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Spatial Distribution Characteristics of the Soil Nutrients in Root Zones with Different

Sand Fixing Plants in the Transition Zone of Desert Oasis

DENG Li-yuan, HU Guang-lu” ,ZHOU Chuan,CHEN Hai-zhi, MA Jin,JIAO Jiao

(School of Environmental and Municipal Engineering s Lanzhou Jiaotong University s Lanzhou 730070 ,Gansu s China)

Abstract: The distribution characteristics of the soil nutrients in the root zones of different sand fixing
plants in the desert-oasis ecotone determine the spatial pattern of sand fixing plants in the transition zone,
which is of practical significance for the further scientific and reasonable selection of sand fixing plants.
Taking the desert-oasis transition zone in the northern Linze County of Gansu Province as the research are-
a,the soils in the root zones of Haloxylon ammodendron , Nitraria sphaerocarpa ,and Calligonum mon-
golicum were selected as the research objects. The soil samples of different root zones of sand fixing plants
were collected from July to September 2020. The soil samples collected from different soil depths at hori-
zontal distances were tested and analyzed for the organic matter, total nitrogen and total phosphorus indica-
tors. The results showed that 1) the contents of various nutrients of the soils in the root zone of H. ammo-
dendron were generally higher than those of N. sphaerocarpa and C. mongolicum ,and the spatial variabili-
ty of the nutrient contents in the root zone of H.ammodendron was larger than N. sphaerocarpa and C.
mongolicum. 2) The soil nutrient contents at horizontal distance 0—0. 5 m in the root zone of sand fixing
plants were greater than at 1. 5—2. 0 m,and the accumulation effect of H.ammodendron on soil nutrients
was greater than N. sphaerocarpa and C. mongolicum ,indicating that H. ammodendron is an ideal sand

fixing plant,which can effectively store a large amount of its own litter and root exudates. 3) With the in-

s B8 2021-07-25 f&E HHF:2021-10-26
EETIR:HEAKRP¥ES (41561102,41867074) ,
E—EH PR, 50 AKE LSS, E-mail 771470227 @qq. com
* BAEAEE )L M . RO AR SO AESB R . E-mail:hglo814@163. com



18 PO LA B 2 4 37 &

crease of soil depth, the organic matter content in the root zone of sand fixing plants basically increased

first and then decreased,and the contents of total phosphorus and total nitrogen showed a trend of higher

in surface layer. 4) There was a significantly positive correlation among soil organic matter, total nitrogen,

and total phosphorus in the root zone of sand fixing plants.

Key words: desert-oasis ecotone; sand fixing plant; soil nutrient; spatial distribution
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Table 1  General characteristics of the soil nutrients in 0—120 cm soil layer at horizontal distance 0—0.5 m

in the root zone of different sand fixing plants

R b I oy 1 i%j(fﬁ] %/J\ﬁil %ﬂﬂﬁl ﬁ‘{’%%l 42 A AR S R AL
/(g kg /(g kg ) /(g kg ) /(g kg ) /(g kg %)
mR EER NG 26. 00 18. 00 21.78 2.53 11. 62
2N 0.23 0.20 0.21 0.01 4. 64
2P 0. 46 0.37 0.41 0.03 6. 86
[UEIRS EER NG 23. 00 16. 00 19. 06 1. 89 9.92
4N 0.22 0.18 0. 20 0.01 6.14
4P 0. 44 0. 36 0. 40 0.02 5.79
HURTOR A ML 24. 00 17.00 20. 67 2.20 10. 64
£ N 0.22 0.19 0. 20 0.01 4.34
4P 0.45 0.36 0. 40 0.02 6.02
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Table 2 General characteristics of soil nutrients in 0— 120 cm soil layer at 1. 5—2. 0 m in the root zone of different sand fixing plants
. B ix R fe /N -1 P o 2 LA A R
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/(g kg ) /(g kg ) /(g kg ) /(g kg ) /(g kg ) (23]
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£ P 0. 40 0.34 0.38 0.02 4. 80
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Fig. 1 Soil nutrient contents at 0—0.5 m and 1. 5—2. 0 m of root zone of different sand fixing plants
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Table 3 Correlation analysis between nutrients and different vegetation types and different soil depths
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