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A comparative study on reasons of degenerated of Haloxylon ammodendron

population in the western part of Gurbantunggut desert

SI Langming, LIU Tong"* ,LIU Bin, LI Lei
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract: Haloxylon ammodendron ( saxaul, a yellow-flowered shrub) is a keystone species in China’s Gurbantunggut
Desert. The population of the species has degenerated in low-lying areas and small dunes (height <5m) , while nearby in
large dunes (height >10m) the plants grow normally. In this study we investigated the spatial distribution of dead plants,
the ages of living and dead plants, and the condition of the shallow lateral roots of H. ammodendron, as well as the depth of
groundwater and the physical and chemical properties of the soil in low-lying areas, small dunes, and large dunes. Dead
plants showed a highly significant cluster distribution in 15 out of the 19 observation plots. We found that intraspecific self-
thinning was not the cause of the decline of H. ammodendron: there were dead plants in all age groups, suggesting no
relationship between population age and degeneration. The relationship between the survival index of H. ammodendron
populations and the groundwater level was significantly negative, indicating that groundwater has a profound effect on the
viability of the populations; however, the relationship was reversed for shallow water levels, indicating that water tables
need to be maintained within a certain appropriate range for the species to thrive. We found a significant negative
relationship between the electrical conductivity of soil (at depths from 0 —30cm to 90 — 120c¢cm) and the numbers of H.
ammodendron seedlings (height <40cm) , with greater electrical conductivity in the low-lying areas and small dunes where
the species population is degraded. Infiltration of groundwater in degraded areas was slower and there were fewer lateral

roots at depths of 0 —90 cm in the degenerated areas, compared with the large dunes. The numbers of lateral roots were
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inversely correlated with soil electrical conductivity, significantly so at depths of 0 —30cm and 60 —90c¢m. The numbers of
lateral roots were positively correlated with soil saturated hydraulic conductivity at depths of 0 —30c¢m and 30 —60cm. In
summary, the slow infiliration of groundwater, excessive soil salinity, and the resultant reduction in the distribution of
lateral roots and the depth of the groundwater, have all severely restricted the availability of water to H. ammodendron in
the degraded area. Hence, a great number of H. ammodendron plants have perished in the affected areas due to water
shortage. The renewal of populations is also restricted by excessive soil salinity, so that recruitment of H. ammodendron

seedlings is also low. These factors lead to the conclusion that natural regeneration of the affected areas is unlikely.

Key Words: Haloxylon ammodendron ; age structure; groundwater; regeneration; Gurbantunggut Desert
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Table 1 Statistical feature values of soil salinity in different soil layers and grondwater

= e E2-Y ES R A

0—40 1.35 8.53 4.14 2.41 0.58
40—80 1.32 5.21 2.41 1.02 0.42
80—120 1.01 4.4 1.09 0.84 0.77
T 7K Groundwater 1.96 52.29 8.94 11.85 1.32
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Fig. 1 The age structure distribution of H. ammodendron population

AP AN B A3 e SR B 2 m TR AR B (R 2) , R & il S A & 5 AR W 1) A 2
TR OiEMAL s B b, S0 12 0—30 em ,30—60 cm .60—90 c¢m 1 90—120 cm fY 14
H SR P SRR TS bR BB B I A5G (R* =0. 847, P=0.0004; R*=0.859, P=0.0003; R*=0.860,
P=0.0003; R*=0.828, P=0.0007) , Y WHiE 1k X 55 1Y 3R 40 7™ B B2 T MR AR 10 TE A= 1

http ; //www. ecologica. cn



21 RIEANT A5 by R B v R 5 G AR MR IR FL I D X EE 23 A 6465

2.3.2 3 FASERRTRZMIAR 1Y 25 5 05
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The percentage of seedling number
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Fig. 2 Relationship between the percentage of H. ammodendron

seedling number and electrical conductivity of 0—40 cm soil layer

R2 3 MEE0—120 com L ERE BRI R CFAE PRIER) )
Table 2 Compared soil quality indicators in three types habitat of 0—120cm depth( Mean(SE) )

