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PROPER DEPTH AND SPACING BETWEEN SUBSOILING

FURROWS IN CLAY-LOAM

SOIL WITH HARDPANS

Ahmed T. Imbabi" Mohamed S. Omran••

ABSTRACT

Effect of su~-soilingon some soil physical propectie~ .".''3 studied for selecting the proper depth and
spacing between the furrow in clay loam soil with hardpansC1t depth of25 em. thickness more than 150 em
and has spreading in all area research place. This study included three different depths (SO. 75 and 100 em)
and two spacings between the furrows of sub-soiling (I and 2 meters). Soil bulk density, hydraulic
conductivity and soil penetration resistance were determined and measured before and after ploughing. Also
required energy and tire slippage wefe measured. Results showed that the proper depth and spacing between
the furrows ofsub-soiling were 50 em and 2 meters, respectively, under clay loam soil conditions.

INTRODUCTION

Deep tillage may play an important and effective role in breaking down soil layers
to improve soil bulk density and porosity (Ansary and Mallah 1986). Also, they found
that sub-soiling at soil depths of 10,20 and 30 cm decreased bulk density by 6.6%, 8.4%
and 13%, respectively, and soil porosity increased, consequently.

Sub-soiling ploughing is not recommended in the heavy clay soils adjacent to the
northern delta lakes of Egypt (EI-Araby et aI. 1984). Deep ploughing treatments showed a
decrease in bulk density value and increasing in water intake rates but showed a little effect
on other soil properties (Handerson et aL 1981).

The relation of infiltration rate physical and chemical characteristics of heavy
textured soils in the part ofthe Nile Delta at Kafr EI-Shaikh showed that both direct and
indirect effects on infiltration rate could be arranged in the following descending order:
initial moisture > clay > capillary pores > volwne of drainable pores> total porosity>
sodium adsorption ratio (Ghazy et aL 1988).

Soil bulk density decreased after tillage. The decrease was much in the upper layer
than the lower one. Such decrease after tillage was due to the break down ofsoil structure
and the increase ofpore spaces. Also the soil penetration resistance increased after tillage
operations. The penetration force almost linearly increased with depth. The same trend
appeared before and after tillage. The fuel consumption increased with the tillage depth
and slightly increased with the speed, as did the draft force (EI-Nakib and Fouad 1990).
Soil resistance values increased by increasing depth of soil profile up to 18 cm then it
decreased after that by increasing depth of soil profile (EI-Banna and Helmy 1992).

By decreasing ploughing depth the bulk density tends to increase for all ploughing
machine types and by increasing the ploughing depth the soil penetration resistance and the
basic infiltration rate tends to increase. By increasing ploughing depth the fuel
consumption rate in Llfed tends to increase while the fuel consumption per unitarea in
Llfed tends to increase (lmara 1996).
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