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ABSTRACT: Two field experiments were conducted during winter season
of 1999/2000 for wheat and summer season 2000 for maize to study the effect
of no-till (zero tillage) and three ploWing depth (20,40 and 60 cm) and their
residual effect on soil hydrophysical properties, wheat / maize productiVity
and spatlotemporal variability of soil bulk density and soil penetration
resistance. A Randomized Complete Block Design (RCBD) with three
replication was used.
The results indicated that increasing ploWing depth significantly decreased
soil bulk density values and penetration resistance values in surface,
subsurface and deep layers. Bulk density and penetration resistance values
increased with time as fallow: Harvest time values of maize > Harvest time
values of wheat > Beginning of growing season values. Data showed that
significantly increased hydraulic· conductiVity values with in&reasing plOWing
depth. While it decrease at the end ofseason of wheat and maize.
Total soil porosity was higher in the treated soils than in no-till. The highest
total porosity values in surface and subsurface layers were observed with
plowing to 60 cm depth. It was increased to 53.58 % in surface layer and to
53.20 and 52.08 % in subsurface and deep layers with increment rate 5.90,
11.88 and 10.43 % repetitively. The results indicated the decrease in total
porosity values with time, it decreased from 53.58 % to 51.76 % in surface
layer by decrement rate 3.4 % with to 60 cm depth, while it was decreased to
50 % and 49.81 % by decrement rate 6 % and 4 % for subsurface and deep
layers respectively. The data showed that increase in air porosity values with
plowing depths in comparison to no-till for all soil layers, while it was
decreased with time. The highest air porosity values were observed with
plowing to 60-cm depth in deep layers. It increased to 28.10, 23.60 and 27.21
% in deep, subsurface and surface layers with increment rate 44.9 %, 50.8 %
and 40.9 %, respectively. The results revealed decrease in water storage
porosity values with plowing depths and increases in it's values with time,
under the same plOWing depth (to 60 em) and. for all soil layers. The data
showed an increase in total drainable pores and quick drainable pores values
with plowing depth in comparison to no-till for all soil layers which it was
decreased with time. The highest total drainable pores and quick drainabla
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pores values were obselVed with plowing to 60 cm depth in surface layer.
Total drainable pores was increased to 46.72,42.60 and 34.68% for surface,
subsurface and deep layers with plowing to 60 cm depth, which quick
drainable pores volume was .increased to 31.58, 28.57 and 24.70% for the
same soil layers and plowing depth, respectively.
Increasing of plowing depth up to 60 cm has resulted in increasing of the
cumulative infiltration rate to the highest value (2.39, 3.08 and 2.06 cm/hr), in
the beginning of the season and the end of growing season for wheat and
maize, respectively. The fine aggregates « 0.25 mm) decreased with plowing
depth but the coarse aggregates (> 0.25 mm) increased with plowing depth.
The fine aggregates increased with the end of maize more than the· wheat
season. The same trend ofstructure coefficient (S.C.) was noticed.
Lastly, data reveal that crop production of wheat and maize, expressed as
grain yield has significantly increased from 2.71 and 7.90 ton/ha at zero
tillage to 3.80 and 10.59 ton/ha at 40 cm plowing depth in wheat and maize,
respectively. Statistical analysis showed that insignificant increased between
40 cm and 60 cm plowing depth. The spatial continuity of soil bulk density
and penetration resistance Increases from low to high with increasing
plowing depth in different soil layer using kriging techniques. The spatial
uniformity of soil bulk density and penetration resistance increases with
time; .
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INTRODUC1"ION .
Calcareous soils are characterized by low organic matter contents,

unstable aggregates, and are particularly vulnerable to compacting, crusting.
These poor physical conditions limit plant-available water, air movement to
the roots, restrict seed gennination, seedling emergence, and root growth
and consequently plant-yielding ability. The adverse effects of soil
compaction on crop growth have been recognized for seasons and years.
Bulk density and soil strength are two physical properties, which quantify
soli compaction.

Tillage Is considered as a technique. that plays an important role in soil
and water conservation where the process of infiltration, runoff, and
evaporation are involved. Tillage is defined as the mechanical manipulation
of the soil aimed at improving soil conditions affecting crop production
(Hellil, 1982). The intensity of tillage, different tillage systems affect the
physical properties of soil, such as water content, bulk density, penetration
resistance, and soil porosity. Changes in soil physical properties might be
expected to develop slOWly after the initiation of conservation tillage.
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