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Table 1 Physical properties of the sandy soil
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Table 3 The permeability coefficient of modified sandy soil cm/s
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Fig.1 SEM image of bentonite-modified sandy soil
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Table 4 Classification of soil pores based on diameters
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Fig.2 Ratio of pore area and pore diameter to bentonite addition
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Mixing Soil with Bentonite to Amend Its Microstructure and Permeability

XUE Wanlai*?, LI Fahu?, LIU Ye®, LI Binyu*, HUANG Bingbin®
(1. Beijing Water Science and Technology Institute, Beijing 100048, China; 2. College of Water Resources & Civil Engineering,
China Agricultural University, Beijing 100083, China; 3. Hebei University of Engineering, Handan 056000, China;
4. Powerchina Beijing Engineering Corporation Limited, Beijing 100024, China)

Abstract: [ Background and objective] Soil permeability is an important engineering parameter modulated by its
microscopic structure. The southern section of Yongding River has been drying out of water for a long time with the
riverbed deserted. To improve hydro-ecological properties of the riverbed, this paper studied the feasibility of
amending the riverbed soil with bentonite. [Method] Sandy soil samples taken from the riverbed were amended
with bentonite at ratios ranging from 3% to 15%. Following an incubation, each sample was scanned using the
scanning electron microscope (SEM). Penetration test was conducted in a laboratory to measure the permeability,
from which we analyzed the relationship between soil permeability and soil microstructure. [Result] Amending the
soil with bentonite at ratio of 6% to 15% reduced the soil permeability from 10°cm/s to 107 cm/s. Microstructure
analysis of the samples amended with bentonite at different ratios showed that with the increase in bentonite content,
the microstructure changed gradually from granular structure to agglomerate structure, resulting in a decrease in
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permeability. The aerial percentage of macropores was positively correlated with permeability. Increasing bentonite
content improved the orientation of the pore area distribution, with the percentage of pore area within 80° to 100°
decreasing and the ratio of pore area around 20° to 40° and 150° increasing. These combined to reduce the soil
permeability. Two- and three-dimensional analysis of the microscopic structure revealed that the pore ratio and the
logarithm of the permeability were linearly correlated, with R? being 0.98 for 2D and 0.96 for 3D, respectively.
[ Conclusion] Adding bentonite to the sandy soils taken from the riverbed of Yongding river showed that the
addition improved the pore area, changing the average pore diameter as a result. These combined to reduce soil
permeability significantly.
Key words: pore characteristics; sandy soil; penetration; microstructure; SEM
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The Effects of Soil Salinity on Photosystem I1 of Rice Seedlings

ZHANG Yunhe, GAO Dapeng, WANG Xiaolei, SHAO Xiwen,
GUO Liying, HUANG Jinrui, GENG Yangiu”
(Jilin Agricultural University, Changchun 130118, China)

Abstract: [ Objective 1  Photosystem Il (water-plastoquinone oxidoreductase) is a protein complex in
light-dependent reactions of oxygenic photosynthesis. The purpose of this paper is to study the effect of salt stress on
photosystem Il of rice seedlings. [Method] We used the varieties of Changbai 9 and Baijing 1 as the model plants.
The salt was a mixture of salts at ratios of NaCl : Na,SO, : Na,CO3; : NaHCO3;=1 : 9 : 1 : 9. Solution of this salt
mixture at concentrations from 0 to 120 mmol/L was added to the soil with the irrigation water. In each treatment, we
measured and calculated the rapid chlorophyll fluorescence induction Kinetic curve using the JIP-test, from which we
calculated the the change in photosystem Il in the leaves of the rice seedlings. [ Result] When salt concentration was
in 0~80 mmol/L, the chlorophyll fluorescence kinetic curve of the rice seedlings of both varieties was a typical OJIP
curve, and the fluorescence intensity in each treatments differed significantly from the Point J. When salt
concentration was increased to 120 mmol/L, the OJIP curve of the two varieties flattened, changing from the Point J
to Point P, with the fluorescence intensity at Point | and Point P decreasing remarkably compared to CK (without
salinity). There were non-linear relationships between salt concentration and the index Plags, (¢e0, ®Ror WEo),
donor-side index (W) and the recipient-side index (V;) for both varieties. With the increase in soil salinity, water
content, the contents of chlorophyll a and b, maximum photochemical efficiency (Fv/Fy), quantum vyield and
efficiency (¢eo, @¥ro» Weo), the index Plags Of both varieties all gradually decreased, while Wy, V;, and the heat
dissipation ratio (¢po) gradually increased. The change in water content, chlorophyll content and chlorophyll
fluorescence parameters of the two varieties gradually increased with the increase in salt concentration.
[ Conclusion] Saline-alkali stress severely damages the donor/acceptor laterality, especially the acceptor lateral
performance index Vj, hindering electron transmission and reducing the quantum vyield and the performance of
photosystem II. PSII performance index Plags, Vi, Wk and quantum yield are nonlinearly correlated with the salt
concentration.
Key words: rice; salt-alkali mixed stress; optical system Il
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