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¥ EHFHZIR OFEEREAIEN EXEINESRE HEEWEXATENRR.E
HEEMER. OSESBRSAPBAIN K. EAEATE . EFEAKEE.

ARG A TR ISR EENE W, BAMMEIFTEER T FELTHE. BEFIER,
BAMRRAEREL LY RNGTEE RN PEEERTE. 8. OF TR EER W
MRBEAAE, BMARE. GESTRIEEEROTMRBALE. XX YRE
HECRBELEE IS, MAARHITEERAR . EMETTHE. HEEDENHHEN T
AR ¥ A S AR IR A L IR O S EFVIE WS . S F R
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1 TRfKE

1.1 MR R HENTH MO Brassica chinensis L. )  H =B G HEEF T4 5] 12
S HITHBRERLR, TEER . BTFHER BTHA L. RESFEME. ERAFERE
1, ] Hoagland 5 & 53¢ TSR, LXGB . HRIFER . BE —RUYEA B F B E.
FESR WP (LA ORI MRy 0, 0. 1L 5, 10, 50ml/L., #F(RIab4+)RI¥EE N 0. 100,
200mg/L. W.FEMEES S 15 ME. TRRIPEE.EAG.8 7d GEESIT.
1.2 MAEE EMSERBAERER.®fibe, BEERIERE.P-700 B ET RIS
VT ME BN pg/g THE. HERFTERBSILIEERNE™ BN mg/g B0, 47
ROEEREA 2.6 _EABREEESET B Y ng/I00g B¥E, HEMEAESERHAI-
‘TACHI MODEL 835-50 &8 H 3o #r {2 . B 608 mg/100g SEH I ER T R 1 R B

EXTF 1oe2 4 4 1o B ® EBMBT 19524 10 B 27 B H],


http://www.cqvip.com

18

£ OO0 http://www.cqvip.com|

REF S W GRS ARAE SR B 47

PhohiEmlE™, B oM/ g - b,
2 EBR5itie

2.1 Cd.Pb EHAEERM/MAFEIAFELEH BN

EFEFRBMPREA CA.Pb7d B AEHPHARKRR ZHANRBGERE CAd. PR TE
O lmg/L B Cd X 2 NS IEHELERER HTEREHA LB SHESIRGEEER. Pb Y
100, 200mg/L.,Cd+Pb 3 0. 1+100.0. 1+ 200mg/L,iX 4 MHE B B0 A 3 A5
H,Cd>=>5mg /L WM&, MR F R AR ZAE MR AT EH Cd=10me /L HAS
B B B0, FEH M A AR ;Cd+Pb 24 50+4+100,50+200mg/L X 2 MAES EHKHASE
#.Cd.Pb R EMEHNGE (K D, AE 1 FEFER,EFRP CA.Pb ¥ FHI, MR afE

ZE8 T RE, A8 Cd. Pb M RA E K.
#£1 C4.Py RABEFHAMDORSEONEN

Table 1 Effect of Cd snd Pb and their Interactions on the
fresh weight of Brasgico chinensis

Pb Cd t(mg/L)
(mg/L) i} n.1 5 10 50
0 18.46 | 19.23 | 17-68 | 16-56 | 12-02
100 18.33 § 17-79 | 16-01 | 14-24 | 10.58
200 17- 48 16. 85 14. 84 13-46 ; 8.4F

2.2 Cd.Pb RHMAEEREHPFEARKE
# Cd.Pb Z Al X %

W85 0—200mg/L ¥ Pb.hEH
WAZEM+ Pb §)& BR¥KE Pb # B n i 44
0 R R BRR 0—50mg/L B Cd, JA¥E
PFFREKRESEY Cd, ERA Cd REE X
g%, £ Cd.Pb 54T . & Cd Wi
P REAPh UG, Y Pb X B THEGE 2>,
*2 BEES CALPHRESHME P X RY AN

Table 2 Relation beiween Cd and Ph concentration in solo-
tion and Pb conlent of Brastsica chinemsis

Cd+Pb [ZnfF Pb &R (ue/e)] B Pb &R (ng/e)
{mg/L) Pb content in ahoots | Pb content in roots
0 ¢
(Control ) 14. 26 127.3
1] 100 28. 48 4649
a1 100 27. 14 4571
5 100 26. an 4479
10 100 25, 00 4029
50 100 20.73 3476
[} 200 15. 4 5B42
0.1 A 36. 01 3687
5 200 32. 92 5546
10 200 29. 68 5486
50 200 24. 98 4921

WET Cd Wil 3 F3 Pb Wl . Cd 7
R RAAN TR, EE Cd Y
A X FANH E 52 78 E Cd R
BEAPb U HYIE A Cd SRR 30,
Cd.Pb EMARENHBRM>HEE R
>z, HCd P WHS ¥R M EH

4 .Pb EEIURERIE.

