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1.1.2 AR 1%

Bt B BE K 2E (FEIR AL XO N I 240 T = G ) i 90 (i ) £ 8. 38R R LS 8 1 B 3l XUk A
SR, KBRA . AR SEZY, G 2 mm 0, SRS E & M. Bl 3 2ol . AL
Ji(10. 49 %) . AH (0. 24%0) . A &LH#E (5. 53 mg/kg) . HAH (192. 22 mg/kg) . pH(7.20), Akt Cd.
1.2 A#i&

1.2.1 &fHam

FRAE 5N A8 Al 1 v Cd 9 15 S S v e A B0 R e AR T 1 Cd b BT & o0 8. A3 1.5 kg,
FREUrHr 4l CACL » 2. 5H, O, 4K Bl & Cd % W W )i 0 e g0 bl 3, s8miRA) . i+
gerp Cd BT 43504y 3k 0. 5,2. 0,5. 0,10. 0,20. 0 F1 40. 0 mg/kg (K T+ ) . [ LLAT I Cd 09 + 564
A RRCCKD , BN 10 40, P 4 J8 G . B3 — B0 S ) B AR vh Ik T S BEATL AR T A A
BEAE 1 Bk, PRAEZL T B OL . R e A DE K . 48 B K i 2 R AR R R K 1 60 %60 ~70 %.
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AN WL EEAE MR AZ f6 F R, WS S R N B A AR B R B 0 30 ). 3 Rl 1A 6 &5
FJE s DA 25 Ab FRAE PR A B s MR . SRR 2 FOROK L EEZOKIEVE, FIRMT G AR L . AR . 2
FIOE AR BT 105 CUER sh =, 2 B H T i a
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¥ 20t A oRoK . FEZE KT VR A B TR AR . SRR RE SR T 50 CHUA H AR EE 48 b JE FRE R 1AL
WIS . PR ES BER, 3F 1 mm 055 BT 105 ClEE T HEA IR 2 ho BRE 5 4 R B FR 5 R
AT T R .
1.2.3.2  FEdh Cd JoT &40 B0

A3 BRI — B R . 250 PRESL . N 7 mL HNO;-H, O, (5 = 2, V/ V), FH o W A 777 7
SRJIGH contr AATO0 A7 8545 I IR SOOGS0 € Cd Biid 081, & 4R REU(BCE) flf% iz £ (TE) 553 51
DLSCHRL7 JRNL8 s A3 v i il i WL, 22 SOk 9 ].
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ek, #1010 (R L A 15048 19 $2 B2 oh i (240 A : 250 mmol/L BE M. 50 mmol/L Tris-HCI
(pH7. 5)F1 1 mmol/L () ZHRAC M B 7870 0 B8 i A1 W 5 - 76 R sl VR B0 AL (4 °CH 2L 3 000 r/min
B0 15 min, PIVENAIMIEEAL Sy, BIEWAE 15 000 r/min FE§.L> 30 min, JIHENAMMIARLA 7. LG R Al
Ay CEr A i . MR N & T R FAE LY R EHLE 7.
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W v ot it 4 4 Cd Ab PR 2x ffAE AR AE T 8. BT 20
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2.1.2 WY NERG. AV THH@

AN TR 3 43 8 Cd Ab 3T SEQR A A AR PR 5 A T ASIR] . 0.5 mg/kg Cd AL #E & 5% (CKO B2 %, |
HHEFREM Cd AR TR EAAENE 25 (R D, mILnl B, IG5 080 Cd kb B Rk & JC %
Wi 0 2. 0~10. 0 mg/kg Cd Ab I H AR A K. AR BT 434 Cd Ab 30 AF Bk 2528 1 1 52 R K, {3
o i 40 4 Cd AR B (=100 mg/kg) 23 W 5 5% w8 ARl bR R L AR A9 A= 6, 3R O Ry AR B AR 40 1 ) Wb O
A Cd X &2 B 30 AR AR BN A it AR, 2.
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a. CK, b. 0.5 mg/kg, c. 2.0 mg/kg, d. 5.0 mg/kg,
e. 10.0 mg/kg, f. 20.0 mg/kg, g. 40.0 mg/kg

