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THE effect of rice straw and Taflah on some hydrophysical and
chemical properties was studied using alkali clayey soil from El-

Fayoum Governorate in a pot experiment.

The additions of rice straw or Taflah 1o the soil showed highly
significant positive effect on the organic carbon, extractable hu-
mus, lotal drainable pores, quick drainable pores and aggregation
coefficient. Hydraulic conductivity was significantly increased

with the addition of rice straw only.

The interaction effect of the additions of these two conditioners
to the soil significantly increased lotal porosity, water stable aggre-
gates > 0.25 mm and fulvic acids. Also these additions increased
both total organic carbon and extractable humus which resulted in
a pronounced increase of macro pores as well as the aggregate size
of 2.0 - 0.84 mm, the aggregation coefficient and hyraulic conduc-

tivity were increased.

Keywords: natural conditioner, soil properties.

Under arid and semi-arid conditions, much attention has been drawn on
the significance of supplementing organic materials to the soil to im-
prove its physical and chemical properties for plant growth (Kononoba,
1966., Allison, 1973, Van Doren and Allmaras, 1978; Talha ef al. 1979
and Abdel - Ghaffar, 1982). Crop residues are the main available sources
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for increasing organic matter in the soil (Raid, 1982 and Abdel - Samie,
1982).

In Fayoum Governorate (90 km South-West of Caira), the annual
acreage of rice crop ranges between 37000 and 50000 fed. The expected
residues of straw accordingly ranges between 100 and 140 thousand
tons. Meanwhile natural precipitates known as "Taflah” (usually named
as raw bentonite) are found in wide areas of the governorate and is be-
lieved to improve soil conditions growing for crops in a manner similar
to calcifereous amendements (El-Sherif and El-Hady,(1983).

Clayey soils of Fayoum are characterizing by inefficient drainage due
to poor water movement (IFAD, 1979).

Therefore, the present work aims to study the effect of additions of
rice straw or and "Taflahores on the hydrophysical and chemical proper-
ties of a representive alkali clay soil at Fayoum.

Material and Methods

An alkaline clayey soil sample from the surface layer (0-30 cm) of a
farm near to El-Fayoum city was collected air-dried, sieved through a
2mm - sieve and mixed well. The soil characteristics, as determined
according to Black et al. (1965), were found to be: coarse sand 3.2%,
fine sand 21.4%, silt 32.8%, clay 42.6%, electrical conductivity of satu-
rated soil-water extract 2.30 mmbhos/cm at 25°, pH of saturated soil water
paste 8.6, cation exchange capacity 38.48 m.e./100 g soil,exchangeable
Na*, K+, Ca** and Mg**: 12.8, 1.72, 13.48 and 10.4 me/100 g soil re-
spectively and calcium carbonates 3.85%.

A sample of rice straw was collected, air dried, ground lo pass through
a 60 mesh-sieve, analysed according to Jackson (1962) and Cattenie
(1980) and found to contain organic carbon 34.4%, total nitrogen
1.34%, phosphorus 0.2%, potassium 2.56% and C/N 27.7.

A sample of "Taflah , El-Sheif and El-Hady (1983) named it as (raw
bentonite) was collected from the 0-45 cm surface layer of koom
Osheem area (45 km North_East of Fayoum) air dried, sieved through 2
1 mm-sieve and mixed well. Its characteristics were found to be: coarse
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sand 1.2%, fine sand 7.8% silt, 19.4%, clay 47.1% using HCI, but, 3.2,
8.3, 20.8 and 67.7% respectively using sodium hexametaphosphate, or-
ganic matter 1.12%, total nitrogen 0.064%, calcium carbonate 22.88%,
gypsum 1.82 me/100 g, electrical conductivity of the saturated Taflah-
water extract 3.41 mmhos/cm at 25° and pH of saturated Taflah-water
paste 7.8.

The experimental design included soil incubation for 6 months, the
soil received treatments of 4 additions of rice straw (0, 1, 2, and 4% wt/wt
on oven dry basis) x4 additions of Taflah (0, 1, 2 and 4% wt/wt on oven
dry basis).