%3 EREEPCLPAESHHUECAEEZEH
LpF

Table 3 Relation between Cd and Ph concentration in so-

Jution and Cd conient of Brassice chinensés

Cd+Pb | Bt Cd &l ue/p) [P Cd &8 g/
{mg/L) |Cdcontent m shoots | Cd content 1n reots
] 4]
(Control} G5.54) 24. 23
.1 & 9.8499 46, 12
5 a 41- 63 1508, 40
10 Q 55- 40 2249. 7%
50 ] 220.1 G605, 42
0.1 n 12. 84 69. 11
H] 00 49-19 1900 33
10 100 63. BY 2835. 46
50 100 242. 4 FOUS. 55
0.1 200 13. 50 121. 9
5 200 60. BS 212763
10 200 71.53 3170. 94
50 200 255-9 7444. T4
2.3 Cd.Pb RHAEERY  EELHE
HH RO R
2231 MMHFESBRWRW  FHEFRE

A 0—50mg/L # Cd, i@ RS H K Cd
Ik AR AL TT AL (R 4). Cd A 0. Img/L
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B, i o . M RE Db ZEH R EREWEE. L 0. Img/L 89 Cd FEEB AR E SR
ARIEAE REE Cd BRI, @K a M E b X S K BH H X 8K, AT Cd it
EWRERMHFBERHENEMH., EXRWERETEA Pb.HEE Cd E4560 Pb IEM N,
AEEMAFHERFEZEHERGE O RAPY MAT Cd MHFRAEFIEMR. Cd L2
HERREFELATES Cd EHHRE SRS 5 B HH X AEWEACHEE Cd f#nf&
AEEBRE,BAAGBRCAEATA. ERTHRALIE . EHREFEQR LH-SH & & H
AR Fe™ 2o Mg* 5 IR T RIS W ETE. Nag F AN Cd EHER
MG S SESHNR, AEHIREX I ERES. EOH A SE S BRE, g
YERKE, BAEREE.
¥4 CLP ARBEAFANHEERSRNTE 2.3.2 WHADRESENERE HHFEEF
Table 4 Effect of Cd and Ph and thelr interactions on the ¢ 3 0 50mg/L 9 Cd . /) (& %t P9 Ho 4R I
|, croropmn (mele B 5. B & BB Cd B9 I8 K T B (O 1mg /L
o R #) Cd Br by, iR B0 Cd 88 02 (4% th T B3R
(mg/Ly | © 0.1 5 1o 50 M ER 43 % , X ] G &5 Cd 3 38 fi 3F 1 BR # 4k
0 0.311 | 0.326 | 0.268 | 0.248 | 0.124 MiEtfA xR, £ CdEFESTRA Ph B

son | oars | ose | omse | oot | ovse T BLBHE PIHLE LB A R E— 5 R AR (K
c¢hl b 5),78FH Pb th[E Cd B4, R EAS
T Ry PIBLAR MBS & R . B35 , SR U 38 A
mg/L) | 0 ] o1 [ s | 10 | S0 penrapn pea EEAE, FEA N R MR RFE

¢ 0. 143 0. 152 G129 | 112 | 0.099

100 0.146 | 0135 | 0.121 | 0. 105 | ©0.076 RENTY, L,/ PARFCdEROEN.
200 0.138 0. 122 0. 113 . 106 0. 069 E%WWﬁﬂ;mngﬁﬁﬁ’mwuﬁﬁgj.
s Cd HEH—FEEEN.
{ o (el 23.3 HUHEMERTROEH £oR
mg/L) 0 0.1 5 10 50
o 0.254 | 0.478 | 0.397 | 0.360 | 0.213 BT Cd.Po EHXES4E NEFEBATE
20 | o016 | 0.572 | 007 | o518 | onss  WREME BRI KWL RR EIH
g5 A 0. 1—50mg/L 89 Cd,/hAFER S I
EEEEEXERE TR IESBELE.0. Ing/LACdRESTHFEMIANERTEERR,H
FCIMEEH L, TR RN EEHE,Cd EPb ESR, RTFEHRERNELL
BEHBE T E CdiE LK Pb 5 Cd £EER  FEDEATFEREREERE. HYZIFE
et BFEEERER A EAY AR RSN —Rh R, Atk AEEEZC T
R EH, FERERAR MU AREMEEN CAEEN T —FEBEN.
F s Ca.Po REBEFAMRIEmE S EYIEN FoCd. P ARBAFFAMEEMARS ENEW

