32 6

( ) Vol 32 No 6
2004 6 Jour. of Northwest Sci-Tech U niv. of Agri and For (Nat Sci Ed ) June 2004
1,2 1 3
) )
(1 s 310029; 2 < 313000;
3 530005)
[ ] , (Sedum alf redii Hance) Cd, Pb
, Cd, Pb Cd, Pb
, cd, Pb Cd, Pb 500
1 000 wmolA, ,Cd, Pb Cd,Pb
Cd, Pb 500 ymolA  Cd , Cd ,
5 677 5 274 g/kg; Pb Pb 200 1500 ymolA , Q169 1 167
a/kg Cd, Pb Cd, Pb (2 500 ymolA ) , 17 820 9 437
a/kg Cd, Pb , Pb cd
> > , Pb > > Cd Pb, Cd
1, Pb 1 ) Pb cd, cd
Pb , cd
[ ] N ; ;
[ ] X53 [ 1 A [ ] 1671-9387(2004) 06-0101-06
(Cd) (Pb) 100 (51
, , : [ 450 45
) ., Ni , 2
Cd, Pb [2] 2 o
Cd, Pb , , ,
(8l (Sedum alf redii Hance)
) ) ) Zn
12 Cd, Pb, Zn ,
[9, 10]
[3]
, Cd, Pb 2
el (Phytoreme- ,
diation)
(5, 6] 1
11
(Phytoaccumulator), ,
| ] 2003-11-25
[ ] (20277035); 973 (2002CB 410804)

[ ] (1965- ),

1 ’



102

32

, [9, 10] ,
5an )
Ca(NO3)2 2 000 imolA , KH2PO4
100 pmolA ,M gS04 500 ymolA , KCI 100 tmol A,
K204 700 ymolA ,Ha8B05 10 imolA ,M n04+Q 50
wmolA , ZnD4+ 1 mmolA, CuD4 Q 20 molA,
(NHs)M o002 Q 01 mmolA, FeEDTA 100

Cd, Pb SPSS1Q 0
2
21
la . Cd
(< 500 umolA)
cd 100 wmolA
, (687mg/ );
cd ,
500 umolA ,
;  Cd 1 000
wolAd 424
mg/ (P<Q 01),
6 ,
1b , 0 100
umolA Cd ,
, (P> Q 05); 500 ymolA
, (P> Q 05);
cd 1 000 imolA ,
(P< Q 01), 4
Cd 500 tmol A,
,Cd
200,
i
o
N
& =
23
W&
b2

50 100 200 500 10001 50020002 500

Cd, Pb#®E/ Cumol-L ")
Cd, Pb concentration

0 25

Fig 1 Effectsof Cd and Pb concentrationson grow th of shoots and roots in S. alf redii

wmol A . 4d 1 ., 2d
Q 1molA NaOH Q 1molA HCI
pH 58, 24 h ,
, Cd, Pb ( cdClz,Pb(NO3)2
) 2 (
Cd, Pb) 25, 50, 100, 200, 500, 1 000, 1 500,
2 000, 2 500 ymolA 10 , KNO3
Cd, Pb NO3* Cd, Pb
3 , 1, 18
20d
12
20mmolA EDTA 15min,
1 3 1
, , Q 246 mm
(60 ) , -
(AA -6800 , )
= 800
i
oo 600
£ & 1
~ 8
~ .8
oD 400
83
ﬁ.{ =
5" /0]
Jj 200 -
=)
0 25 50 100 200 500 1000 150020002500
Cd, Po ¥ B/ (umol-L™ ")
Cd, Pb concentration
1 Cd,Pb
Pb ,
la ., 0 1000
wmolA  Pb , Pb

(P> Q 05):;
Pb ,
: Pb 1500 yumolA



103

6
1 000 pmolA Pb , 22 Cd,Pb
(P< Q 01), 2a 2b , Cd
1b : : Cd , 500
Pb < 100 mmolAL Pb wmol A , 5 677 5 274 g/kg;
,  Pb > 200 ymolA Cd , cd
, 1000 tmolA 2c , Cd < 500
(172mg/ ), 28 wmol A, Cd Cd
, , , \ Cd > 1 000
; Pb : wmolAL ,Cd , 2500 imolL
, 2 500 pmolA Pb 17. 820 g/kg cd < 500
: (P> Q 05) mmol AL, cd >
Pb , > cd > 1000 imolA
Pb > >
8 0.25
6 a.lt Leaf 0.20 alh Leaf
4 0.15 -
0.10
2] 0.50.
0 R 04 _
13'40 - 6 1 b.% Stem }4’0 - 15 b.ZE Stem
. 5 . S
?E 4 ‘EDE 1.0
ﬂ S 2. ﬁ & o
S = 04
204 ¢.J® Root 15 ( c.tR Root
151
10 1
101
5 S
o4 _ 0
0 25 50 100 200 5001000 1500 20002 SO0 0 25 50 100 200 5001000 150020002500
CAd# &/ umol -L™ ") Pb ¥ B/ ( umol - L")
Cd concentration Pb concentration
2 Cd 3 Pb
Cd Pb
Fig 2 Cd ocontents in leaves, stem s and roots of Fig 3 Pb oontents in leaves, stem s and roots of
S. alf redii at different concentration of Cd S. alf redii at different concentrations of Pb
3a 3b : , 2 500 pmolA Pb
Pb Pb 200 molA 9 437 g/kg Pb < 100
1 500 pmol A Q 169 1 167 g/kg, wmol A, Pb >
Pb , Pb > ; Pb > 200 imolA
3c , Pb < 100 mmolA > >
Pb (P> Q 05), Pb 1, Cd 500
200 1000 wmolA Pb pwmolA cd (3 29mg/ ),
; Pb : Pb , Cd 16 18



