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Hydrological characteristics of different species in three habitats of Hunshandak

Sandland
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Vegetation Ecology Institute of Botany, Chinese Academy of Sciences, Beijing 100093). Acta Ecologica Sinica,2004,24(7) :1465~1471.
Abstract: Hunshandak Sandland in Inner Mongolia of China distributes in typical grassland. It is often sensitive to
environmental changes, also lack of precipitation that restricts to the native plants to develop regularly. However, over grazing
has induced serious grassland degradation in the past few decades here. For the serious sandstorm occurred frequently in north
China, Hunshandak Sandland has been widely blamed as one of sandstorm centers. Therefore, it is urgent to take imperative
measures for the restoration of degraded land there. For this purpose, the natural plant species should be the first selection
rather than introducing merely exotic species. As far as natural vegetation is concerned, water is the most restrictive factor in
controlling the growth and distribution of plant species in an arid or semi-arid region. So it is necessary to explore the
hydrological and other relative features characteristics of the natural in order to fully understand how the native plants response
to their habitats. Also such findings will offer the scientific basis for the restoration of the degraded sandlands.

Hence. in this paper. the leaf osmotic potential (¥,) and leaf water content (LZWC) of 83 species have been investigated in
the three main habitats of Hunshandak sandland, i.e. fixed sand dune, lowland and wetland. The relationships between ¥, of
individual plant and its rooting depth, LZWC, as well as growth forms and habitats were also examined. The ¥, values of the 83

species varied from — 6. 54 MPa (Caragana microphylla) to — 0. 63MPa (Plantago cornuti) (P<C0.01). Among all species
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measured, 43% had the value of ¥, from —1.00 MPa to —1.99 MPa, 33% between —2.99 and — 2. 00MPa, 18% above
—1. 00MPa and 6% below —3.00MPa. LWC varied from 26% of Caragana microphylla in fixed sand dune to 98% of Suaeda
glauca at lowland. Orostachys malacophyllus with CAM photosynthetic pathway also had a high LZWC of 97%. LWC values of
85% species were between 60% and 89%.

For different growth forms, shrubs usually had the lowest ¥,, while grasses showed the highest values. In fixed sand
dune and lowland, the ¥, values of different growth forms were ordered as follows: shrubs <<trees <lgrasses (P <C0.01).
Accordingly, similar trends were noted in LWC of different growth forms. ¥, increased when the soil water potential (¥,,;)
elevated from fixed sand dune, via lowland to wetland. For grasses, the order appeared, fixed sand dune<lowland<<wetland
(P<C0.01). However, both trees and shrubs had higher ¥, in fixed sand dune than in lowland. Moreover, analogous trends of
LWC to those of ¥, were recorded among three growth forms along different habitats. We also found in this study that the leaf
osmotic potential decreased with the increase of rooting depth, a negative correlation existing between rooting depths and ¥, for
all species (P<C0.001). Nevertheless, a positive relationship between ¥, and LWC was found in all habitats (P<C0.01). Such
findings may explain the long-term adaptation strategies of various plants to frequent drought in sandland areas.

Key words :leaf osmotic potential; leaf water content; rooting depth; habitats; growth forms; Hunshandak Sandland
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Table 1 Species investigated and its growth forms at different habitats
Habitats Species Growth forms Habitats Species Growth forms

Jlmus pumila var. sabulosa T Sanguisorba officinalis G
Fixed sand Salix gordejevii S Potentilla sericea G
dune Cotoneaster acutifolius S Suaeda glauca G
Spiraea aquilegifolia S Vicia amoena G
Potentilla bifurca G Melilotus suaveolens G
Potentilla acaulis G Astragalus adsurgens G
Hedysarum fruticosum S Thermopsis lanceolata G
Caragana microphylla S Sphaerophysa salsula G
Oxytropis gracilima G Achnatherum splendens G
Chenopodium glaucum G Xanthium sibiricum G
Corispermum heptapotamicum G Saussurea japonica G
Salsola collina G Sonchus oleraceus G
Kochia prostrata S Inula britanica G
Bassia dasyphylla G Cirsium japonicum G
Leymus chinensis G Leontopodium leontopodioides G
Agropyron cristatum G Allium senescens G
Cleistogenes squarrosa G Allium tenuissimum G
Calamagrostis epigejos G Aconitum excelsum G
Setaria viridis G Polygonum alopecuroides G
Leymus secalinus G Polygonum sibiricum G
Melilotoides ruthenica G Carex duriuscula G
Scabiosa comosa G Plantago major G
Bromus inermis G Orostachys malacophyllus G
Heteropappus altaicus G Equisetum ramosissimum G
Artemisia intramongolica S Iris lacteal var. Chinensis G
Artemisia annua 3 Galium verum G
Artemisia frigida S Adenophora tetraphylla G
Echinops gmelini G Anemone silvestris G
Lespedeza davurica G Agrostis gigantean G
Ribes diacanthum S Wetland Phragmites australis G
Artemisia ordosica S Parnassia palustris G
Silene repens G Taraxacum mongolicum G
Dianthus chinensis G Cirisum esculentum G
Clematis aethusifolia G Saussurea runcinata G
Thalictrum petaloideum G Anemone silvestris G
Cynanchum thesioides G Halerpests ruthenica G
Polygonum divaricatum G Polygonum hydripiper G
Ferula bungeana G Scirpus yagara G
Bupleurum sibiricum G Juncus gracillimus G
Betula fruticosa T Nymphoides peltata G
Lowland Salix matsudana T Plantago cornuti G

Salix microstachya S
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