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ABSTRACT

A sandy soil from Meet Kenana, Qalyoubia Governorate was used in the
sisdy. Four sources of organic manure were used ie. chicken manure (CM),
charred rice straw (CRS), sugar beet residue compost (SBC) and sugar lime (SL)
“ a sludgy waste of lime-rich material residual from beet sugar factories”. The
mates of application were 2 %, 4 % and 8 % w/w in 3 replicates. Organic wastes
were added to the soil in plastic pots of 5 kg capacity and watered to about the
feld capacity and left for one month. Pots were watered weakly to maintain soil
msisture to about the field capacity. After that, 20 grains of maze {Zea mays, cv
heyprid 2 Taba) were sown for 45 days, followed by 20 barley grains for another
45 days. After barley cutting, soil pots were left to complete one year, after which
soil samples were taken for physical and chemical analyses. The obtained results
cowld be summarized as follows:

1- Organic wastes (material) application decreased soil bulk density and
increased total porosity. Volume of drainable pores (VDP) was decreased
with addition of all the organic wastes and the decrease was more
pronounced with sugar lime addition. Water holding pores (WHP) and fine
capillary pores (FCP) were increased with addition of organic wastes the
increase was more pronounced with adding chicken manure. This reflected
on the hydraulic conductivity (HC) of the soil which decreased from 28.1 to
20.6 em/hr, at R; addition.

2 - Soil water contents at field capacity, wilting point as well as available water
contents were increased due to the addition of the organic wastes and the
increase was more pronounced with the charred rice straw, this reflects the
high retentive capacity of the CRS in comparison with the other wastes under
study .

3 - Soil salinity increased in the all treatments of added organic wastes, except SL
which decreased it; organic matter increased and soil pH decreased due to
addition of these organic wastes.

4 - The effect of these materials depended on their kind and rate of the applied
material.
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INTRODUCTION

Under arid and semi arid conditions much attention has been drawn to
applying natural so0il conditioners especially to sandy soils to improve their
physical and chemical properties. Proper application of appropriate soil
conditioners would improve soil structure, pore size distribution, moisture
characteristics and many other physical and hydrological properties which would
lead to adverse effect of salinity.

Addition and incorporation of organic residues to sandy soils would
create a favorable environment for plant growth, Aziz et al. (1998) reported tha
application of farmyard manure 10 a sandy soil markedly increased the amount of
total soluble salis. On the other hand, Abou-Baker and Omar (1996) reported that
organic composts lowered soil salinity. Abdel Sabour ef af. (1997) reported that
addition of organic waste composts were effective in reducing bulk density and
increasing water holding capacity of a sandy soil in Inshas. Hamoud (1992) and
Awad (1998) found that addition of pouitry manure or farmyard manure to a
sandy soil decreased its pH and the decrease was progressive with increasing the
application rate. Aziz et al. (1999) reported that bulk density decreased due to
sandy soil conditioning with farmyard manure; and the soil moisture content at
field capacity increased, while the willing point was not affected and the
hydraulic conductivity decreased. Zebrath et al (1999) reported that soil water
retention increased and soil bulk density decreased due to addition of 2 % organic
matter. El-Sharawy ef al. (2003) found that application of composts made of
cotton stalks or rice straw to a sandy soil decreased soil bulk density, hydraulic
conductivity, and increased soil moisture at field capacity, welting point and
available water content; with rice straw compost being of the more effect. Negm
et al. (2004) found that addition of saw-dust and farmyard manure to a sandy soil
increased its total porosity, capillary pores, water holding capacity, field capacity
and available water, and decreased its quickly drainable pores and bulk density.

The current investigation was carried out to study the effect of adding
some organic materials as natural organic conditioners on some physical and
chemical properties of sandy soil.

MATERIAL AND METHODS

A surface sandy soil was taken from the 0 - 15 cm surface of a soil in
Meet Kenana, Qalyoubia Governorate, Egypt, lo be used in the current
experiment.