A B Habitat type

TR IR
Depth/cm Soil indicators 1P NI KU F P
Low-lying land Small dune Big dune
0—30 BD/(g/cm®)® 1.39 (0.03)c 1.52(0.02)b 1.67(0.02)a 31.75 <0.01
SM/% @ 2.34(0.43)a 1.67(0.28)a 0.16(0.05)b 14.09 <0.01
K./ (mm/s)® 0.06(0.02)b 0.13(0.04)b 1.04(0.08)a 100.51 <0.01
EC/(ms/cm)® 2.42(0.38)a 0.84(0.18)b 0.04(0.00)c 24.84 <0.01
pH 8.64(0.16)b 9.97(0.08)a 8.73(0.07)b 44.28 <0.01
SOC/ (g/kg) ® 2.57(0.46)a 1.34(0.23)b 0.49(0.09)b 11.90 <0.01
Cl™/(g/kg) 0.14(0.03) 0.06(0.01) 0.01(0.00) 20.06 <0.01
Lateral root number 9.33(1.95)b 3.83(1.01)b 41.17(16.28)a 4.515 <0.05
30—60 BD/(g/cm®) 1.48(0.03)b 1.53(0.02)b 1.65(0.03)a 12.66 <0.01
SM/ % 4.52(0.54)a 2.55(0.23)b 0.40(0.12)c 35.61 <0.01
K./ (mm/s) 0.01(0.00)b 0.14(0.04)b 1.14(0.13)a 65.904 <0.01
EC/(ms/cm) 2.13(0.25)a 0.86(0.07)b 0.04(0.00)c 50.18 <0.01
pH 9.02(0.14)b 10.04(0.05)a 8.74(0.08)c 52.07 <0.01
SOC/ (g/kg) 1.98(0.32)a 1.38(0.16)a 0.34(0.06)b 15.38 <0.01
Cl~/(g/kg) 0.15(0.02)a 0.07(0.01)b 0.01(0.00)c 36.26 <0.01
Lateral root number 14.08(5.49)ab 1.42(1.08)b 18.75(5.98)a 3.60 <0.05
60—90 BD/(g/cm®) 1.58(0.02)ab 1.56(0.01)b 1.64(0.04)a 2.82 >0.05
SM/ % 4.47(0.50)a 2.48(0.13)b 0.43(0.02)c 44.96 <0.01
EC/(ms/cm) 1.97(0.21)a 0.66(0.06)b 0.05(0.00)c 62.56 <0.01
pH 9.27(0.06)b 10.09(0.04)a 8.91(0.08)c¢ 93.98 <0.01
SOC/ (g/kg) 2.35(0.54)a 1.08(0.17)b 0.33(0.07)b 9.35 <0.01
Cl~/(g/kg) 0.17(0.02)a 0.05(0.00)b 0.01(0.00)c 68.54 <0.01
Lateral root number 0.50(0.50)b 0.75(0.75)b 4.42(1.51)a 4.69 <0.05
90—120 BD/(g/cm®) 1.57(0.04)a 1.56(0.02)a 1.62(0.03)a 1.26 >0.05
SM/ % 4.56(0.54)a 2.54(0.13)b 0.54(0.05)c 38.81 <0.01
EC/(ms/cm) 1.72(0.25)a 0.70(0.05)b 0.07(0.01)c 31.49 <0.01
pH 9.45(0.04)b 9.96(0.05)a 8.98(0.10)c 52.89 <0.01
SOC/ (g/kg) 1.98(0.34)a 1.14(0.24)b 0.30(0.07)c 11.77 <0.01
Cl™(g/kg) 0.17(0.03)a 0.06(0.00)b 0.01(0.00)c 27.70 <0.01

w [ A7 BAT IR T B P 8RR 22 5 R 35 (P>0.05) ;D HIEATE ;@ LA KE;® LI TR @ SR, © LA YLk
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