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Abstract: In Gurbantonggut Desert, the population degeneration of Haloxylon ammodendron
mainly occurs on the plain and small dunes (<5 m in height) , while on the nearby large dunes
(> 10 m in height) , the plants can grow normally. In this paper, a comparative study was made
on the age structure of H. ammodendron population, its seeds and seed germination characteris-
tics under different salinity gradients, soil physical and chemical properties, and their effects on
the population regeneration of H. ammodendron between degenerated and normal areas in small
scale (under the conditions that the climatic factors and plant population age were similar). In
degenerated area, H. ammodendron seedlings were lack, and the natural regeneration of H. am-
modendron was hampered. There were significant differences in the hundred-seed weight with and
without fruiting wings and the fruiting wing’ s diameter of H. ammodendron among the three habi-
tats (plain, small dunes, and large dunes). The seed germination rate of H. ammodendron had
no significant difference under non salt-stress condition, but had significant difference under salt-
stress condition and decreased with increasing salt concentration, suggesting that the limitation of
the regeneration had no relationship with seed characteristics but close relationship with soil salin-
ity. The soil physical and chemical properties in the three habitats were significantly different,
and the soil electrical conductivity on the plain and small dunes was much greater than that on
large dunes. The plant density of living H. ammodendron population was significantly negatively
correlated with the electrical conductivity and water content of different soil layers, and the num-
ber of H. ammodendron seedlings ( <40 cm in height) was significantly negatively correlated with
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the electrical conductivity of 0-30 cm soil layer. To sum up, high soil salinity severely decreased

the plant density of H. ammodendron population, restrained the seed germination and the seed-

ling’ s survival rate, and eventually led to the unhealthy natural regeneration of H. ammoden-

dron.

Key words: Haloxylon ammodendron; population regeneration; soil; seed germination.
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Fig.1 Age structure distribution of Haloxylon ammodendron population
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F1 3FEEE0~120 cm HIEEW KRR

Tab.1 Soil physical and chemical properties at 0—120 cm depth in three habitats

LR T bR aRresil F P
(em) oI5 IND Kb E
0-30 BD(g - cm’3) 1.39 +0.03 1.52+0.02 1.67+0.02 31.75 <0.01
SM (% ) 2.34+0.43 1.67+0. 28 0. 16+0. 05 14. 09 <0.01
Kf,(mm - s7! ) 0. 06+0. 02 0.13+0. 04 1. 04+0. 08 100. 51 <0.01
EC(mS - em™) 2.42+0. 38 0.84+0.18 0. 04+0. 00 24. 84 <0.01
pH 8.64+0. 16 9.97+0. 08 8.73+0.07 44,28 <0.01
30-60 BD(g - cm’3) 1. 48+0.03 1.53+0.02 1. 65+0. 03 12. 66 <0.01
SM( % ) 4.52+0.54 2.55+0.23 0.40+0. 12 35.61 <0.01
Kf,(mm - s’l) 0.01+0.00 0.14+0. 04 1.14+0. 13 65.904 <0.01
EC(mS - cm") 2.13+0.25 0. 86+0. 07 0. 04+0. 00 50.18 <0.01
pH 9.02+0. 14 10. 04 0. 05 8. 74+0. 08 52.07 <0.01
60-90 BD(g - em™) 1.58+0. 02 1.56+0. 01 1. 64+0. 04 2.82 >0. 05
SM( % ) 4.47+0. 50 2.48+0. 13 0.43+0.02 44. 96 <0.01
EC(mS - em™! ) 1.97+0. 21 0. 66+0. 06 0. 05+0. 00 62.56 <0.01
pH 9.27+0. 06 10. 09+0. 04 8.91+0. 08 93.98 <0.01
90-120 BD(g - em™) 1.57+0. 04 1.56+0. 02 1.62+0. 03 1.26 >0. 05
SM( % ) 4.56+0. 54 2.54+0.13 0.54+0. 05 38. 81 <0.01
EC(mS - cm") 1.72+0. 25 0.70+0. 05 0.07+0.01 31.49 <0.01
pH 9.45+0. 04 9.96+0. 05 8.98+0. 10 52. 89 <0.01
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Tab.2 Seed characters in three habitats

FhFHRAE E el Fop
P NI KU F
WRME R (g)  0.3320.02  0.42%0.01 0.45:0.02 11.96 0.00
S AL (mm) 8.62+0.25 9.41+0.17 8.95+0.09 4.82 0.02
BFFE (% ) 61.00+4.91 71.25+4.02 70.00£3.73 1.72 0.20
TRBERE(g)  0.25:0.02  0.28+0.01 0.23x0.01 3.20 0.05
FPF A2 (mm) 2.00£0.07 1.92+0.18 1.99+0.03 0.14 0.87
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Tab.3 Germination rate of Haloxylon ammodendron seeds
on different salt stress at three habitats

pOBLi A B2 R F P
R N Kb

ZEIRK 0.70£0.05 0.74x0.06 0.86+0.08 1.71 0.23

fRERE  0.85£0.03  0.83+0.02 0.60+0.08 7.06 0.01

LA 0.55+0.04  0.57+0.01  0.25+0.07 13.64 0.01

A 0.65+£0.04  0.60+0.02  0.23+0.01 67.36 0.00
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Fig.2 Relationship between soil physical and chemical properties and the density of Haloxylon ammodendron live plants
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