Table § Effect of Cd and Pb and their Interactions on the Table 6 Effect of Ud and Pb apd their interactions on the

ascorhic acid contents {mg/100g F. W. ) free proline contents (mg/100g F.W.)
Fb Cd (mg/L) Pb Cd (mg/L)
fing/L) 0 0.1 5 10 50 (mg/L) 0 .1 5 10 50
¢ 55.20 | 57.73 47. 96 44. 05 30-58 4] ;.02 0. 81 0. 84 1. 41 4. 99
100 51.78 4B. 27 43. 29 J6. 41 26. 46 1G0 Q.76 0. Bd 1.35 1. E6 6. 00
200 o 48.50 4F. 35 18- 35 J4. 82 22-71 200 0.%1 1.39 1.71 | 4.06 10. B4

waa P
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#*7 CAPh BERNEEFAMNERERSIENE 2.3.4 WHBRTEMEENEW B
w“w* i A 0—50mg/L & Cd, 144 Py B ERAE
::::::;e. :!:::;f;dml’b and tbeir interactions on NR ﬁﬁ?ﬁ'ﬁi@ﬂ:ﬁﬂﬁ 7 E}f,‘r__l:\',()- lmg/L E‘{J Cd
= TRrE—— Bl /)y 5 32 T R S R TR A YE M L Rt B R

warisl T = - = = B 20% 1488 0. Img/L A9 Cd fERIEH
o 1.91 | 229 | L.68 | 1.25 | 0.5% G HE Cd B E . MR E H NS

100 1. 74 1. 51 1. 16 0. 84 0. 40

200 { 1.4z | 0.98 | 0.60 | 0.15 | — AR RS RAR, BERT Cd B — WIS . 1
¥ \NE S0 NO; ME & EER GRS, £ Cd.Pb S48,
NR activity was expressed by the guantiy of mitrite & Cd Eﬂ?ﬁﬁﬁ‘?’ﬁﬂk Ph, B B8 55 IR NE 05 44
formed. Wi P{RE Cd it TR &, 1 B0 Pb &

mABRET Cd MERERSEEN RE. HEFAMRE XS SHEAME.CIES-SHE
£, MM EE L RS, BREENRE AR T AENNE . CEEY R
AR RPRFLREEAC,.Cd MR E SRS, MR RS T R, 249
B B Rk P T A R e, BETT B L AR, E AR ESL . B HP MR E .

3 & %

3.1 WK CdZESEFEPH Cd BB IEMACH B P Cd &Eit 0. 1mg/L 5,5 #
WEHEMBFEN ERERY. HYERAFTFZIHEH L2 FERBIDERSE L AW
AR EGHAHE WERLE.

1.2 ERESFEINHPWAFT e . YA LFRMNENRENE Cd BE. A&
TRERERE Y AL R HIERIRERAT LR S BESEEXRR GAdHEE.

33 PoiniET CdX#tMIEdH. RS RERAIIFEPH Cd &t 0. 1mg/L Y5,
SR SR, IR RS W, R R EAME R . R A MEE DA Cd iR
HA Pb 5,.Pb 3R T Cd A YA E B AR ER M8 Cd W HEWE FHE{EREK.

# B X W

QOB %. B LR ERHEE TS E RS, FFREF51,1085,3(35,222—234
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EFFECT OF CADMIUM.LEAD AND THEIR INTERACTIONS
ON THE PHYSIOLOGICAL AND BIOCHEMICAL CHARACTERISTICS
OF BRASSICA CHINENSIS

Clin Tiancai

{Huashong Agricultural University,Wuhian ,430070)

Wu Yushua

Wang Huanxiao

(Yunnan University, Kunming ,650091)

In the present paper indicated was the up take and accumulation of Cd and Pb by Brassi-

ca chinensis grown in hydropoenic culture and the effect of Cd and Pb and their interactions on

the physiclogical and biochemical characteristics of Brassica chinensis. The experimental re-

sults showed that Cd and Pb contents in plant was in positive correlation with the concentra-
tions of Cd and Pb. The uptake of Pb by Brassica chinensis was inhibited by Cd. Cd .beyond a

certain concentration,led to a reduction in chlorophyll contents.enhanced the decomposition

of ascorbic acid, caused the free proline accumulation, and inhibited the NR activities, Ph

adding to solution enhanced the toxicity of Cd on plant.

Key words .cadmium ,lead s Brassica chinensis ,physiological and biochemical indicators.
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