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Fig. 1 Sketch map showing distribution of E. songoricum (dot) and sampling sites (circle) in Gurbantunggut Desert
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Table 1 Physical and chemical characteristics of soil under E. songoricum
RRGE REBERE AOE/ 22BN/ 2P/ £2¥MK/ HEBN/ HERP/ HEHK/ B/
/em (gekg ™) (gekg™) (g+kg ) (g+kg™!) (g kg™ ') (g+kg 1) (g+ kg™ 1) (ms + em™!)

A 0—10 0. 35 0.09 0.26 10. 66 0.016 0. 0014 0. 076 8.01 0. 067
(44°37.94'N, 88°15.84'E) 10—30 0.70 0.11 0.23 9.75 0.012 0. 0012 0.043 8.48 0. 081
30-—60 0.63 0. 09 0.32 8.97 0.010 0. 0009 0.037 8.63 0. 079
F 0—10 0. 63 0.23 0. 35 9.72 0.012 0. 0010 0. 146 8.17 0. 067
(44°14. 31'N,90°04. 38'E) 10—30 0.74 0.17 0.36 10. 61 0.012 0. 0008 0. 120 8.23 0. 058
30—60 0. 87 0.18 0. 34 8.99 0.016 0. 0010 0.122 8.52 0. 060
G 0—10 0.82 0.09 0.21 10. 08 0.012 0. 0033 0.078 7.58 0. 060
(46°21.10'N,88°38. 3¢'E) 10—30 0. 44 0. 05 0.19 9.66 0. 009 0. 0019 0.063 7.81 0. 061
30—60 0. 44 - 0,13 0.20 9.92 0.012 0.0021 0.068 8.16 0,082

HEME/R M SRR R Bt 37 AL RB
14338, HEBRFHEDIF1IE 1A, MK
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Table 2 Species and quantitative features of E. songgorlcum community in southern rim of Gurbantunggut Desert

Rk AR AT E HIXT 3 HE O 55 R

F#4# (Haloxylon persicum) T A 0.19 1.48 2.20 1. 29

e /R X M & (Eremos parton songoricum) GREZ: ¥ N 62.61 35.25 7. 69 35,18
W Bk 3 (Ephedra distachya) /N R 3.45 15, 92 4. 40 7.92

W (Artemisia. desertotum) AN AR 6.52 6. 82 5. 49 6,28

1 5 W 48 W (Calligonum leucocladum) A 0.38 1.36 3.30 1.68
g2 1 v 3 H (Calligonum mongolicum) A 0,48 1. 36 2.20 1.35
KAE B E (Astragalus grandi fous) BEATK 1.15 1.14 3.30 1. 86

P M4E & L1 (Erodium oxyrrhynchum) Yy 2,11 0.91 4.40 2,47
{8 I % % (Nonea capsica) HGEY 0.10 0. 34 1. 10 0.51

PR =B (Aristida pennata) EZ ¥ 1.15 11,37 3.30 5,27

i £ ¥ (Ceratocarpus arenarius) —EAER 1.05 0.91 5.49 2.49
5% W 3k (Echinops gmelinii) —EA AR 0.96 0.34 5.49 2.26

/N F5 # (Isatis minima) HaHy 0. 096 0.11 1.10 0. 44
BB E (Lappula semiglabra) HaHy 1.05 1,14 2.20 1. 40
4 W (Astragalus arpilobus) — AR B K 0.19 0.23 1. 10 0.51

¥ & (Agriphyllum squarrosum) —fEg A 2,49 0.11 3.30 1.97

W 3k 3§ (Cousinia a f finis) ZEEER 0.19 1.36 2.20 1.25
Mt & R (Iris tenui folia) BIEHETEAR 1.53 1.02 2.20 1.59

¥ E ¥ (Salsola collina) EELER 0. 38 0. 45 4,40 1.74

T8 4K % B (Arnebia decumbens) MY 0.19 0.34 1.10 0.54

S B2 (Alyssum lini folium) HeHy 0. 096 0.11 1.10 0. 44

%} %5 3l ( Horanowia ulicina) —iEA AR 0. 38 2.05 2.20 1.54

B (Malcormia a fricana) Ay 0.29 0,34 2.20 0.94
12248 & (Seriphidium terrae-albae) EAELTEAR 0.19 0.23 1.10 0.51
V48 % (Seriphidium santolinum) LA EA 1.05 0. 45 3. 30 1. 60
AL (Soranthus meyeri) HGEY 0. 67 0.23 3.30 1. 40

5| ¥4 (Orobanche coerulescens) BAEEREER 0.19 0.11 1.10 0. 47
/NBESF (Erysimum sisymbrioides) —AEE B 0.29 0.11 1. 10 0.50

Y0 3 B 25 (Eremurus inderiensis) HarEy 0. 86 0.91 2,20 1.32
INAEBEIF (Erysimum cheiranthoides) —EEER 0.10 0.17 1. 10 0.46
M- §4 B (Scorzonera pusilla) BELEEAR 2.59 2.05 5. 50 3.38

