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Utradructure and subcdlular digributions o arsenic and calcium
in Pteris vittata L .
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Absract : The purpose of this research was to understand the fectsof Asand Ca concentrations (As: 0 and 0. 2 mnol/
L; Ca: 0.03 and 5 mnol/L) on celular ultragructure, Ca locaization and elemental subcellular digtributions in Preris
vittata L. , an As hyperaccumulator. When the plants were grown in a nutrient lution without additional As, the As
ooncentration in each fraction decreased in the following pattern: cel wall > cyplasmic supernatant > cell organdle.
However , nog of the Aswas locdized in the cytoplasmic fraction of the pinna in plants treated with 0. 2 mmol/L As.
The results suggested that the plant cell of pinna had been capable of sdf-inprovement when it was intimidated by ar-
senic. In dl the treatments, subcellular digribution of Capresent amilarly as: cell wal > cytoplasmic supernatant > >
organdle. When the plant was grown in a nutrient olution with 5 mnol/L of Ca, the cdlular ultragructure was dameged
and plasolyd s was gopeared. Astoxicity to the plant was srengthened by high addition of Ca, therefore the cdlular ul-
tragructure was heavily damaged and it resulted in a decrease of As accumulation by the plant.
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Fig.1 Utradructure in pinnate cel of Pteris vittata L. treated with Asand Ca
[QM — Cytoplasma membrane; CP— Chloroplag ; CW — Cdl wal ; 1IS— Intercellular pace; Mi — Mitchondria; Sg—
Sachgan;V—  Vacwle. 1. , , (x8000) ; 2 ,
, (% 10000) ; 3. , , (1 8000) ; 4.
: : ('x10000)

1. Ultragructure of pinnate cell treated with O mmol/L As and 0. 03 mmol/L Ca, showing the rormal cdll gructure ( x 8000) ; 2. Finnate cdll treated with O
mol/L Asand 5 mol/L Ca, showing the normal chloroplagt but plastolys's (< 10000) ; 3. Fnnae cdl treated with 0. 2 nmol/L As and 0. 03 mol/L Ca,
showing the rormelcdll gructure and organelle are dl conplete ( % 8000) ; 4. Finnate cdll treated with 0. 2 mol/ L Asand 5 mol/ L Ca, showing the disintegrar

tion of cell ( x10000) . ]

2 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.2 Ca cdlular localization in pinnate cel o Pteris vittata L. treated with Asand Ca

[Ce— Chloroplag envelope; CM — Cytoplasma membrane; CP— Chloroplag ; CW — Cdl wdl ; IS— Intercellu-
lar pace; Mi — Mitchondria; S§— Sarch grain; V — Vacwle; Arrows point to calcium precipitations.
1 , , , (x4200) ; 2.

. ' (> 20000) ; 3. ,

. (% 8000) ; 4. , (x12000) ; 5. EGIA
, (% 2500)

1. Annate cdl trested with O nol/L Asand 0. 03 mnol/L Ca, showing the cacium precipitationsin normd cdl , main in vacwle and intercellular ace, Me
in cytoplasm and organdle ( x 4200) ; 2. Annate cel treated with 0 nmol/L Asand 5 mol/ L Ca, showing large quantity calcium precipitations are ind de cyto-
plasma membrane , ome in vacwle and organdlle ( % 20000) ; 3. Finnate cell treated with 0. 2 ol /L As and 0. 03 nmol/ L Ca, showing large quantity calcium
precipitations are in vacwole , indde cytoplasma membrane and cytoplasm, some indde chloroplast ( x 8000) ; 4. Finnate cell treated with 0. 2 mol/L Asand 5
mol /L Ca, showing calcium precipitations are increasing chloroplagt ( x 12000) ; 5. The dice dter treated with EGTA , showing the transparent areain the origi-
nd calcium precipitation postion. ]
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