The soil was air-dried, crushed and sieved through a 2 mm sieve, then
thoroughly mixed and kept for analysis as well as experimental work. Physical
and chemical properties of the studied soil, were determined according to the
standard methods outlined by Klute (1986) and Page et ol (1982), and are
presented in Table 1 .
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10.35
2.27
4.79
Sand

Saturation percentage (%) 22.04

i Field capacity(%e) 10.73
ilting point {%) 5.39
Available water (%) 5.34
Bulk density (g cm™) 1.73
 Particle density (g cm™) 2.95

Total porosity (%) 35.04

! Hydraulic conductivity (cm h') 28.28
3.59
8.10
CaC0, (%) 0.36
i Organic matter (%) 0.36

Soluble ions (mmol /L)

6.40
1431
0.00
16.16
5.28
3.36
21.40
6.83
Exchangeable cations (cmol_kg™)
5.16
2.33
0.79
2.33
10.60
Available macro-nutrient (mg kg™’
24.29
14.61
195.00
Available micro-nutrient (mg kg™

9.20
3.60

: 4.00
pH: in 1:2.5: soil: water suspension at 25 °C; soluble ions: in paste extract with 80,
being calculated by difference between cations and anions.

Available nutrients: Extracted by ammonium bicarbonate - DTPA; available N denoles
NO-N
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Organic materials used in the experiment are:

{1) Chicken manure (CM): manure collected from a chicken farm.
(2) Charred rice straw (CRS): rice straw bumnt anaerobically (with no acration)
till becoming a black material resembling charcoal.
(3) Sugar beet residue compost (SBC): leaves and residues of sugar beet roots
collected from ficlds at harvest and the preparation of roots before squeezing
them, and composted as described by Abou El- Fadl (1970).
(4) Sugar lime (S.L): The sugar lime is a waste by-product of sugar refinery
industry resulting from the beet sugar Factory, El-Hamouf, Kafr El-Shaikh
Governorate. It was dried made in a form of powder of light brown colour.
Upon drying, the lumps break down easily to very fine powder. It is rich in

calcium carbonate (CaCOs, 73.1%).

Table (2) shows properties of the organic materials used in the current

experiment.

Table (2): Chemical and physical properties of the organic wastes (materials)

used in the current study.
Property CM_| CRS SBC SL™
PH in (1:5) soil suspension 6.94 8.15 8.58 8.80
EC dSm" in (1:10) soil suspension 8.73 436 8.75 1.90
Organic carbon(%) 11.60 | 14.60 8.40 3.40
Total nitrogen (%) 3.80 1.80 4.90 0.90
C: N ratio 3.05 | 811 1.71 3.78
Organic matter (%) 2320 [ 2920 16.80 6.80
Total P (%) 089 | 048 0.52 0.62
Total K (%) 243 | 248 6.81 0.25
Ca™ (%) 108 | 0.84 1.80 972
Mg™ (%) 0.58 0.29 1.66 0.94
Na' (%) 022 | 021 5.90 0.26
Total Fe (mg kg") 3745 | 829 6001 | 1110
Total Mn (mg kg") 140 85 200 157
Total Zn (mg kg ) 1113 850 1659 1279
Moisture content (%) 9.25 6.84 447 349
Bulk density g/cm® 069 | 024 0.64 0.74

*. Chicken manure; **: Chard rice straw;, ***: Sugar bect compost; ****sugar lime

Greenhouse pot cxperiment:

A pot experiment was cammied out in the greenhouse to study the effect of
adding organic materials on the physical and chemical properties of the used

sandy soil.

The soil was packed in plastic pots of 5 kg capacity. The experimental
design was a randomized complete block, factorial, involving two factors as

follows:

1) The orgamic wastes: Chicken manure (CM), Charred rice straw, (CRS),
Sugar beet compost (SBC) and sugar lime (SL)
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2) The rate of addition: 2.0, 4.0, and 8.0 % [rates equivalent to 10, 20, and 40
metric tons / fed., on the basis of 30 c¢m soil depth]. A no-organic matter
treatment (control) was also, carried out. Therefore, there were 13 treatments
[i.e. (4 organic waste materials x 3 rates) + 1 control]. Treatments were done
in three replicates. Organic materials were added and thoroughly mixed with
the soil. All pots were watered to maintain the soil moisture content at about
field capacity. Soil pots were left without cultivation for one month to permit
a degree of biodegradation of the added materials and mineralization of
nutrient clements. Thenafier, 20 sceds of maize {Zea mays, cv. Hybnd 2
Taba) were planted in each pot. Pots were watered to maintain the soil
moisture content at about field capacity during the period of the experiment.
The experiment continued for 45 days. after which maize scedlings were cut.
After that, 20 barley grains were sown in the same pots for another 45 days to
study the residual effect of the added organic materials on the soil properties
through one year. After cutting barley seedlings, pots were left to complete
one year (keeping moisture content at field capacity), at the end of which soil
samples were taken for analysis to assess the residual effect on soil.

