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ABSTRACT

This work was carried out to study the effect of DLBA additions in improving
physical properties of sandy and calcareous soils. Surface Soil samples were
collected for research purpose from Ismalia and Nubaria regions, respectively.

Soil conditioner was added at rates of 0.0, 0.1, 0.2 and 0.5% and thoroughly
mixed with the investigated soil portions. Then the soil were subjected to wetting and
drying cycles for five weeks, whereas the lower soil moisture content, were in the
range of 3-5%, while the upper values were in the range of 9-15%.

The results revealed that the tested conditioner improved soil properties as
well as its ratio increased. Total porosity, available water and aggregates percentage
were increased, while bulk density values were decreased in both soils. The hydraulic
conductivity values were decreased in the sandy soil. While its values slightly
increased in calcareous soil, due to re-distribution of soil pores.

Finally, application of DLBA had improved physical properties of the tested
soils, consequently it is suitable for conditioning soils. DLBA efficiency was 10% from
agrosoke efficiency, for the same rate of addition on similar soils.

INTRODUCTION

Nonionic surfactants are widely used in the pharmaceutical, cosmetic
and food industries. Nowadays, there are some trails to their use in the
agricultural purposes at a commercial scale. Their attractive properties
referring to their physical adsorption on soil particles presumably prolonging
their activity as wetting agents and maintaining their presence in the surface
soil. They are not insolublized by Ca** and Mg®, also they exhibit low
phytotoxicity when used as soil conditioners, Stewart (1975), Micich and
Linfield (1986).

The improvement effect of soil conditioner on soil properties became
an approved knowledge; Azzam (1983), El-Amir et al. (1993), and Abdulrasol
and Abdulaziz (1998).

The present investigation aims to study the effect of DLBA as a new
soil conditioner on some soil physical properties.

MATERIALS AND METHODS

Surface disturbed (0-30 cm depth) soil samples were collected from
Ismailia and Nubaria regions, respectively. The samples were prepared for
the research purposes and analysis. Soil portions from each sample were

" DLBA : nonionic surfactant, granules hydrophilic, yellowish white, Ph : 5.3 density :
5.54 gm/cm® Micich and Linfield (1986)
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conditioned with 0.0, 0.1, 0.2 and 0.5% of DLBA. After mixing the soils were
subjected to 12 wetting and drying cycles for five weeks, whereas the lower
soil moisture contents were in the range of 3-5%. While the upper values
were in the range of 9-15%. Then, the treated soil materials were left to air
dryness.

The estimated soil properties according to the general methods of
Black (1965) are listed in Table (1).

RESULTS AND DISCUSSION

I: Effect of "DLBA" on soil aggregates percentage and their mean
weight diameters .

Data in Table (2) showed that the values of mean weight diameter
and total aggregate percentages increased by adding nonionic surfactant
DLBA to Table (1)both soils compared with the control. Moreover, the values
increased by increasing the addition rates of soil conditioner to the two soils.

In the sandy soil, data showed that the values of mean weight
diameter increased from 0.21 mm for control treatment to 0.47, 0.48 and 0.54
mm for the treatment of 0.1, 0.2 and 0.5% addition rate, réspectively. The
same trend was obtained for the aggregation values whereas for control it
was 22.20% and for the treatments they were 35.51, 36.43 and 41.19%,
respectively. !

Concerning the calcareous soil the data of Table (2) showed that, the
values of mean weight diameter increased from 0.27 mm for control
treatment to 0.30, 0.35 and 0.44 mm for the investigated treatments,
respectively. The aggregation percentage increased from 27.80% to 32.01,
36.80 and 44.39%, due to the treatments, respectively.

These increases may be attributed to the effect of nonionic surfactant
(DLBA) on the co-agulation of soil particles.

The aggregation percentages due to the 0.5% DLBA ftreatment were
4119 and 44.39% for the sandy and sandy loam soils, respectively.
Mohamed (1990) in a previous similar study found that the addition of
agrosoke by the rate of 0.4% led to 40.20 and 38.11% aggregation for sandy
and sandy loam soils, respectively. This comparison shows that DLBA
efficiency is about 10% from agrosoke efficiency in forming soil aggregation.

Il- Effect of DLBA additions on the soils bulk density (gm/cm®), total
porosity % and pore size distribution.

Data in Table (3) show that, as the application rate of DLBA
increased, the bulk density values for the two soils decreased. The decrease
in sandy soil was 8%, while in sandy loam was 7.3% from the control
treatment. This finding can be attributed to the soil aggregation due to the
treatments and the followed re-distribution of soil pores. Similar data were
obtained by Abdullah (2004), who found 6.3 and 7.9% decrease in bulk
density after acryhop treatment with sandy and sandy clay loam soils,
respectively.
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Table (2): Effect of DLBA on the aggregation percentage, distribution
and mean weight diameter for the investigated soil samples.

Aggregate size distribution % ¥ ! %
Treatment 5.0-2.0 | 2.0-0.84 | 0.84-0.42 | 0.42-0.25 '[/‘A Mn;‘ﬁ‘.D
mm mm mm mm

Sandy soil
Control 2.24 422 712 8.62 2220 0.21
0.1% 8.15 7.01 9.15 11.20 3551 0.47
0.2% 8.13 7.00 9.29 12.01 36.43 0.48
0.5% 9.04 8.1 10.05 14.00 4119 0.54
Calcareous soil
Control 3.30 4.15 8.15 12.20 27.80 0.27
0.1% 3.40 4.30 11.21 13.10 32.01 0.30
0.2% 412 5.22 12.35 15.11 36.80 0.35
0.5% 6.06 6.20 13.03 19.10 44 .39 0.44
* T.A.: Total aggregates * M.W.D. : Mean weight diameter

The values of total porosity reveal that soils were highly affected by
DLBA additions. Concerning the sandy soil; total porosity values increased
from 38.33% for the control treatment to 39.46, 40.60 and 43.25% for the
treatments of applications rates (0.1, 0.2, 0.5% of DLBA), respectively. While
for the calcareous soil the similar.

