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Chemical Forms and Distribution of Pb in the Leaves of Platycladus orientalis and Sophora japonica

ZHOU Fu-rong, WANG Jin—xin’, ZHANG Qing, ZOU Peng, CHU Jiang—tao

(College of Resources and Environment, Northwest A & F University, Key Laboratory of Plant Nutrition and the Agri—environment in North—
west China, Ministry of Agriculture, Yangling 712100, China )

Abstract: A pot experiment combined with subcellular fractionation and chemical speciation sequential extraction techniques was carried out
to study the lead(Pb) distribution and chemical forms in leaves of Platycladus orientalis and Sophora japonica under different Ph concentra—
tion (CK 0 mg-kg™, A 300 mg-kg™, B 500 mg-kg™, C 1000 mg-kg™, D 2000 mg-kg™). The result showed that the biomass of Platycladus
orientalis and Sophora japonica changed significantly under Pb stress. Most of Pb was distributed in the roots of two plants, and which in—
creased with the Pb concentration in soil. A difference was observed in subcellular distribution of Pb and its chemical forms between the two
plants leaves under Pb stress. Most of Pb was found to be bound to cell wall in the leaves of Platycladus orientalis and Sophora japonica for all
Pb treatments, and the proportion of Pb bound to cell wall was higher in Platycladus orientalis than Sophora japonica. Less Pb was distributed
in soluble fractions for both plants. The proportion of cell nucleus raised with Pb concentration increased, whereas the proportion of soluble
fractions decreased. For the chemical forms, NaCl, acetic acid and HCl—-extractable Pb were predominated in the leaves of the two plants,
while the proportion of water and ethanol—extractable Pb were little. Pb supply increased the proportion of NaCl—extractable Pb firstly, and
which reduced in leaves of Platycladus orientalis thereafter. On the contrast, the proportion of NaCl-extractable Pb in leaves of Sophora
Japonica increased gradually with Pb supply increased. Based on these fingings, Platycladus orientalis was likely to possess a higher tolerance
to Pb than Sophora japonica did.
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Table 1 The effect of Pb to biomass of Platycladus orientalis and Sophora japonica

Tl M SRR T Dry weight of plants/g™-DW S Total
Tree species Pb concentration/mg-kg™! #R Roots Z£ Stems - Leaves biomass/g
ik Platycladus orientalis 0 1.45+0.01d 2.58+0.02d 3.83+0.02d 7.86+0.52d
300 2.85+0.02a 4.18+0.01a 4.91+0.03d 11.94+0.04h
500 2.39+0.01¢ 3.77+0.02¢ 5.57+0.01b 11.73+3.02b
1000 2.36+0.05¢ 3.77+0.04¢ 5.11+0.00bc 11.24+2.87¢
2000 2.53+0.02b 3.95+0.01b 6.56+0.01a 13.03+1.04a
[} Sophora japonica 0 66.21+4.31¢c 55.18+4.88b 20.43+1.98a 141.83+6.72¢
300 94.21+8.44b 51.93+7.12¢ 13.087+0.90b 159.22+9.23b
500 141.88+6.40a 61.41+3.43a 18.67£3.17a 221.96+10.67a
1000 97.54+8.41b 62.97+8.77a 19.22+2.64a 179.73+7.96b
2000 92.71+7.26b 52.09+3.69bc 18.90+2.07a 163.70+7.42b

T AN R) PR R A b B ) 25 57 B 5 (P<0.05 ).

Different letters meant significant difference at 0.05 level between Ph treatments.