Soil parameters determined at end of experiment:

Physical determinations

(1) Bulk density

(2) Total porosity, calculated from particie density and bulk density.

(3) Pore size distribution, calculated from the total porosity and the volumetric
percentage of water retained in the soil at different applicd pressures.

(4) Soil moisture contents at field capacity (FC), wilting point (WP} and
available water (AW)

(3) Hydraulic conductivity

Chemical determinations:
Electrical conductivity (EC); Soit pH and Organic matter content

All data were subjected to statistical analysis according to Snedecor and
Cochran (1980).

RESULTS AND DISCUSSION

1 - Effect of added organic wastes (materials) on soil physical properties:
A - Seil bulk density (BD):

Data (Table 3) indicate that addition of organic wastes significantly
decreases soil bulk density (BD); this could be attributed to the low specific
gravity of the added organic materials and the role of their decomposition
products in enhancing aggregation process and production of suitable structure
parameters which increase the apparent soil volume and consequently, decrease
bulk density (Gouda, 1984 and Aziz et al., 1999). The decreases of BD follow the
descending order of: charred rice straw (CRS) > sugar beet compost (SBC) >
chicken manure (CM) > sugar lime (SL). These decreases are 16.6 > 13,6 > 11.2
> 3.6 %, respectively as compared with control. Significant differences occurred
among the 4 materials. The decrease in soil BD reflects the improvement in the
physical conditions of sandy soil; most probably due to increasing the formation
of stable aggregates, (Elsharawy ef al, 2003).
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Results indicate also that increasing the rate of adding organic materials
is associated with a progressive decrease in BD. The main effect of the rate of
addition showed decreases in BD with a descending order of: R; > R; > R, with
decreases in BD of 15.4 > 10.7 > 7.7 %, respectively in comparison with the
controd treatment.

Thus, according to the main effect the most effective material is the
charred rice straw (CRS) and the least effective one is sugar lime. The
effectiveness is increased by increasing rate of organic material addition.

Soil total porosity and pore size distribution:
Soil total porosity (TP)

Results in Table 3 show that total soil porosity (TP) is significantly
increased upon addition of organic materials. These increases in TP follow the
descending order of: CRS > SSC > CM > SL; and increases in TP amounting to
286 > 241 > 199 > 5.4 %, respectively. Increasing the rate of addition is
associated with a progressive and significant increase in TP. The increases of TP
comparing with control are 13.6, 18.5, and 264 % duec to R; R; and R,,
respectively. Therefore, the most effective organic material is the CRS and the
least effective one is SL; and the effectivencss was highest at the highest rate.

Table (3): Effect o})‘ agnculture orgamc wastes appllcatlon on soil bulk density

Bulk densit ity (g_cm Total poros:tli/o)
Rate of addition
Rz Rg Mean R3
1.64 1.60 1.63 . . 46.04
1.42 1.31 1.41 . . 50.57
1.53 1.43 1.50 ) . 4781
1.46 1.39 1.46 . . 39.38
1.51 143 . . 4595
LSD-tS'/- M=001 R=NSMxR=NS
t Control
*A sandy soil (from Meet Kenana). NS: non-s:gmﬁmnt
Conlrol = non- treated soil R; = 2 % (w/w) Ry = 4 % (w/w) Ry= 8 % (wiw)
CM: chicken manure CRS: Charred rice straw
SBC: Sugar beet compost SL: Sugar lime

There is a significant interaction, since no differences occur between
CRS and SBC when the rate of addition is low (R,), but at the high and highest
rates (R, and R;) CRS is superior to SBC. Another interaction occurs: SL is the
only material where the progressive increases with the increase in its rate of
addition are very little and not statistically significant. Thus increasing SL rates
shows no significant effect.



Effect Of Application Of Agriculture Organic Wastes.....1315

Soil pore size distribution:

Pore size distribution, in general, involves the volume drainable pores
(VDP = > 28.8)); the water holding pores (WHP = 288 - 19u) and the fine
capillary pores (FCP = < 0.19p).

Volume drainable pores (VDP):

Results in Table 4 show that the addition of the organic materials
significantly decreases VDP; this decrease is more pronounced with sugar lime
addition. This may be due to the breakdown of sugar lime lumps into fine
particles and consequently, a movement and precipitation of these fine particles
between soil particles to decrease the pore volume and hence the volume of
drainable pores. The decreases in VDP follow the descending order of: SL > CM
> SBC > CRS and amounts 18.8 > 8.7 > 7.9 > 5.4 %, respectively as compared
with control.

