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Fig. 1 Distribution of land use patterns and sampling points in the research region
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Table 1 Selected physicochemical properties of the soil relative to land use patterns
R FIT A BB PH &g 2 ffte Y Biki
Soil depth Land use pH Soil organic carbon CEC Available potassium Clay
/em pattern I(g'kg™ N(g-kg™) /(mg-kg™") N(g-kg™
0~20 A 5.97+0.12b 23.14+0.87 a 18.36 £0.36 a 179+6 a 1806 a
P 6.67+0.13 a 13.06£0.53 b 11.39£0.56 b 142+5b 110+ 11b
B 6.53+£0.08 a 538+0.21c 1046 +0.41 b 109+5¢ 90+9b
20 ~ 40 A 6.84+£0.06 a 7.27+£0.17 a 26.19+131a 158+6a —
P 6.78 £0.08 a 6.66+0.21 a 16.58£0.43 b 106 +3 b —
B 6.73+£0.01 a 2.51+0.11b 7.03+0.37 ¢ 79+11¢c —

W RPFSIANFRFAEERRZRFBE (P<0.05) . TIF Note: Different letters in the same column represent significant difference

(P<0.05). The same below
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Fig. 2 Composition of soil organo-mineral complexes in the soil relative to land use patterns
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Fig. 3 Original X-ray diffraction patterns of soil clay particles obtained using an oriented specimen slide relative to land use patterns
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Effects of Land Use of Different Patterns on Soil Clay Mineral Compositions in

Abstract

Piedmont Plain of Mountain Tai

QI Xingchao WANG Xiaowen LIU Yanli’ LI Chengliang WANG Zhuoran ZHANG Min

( National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer, College of Resources and Environment, Shandong

Agricultural University, Tai’an, Shandong 271018, China)

[Objective] It is well known that soil clay minerals play an important role in sustaining

soil fertility, and composition of soil clay minerals vary with vegetation and management systems and land

use patterns. A field survey of the piedmont plain of Mountain Tai was carried out on variation of clay
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mineral composition in the aquic brown soil with land use, i.e. wheat-maize rotation, poplar plantation
and barren land, its affecting factors and its relationship with soil fertility indices. [Method] Based on
the field survey, soil samples were collected from the fields different in land use for extraction of < 2
pum soil clay particle with pipette method and analysis of composition of the extracted clay and relevant
indices with the X-ray diffraction (XRD) method. XRD was applied to the clay samples for XRD patterns
after the samples were treated separately with (a) the magnesium saturation and air-drying method, (b)
magnesium saturation followed glycerol salvation, or (¢) potassium saturation and heating at 300°C or 500C
method. [Result] Qualitative analysis of the experimental XRD patterns reveals that the soils, regardless
of land use patterns, had illite as dominant clay mineral, which consisted of well crystallized illite (WCI)
and poorly crystallized illite (PCI), vermiculite and kaolinite in the next, and mixed-layer minerals the
least. Quantitative information of clay mineral fraction derived from the fitting procedure for the different
sub-fractions allowed for determination of complex mineralogy of the < 2 pm clay fraction in the soil
samples. Results show that the soil samples varied in percentage of clay mineral fractions with land use.
The barren land was the highest in illite in the topsoil, reaching 75.8% and being, 26.4%, 23.6% than higher
the agricultural soil and plantation respectively. The content of illite was significantly lower in the subsoil
than the topsoil, especially for barren land. PCI varied similarly to illite in content. WCI content reflected
weathering degree of the soil, hence it increased successively barren land to, plantation and agricultural
soil. Vermiculite content in the topsoil was not significantly different between the three different land.
However, it varied more remarkably in the subsoil than in the topsoil and in order of as barren land >
agricultural soil > plantation. Kaolinite content was similar to vermiculite content in variation in the soils.
Barren land soil was lower than the other two in soil organic carbon content and content of inorganic-
organic complexes, too. [Conclusion] The content of illite in the soil negatively related to the content of
vermiculite, but positively related to soil available potassium, which is attributed to the transformation
between illite and vermiculite. The content of soil organic carbon and the formation of inorganic-organic
complexes with sodium dispersion grows in agricultural soil as affected by tillage, fertilization, and so on,
which inhabit movement of the clay minerals in the soil layer, enhance weathering of the soil minerals, and
increase availability of the potassium embedded in illite. Nowadays more and more barren land is reclaimed
into plantation and meadowland, thus increasing vegetation coverage and hence soil organic carbon content,
and controlling erosion of the land.

Key words Clay minerals; X-ray diffraction; Land use pattern; Aquic brown soil; Illite
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