica and B idensmaximow iczianaw ere grow n at different levels of nitrogen (0, Q 06, Q 12,Q 18,Q 24,0 30
g/kg), phophorous(0,Q 06,0 12,Q 18,Q 24,0 30 g/kg), and potassium (0,Q 08,Q 16,Q 24,Q 32,Q 40 g/kg)
to study their performancew ith regard to lead uptake ability, w hile the other wo-elenent levelswere Q 12 g/kg
and il lead was 800 mg/kg The results show that N, P, K level had significant effect on plant total lead
translocation The ratio of maximum to minimum value forB idensmaximow icziana,L. Amaranthus tricolor and
Sophora japonicawere 11 6,10 6, 11 9, regectively. But the influence of three elanentsw ere not uniform. A
little anount of nitrogen and potassium can increase the dry w eightsof plant, advance the lead uptake of hyperac-
cunulators, but with the increasing of nitrogen and potassiun concentration, the lead uptake of the plants
dropped, and dry w eights decrease constantly. The little different effect betw een nitrogen and potassium on lead
uptakew as that the restraint of the formerw asmore significant than the latter A dditionally, the phogphorusap-
plied to the il can decrease the lead uptake of the hyperaccumulators dramatically. The conclusion of the re-
search w as that if using theplanson the purposeof phytoremediating the lead polluted il, the total lead translo-
cation can be increased by regulating the 0ilN, P, K level

Key words phytoremediation;, hypertolerant plants nutrient elenents total heavy metal translocation
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