Increasing the addition rate of organic wastes is associated with a
progressive and significant decrease of VDP. The main effect of the rate of
addition shows an order of: R; > Ry > R; with decreases of 12.8 > 99> 7.9 %,
respectively. Differences between the 3 rates are significant. Charred rice straw
(CRS) is more effective when added at the low rate R;.

Therefore, according to the main effect results show that the most
effective material is SL. and the least effective one is CRS; and the effectiveness
is high at the highest rate. Effect of both CM and SBC is similar. The highest
decrease in VDP due to the addition of SL may be due to the breakdown of its
lumps to a very fine powder on soil surface upon its addition and mixing with the
soil as well as its high content of CaCO, which acts as a cementing agent
enhancing aggregation of soil particles and hence decreasing the VDP in the soil.

Fine capillary pores (FCP):

Results in Table 4 show that adding of organic wastes particularty CM
and SL increases FCP of the soil,. The main effect of organic wastes additions
shows increases in FCP with a descending order of: CM >SL> SBC > CRS and a
increases of 12.0 > 6.7 > 5.8 > 0.1, respectively.

Increasing the addition rate is assoctated with an increase in FCP,
although this is significant only at R;. The main effect of the rate of addition
shows a descending order of Ry > R; > R, with increases in FCP % of 983> 5.8 >
3.4 %, respectively. Therefore, the most effective material is (CM) and the least
effective one is (CRS); and the effectiveness increases by increasing the
application rate. The most effective rate was R, followed by R, and the least
effective was R,.

Water holding pores (WHP):

Results in Table 4 show that the addition of organic wastes significantly
increases WHP, with a descending order of CM > SL > SBC > CRS; and
increases of 284 > 22.7 > 22.4 > 15.4 %, respectively as compared with the
control. Although, the charred rice straw (CRS) is the least effective organic
materials, its positive effect on WHP is more pronounced when added at a low

rate (R,).
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Increasing the ratc of addition is associated with a progressive and
significant decrease in WHP with an order of: R; > R; > R, with increases of 25.8 >
22.1 > 18.8 %, respectively comparing with control, Differences between the 3 rates
are significant. Charred rice straw (CRS) is more effective when added at the low mate
R;. Such a pattern of response to organic materials ocoars at all rates of addition; and
the response to addition rates occurs with each organic material i.e. no significant
interaction is found between organic matter sources and rate of addition.

Therefore, the most effective organic material is CM and the least

effective one is CRS; and the effectiveness is high at the highest rate of addition,
except CRS.

Table (4): Effect of agriculture organic wastes application on soil pore size
distribution of the sandy soil*.

| Treat. ™M) Volume drainable pores (%)
Rates of sddition (R)
R, R; R, Mean
CM 55.86 51.91 51.81 53.19
CHRS 33.77 55.69 55.86 55.11
SBC 54.29 54.41 52.31 53.67
SL 50.72 47.99 43.12 47.28
Mean 53.66 52.48 50.78

i LSD at 5% | M=1.2 R= 0.9 MxR=NS
| Control 58.25

Fine capillary pores (%)
CM 22.37 24.54 25.13 24.01
CHRS 22.12 21.16 21.08 21.45
SBC 22.28 2241 23.34 2268
SL 21.84 22,59 24.18 22.87
| Mean 22.15 22.68 23.52
| LSD at 5% =1.4 R=0.7 MxR= NS

Control 21.43

Water holding pores (%)
CM 24.33 26.53 2745 26.10
CHRS 24.12 23.16 23.06 23.45

SBC 2417 24 99 2549 24,88
SL 23.96 24.59 2528 24.94
Mean 24,18 24.82 25.57

M=0.6 R=0.4 MIR=NS

2. Effect of organic wastes on soil moisture contents at field capacity, wilting
point and available water:
Ficld capacity (FC):
Results in Table 5 show that organic wastes addition significantly
increase soil moisture content at FC with a main effect order of CRS > SBC >
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CM > SL where increases are 26.1, 36.8, 32.9 and 17.3 %, respectively as
compared with control. This may be due to the formation of large aggregates
which increase soil porosity as well as formation of a network of root system.
Also, this finding could be attributed to the presence of colioidal materials
produced from organic materials which encourage and enhance moisture
adsorption and retention, (Singh, 1980a and El-Toukhy, 1982, ElSharawy ef al.,
2003).