Three Kilograms of soil was mixed well with the assigned weight of
straw and Taflah. The mixture was packed in a plastic pot and wetted
with distilled water to 60% of the water holding capacity. To avoid mois-
ture loss the soil was covered with polyethylene sheel. However, moisture
content was maintained constant by weighing the pot weekly and bring-
ing it to its initial weight by adding distilled water. The prevailing ambi-
ent room temperature during incubation period ranged from 27+3°.

After six months of incubation, the following determinations were
carried out on the treated soil: total porosity, bulk density and calcium
carbonates according to Black ef al. (1965), field capacity and wilting
point according to Baver (1965) hydraulic conductivity according 1o
Tafha et al. (1979), stable wet sieving aggregates according to Richards
(1954), thus, the aggregation coefficient was calculated according 10 Go-
mah and El-Essawi (1975), drainable pores according to De Leenheer
and De Boodt (1965) and Black et al. (1965), total organic carbon, total
extractable carbon, humic acids carbon and fulvic acids carbon accord-
ing to Knonova (1966). Statistical analysis was conducted according to
Steel and Torrie (1960).

Resuits and Discussion

The obtained data as seen in Tablel indicate that bulk density of the
soil was significantly decreased with the additions of rice straw and con-
sequently total porosity was significanity increased, while increase in
bulk density and was observed accordingly a decrease in total porosity
with the addition of Taflah. Rice straw decreased bulk density of soils
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through its light weight/volume beside its effect on the formation of or-
ganic acids during decomposition which decreased soil pH and conse-
quently soil alkalinity that caused dispersion of soil particles. This inter-
pretation may be a good indicator of soil aggregation status with adding
rice straw to the soil.

Waler stable aggregates >. 25mm in diameter were taken as an indica-
tor of soil aggregates stability (Baver et al., 1972). The data of Table 1
shows that water stable aggregates >0.25 mm were increased significantly
with the additions of Taflah or rice straw to the soil. Also, aggregation
coefficient was significantly increased at 5% level as a result of the addi-
tions of Taflah and rice straw. The aggregation coefficiznt of the soil was
caleulated to find out a net comparison between the different treatments.

Also, the data indicate that the most stable structural units of >0.84
mm in diameter were increased significantly (5% level) with the addition
of either rice straw or Taflah to the soil. These units are used as criteria to
evaluate seoil mechanical stabiltiy and the resistance of the structural units
of soil against breakdown by tillage or by wind erosion (El-Hady, 1984).

'High CaCO; contents in the Taflah acted as cementing agent between

clay particles and as a source of Ca** cation that needed to replace Na*
throughout the process of reclaiming alkali soil and relatively reduce dis-
persion of particles. In addition, Taflah contains high percent of clay
minerals, which play important role in soil aggregation by the means of

electrostatic action, but the presence of alkalinity in the soil inhibit this
role.

In regard to the total drainable pores it was significantly increased
with the addition of rice straw and scarcely significant with the addition
of Taflah to the soil. This influence could be also observed with quick
drainable pores and slow drainable pores, except that of slow drainable
pores which were decreased with the addition of Taflah to the soil. Prev-
lous investigations showed that the addition of organic materials held soil
aggregates apart keeping pore spaces or channels when decomposed
(Abdel-Ghaffar, 1982) and Blot and Koengs (1972).

Soil chemical analysis as shown in Table 1 indicate that total and ex-
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TABLE 1. The main effect of rice straw and "Taflah™ additions as soil conditioners on
soil properties.

Soil propertty Amendements

Rice* we
Control 5 Taflah *

Hydraulic conductivity, mm/hr 2.27 4.63 2.28
Field capacity, % 40.84 43.14 40.98
Wilting point, % 20.44 20.75 20.38
Available water, % 20.40 22.39 20.60

Total porosity (V/V), % 52.28 56.58 53.14
Total drainable pores > 9 p % 32.79 43.87 35.85
Quick, drainable pores > 30 p % 26.36 16.73 30.45
Slow drainable pores 9-30 u o 6.43 7.04 5.40
Bulk density,g/cc 1.25 1.15 1.26

Water stable aggregates:

