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15~207C
Pb(NO3 )2
1
Table 1

, KH2PO4 , CO (NH2)-

Som e physico-chemical properties of experimental soil

O rganic mat ter Total nitrogen Hydrolyze nitrogen Total phosphorus Available phosphorus A vailable potassium
/g kg ! /g " kgl /g " kgl /g kg ! /mg " kg1 /g kg !
7.5 0.71 0.15 0.44 11.92 0.18
1.2 ) 6 0d ,
3 Pb(NO3 ) 12 > 4 ( 3 )
900.1200.1 800 mg/kg. 0.2.5.5.7.5 mmol/
KH2PO4 (P205:0.1 g/kg; kg C 2. ,
K20:0.75 g/kg). (CcO 150 mL, 60 %
(NH2)2), 0.15 g/kg, , 1
50 mL/kg,
3 12 ( X 1 ,
15 emX 18 cm), 3 ke, 3 ; 90d ( )
( 4 ) s ; 20d
. 2009 4 , s
s 50 1
2
Table 2 Experimental design of Rhus ty phina remediation to soil Pb
Factor Number
A-1 A2 A3 A4 B B2 B3 B-4 1 -2 C-3 4
Pb content in soil/mg ° kg1 900 900 900 90 1200 1200 1200 1200 1800 180 180 1800
Chitosan content/mmol * kg~ 1 0 2.5 5 7.5 0 2.5 5 7.5 0 2.5 5 7.5
1.3 100%.98%  100%,
1.3.1 NaH COs s
; H2S04-
HCIO4 - ; 2.1.2
; 3 ,
s H2S04+-HCIlO4 — (
; NH4+O0Ac - ),
(- 3
1.3.2 . 3 ,
,105°C 80 3 . .3 A.B
V(HNO3) *V(HCIOs)=3 *1 C 21.09.18.2.14.47 cm,
; 230°C , 5.74.5.19.4.08 mm,
) 50 mLL ,
»  Varian AA240 s
Excel SPSS17.0
2
2.1 9 ,
2.1.1 3 B-4 C s
AB C , 86.83%.75.67% .
66.5%, 3 , 3
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Table 3 Effects of lead and chitosan at different concentrations on the plant height,

diameter grow th process, the shoot dry weight and root dry weight of Rhus typhina

Item
8 9 8 30
Number Seedling Ground Seedling Ground Aboveground Underg round
heigh/ an diameter’ mm hedght/ an dianeter’ mm dry wdght/ g dry wdght/ g
A A-1 21.46a 5.85a 23.99a(a) 6. 16a(a) 3.3la(a) 1. 85a(a)
A2 20. 8la 5.712a 22.84a(b) 5.98a(a) 2.82a(b 1.76a(b)
A3 21. 15a 5.69a 22.35a0 5. 88a(a) 2.72a(b) 1.72a(b)
A4 20. 93a 5.7a 22.03ad 5.46a(a) 2.48a(h) 1. 69a(b)
B B-1 19.32b 5.31b 20. 87b (a) 5. 46h(a) 3.05h(a) 1.81h(a)
B2 18.37b 5.3b 19. 6h(b) 5.4b(a) 2.23h(h) 1.63h(b)
B3 17.71b 5.3b 18.75b (e) 5. 39b(a) 2. 15h(h) 1.61h(b)
B4 17.42b 4.86b 18.45b () 4. 93h(a) 1.95h(b) 1.56h(b)
C C-1 15. 54c 4. 1c 16.78c(a) 4.18c(2) 2.8lc(a) 1. 78c(a)
G2 14.75¢ 4. 1c 15. 6¢(b) 4.15¢(a2) 1. 72¢(b) 1. 52¢(b)
G3 13.87c 3.94¢ 14. 73c(0) 4.07c(2) 1. 63c(b) 1. 49¢(b)
C4 13.72¢ 4. 16¢c 14.45«d) 4.2da) 1. 42c(b) 1. 44c(b)
S-N-K(S) , (P<0.05,

Notes: Using S-N-K(S) standard small letter expresses P<_0.05 level significant dfferences among treatments in the same @ mn are indicated by different letters letters outside

the brackets showed between the sal, letters within the brackets showed between the ditosan.

450r @b E#B Shboot OARFS Root
100
350
30

-1

/ug-g
DN DN
2223

150
l()()

o1

T HPOIRKREE The Pb
concentration of plant

o

o —1/\' A3 hd B2 B3 Bd 12 3o
3 A )Jﬂ{/é(} Chitosan treatment concentration/mmol-kg™

Pb @ 30 )
A2 Fig. 1 Effects of Chitosan on Pb concentrations of Rhus

typhina in different treatments

0.49.0.09 g; C-4
: S-N-K(S) ,
, 1.39.0.34 ¢. (P<0.05).
2.2 Notes Using SN-K (S) sandard, small letter expresses P<0. 05

20d . level significant differences among treatments in the same column are in-

A-1.B-1 C-1 dicated by different letters, the follow ing same.

; . A-2.A-3
A-4 A-1 ,
7.7.8.6.9.2 , A-2.A-3 A4
;B 9.6.12.12.5 ,
;C 8.8.9.4
9.5 , . ;
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The Potential of Rhus typhina for Phytoremediation of
Pb-Contaminated Soils and the Growth with the Aid of Chitosan Addition

LU Xiu-jun's DIAO Cheng-xuan's ZOU Yong- tian?, HUANG Gui-feng®
(1. College of Foresty, Shenyang Agricultural University, Shenyang Liaoning 110161; 2. Forestry Station of Qingyuan County Wandianzi
Town, Qingyuan, Lisoning 113311; 3. Sheny ang Virescence Management Office, Shenyang Liaoning 110016)

Abstract: A pot study was conducted to investigate the potential of Rhus ty phina for phytoremediation of Pb-contaminated
soils(total soil Pb concentration 900, 1200 1 800 mg/ kg) and the grow th with the aid of chitosan addition(chitosan con-
centration 0, 2. 5,5, 7.5 mmol/kg). The results showed that the rate of germination, the plant height and the diameter
growth process were restrained by different treatments of Pb concentration. The figures decreased when the Pb concen-
trations increased. Chitosan addition to soil significantly restrained the plant height and the diameter growth process.
When the Pb concentrations were different, the figures of total Pb concentration in plant significantly went up when the
Pb concentrations increased. When the Pb concentrations were the same, the figures of total Pb concentration in plant
raised w hen the chitosan concentrations increased. When coneentrations of Pb and chitosan were 1 800 mg/kg and 7.5
mmol/ kg respectively, its shoot Pb coneentration was the highest and could reach 339.6 g/ g. When concentrations of
Pb and chitosan were 1 200 mg/ kg and 5 mmol/ kg, respectively, the total Pb concentration in plant was the highest and
could reach 1 109.97 tg/ plant and it indicated that, in this treatment, Rhus ty phina could grow normally and the effects
of accumulation was the best, it may provide a effective soil decontamination strategy.

Key words: Pb; Rhus ty phina; chitosan; phytoremediation
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