Table (3): Effect of DLBA on soil bulk density, total porosity and pore
size distribution of the treated soils. :

B.D. i Pore size distribution
[_ Freatment grnlc:m3 TP % Micropores | Mesopores | Macropores
Sandy soil
Control 1.63 38.33 12.44 4.01 21.88
0.1% 1.60 39.46 14.35 5.90 19.21
0.2% 157 40.60 14.99 6.80 18.81
0.5% 1.50 43.25 17.69 7.79 1T 07
Calcareous soil
Control 1.50 40.73 19.82 5.01 16.40
0.1% 1.47 41.92 19.98 7.85 16.09
0.2% 1.40 44 69 21.13 7.97 15.59
0.5% 1.39 46.38 21.58 9.58 15.22
B.D. : Bulk density Micropores 1< 30p
T.P. : Total porosity Mesopores : 30-100p
Macropores 1> 100

Value changed from 40.73% to 41.92, 44.69 and 46.38% for the
same addition rates, respectively.

Similar results were obtained by El-Hady (1979) and Mohamed
(1990) who found that total porosity values were increased by using synthetic
conditioners in sandy and calcareous soils in Egypt.

Concerning pore size distribution which is a good mean for
representing water and air movements in soils, the values in table (3) show
that the application of DLBA in both soils led to re-distribution of soil pores.
Micropores and mesopores were increased at the expense of macropores in
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both sandy and sandy loam soils. Data in Table (3) indicate that the highest
values of pore size distribution were observed with the mesopores in
calcareous soil, whereas, the values changed from 5.01% to 9.58 for control
and 0.5% treatments, respectively. While the highest values in the sandy soil
were observed with the micropores whereas, the values changes from
12 44% to 17.69% for the some treatments, respectively.

Awad (1989) found that the micropores of the sandy soil increased
more than the other types of pores while, the mesopores increased more
than the other pores in the calcareous.

IV- Effect of DLBA on soil hydraulic conductivity :

Data in table (4) showed that the values of hydraulic conductivity
coefficient of sandy soil were decreased from 15.23 cm/h for control
treatment to 13.89, 13.11 and 12.18 cm/h for the treatments of 0.1, 0.2 and
0.5% addition rates, respectively. This decrease could be attributed to the
decrease in drainable pores percentage in sandy soil.

Regarding the effect of DLBA on the calcareous soil, the values
changed from 10.11 cm/h for the control treatment to 12.15 cm/h for the 0.5%
treatment, due to the pore size re-distribution and the increasing of
mesopores percentage. The obtained data are in good agreement with those
obtained by Awad (1989) and Mohamed (1990).

Il Effect of DLBA additions on moisture retention of sandy and
calcareous soils.
Data in table (5) show the effect of the investigated conditioner on
soil moisture characteristics, (water holding capacity, field capacity, wilting
point and available water) in sandy and calcareous soils.

Table (4): Effect of DLBA on hydraulic conductivity of the investigated

soils.
Hydraulic conductivity cm/h
Traaifant Sandy soil Sandy loam soil
Control 15.23 - 10.11
01% 13.89 10.80
0.2% 13:11 10.96
0.5% 12.18 12.15 |

The moisture constants values of both sandy and calcareous soils
treatments increased by increasing the added doses of DLBA used.

The values of water holding capacity in sandy soil increased from
20.08% for control to 22.11, 23.05 and 25.21%, while in calcareous soil the
values were 2811% for control treatment and 29.00, 29.39, 31.28%,
respectively for 0.1, 0.2 and 0.5% of sail conditioner used.

The same trends were observed to the values of field capacity and
wilting point, but the rate of increasing in witting point was less than in field
capacity.
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The increasing rate of available water percentages due to the 0.5%
DLBA treatment compared to the control were 14.68% and 17.09% for sandy
and calcareous soils respectively, while Mohamed (1990) found 6% and 13%
in similar soils with 0.4% agrosoke. Azzam (1983) reported that the available
water for plant increased eight times than the control by using 0.5% P.AM.G.
2 in Inshas sandy soil.

These results could be explained on the basis of the effect of the
DLBA on increasing micropores, mesopores and to aggregates formation.

Comparison between the two soils used indicated that DLBA was
more efficient in increasing amount of available water in calcareous soil than
in sandy soil especially in 0.5% addition rate of conditioner used.

These results are in good agreement with those obtained by De-
Boodt (1990), and Abduirasol abd Abdulaziz (1998) who reported that the use
of soil conditioners increased field capacity, wilting point and available water
in soils with increasing the rate of application.

Table (5) Effect of DLBA additions on soil moisture retention.

Treatment W.H.C % F.C.% W.P. % AW. %
Sandy soil =
Control 20.08 8.77 2.30 6.47
01% 2211 9.1 2.41 6.70
0.2% 23.05 9.87 2.69 7.18
0.5% 25.21 10.71 2.88 7.42
Calcareous soil
Control 28.11 14.55 5.35 9.95
01% 29.00 1513 5.60 10.33
0.2 29.39 16.50 5.86 11.02
0.5% 31.28 17.63 5.94 11.65
*W.H.C : Water holding capacity *F.C. : Field capacity
*W.Pp : Wilting point *AW. : Available water

Generally, DLBA compound enhanced soil physical properties in both
sandy and calcareous soils. Its effect increased as the addition rates
increased. Also, its efficiency was about 10% of agrosoke efficiency.
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