Increasing the rate of addition significantly increases FC with a main
effect of Ry > R, > R, with increases of 46.3 > 251 > 13.3, %, respectively. There
are significant differences between the 3 rates within each treatment. Therefore,
the most effective organic material is CRS and the least effective one is SL.

Wilting point (WP);

Results in Table 5 show that the addition of organic wastes significantly
increases soil moisture content al WP with a main effect of: CRS > SBC > CM >
SL and increases of 33.2, 28.6, 22.8 and 13.9 %, respectively, (ElSharawy et af,
2003).

Increasing the rate of addition significantly increases WP, i.c. R;> R; >
R, where increases are 42.3 > 21.3 > 10.4 %, respectively as compared with
control. This occurred with all of the added organic materials since there is no
significant interaction between the kind of organic material and the rate of
addition. Therefore, the most effective organic material is CRS and the least
effective is SL; and the effectiveness is highest at the highest rate. Both CM and
SL are similar; CRS is superior to SBC and both are superior to CM and SL.

Available water content (AW):

Results in Table 5 show that AW is significantly increased due to the
addition of organic materials. The pattern is as follows: CRS > SBC > CM > SL,;
and amounts 40.5 > 37.1 > 29.2 > 20.6 %, respectively comparing with control.

Increasing the rate of addition is associated with a progressive and
significant increase in AW content, with a main effect of: R; > R, > R, and
increases of 50.6 > 34.1 > 16.2 %, respectively. Such a pattern of response
occurred with all organic materials, i.c. no significant interaction occurred
between the kind of material and the rate of addition. Therefore, the most
effective organic material is (CRS) and the least effective one is (SL); and the
effectiveness is high at the highest application rate. Both CM and SL are similar;
CRS is superior to SBC and both are superior to CM and SL.

3 - Soil kydraulic conductivity (HC):

Results in Table 6 show that HC significantly decreased upon addition of
the organic materials as compared with control. The main effect shows an order of
CRS > CM = SBC > SL; with a decreases of 345 > 278 = 278 > 6.4 %,
respectively. Decreasing of HC may be due to (@) increased organic mailcr
content from decomposition of roots of maize and barley previously grown on the
soil and (b) formation of a network of root system; which forms more aggregates
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and more micro-pores on the expense of macro-pores and hence reducing water
percolation through the soil. The highest decrease in HC due to addition of CRS
could be attributed to a movement of the charred particles of the material
downward and consequently filling the macro pores and decreasing the
movement of water through the soil matrix. ElSharawy et al. (2003) applied rice
straw compost to a sandy soil and observed a decrcase in soil hydraulic
conductivity.

Table (5): Effect of agriculture organic wastes application on soil moisture
contents at field capacity, mltmg point and available water (on

Field capacity(%)
Rates of addition (R)
R; Rs
11.30 12.94
11.84 13,95
. 11.53 13.65

SL . 10.26 12.03
: Mean . 11.23 13.14
} LSD at 5% | M=0.7 R=0.4 M x R =0.1
| Control 8.98

Wilting point (%)
CM 4.86 5.65
CRS 5.53 592
SBC 5.32 5.68
SL 4.63 5.13
i Mean 5.09 5.59
| LSD at 5% | M=0,09 R=0.06 MiR=NS
Control 4.61

Available water (%)
CM 4.85 5.62
CRS 5.53 5.92
SBC 5.29 5.85
SL 4.66 5.13
S.08 5.86

M=0.09 R= 0.06 MxR=NS

4.37

Increasing the rate of addition decreases HC progressively and
significantly. The main effect of the rate shows an order of R; > R; > R; and
decreases of 26.69 > 22.06 > 16.34, %, respectively, This occurred with all of the
added organic materials since there is no significant interaction between the kind
of material and the rate of addition.
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Table (6): Effect of agriculture orgamic wastes application on hydraulic
conductivity (cm. h™") of the investigated sandy soil*,

Treatment (M) Rate of addition (R)
Rl R; R; Mean

CM 224 20.3 18.3 20.3
CRS i9.8 18.2 172 18.4
SBC 224 203 183 20.3
SL 273 26.1 255 26.3

Mean 23.% 219 20,6

LSD at 5% M=19R=1L1IMxR=NS
Control 28.1

4. Effect of organic materials addition on some soil chemical properties:
A - Soil salinity (EC):

Results of Table 7 show that soil salinity (EC in dS m” of the soil past
extract) significantly increases due to CM, CRS and SBC additions but
significantly decreases due to SL addition with average increase of 2.8, 8.4 and
19.6 % for the former 3 materials and a decrease of 8.9 % for the latter material,
The increase in salinity due to CM, CRS and SBC additions reflects the saline
nature of these materials (see Table, 2). These results agree with those obtained
by Abou Gabal (1990), Aziz ef al. (1998), El-Kamar (2003) and ElSharawy ef al.
(2003).

