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EXTENDED ABSTRACT

Introduction

Soil compaction is regarded as a significant form of physical soil degradation, particularly in the context
of mechanized cultivation. Soil compaction affects a number of key processes, including the water status of
the soil, erosion, the cycle of elements, and finally, plant growth. Additionally, the moisture status of the soil
plays a role in determining the compaction ability of the soil. The use of numerous heavy and semi-heavy tools
and machines in different stages of planting, growing, and harvesting in sugarcane fields in Khuzestan Province
poses a significant risk of soil compaction. It is therefore crucial to understand the impact of soil compaction
on soil quality and plant growth in order to achieve sustainable agricultural management.

Material and methods

The present study was conducted to investigate the effects of compaction on soil water availability
indicators and some growth characteristics of sugarcane plants. A total of nine compaction treatments were
defined, comprising three levels of agricultural tool pressure (low, medium, and high) and three levels of soil
moisture (low, optimum, and high). Different levels of tool pressure were applied through the passage of the
harvester and the cane carrying basket based on the realities of the sugarcane fields. After the application of
the compaction treatments, which were carried out at the time of the harvest, soil samples were taken at the
beginning of the growing season from the depths of 0 to 30 cm and 30 to 60 cm to measure the usual physical
characteristics as well as the indices. Soil water availability including plant available water (PAW), least
limiting water range (LLWR) and integral water capacity (IWC) were obtained. The soil moisture curve was
measured using a pressure plate device and the soil resistance curve was measured using a manual
penetrometer in the laboratory. Plant growth indicators included straw collar diameter (D), straw height (H),
sheath relative water content (RWC), and shoot weight (Y).

Results and discussion

The results of ANOVA showed that both the main effect of compaction factors and their interaction
effects on LLWR and IWC index in the soil surface layer were significant (p<0.05). The highest value of
LLWR and IWC was observed with values of 0.073 and 0.051 (cm®cm®), respectively, in the low soil moisture
level (W1) and the lowest value in the high soil moisture level (W3). In the subsurface layer, the main effects
of compaction factors were not significant on any of the indices. The results of ANOVA for plant indices also
showed that the interaction effects of compaction factors on D and Y were significant (P<0.05). The lowest Y
of 38 tons per hectare was observed in high pressure (P3) and high soil moisture content (W3) treatments.
Correlation test also showed that there is a positive and significant relationship between LLWR indices and Y.

Conclusion

The analysis of the results obtained from the LLWR and IWC indices revealed that soil compaction
restricts the sugarcane plant's access to water, thereby reducing its growth and yield. The moisture content of
the soil during the operation of agricultural machinery is of great consequence with regard to the degree of soil
compaction. Given the simplicity and low cost of soil moisture management and control in comparison to the
weight of the machinery, it is recommended that particular attention be paid to this factor and that the optimal
and critical limits be determined with precision for each tissue class.
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