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Abstract

This research aimed to clarify relationship between soil compaction and growth as well as yields of
sugar cane. Additional objective was to investigate physical and mechanical properties of soil in sugar can
planting field.

For the study on relationship between soil compaction and growth and yield of sugar cane, the field
experiments were conducted under experimental design of RCBD with four treatments of different levels of soil
compaction and four replicates in order to reduce influence of surface irrigation. Sugar cane was planted in the
fields which were compacted by tractor wheels to four levels of soil compaction with 0, 5, 15 and 20 numbers
of passages, which met soil condition in current sugar cane growing field. The results showed that soil
compaction had negative effects on both growth and yield of sugar cane but had no significant effect on
percent brix. The yield of 15 passes compacted field showed the lowest value reducing by 22.90% when
compared to no compacted field. However, in the field of 20 passes compacted field, since compaction zone
was near soil surface, it was high moisture content after watering. Therefore, penetration resistance was
rectified and sugar root could easily penetrate and, consequently, resulted in no significant difference of
growth after 2 months between sugar canes in 20 passes compacted field and no compacted field. However,
the yield of sugar can in 20 passes compacted field was much lower than that of no compacted field. It was
no significant difference with yield of 15 passes compacted field. This may be because the germination rate of
sugar cane in the 20 passes compacted field was the lowest. For influence of block or surface irrigation,
positive effect of high watering was recognized and it seemed to reduce the effects of soil compaction.

For the study of physical and mechanical properties of soil compaction in sugar cane planting fields,
investigations of cone penetration resistance, bulk density and moisture content were conducted in 16 sugar
cane planting fields including 10 fields with mainly using agricultural machine and 6 fields with using man
power. From investigation, it was found that average value of bulk densities of soil in machine-using fields
were 12.6% significantly higher than one in man power-using fields. Moreover, field with higher number of
cane ratoon seemed to show higher bulk density. The contour of cone penetration resistance told that every
fields had high compaction zone beginning at depth from 50 cm, where was no tillage layer, reflecting subsoil
compaction problem. When focusing in tillage layer, higher soil compaction appeared in machine-using fields
and cone penetration resistance exceeded 2 MPa especially for higher number of ratoon. Besides, its
distribution pattern was more scattering. On the other hand, in case of man power-using fields, soil cone
penetration resistances in all fields were lower than 2 MPa and showed less scattering distribution pattern.
Correlation analysis of cone penetration resistances manifested that more similar variation in cone penetration
resistance was found among man power-using fields and at depth less than 40 cm. From analysis of different
value between soil cone penetration resistances in standard normal form of different fields, it could state that

using machine brought about more soil compaction at following ratoon, especially at position 80-120 cm.