2124

JH S A AT RET a2 A8 S Ao

20124 11 A

I A LR A AR = T AR, BT
o GRS T B R S

AR R 240 B2 A3 B e A AR T 2
N F>FF>F,, 78+ HEh ik 1000 mg- kg™ fif
WA B SFSF>F, e ERRIN A0 2H 43 P 5 2
R IERER R (IKT 500 mg-kg™) T8 Fi>
Fi>Fo>F,, 76 3 g5 A 500,1000 mg -kg™ 1
2000 mg-kg™ B Wy 2210 Fi>F>Fa>Fa MR AR
Fed, Min et 5rp Fy B B EE AR AR F T
Le i AR I 7E B B 300 mg kg™ B F T
3 IR BN KA, 43 R 76.17%F1 62.31%.,
2.4 fUrHFIERI F REHESTR

TR STR R RICR AN JTR AR

& TCRITESYEAL Y SR ES SRE . 1k
FIES R R BDCRMTENE T GTEE ) Ak
SR S HIAE D) o

A 4 FTLUFE HY L DGR R R rh i 22D
T AR NaCl 32 BG4S HAe $2EBUSHT AT HCL $2 1K
AR, HABEEEN CRESHKER &R
5%, B o5 FEBIAR N, i Z AN 10% Bl 13k
AN IR RO BT, DUACAN AR I b & Rh SR G
R RO A RN, 1T NaCl R BUSHYRY &
EEE IR S |8

YT SRy O i N R e Y= 19 A )
R Fins>Fua>Fue>Fe>Fve BRI R i &SR S AT
AR LREIN Fuo>FusFu>FeFy. i+

R2 MAMERSEHAATHESE

Table 2 Pb concentration in different plant organs of Platycladus orientalis and Sophora japonica

AR AN WAL LS E HP A4S i Pb content in organs of plant/mg-kg™ DW
AP Tree species
Pb concentration/mg kg™ H Roots Z£ Stems I Leaves
k1 Platycladus orientalis 0 1.45+0.00e 1.41+0.00e 1.43+0.01d
300 114.25+14.82d 15.76+2.43¢ 24.11£0.84¢
500 144.84+10.00¢ 18.34+1.12h 28.50+0.92h
1000 328.01+1.22h 12.11£1.09d 28.21+1.72b
2000 634.71+10.02a 20.97+£2.32a 31.84 £2.62a
[E#E Sophora japonica 0 1.77£0.01e 0.73+0.01d 1.05+0.01d
300 45.63+5.02d 4.75+0.01¢ 13.06+0.68¢
500 58.60+0.026¢ 5.94+0.13¢ 24.89+1.32h
1000 91.85+9.04h 11.36+0.05b 26.13+0.70b
2000 153.65+12.02a 23.35+2.02a 41.88+1.02a
1 AN R TR R A5 A B ) 2% 5 L 2 (P<0.05) . Different letters meant significant difference at 0.05 level between P treatments.
xR 3IMAMERM R P EERASHESE
Table 3 Pb concentration in the subcellular fractions of Platycladus orientalis and Sophora japonica
e . 4143 Subcellular fraction
nge g % ngg! % pgeg! % pgeg %
iFe 0 0.95+0.04a 66.56 0.20+0.02b 13.95 0.16+0.01b 11.25 0.12+0.00b 8.24
Platycladus orientalis 300 18.37£0.90a  76.17 2.12+0.02b 8.81 1.87+0.22b 7.77 1.75+0.20b 7.25
500 19.44+1.02a  68.23 3.03+0.09b 10.63 2.74+0.10b 9.62 3.28+0.06b 11.52
1000 15.59+2.14a 55.27 3.91+0.10c 13.87 8.63+0.69h 30.60 0.07+0.01d 0.26
2000 20.84+1.92a  65.46 6.77+0.43b 21.26 2.66+0.00c 8.35 1.57+0.42d 4.92
[E#E Sophora japonica 0 0.37+0.00a 35.62 0.09+0.00¢ 8.83 0.36+0.00a 34.27 0.22+0.06b 21.29
300 8.14+0.14a 62.31 1.23+0.01¢ 9.40 1.40+0.13¢ 10.69 2.30+0.61b 17.60
500 10.64+£0.71a  42.74 8.56+0.05b 34.38 4.26x0.47¢ 17.12 1.43+0.90d 5.75
1000 11.27£1.57a  43.13 7.86+0.52h 30.10 5.38+0.05¢ 20.59 1.62+0.30d 6.19
2000 19.52+0.98a 46.61 9.89+0.20h 23.62 9.02+0.80h 21.53 3.45+0.50¢ 8.24