Bl ARCIRETEXHAEAERENL

Cd b3 = /g
/(mg + kg™ ") /cm i £ ikl L3N
CK 15. 24+ 4. 24¢ 4.81+1.81° 1. 28+0. 63° 3.68£1. 24° 9.78+3.61"
0.5 17.5+2.59° 5.24+2. 54 1. 5440. 65° 3.14+1.72% 11.1844.17°
2.0 11.4741. 63" 3.35+1.12® 1.2940.78" 1. 8240. 96 6.46+1. 98"
5.0 12.33+1.92° 3.0541.13® 0. 6740. 40° 1. 8240. 82" 5.54+2. 20"
10. 0 10. 63+2. 18" 1.17+0.51° 0.58+0.68" 1.30+0. 73" 4.24+1.08°
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ANTA] Cd ot 2 S Ak R S8 25 A B Cd i o B O R A R R B is R B AE AR L 3 2
s, CK dRAgH Cdy HoEg Cd Bt 70 B B AR L 25 ot ARl sg g i b Cd i 0 ekt Cd b3
JoCHE: 5 T R . A E R Cd B O s BB . I ThRER . 2K AR

AR B Cd ARBET , M BB R RN 3. 57~9. 51, #iz R MOy 2. 12~9. 23, HAEIRTF 1, i
B A R R B L EN Cd AARR I E LMz . iE b Cd i podi g . W 4R R Bz
RECRE I B
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Cd Miﬂi Cd E%Eﬁiﬂl/(pg g ' DW) _ S R §hiE 2
/(mg » kg ") Uit = fgnt wE
CK ND ND ND ND - -
0.5 0.33740. 29° 0.94+1.034 5.53+1.59° 5.90+2. 89¢ 9.2141. 86" 9.2342.63"
2.0 6.7340.61" 10. 99+4. 36¢ 22.34=+5. 36" 22.78+7.57" 9.51+1. 48" 3.45+1.58"
5.0 12.15+3. 89° 19. 734+4. 70" 33.2144. 85" 36.37410. 27" 6.12+0.74" 2.73+1.62°
10. 0 14.16+3. 78" 27.0543. 88* 38.1844. 15" 40.6149. 59° 3.5740. 83¢ 2.124+0.65"
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5.0 0.6840.07" 0.157+0. 04* 3.7540.31"
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7E Cd b BT 43 80 0.5 mg/kg BF, TG MR, ZEeknt, HATM A Cd &5 A 8% K B (13.8% ~
19.4%), o LIRS B Cd el dR K, A f 28 3520, Bl Cd Ah 335 it 43 500 36 n FE B 22 b i) 34
A TR, HAHREMBEISEFERE Cd e F A T B 2 5.

MR ZEFI 4 RE Cd FLER L A Cd Ak 39 5T £ 43 F5OR ALl A3 e AN TRl £E 0. 5~5. 0 mg/kg Cd 4b 3 5t
SPECT . & A dELRE Cd AR FE R BI/NIT 25 M s {HAE 10. 0 mg/kg Cd AbF BT & 3 80F . 45
IE YN RE Cd LR R BN it (12, 7%) L Z512.1%) . #(3.9%).

3 iR

FEARTIFSE 0. 5~10. 0 meg/kg 93 Cd b B, (LR RESMC0. 5 mag/ke) Cd b X 32 40 7 b 5 J6 1
BSR4 00 5 BB LA b 1 1T ¢ AR 4350 Cd RO, 5~ 2. 0 mg/kg)
XA TR 0 SR TC S0 ST T 3N 7 LA R 4 Cd T, R ) R B4 Cd b
XHEBR 58 M IR AT 0. 5~10. 0 mg/kg Cd 4hMXH 254 9 B TG0 8 S6 0BT 0. 5~5. 0 me/kg Cd 43
53 X AR 24 C 3 S0 £ 1T B R 28 6 68 Cl it i 1 4 SRR 7L B0 B A 15— 5 RS
BB 20,0 B 40. 0 me/ke 7 5REAMC Cd AR BIIYHLBRAE B35 120 d A7 I 40 A L0261 026 0 it — 2%
T P e T BOE A AT

