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UL TRASTRUCTURE OF POL YGONUM V IVIPARUM L. GROW N AT
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Abstract  Variation in the ultrastructure of leaves of Polygonum viviparum L. grown at three different
elevations (2500 m, 3200 m and 3980 m) was observed with the aid of an electron microscope These
observations revealed strong differences in chloroplasts ultrastructure between plants growing at different
altitudes A tendency was observed for chloroplasts to increasingly concentrate at the center of cells as elevation
increases, presumably a form of protection from intensifying irradiation The number of thylakoids per
chloroplast and the degree of thylakoid stacking were both also observed to decrease w ith increasing elevation
This probably represents a strategy to reduce excess light absorption Thylakoid swellings, a result of
environrmental stress, were observed in the chloroplasts of leaves from all three elevation levels A positive
asciation w as observed betw een increasing elevation and observed levelsof chloroplast deterioration A ppressed
membranes in granaw ere observed in the residual thylakoid pieces in these danaged chloroplasts It is suggested
that chloroplastsw ith greater membrane stacking w ere more susceptible to danage from high irradiation
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Explanation of Plates

Chl Chloroplast G Granum S Starch grain
Plate I  Electron micrographsof cells from Polygonum viviparum

L. grown at different elevations Fig A. EI(Elevation) 2500 m.

Regular choloroplasts arranged along thewall of cells  Fig B. El
3200 m. Chloroplasts arranged along thewall of cells, with a few
Fig C. E1 3980m. Dilated and
contorted chloroplasts arranged in the cells everywhere
Chloroplasts partly broken Fig D. El 3980m. Dilated and

contorted chloroplasts arranged in the cells everywhere Grana

irregular chloroplasts (A rrow).

amost invisible Thylakoids slightly svollen (Arrows). A D. x
5000

Plate II  Electron micrographs of chloroplasts from Polygonum
Figs E F El
2500m. Stromal thylakoidsare pronounced svollen (A rrow s), with
Fig G ELl 3200 m. The stromal

thylakoids are pronounced swollen (A rrows). Grana showed a

viviparum L. grown at different elevations

more and larger grana

dramatic reduction in stacking, such that most grana contained no
Fig H. EL 3980 m. Number of
grana decreased, even though the number of thylakoids per granum
increased as compared to those at 3200 m. Figs | J EI 3200

more than three thylakoids

m. Remarkably, residual pieces from damaged chloroplasts show ed
more accumulated starch grains(Fig 1) and many more and larger
granal stacks (Figs I, J), as compared with those in most nomal
chloroplasts at 3200 m (Fig G). E J x 13000 (Except F. x
50000)



W E| Jie et al. :U ltrastructure of Polygonum viviparum L. Grown at

Different Elevationson Q inghai Plateau Plate |

See explanation at the end of text



