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ABSTRACT

Pocket penetrometer can be useful tool to quantify the evaporation
rate from calcareous soil and help the user in decision of irrigation scheduling
espicially, for vegetable crops grown in greenhouses. The multiple linear
equations showed significant correlation between r:netration resistance
values (PR), ranging between zero and 4.5 Kg. em" , and evaporation, that
equal soil moisture depletion (SMD), volumetric moisture content (av), calcium
carbonate, wet bulk density and soil fractions.

INTRODUCTION

The change in porosity (E) was directly proportional to change in the
logarithm of maximum compressive pressure (Pm) in soil (Soehne, 1958) as
follows: E =-A log (Pm) + C where, A is a value that tends to remain constant
for a given soil type, and C is a value which changes in soil moisture content.

The linear regression between gravimetric soil moisture content
(Sw,%) and cone index (CI. kPa) with r of 0.73 was obtained by Voohees and
Walker (1977) as follows: CI =4527.75 -187.09 (aw). The highest strength
was recorded in .the surface layer of soil (Hartge et. al.. 1978). Also, Hayes
and ligon (1981) reported the following equation which related soil type and
zero centimeter cone index (CI zero. kPa) = [- 5.98 +12.39 Ub) + 0.294 aw] *
CONV where, CONV is a conversion factor from Spi to kPa, Ib is a dry bulk
density, Mg.m·3 and aw is the moisture content on dry basis, (%). Sadaka,
(1988) found linear relation, with high correlation coefficient, between soil bulk
density Ib (Kg.m·3) and penetration resistance, Kg.cm·2 for sandy clay soil at
EI-Nubaria region as follows: fb = 1405.0 + 0.6567 * (PR) r = 0.986.

There is a strong variation in penetration resistance at and close to
soil surface. Penetration resistance showed negative relationship with
gravimetric moisture content of soil (aw %) as it varies through out the year
Spain et a/. (1990).AJso, they found a multiple regression between penetration
resistance and bulk density (fb), and soil moisture content (aw), %.

In arid regions, the process of drying involves considerable losses of
water and the moisture content at the end of the period of constant drying rate
AS/At and constant temperature of the soil speciments is correlated with the
frist critical potential of water in the soil (Kapinos at a/. 1991). The
measurement of moisture suction at the soil surface reflects the dryness due
to evaporation, but it is difficult to measure it directly, at soil surface. There
fore, the measurement of penetration resistance of soil surface is easy mean
to reflect the dryness of soil surface.

Hence, the present study aimed to find out quantitative relationship
between penetration resistance of soil surface and soil moisture depletion
















