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Effects of Phosphorous—containing Substances on Growth and Phosphorous and Lead Uptake of Lead—Toler-

ant and Sensitive Plants

LI Wei-li, FANG Yue-ying, ZHAO Ling, CAO Xin—de"

(School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240 )

Abstract: Lead—tolerant plant kale ( Brassica capitata) and Pb—sensitive plant Chinese cabbage ( Brassica chinensis ) were exposed to nutri—
ent solution containing Pb to examine the transformation of Pb on root surface and Pb uptake by plants after adding phosphate rock tailing
(PR), triple superphosphate fertilizer( TSP ) and their combination (P+T) to the solution. Applying phosphorous—containing substances en—
hanced phosphorous uptake in roots and shoot of Chinese cabbage and roots of kale, with effects being TSP>P+T>PR, but had no effect on
shoot phosphorous in kale. Lead concentrations in roots of tolerant kale were reduced, but those in shoot were not significantly affected by
additions of phosphorous—containing substances. For Chinese cabbage, PR and P+T treatments had little effect on Pb concentrations in
both root and shoot, while applying TSP enhanced Pb uptake. Additions of phosphorous —containing substances induced formations of
Pbs(PO,)5Cl and Pbs(PO,);0H on the surface of plant roots. However, this was in no position to directly reduce Pb absorption by plants.
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Tablel Root and shoot biomass of kale and Chinese cabbage(g)
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Figure 1 Concentrations of P in shoots and roots of kale(a) and
Chinese cabbage(b ) under Pb stress
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(1 4), B R h X IR TTEA B 8., R BT AR R
AL T AR TR YR R 2

3 g

TSP {4 EZ 50 R Ca(HPO,),+2H,0, HAE 25 C
AT AR I 0y 18 g L7 AR SZIGUS N ) TSP 2358 44 fift
FERCH HPOS, 1 PR B EZE 53 /2 Cas(POL):F, L
JERRN 2.512x10° LK rhARMER fif , B HoPOS 1)
AR, DRI B L A R PR AR
TSP>P+T>PR(J& 1),

AN B BT A /N SRR TR K B R
Phs(PO,);C1 Pbs(PO,);0H 1Y 4: 1T, 2 B/ 11 52 32 3|
Ph a8 BB P iS5 AR R T R 2 8 %
W ) P> AR TOE , Hodad A B XA — s Ll
HAE Ph YEES, BIEETSE] P ALBRAN PR K P+T 724
W FIAR IR BB RR B IO UE (& S5b) B/ ISR AR TR
Ko bR AT REAEALFE 2 F L aA 3 Ph i, DR
HE R Io W2 5. AR, B8l TSP BT @38 hn 1/
FISEARER M2 38 Ph i iicis: , T BES KA AR I
AR PO 1) 32 BRI, T ) B IR PR 1R

| (a) Pbs(PO,):Cl
{Phs(PO,);0H Y
| ~ ﬂ% P+T-Root
—sfl TRIE surface
it :'|HF'-**|I

E * P+T-Solution
| 1=,ii." |il,!.i 5 A :E' £ PR-Root
il g et had ::ig'k:.h mia urfacg
WLW !:,‘.-.: PR-Solution
i1 H Ve e
L4 14 1

20 25° 30° 35° 40°
20

EI N TAI , XN FAH UL Ph T4
ARG K Ph YIRS E, S 3 Ph IR R R AT,
El 3d fit7R TSP AbBEF™ A T K DOC, A UE T HFE L
K/ N A IIAEE S I S B T i A K
W, AR R VR R A BB IR A R SRR IR A, DA
T REAR T AR Ph A i i i (1 2¢), {H s B 358 Pb (1)
T BB T, AR, TSP 1 P+T w4k
PRAF b 3 Ph WA T 2¢) . X~ 4b B Ph
(AT RS [N S 2 38 K (& 3a) , (HIF E RS F= i + DOC
I RN CE 3e), MM AN RAF AL A T fE,
JoF 24 R HE ST I AR

AWFE R, B RS AE R A AR TR P [k
FEEE] T 8000~100 000 mg-kg™ (& 2¢. [& 2d), AP
0.8%~10% 1) T 12 o L 378 i F— i - 9 S 50 5O
YIE & JE R, R T — K B SC IR AR 5
A B IR, SRR B T R K
PRI S WAL SR LAAT , B K AT RE R A AR
B T A A T R T TE TER AR 2, 3k B4 R DTTE I
A PR LB, BT AT 5 5 D 5 o

WRER S, P AL P R ER I A4 — 2 156
Fo ASHRHA] 24 h Ph BER SN P LI, st {a] [a] F
B, TP RN SN P AL HiT A
BTSN, W REH P ALBR KM AR 4
S R S AN PR [A]A R], DUV AT BB R B —RE AR

Syam S5 i] 7K 15 A AR 8 SR R B A A
W, 2 BRUAH L S I A A B 5 R MR LA ) A )
AR, UEBIE RO S R R AR e A AR R G
R BN AR IRA KB T AR P
SEFRFFARADE Ph s b FRERE, M RME - RS0
BIULgEE) P b PR ] Ph o) M b ArEAET,
HATREM R A T H RPN RS 5 T U,
Eb - 45 SR AR B P il AR N T

[ (b)

{Pbs(PO,);0H

Lol N Phs(PO,):Cl

i e

I i

11l

L I s aa LS B L Py Solution;
{1 Lfoa o de R B BPR-Root Surface,

L = - ol
P L it BTIR S ionl
: ;'... -;..I-’_IJL?_H‘?.:'.. | i.l'i._.PR Solutiop |

20° 25° 30° 35¢ 40°

B S PbEMEIFE (a) R/ANB (D) IRRAERIFFRKPITE XRD &
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