Fy: i BE K R BY iR cell wall and not broken scraps ; Fo: 41 4% 8 T HI 3 cell nucleus ; Fs: SRR H-2#4K 5 43 mitochondria and chloroplast ;
Fo: BB AT 120 45 ribonucleoprotein and soluble composition. A [7] 78 Fe 7 [a]— A1k BE R &40 0 R 22 5 B 3% (P<0.05). Different letters

meant significant difference at 0.05 level under the same Pb concentration , the same below.
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Table 4 Pb concentration in the different chemical forms of Platycladus orientalis and Sophora japonica
o~ s %%%% i FEHPUE A Extraction forms
Tree species Pb (:()n(:ennizlitmn/ Fy Fy Frna Fi Fia Fr

me-ke peg! % pgg! % peg! % opegt % pegt % peg! %

fiF1 Platycladus 0 0.05+0.02¢ 3.47 0.04£0.00c 2.68 0.53+0.02a 36.84 0.47+0.04a 32.63 0.27+0.22b 18.61 0.08+0.0lc 5.78
orientalis 300 0.14+0.02d 0.59 0.06+£0.02d 0.25 7.13+0.30b 29.58 6.96+1.12b 28.85 8.20+0.42a 34.02 1.62+0.82¢ 6.70
500 0.16+0.01d 0.56 0.21+0.06d 0.74 12.97+0.82a 45.51 8.35+0.55b 29.32 5.96+1.01¢ 20.92 0.84+0.94d 2.95

1000 0.20+0.00c 0.73 0.11+0.0lc 0.41 16.39+1.44a 58.10 6.52+0.79b 23.12 4.80+0.42b 17.01 0.18+0.02¢ 0.63

2000 0.20£0.01e 1.27 0.20+£0.08¢ 1.27 3.93+0.22b 33.69 4.90+0.43a 42.00 1.54+0.0lc¢ 15.14 1.06+0.00d 6.63
[E[#R Sophora 0 0.07£0.02¢ 6.89 0.01+0.00d 1.32 0.19+0.02b 17.89 0.31+0.01a 29.93 0.09+0.02¢ 8.29 0.37+0.0la 35.68
Japonica 300 0.17+0.03¢ 1.28 0.01+0.00d 0.05 5.21+0.41a 39.93 3.64+0.62b 27.85 3.23+0.92b 24.70 0.81+0.22¢ 6.20
500 0.27£0.02¢ 1.08 0.02+0.01e 0.10 13.35+0.92a 53.64 3.17+0.22¢ 12.73 6.15+£0.27b 24.72 1.92+0.70d 7.73
1000 0.24+0.01d 0.91 0.02+0.00d 0.10 11.61+1.65a 44.43 5.31+0.51b 20.33 5.76+0.72b 22.04 3.19+0.41¢ 12.20

2000 0.11+0.03d 0.25 0.03+0.00d 0.06 24.57+4.02a 58.68 9.05+0.63b 21.62 4.37+0.02¢ 10.43 3.75+0.94c 8.96

Fe . Fy Frxa Fuae Fua *ﬂ Fr éj\ﬂl]i'%ﬂf\‘ 80%1@ N it%%ﬂ( Nl mol - L™ %&ﬂﬂﬂ‘] \2%@5@ .0. 6 mol L %ﬁﬁﬁ&ﬁﬂ%fé?g%%mgﬁﬁ;Fr:\F\\\FNu(:l\FHAmFH(JI

and Fg represented the fractions extracted by 80% ethanol , distilled water, 1 mol- L™ NaCl,2% HAc,0. 6 mol- L™ HCl and residue, respectively.
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