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Effects of Pore Structure and Water — Salt Movement for Saline Soil
under Subsurface Organic Amendment

ZHANG Hongyuan PANG Huancheng SONG Jiashen WANG Guoli CHANG Fangdi LI Yuyi
(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; Plastic film mulching is one of the widely adopted agronomic measures in the northwest of
China, and subsurface (10 ~ 30 cm ) organic amendment is an important soil improvement and
fertilization technique to quickly realize the efficient use of salinized farmland. However, it is still not
clear of the effects of combinations of plastic film mulching and subsurface organic amendment on the soil
pore structure and water — salt movement. The field experiment with three treatments was conducted ; with
(PM) and without (CK) plastic film mulching yearly, as well as the combination of subsurface organic
amendment once with plastic film mulching yearly (OMP) , in a typical saline soil in the Hetao Irrigation
District of Inner Mongolia. Pore structures of subsurface (15 ~21 ¢cm) and deep (35 ~41 cm) soil layers
were measured by X-ray computed tomography and image processing, water and salt contents within soil
profiles were measured in three years after the applications simultaneously, and then the effects of soil
pore structure on water — salt movement were analyzed. The results showed that there was no significant
difference (P >0.05) in macroporosity ( greater than 30 um) between PM and CK in subsurface soil layer.
However, the macroporosity in deep soil layer of PM was decreased by 0. 48 percentage points than that of
CK (P <0.05). Compared with CK, the macroporosity of OMP was boosted by 11.95 percentage points
and 0. 75 percentage points in subsurface and deep soil layers (P <0.05), respectively. The porosity of
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each equivalent pore size and the pore connectivity were also improved significantly with OMP than that
with CK. Compared with CK and PM, the water contents in 0 ~ 40 cm soil layers with OMP were
significantly increased by 12.02% and 6.33% , and its total salt contents were significantly reduced by
16.22% and 13.21% (P <0.05) after spring irrigation, respectively. In addition, the water contents in
0 ~40 cm soil layers with OMP were decreased by 40.69% and 35.77% after harvest, and its salt
accumulation rate was reduced by 12. 22 percentage points and 11. 56 percentage points respectively (P <
0.05), compared with CK and PM. It was worth noting that the macroporosity, soil pore connectivity, and
water — salt content were significantly related (P <0.05). Increasing the porosity of equivalent diameter
(less than 1 500 pm) significantly improved the soil water retention ability, and fortifying the porosity of
equivalent diameter (less than 500 pm) promoted the salt leaching after spring irrigation. Therefore,

subsurface organic amendment combined with plastic film mulching could optimize the soil physical

2022 4

structure and enhance the regulation ability to regulate water and salt contents in saline soil.

Key words: saline soil; organic fertilizer; soil pore structure; water and salt distribution; micro CT
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Fig.1 2-D and 3-D characteristics of soil pores in

subsurface soils under subsurface organic amendment

after three years
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Fig.3 Water content in 1 m soil profile and 0 ~40 c¢m soil of each treatment after spring irrigation
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