ARTAVHIHI X Co i 1038 7 2 B2 AR AL AL SUR T CHEL 25 M) X Cd BURAE 7 1922 53 L4 J% Cdl 1 i 9
YOS CEMLRE | 45 2004 AL ) A1 L. ARBFIE A B R R A A LS Cd i R
3o V5 B85 Cd S 0 BT 2% 5 A s SRR AR s Ol 14 2 7 10 L4 43 A o
EEAEAET AT, VO AN AN RS VAL R S LR B 0 5 0 A — B R W
Cd 91 5 FAF X IR Cd 28 % SR A0 B XE Cd 0V R 2 2 1 1.

X T W43 B0 P o 0 T A 0 9 AR RO WA X TR 0 A B
32 3R RO I 14 T R 1 AL 1 4 3 i A A 0T AR AR LA A M Cd RS HOh
10,0 meg/kg I, FLAR S A 16T 8 Cd 1) BBUSTREAM 060 B 14, 16 1 35. 13 me/kg 5 5 4 L)
Je %646 25. 0 m/kg HATISMECT 25 4G BBURE 103.8 1 124, 6 me/ke " HIHOR L. 3 Cd B4R 1 42
59, FLRARE B a6 R A5 0 A B Cd 2 R B0 08 R OBOR A+ A6 £ 36 Cd 53 B0
0.5 mg/kg I, JLBT 4 RECHIPGIE FRHCBK , BT 10, 5 —FF A VF IR T 3040 7 GG B B4 80 Cd 75
e AT — S R S,
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On Effects of Soil Cadmium Contamination
on Growth of Blumea Balsamifera and Cadmium
Accumulation and Subcellular Distribution in Plant

WANG Jun-li', LIANG Juan', REN Jian-guo?

1. School of Pubic Health, Guizhou Medical University/Key Laboratory of Environmental Pollution Monitoring and Disease Control ,
Ministry of Education, Guiyang 550025, China ;
2. School of Biology and Engineering, Guizhou Medical University , Guiyang 550025 , China

Abstract: To understand the tolerant mechanism of Blumea balsami fera to cadmium preliminarily, the ex-
periment was conducted to investigate the effects of different cadmium concentrations of the soil (0. 5,
2.0, 5.0, 10.0, 20.0 and 40. 0 mg/kg) on plant growth and cadmium accumulation and subcellular distri-
bution in plant. The results show as follows: 1. The treatment at cadmium concentration of 0. 5 mg/kg
had no effects on plant growth, while those between cadmium concentration of 2—40 mg/kg did harm to
the plants, and resulted in survival rates of 70%, 60%, 30%, 10% and 0, respectively; The treatment at
cadmium concentration of 10mg/kg had the obvious inhibitory effects on the biomasses of leaf, root and the
whole plant. 2. The cadmium concentrations in root, stem, young leaf and old leaf increased with the in-
creasing of cadmium concentrations of the soil; The order of cadmium accumulation in plant different or-
gans was old leaf™>young leaf™>stem>root. All the accumulator factors (3. 57—9. 51) and translocation
factors (2.12—9. 23) decreased with the increasing of cadmium concentrations of the soil, and were signifi-
cantly higher than 1. 3. The orders of subcellular cadmium contents in root, stem and leaf were soluble
fraction> cell wall > organelle, and all the subcellular cadmium contents increased with the increasing of
cadmium concentrations of the soil; The relative ratio of cadmium accumulation in cell wall of plant differ-
ent organs was the following order, stem>leaf >>root, while those of cadmium accumulation in soluble
fraction and organelle became complicated for the same cadmium treatments of the soil. 4. The adaptation
of Blumea balsami fera to cadmium stress could be achieved by cadmium storage in soluble fraction.

Key words: blumea balsami fera; Cadmium; subcellular distribution; accumulator factor; translocation

factor



