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Strategies of seed germination on sand dune and seedling desiccation tolerance,

of Psammochloa villosa (Poaceae)
HUANG Zhen*Ying » DONG Ming » ZHANG Shu-Min (Laboratory of Quantitative Vegetation Ecology, Institute of Botany ,

Chinese Academy of Sciences, Beijing, 100093, China). Acta Ecologica Sinica.2004,25(2):298~303.

Abstract : Psammochloa villosa is a sand dune perennial grass mainly distributed in the moving sand dunes of Ordos Plateau,
China. This species is one of the pioneer plants of sandland vegetation succession, and is usually found in sand dune habitats.
It occurs in large sand covered areas where desertification is becoming quite serious.

A general survey indicated that seed germination is quite low and slow, and only a few new seedlings each growing season
can be found in their natural habitats. Hardly any research has been done on the strategies and adaptation of L. racemosus seed
germination and seedling emergence in sand, which are important for the survival of this plant under extreme sandy desert
conditions with unpredictable, small amounts and distribution of rain. To this end, we studied seed germination and seedling
emergence from different depths of sand and seedling desiccation tolerance after a period of drought.

Sand depth influences both seed germination and seedling emergence. The deeper the seed in the sand, the lower was the
germination and seedling emergence. Higher percentages of seedling emergence were obtained from the shallowly buried seeds,
ranging from 0.5~ 2. 0cm, because it increases soil contact and relative humidity around the seeds, thus enhancing the
probability of germination. Seedlings of some germinated seeds cannot emerge to the sand surface. This may be because the
seeds do not have enough energy to grow to the surface. Later they decompose in the soil.

The deeper the seeds were buried, the more remained ungerminated and in the condition of enforced dormancy. Many
factors may cause enforced dormancy. Poor aeration at the greater sand depth has been shown to be one of the causal factors of

enforced dormancy of P. villosa seeds. However, the seeds were able to overcome the enforced dormancy when the upper sand
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layer was removed and the buried seeds were at the suitable sand depth for germination, or meliorate the sand aeration content
at greater depths. This enforced dormancy may have ecological advantages for P. wvillosa by maintaining a long-term seed bank
in the sandy soil, in that seedlings can be produced when erosion reduces the depth of sand and the seeds become exposed to a
suitable depth for germination.

In natural habitats, the germinated seedlings may be wholly exposed to the air by sand erosion and undergo drought
stress. However, the young seedlings have the ability to resist drought and start to recover after rehydration. The root length
at dehydration and drying periods from 7 to 60 days influenced seedling revival ability. The later the stage of seedling
development, the longer is the root and the smaller is the endosperm that remains. Further field observations need to be done
in order to study the importance of the present findings on the ecological adaptations of this species to its natural habitats.
Key words : Psammochloa villosa; depths of sand burial; seed germination and seedling emergence, enforced dormancy; sand

erosion; point of no return of seedling desiccation tolerance
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