104 ( ) 32

Pb Pb 1 11mg/ , Q 30
1 000 pmolA , Q 32
1 Cd, Pb Cd, Pb
Table 1 Cd and Pb accumulation in shoots and rootsof S. alf redii at different supply levelsof Cd and Pbmg/
Cd, Pb / Cd ) Pb )
(umol- L- 1Y) Cd accunulations Pb accumulations
Cd, Pb supply
levels Shoots Roots Shoots/Roots Shoots Roots Shoots/Roots
(CK) Q 03 Q 00 - Q 00 Q 00 -
25 Q 81 Q 03 25 68 Q 06 Q 01 6 78
50 143 Q 05 28 48 Q14 Q 02 6 76
100 2 59 Q10 28 33 Q 18 Q 05 4 06
200 2 85 Q14 20 58 Q 25 Q 15 178
500 329 Q21 16 18 Q 30 Q 47 Q71
1 000 2 04 Q 22 9 83 Q 32 111 Q 30
1 500 122 Q17 7 44 Q 22 Q 86 Q 26
2 000 Q 69 Q 16 4 40 Q 16 Q 76 Q21
2 500 Q 46 Q 17 2 82 Q 09 Q70 Q 13
F F value 51 19" " 17 717" 10 94" 16 977 40 81" " 24 10" "
LD (P< Q 05) Q 46 Q 05 9 30 Q 07 Q 20 171
LD (P<Q 01) Q 63 Q 07 12 81 Q 10 Q 27 2 36
DEoxox P< Q 001
Note * * * indicatesP< Q 001
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Q 7 g/kg, Pb ZnCd Pb :
: Pb , )
Pb ,
Pb Q 05 3mg/kg™, : Cd,
4000mg/kg Pb : :
Pb 100mg/kg"® , ,
) Pb Zn,Cd, Pb
[8,9] , Zn , [12],
Zn 21 g/kg
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Comparing the characteristics of grow th reponse and
accumulation of cadmium and lead by Sedum alf redii Hance

XIONG Y u-hui*?,YANG Xiao-€',Y E Zheng-qian*, HE Bing’
(1 college & Enviromental and Resource Sciences, Zhejiang U niversity, H angzhou, Zhgjiang 310029, China;
2 School d lif e science, H uzhou Teachers College, H uzhou, Zhejiang 313000, China;
3College d A griculture, Guangx i U niversity,N anning, Guangxi 530005, China)

Abstract: Characteristics of plant grow th and uptake and accumulation of cadmium (Cd) and lead
(Pb) by Sedum alf redii Hance in reponse to Cd and Pb concentration w ere compared by hydroponic ex-
periments and significant differences were found between the two heavy metals Results showed that
grow th of root dry matter weight of the plantswas slightly affected by Cd up to 500 pmolA ,w hereas
grow th of shoot dry matter w eight increased slightly and peaked at 100 imol/A Cd In contrast, grow th of
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shoot dry matter weight was slightly affected by Pb till 1 000 pmolA , but grow th of root dry matter
w eight enhanced significantly by Pb supply and peaked at 1 000 yimolA Ph The thresholds for the plant
grow th regponse to external Cd and Pb were 500 and 1 000 ymolA regpectively. Cd contents in different
partswere higher than Pb, egecially in leaves At Cd< 500 mmol/A , plant Cd contents anong various
parts, the order w as recorded as leaf> stem> root,w hereas an adverse order of plant Pb contents, i e root
> sten> leaf was observed at Pb=> 200 ymolA. Shoot Cd contents increased w ith external Cd supply, and
reached maximum at 500 ymolA Cd, being 5 677 and 5 274 g/kg in leaves and stan's, repectively. Simi-
larly, shoot Pb contents increased by external Pb,which maximum Pb content in leaves appeared at 200
umolA Pb, being @ 169 g/kg; w hilst maximum Pb content in stem's reached at 1 500 ymolA Pb, being
1 167 g/kg Rootmaximum contentsof Cd and Pb both w ere at 2 500 imolA Cd (Pb), being 17 820 g/kg
(Cd) and 9 437 g/kg (Pb), repectively. In addition, at 500 ymolA Cd the plant obtained its maximum
shoot Cd accumulation of 3 29mg/plant,w hilst the ratio of shoot/root Cd accumulation reached 16 18 On
the contrary, maximum shoot Pb accumulation was Q 32 mg/plant at 1 000 ymolA Pb and the ratio of
shoot/root Pb accumulationwas Q 3Q It is suggested that Sedum alf redii has higher tolerance to Pb than
to Cd,w hereas its abilities to uptake and trangort Cdw ere greatly higher than to Pb, and isa Cd hyperac-
cumulator in tem sof its shoot Cd contents

Key words Sedum alf redii Hance cadmium; lead; grow th reponse accumulating characteristics hy-
peraccumulator
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Studieson chamical constituents of Hypericum perf oratum L.

W U Y ing-chun®, ZHANG Zun-ting’, ZHEN Bao-qin’,L IU Qian-guang’
(1D eparment d Chenistry, Shaanxi U niversity d Technology, H anzhong, Shaanxi 723001, Chain;
2 School & Chemistry and M aterial Science, Shaanxi N omal U niversity, X i'an, Shaanxi 710062, China)

Abstract: Six crystalswere inlated from the methnol extracts of Hyperium perforatum L.. Four of
them were identified by chemical and ectral methods, they are, (1) quercetin, (II) heseridin, (III)
rutin, (IV) hypericin, the othersw ere not identified because of their little quantity.

Key words Hyperium perf oratum L. ; chenical constituent; hegperidin



