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Fig. 2 Relationship between compaction times and energy under different moistures of brown soil and cinnamon soil
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Responses of Compacted Bulk Density of Brown Soil and
Cinnamon Soil to Moisture Content

QIU Dexun'?, ZHANG Hanyu'?, JIANG Zilong®, LIU Qianjin'*", CHEN Jinhong'?, HAN Yaowei'>

(1 Shandong Provincial Key Laboratory of Water and Soil Conservation and Environmental Protection, Linyi University, Linyi,
Shandong 276005, China; 2 College of Resources and Environment, Linyi University, Linyi, Shandong 276005, China;
3 Lanshan Housing and Urban-Rural Development Bureau, Linyi, Shandong 276000, China)

Abstract: Bulk density is the basic physical property of soil. The variation of soil bulk density is affected by soil moisture
under agricultural machinery or rammed pressure. In this study, compaction experiment was conducted to evaluate the
characteristics of bulk density for brown soil and cinnamon soil under different moistures. The results showed that bulk density of
brown soil increased rapidly first and then tended to be stable with the increase of compaction energy, but cinnamon soil reached
the stable state slowly. The change of soil bulk density with moisture was different under different compaction times, for brown
soil, bulk density increased firstly and then decreased slightly, but when the moisture was 88.3 g/kg bulk density was slightly
decreased under less compaction times, while bulk density of cinnamon soil decreased first and then increased with the increase
of soil moisture when the compaction times was relatively low. However, when the compaction times was more, bulk density
decreased firstly and then increased and finally decreased again with the maximum value appeared at moisture of 136.5 g/kg. The
effects of moisture and compaction energy on soil bulk density were different under tillage condition (=1.6 g/cm®) and
engineering condition (>1.6 g/cm®). The main factors influencing the compaction density of brown soil were moisture and
compaction times, respectively, but for cinnamon soil only was compaction time. Under tillage condition, the compaction density
of brown soil was lowest at low moisture (<50 g/kg), and changed little with the increase of compaction times. While the lowest
bulk density of cinnamon soil appeared at the lower compaction energy (<90 kJ/m®), and was less affected by moisture. Under
engineering condition, when the moisture was about 150 g/kg the compaction energy required to obtain larger bulk density was
the lowest.

Key words: Bulk density; Moisture content; Compaction; Brown soil; Cinnamon soil
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