V48§ 3F (Tetracme quadricornis) Yy 0. 38 0. 34 1,10 0. 61

{8l #2410t 8L 58 (Corispermum lehmannianum ) — R 0.48 0.23 1.10 0. 60
R RIFIHE (Heliotropium acuti florum) —fEA AR 0.10 0.11 1.10 0. 44
B & (Lactuca sativa) TAEH B K 0.10 0.11 1.10 0.44

B R EE (Carex physodes) Hep Yy 4.99 9.10 3.30 5.79

E# (Atriplex patens) —AEAEK 0.29 0.91 1.10 0.77
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Fig.2 Distribution and dynamic of E. songoricum community on a transverse dune profile surface in Gurbantunggut Desert
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e, EHag LA A, STHEBRIH S MEIFIER
I B 5L BF H] B 52 & 5 % 4 7 (One-way
ANOVA) 5 R R B . A [A) 48 B Ja] , A8 A IF 72 30 & F
2.4.1 MEEKBHE AR A M E R AREE . UHEB R M EE
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Table 3 Individual characters of E. songoricum in 5 populations

f Ve R S5 RE 0 R SR v X A P R BEE T A
VER U E R EA — B FA, B /R X 5
BRI REE AR R WA D T A9 R Bk B AR L
AR BRI BV AL SR AR LR AL R R B 8
PO KR M FE MR B RN ES, 2h
RELE G R EAEE TR — N, BN
G R

2.4 MENMMERK EERESEHY

on | TORR FERE R E YEE TR REAT T
(em X cm) Jem KTE/ % R /% /% TR
b A 43.6X31.5 50.54+1.05 8.54+1.12 113.4+9.02 68.2+1.79 22.4+1.72 10£1.59
B 50.6X43. 6 57.4+1.15 4.940.76 52.34+13. 11 63.1F5.06 18.11£3.6 17.471+4.18
C 55.4X52 56.441. 14 8.93+1.21 127. 9+28. 46 59.24+4.73 27.214.34 13.72%+2. 42
D 41.86X36.53 50.874+1.59 8.621+4.68 74.6+22. 85 64.4+2.82 15.5+2. 84 22+2.46
E 53.72X44. 03 61.1+1.44 7.92+1.11 65.11+9.02 77.3+0.94 5.8+0.99 17.840. 93
30, I SR IE A (B BER FHRER .
25t WEREHGBERITERERB A, B FH4E
ol a0t ALK 0 BT 9F 76 46 5577, 2 L1 4 bk CF 49 5 4
——
20064 30em X 35cm) AR 15 #8100~ 200 %, T 4%
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K 200~3 0004, H A B mg L2 B — M Ak L&
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Fig. 3 Flowering amplitudes curves of
E. songoricum in 2005 and 2006
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Distribution and Bio-ecological Characteristics of Eremosparton songoricum ,
a Rare Plant in Gurbantunggut Desert

ZHANG Dao-yuan, MA Wen-bao, SHI Xiang, WANG Jian-cheng, WANG Xi-yong
(Tur pan Eremophytes Botanical Garden, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,
Urumgi 830011, China)

Abstract: Eremosparton songoricum is a rare species in Gurrbantuggut Desert of China, and is listed in the
China Red Data Book as a national protected plant. To assist in efforts to conserve and restore this species
effectively, the geographic distribution, community structure and demographic characteristics of E. son-
goricum were studied through field investigation and statistical analysis. (DThe distribution and ecological
breadth of E. songoricum are narrow, in China, only found scattered in small fragments of the hinterland
and sand dunes around the north-southern rim of Gurbantunggut Desert. @ In the E. songoricum communi-
ty there are 37 plant species, belonging to 33 genera and 14 families. Among them, the temperate geo-
graphical elements are dominant and occupy 75. 76 % . The community can be divided into five associations.
The habitat of the community is dry, and the coverage is relatively low. The structure of the community is
simple and the species composition is dry-tolerant or sand-dependent. The community is unstable and may be
replaced by other communities, such as Aristida pennata-Ephemeral plants community, showing the spa-
tio-temporal temporality. @ E. songoricum has a pattern of low fruit and seed yield with many more flow-
ers. The population seedling rate is (15. 36 2. 16) % . The seeds are often attacked by worms, the attacked
rate is (16.92+2.69) %, and a relatively high proportion(16. 2% 2. 31 % )of seeds are in irregular growth
and can not ripen smoothly. @Insufficient seeds and low survival rate from seed to seedling were the weak
link. Clonal growth method with rhizome is the major strategy to maintain and spread populations. Due to
highly dependence to aeolian and semi-fixing sand habitats and increasingly destroyed habitat in recent
years, E. songoricum had been driven to endangered condition. In the future, in situ conservation should
be considered as the most important management activity for this species. At the same time, the artificial
populations should be expanded from seeds collected in years of high seed set.

Keywords: E. songoricum ; Gurbantunggut Desert; geographic distribution; community structure; demo-

graphic characteristics
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