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Effect of Different Soil Matric Potentials on Distribution of Soil Salt and
Growth of Poplar (Populus) by Drip Irrigation in Low-lying Saline Area
DONG Shide'?, WAN Shuqgin®’, KANG Yuehu*, SUN Jiaxia®*

(1. Key Laboratory of Water Cycle and Related Sur face Processes » Institute of Geographical Sciences and Natural Resources
Researchs Chinese Academy of Sciences Beijing 100101;2. University of Chinese Academy of Sciences . Beijing 100049)
Abstract: Irrigation districts in low-lying areas of Ningxia, where drawing water from Yellow River, suffered
from salinization and poor ecosystem problems. Aiming to construct vegetation rapidly in these areas, experi-
ments of water and salt management that chose poplar (Populus) as target plant included five drip irrigation
treatments, in which controlled soil matric potential (SMP) higher than —5 kPa, —10 kPa, —15 kPa, —20
kPa and — 25 kPa respectively. Results showed low salinity zone, which enlarged as the irrigation water
amount increased, appeared irregular oval. At the enhanced leaching stage that before the soil matric poten-
tial treatments was conducted, the salt leached rapidly with a decrease of 70. 87% compared with the initial
values and the water consumption per EC, unit (dS/m) decrease was 41. 7 mm. As the soil matric potential
(SMP) treatments conducted, the EC, and SAR from 0 to 40 cm depth soils had significant difference while
significant difference was not showed in the whole depth soils. The EC, and SAR increased linearly as the soil
matric potential controlled decreased. Principal component analysis of poplar’s growth factors, including
height, crown width, stem diameter, diameter at breast height (DBH), and growth rate of treetop, showed
the treatments of both —15 kPa and —5 kPa got scores higher than the average value while others got lower
scores than the average value. Based on principle of efficient water use and the effect of salt leaching, the —15 kPa

could be used as a controlled SMP value to instruct the poplar ecology forestry construction in this area.
Keywords: poplar; vegetation construction; water and salt management; soil matric potential; principal

component analysis
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