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On the General Characteristics of Plant Diversity of Gurbantunggut
Sandy Desert
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Abstract: The Gurbantunggut Sandy Desert is located at the transitional belt between Central Asia and
Middle Asia. Though its climate is characterized by aridness with scarce precipitation, intense
evapotranspiration, windy, strong sunshine and severe variation of temperature, and is a kind of
continental desert climate, yet, because of the rather evenness of seasonal distribution of precipitation,
with certain amount of rain and snow falling in winter and spring, its vegetation is relatively luxuriant.
Most parts of the deserts are fixed or semi-fixed.

The characteristic features of plant diversity of Gurbantunggut Sandy Desert may be summarized as
follows :

(1) The species richness is relatively high. Compared with other sandy deserts of Central Asia
(Takilmakan, Qaidam, Alxa), the flora of Gurbantunggut is more rich than others. There has been
collected and identified 208 species of higher plants in Gurbantunggut. Among them, Chenopodiaceae (53
species), Cruciferae (22 species) and Compositae (20 species) are the three most dominant families.

(2) The floral-geographical elements are diverse. According to studies by predecessors, the
geographical elements of the flora of Gurbantunggut Sandy Desert consist of Central-Asian element,
Middle-Asian element, Mediterranean element, North-Eastern African-Central Asian element and Euro-
Asian element, so it has transitional character, though, that of Middle-Asian is more abundant.

(3) The endemism of this sandy desert is weak. Nevertheless, there are many plant species which

distribute only in Gurbantunggut Sandy Desert within the territory of China.
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(4) The species of Chenopodiaeceae possesses obvious dominant position in the composition of plant
diversity. There are 24 genera and 53 species of Chenopodiaeceae, which account for 19.5% and 25.5%
respectively of the floral total of this sandy desert and much higher than that of the rest dominant families
such as Cruciferae, Compositae, Leguminosae and Gramineae.

Not only the species composition, their role in plant communities are also outstanding. Large areas
are occupied by plant communities with edificators from Chenopodiaceae, such as Haloxylon persicum, H.
ammodendron, Ceratoides latens, Salsola arbuscula, Anabasis brevifolia, A.aphylla and others.

(5) The ecotypes mainly consist of xerophytes.

(6) The life forms are diverse. 11 categories of plant life forms have been found in Gurbantunggut
Sandy Desert. Among them, the dominant ones are ephemerals (55 species), annuals with long period of
nourishment (42 species). This two categories come to 97 species, accounting for 47% of the total. Next
are plants with axial roots (38), shrubs (29) and nanoshrubs (16).

(7) Annuals with long period of nourishment make up relatively large proportion. as mentioned
above.

(8) Ephemerals and ephemeroides obtain certain development. There are 66 species of ephemerals and
11 species of ephemeroides. Both of them are short-living plants and mainly grow on sandy soils.

(9) Types of plant communities are rich. Compared with other deserts of Central Asia, the plant
communities of Gurbantunggut are richer. 18 communities have been recorded.