The decrease in soil salinity due to SL addition, on the other hand, and
despite the high salinity of this material may be due to the very high HC of the
soil treated with this material in comparison with the other materials. The high
soil HC facilitates the movement of water through soil and hence leaching cut the
salt from the soil.

Increasing the addition rate is associated with a progressive and
significant increasc in soif salinity, with a main effect oft Ry > R; > R,; and
increases of 7.6 > 5.6 > 3.8 % comparing with control, respectively, and the
differences between the rates are significant,

A significant interaction between the source of organic material and the
rate of addition is found. In the case of CM. a significant difference occurs
between R, and R but no significant differences occurs between R; and each of
R, and R;. In the case of CRS, no significant differences occurs among all of the
three rates. With SBC significant differences occurs among the three rates of
addition. With SL there is a significant difference only between R;and R,

B - Soil (pH):

Results in Table 7 show that the addition of organic materials decreases
soil pH, particularly by adding SL. pH decreases take the following order: SL >
CRS > CM > SBC. Also, soil pH decreases with increasing the addition rate. The
docrease of soil pH is progressive but not significant with the rate; also the
responsc to rates occurs with each organic substances ie no significant
interaction is found between organic matter sources and the rate of addition.
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The decrease in soil pH can be attributed to the decomposition of
organic matter and formation of organic acids which would decrease the soil pH.
Also, organic matter decomposition would result in carbon dioxide formation
which dissolves in soil moisture forming carbonic acid (H,CO,) that leads to a
decrease in soil pH, (ElSharawy et al., 2003).

C - Soil organic matter content (OM):

Resulis in Table 7 show that organic matter content in the soil
significantly increases upon addition of organic materials with a main effect of:
CRS > SBC > CM > SL and increases of 466.7 > 1333 > 80.0 > 26.7 %,
respectively, (El-Kamar, 2003) and ElSharawy et al., 2003).

Table (7): Effect of agriculture organic wastes application on soil salinity (in

saturated paste extract, dSm™); pH (in 1:2.5 suspension at 25°C)
panic matter content (%) of the investigated soil*.
EC (dSm™)

Rates of addition (R)
R Rs
3.97 4.04 4.12
421 426 4.30
4.47 4,71 4.91
3.67 3.57 3.51
‘ 4,08 4.15 4.23
{ LSD at5% | M =0.08 R = 0,06 MxR =0.13

Control 3.93

pH
CM 8.15 .13
CRS 8.14 8.10
SBC $.18 8.14
SL 8.16 8.04
‘ Mean 8.13 8.09
| LSD at5% | M=0.06 R=NS MiR=NS
| Coatrol 8.17

Organic matter content (%)
CM 0.24 0.27 0.31
CRS 0.42 0.91 1.22
SBC 0.23 0.35 0.48
SL 018 0.19 0.21
Mean 0.27 0.43 0.56
) LSD at 5% | M = 0.04 R=0.03 MxR=0.06
Control 0.15

Increasing the addition rate of organic material is associated with
progressive and sighificant increase in organic matter content with a main effect
as follows: Ry > R, > R, and increases of 273.3, 186.7. and 80.0 %, respectively.
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Results show also, that there is an interaction between the source of
organic material and its addition rate. Significant differences among R;, R; and Ra
occur in the case of CRS and SBC whereas no significant differences occur with
CM or SL.

CONCLUSION

In general, addition of agriculture organic wastes (materials) to the sandy
soil as a natural organic conditioners lcads to a decrease in macro pores and an
increase in micro pores. This mises the refaining capacity of soil and
consequently, reduces the velocity of water movement within the soil, decreases
s0il hydraulic conductivity. The effect of organic materials on the studied
parameters varies and depends on the type of material and the rate of addition.
The increase in soil total porosity, soil moisture and organic matter contents; and
the reduction in soil bulk density and hydraulic conductivity are more pronounced
in CRS treatment. Thus CRS was the beast organic waste material in these
particular respects. Also, addition of these materials increase soil organic matter
content, which will reflect on increasing soil contents of nutrient elements; and
decreased soil pH but slightly increased soil salinity,
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