5.0 -2.0mm, % 8.21 9.87 9.76 . 0.56
2.0-0.84 mm, % 6.40 9.84 9,78 0.72
(.84 - 0.42 mm, % 21.99 19.07 23.48 1.26
0.42 - 0.25 mm, % 9.26 8.98 9.40 0.86
Total > 0.25 mm, % 45.86 47.76 52.52 2.02,
Aggregation coefficient, % 84.70 91.50  112.53 2.48

Total organic carbon, % *** 0.812 1.581 0.842 0.012
Total extractable carbon 24.100 31.400  28.800 0.640
Humic acids carbon *** 8.300 12.500 10.400 0.420
Fulvic acids carbon *** 15.800 18.900 18.400 0.660
Hu/Fu 0.525 0.659 0.563 0.022

calcium carbonates % 3.850 3,190 4.850 0.36

*  Easch value in this column is the mean of the trealments of 1,.2 and 4% rice straw.

s« Egch value in this column is the mean of the treatmenis of 1.2 and 4% Taflah.
*** As percent of the total organic carbon in soil.
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tractable organic carbon humic and fulvic acids were significantly in-
creased with the addition of either rice straw or Taflah to the soil CaCO3
ontent in the soil was significantly increased with addition of Taflah but
it ends to decrease with the additions of rice straw. Evans and Russell
(1959) found that the adsorption from suspensions of the humic and ful-
vic acid components of a soil organic matter exiract by bentonite (as a
clay mineral) was extremely rapid. They also stated that the interaction
of organic colloids with the clay fraction probably takes place in many
soils and may affect the structural conditions, the extractability of the hu-
mus and the rate of decomposition of the organic matter in soil

" Hydraulic conductivity was increased significantly (at 5% level ) with
the addition of rice straw to the soil (Table 1). On the other hand the
additions of Taflah did not affect soil hydraulic conductivity. Field ca-
pacity was increased with the additions of rice straw and wilting point
showed very slight increase which consequently increased the available
water. Addition of Taflah slightly increased soil field capacity and availa-
ble water and it showed little decrease in soil moisture at the willing
point.

The interaction effect of the addition of rice straw and Taflah to this

alkali clay soil is illustrated in Fig. 1 and 2. Examining the curves of the
figures we can easily noticed that the highest interaction effects could be
seen with the properties of: hydraulic conductivity > total organic carbon
> aggregation coefficient > humic acids (Fig.land 2). This means that
the additions of rice straw + Taflah with a rates up to 4% resulted in
highest magnitude of improvement of these hydrophysical properties.
This is recommended to reclaim the alkaline clayey soils.

It can be concluded that in reclaiming clayey alkaline soils which are
abundant at El-Fayoum Governorate as a result of irrigation and
drainage problems, it is recommended to add rice straw with Taflah to
this soil to improve soil hydrophysical characteristics which is the main
problem in such soils.
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1 - Total organic carbon.

2 - Aggregate coefficient.

3 . Humic acids carbon.

4 - Aggregates of 2.0 - 0.84 mm.

5 . Total extractable carbon.

6 - Hu/Fu.

7 . Total aggreagates (> 0.25 mm).
8 - Fulvic acids carbon.

9 . Aggregates of 0.42 - 0.25 mm.

1 3
Rate of additions , ‘4

Fig. 1. Relative values of aggregate size of 2.0 - 0.84 and 0.42 0.25 mm, total aggre-
gates, aggregate coefficient, total organic carbon, total extractable carbon,
humic acids carbon, fulvic acids carbon and Hu/Fu as affected by the interac-
tion of the additions of rice straw + Taflah.
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1 - Hydraulic conductivity.

2 - Quick drainable pores (> 30 p).
3 - Total drainable pores (>9 ).

4 - Slow drainable pores (9 - 30 p).
5 - Available water.

6 - Field capacity.

7 - Total porosity.

8 - Wilting point.

-

]

1 3
Rate of additicna,'/

Fig. 2. Relative values of total porosity, quick drainable pores, slow drainable pores,
total drainable pores, hydraulic conductivity, field capacity, wilting point and
;‘;:H;a;‘ble water as affected by the interaction of the additions of rice straw +
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