Owing to the overgrazing (many sites of the desert, especially along its border, are livestocks
wintering places) and over-collecting and digging of fuels, as well as economic plants, the plant diversity
of Gurbantunggut has been severely damaged. It is urgent at present time to adopt measures to protect its
plant diversity., and for some endangered species, even to rescue them.
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Fig. 1 Location of Gurbantunggut Sandy Desert , Xinjiang
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Table 1 Seasonal and monthly distribution of rainfall during 1959~ 1982 of Mosouwan
Spring Summer Autumn Winter
Month 3 4 5 6 7 8 9 10 11 12 1 Total
Y(mm) 8.39 13.52 14.56 10.47 16.94 12.63 7.41 9.11 7.38 5.70 4.03 4.75 114. 89
2% 31.7 34.9 20. 8 12.6 100
(D Annual mean rainfall ;@) Seasonal rainfall distribution
2 1992 6 1994 10 (mm) "5
Table 2 Rainfall during June 1992 and October 1994 of Mosouwan
Month
Year 11~3 4 5 6 7 8 9 10 Total
1992 7.5 17.2 16.1 24.9 9.2 74.9 6~10
1993 37.3 4.0 10. 3 12. 4 20.7 63.3 10.1 5.2 163. 3
1994 48. 8 33.2 11.4 6.1 26. 6 27.4 2.6 18.6 174.7
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(Haloxylon persicum) . (Ceratocarpus arenarius) . (Horanowia ulicina) .
(Trigonella tenella) . (T. arcuata) . (Artemisia terae-albae) . (A. santolina) .
(Salsola arbuscula) | (Ferula syreitschikovii) . (Chondrilla ambigua)
(F. dubjianskii) . (Calligonum rubicundum) . (C. leucocladum) .
(Anabasis salsa) (Camphorosma monspeliaca) . (Tetracme quadricornis) . r.
recurvata) . (Plantago minuta) . (Eremopyrum orientalis) . (Carex physodes) .
(Euphorbia turczaninovii) . (Sprirorrhynchus sabulosus) . (Petrosimonia sibirica) .
) . .
7 s . ,
(Halogeton arachnoideus) . (Agriophyllum squarrosum) . CAllium  polyrrhizum) . (A.
mongolicum) | (Stipa glareosa) . (Zygophyllum zanthoxylon) . (Ephdra
przewalskii) | (A. brevifolia) (Art. arenaria) . )
[o] .
2.3 s ,
(Tethys Sea) s
(H. ammodendron) . . N . (Kalidium foliatum) .
(Halostachys caspica) . (Halocnemum strobilaceum) | R N (Limonium
suffruticosum) . (Reaumuria soongorica) . (Populus euphratica) N
, (C. ebinuricum)
\ (Matthiola stoddarti) . . (Torularia torulosa) . (Chrozophora sabulosa) .
. . (Eremurus anisopterus) . (Soranthus meyeri)
(Corispermum lehmannianum) | (Salsola praecox) . (Eremosparton songoricum) .
(Astragalus lehmannianus) . (A. arpilobus) . (A. oxyglottis) .
(Hypecoum parviflora) . (Ateriplex dimorphostegia) . (Kochia odontoptera) .
(C. squarrosum) . . (C. colubrinum) .
2.4
. 24 .53, . 19.5%
25.5%, (13%,10.6%). (12.2%,9.6%), (6.5%,8.6%). (9.85%
5.3%) N . , .
. . (Ceratoides latens) .
\ (A. aphylla) , o
12 16 1/2, 1/3, .

[9]
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Table 3 The plant life form diversity according to family distributions of Gurbantunggut Sandy Desert
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(DFamily @Genus number @3)Genus percentage (@)Species number (5)Species percentage (©)Arbor (7)Small-
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Table 4 The plant community types, their habitats and threats to them presently of Gurbantunggut Sandy Desert

Plant it C
ant community Num. of over Habitat
types . %) Present
species
Haloxylon 50~60  20~50 s s
ammodendron 4~5m
~60 15~30 ’
H. persicum ’
>60 25~60 N
Ceratoides latens 7 _
s 5m
: >10  15~30 ’ ’
Anabasis brevifolia 0 s
10m
) ~10 ~20 s
Salsola arbuscula
10m
<10 ~30 . , '
A. aphyll
aphyltla 10m
Reaumuria 10~20 ~30 s R
soongorica Sm, 10m
Calligonum 10~20 ~20
klimentzii
~10  15~25 ’ .
C. rubicundum 7 s
>10 30~60
Ephedra distachya
Eremosparton 10~20  25~30
soongoricum
Artemisia terrae- >35 35~45
albae
~30 25~30

Artemisia arenaria
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Plant community

Cover

Num. of Habitat
types . %) Present
species
Nitraria sibirica ~ 10 2530 ’
1.5~2.5m
. >20 15~50 s
Tamarix spp.
Achnatherum >10 40~55 s )
splendens 1.5~2.5m
Phragmites <10 10~30 ’ ’
. s 1.5~2m
communis
0.1~0.2
Populus euphratica 10~20 )
. s 3~5m .
Cover
,1984); 150 20 60~70 P
16 t , 4 hm? o s 30~50km
3 s (Cistanche salsa, C. deserticola) ,
N ’ ° ’ 5a ’
3 1958 487kg/hm* 1980
349kg/hm?, 28. 3000« . N ,
50cm s
G123 , ;20 80
s, 90 320 80
(Salsola aperta) » ;20 50 s
s , 20 60~70 f
(D ( Vs s
( 2 ) b “ ” b
(3) .
4 o 216
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