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ABSTRACT

Two field experiments were carried out during two successive growing seasons
(2004/2005 and 2005) to investigate the effect of some soil amendments on some soil
physical and chemical properties under the cultivation of wheat and soybean. A split-
split plot design with three replicates was used. The main plots were devoted to
compost application levels, C (0 and 20 m3fed?.). The subplots were allocated to
sulphur application levels, S ( 0, 450 and 900 kg fed?). The sub- subplots were
assigned for mineral fertilizers, NP (50,75 and 100% of the re-commended dose).

The interaction between applications of 20 m® compost fed?., 900kg
sulphurfed-1. and N P fertilizers at rate of 100% from the recommended dose was the
most suitable in improving the bulk density and total porosity since they gave the
lowest values of bulk density and the highest values of total porosity and basic
infiltration rate. While, the lowest values of total porosity and infiltration rate and the
highest value of bulk density were obtained under combination between zero
compost, zero sulphur and N P mineral fertilizers at 50 % from the recommended
dose.

Soil organic matter percentage was increased by 36.39 and 15.49% after
harvesting of wheat and soybean respectively in the plots which treated with compost
compared with untreated soil. On the other hand, the soil organic matter content was
slightly increased by 2.7 and 1.35% with application of 450 and 900 kg sulphur fed.,
compared to control After harvesting of wheat. Data revealed that application of N P
fertilizers at rate of 100% from the recommended dose increased the soil organic
matter percentage by 3.36 and 2.01% compared to application of 75% and 50% from
recommended dose respectively after harvesting of wheat .While after harvesting of
soybean, the application of NP fertilizers at rate of 100% from the recommended dose
surpassed the rate of 50 and 75% in increasing the soil organic matter by 5.85 and
14.69%, respectively. The interaction between application of zero compost, zero
sulphur and 50% mineral NP fertilizers recorded the maximum calcium carbonate
content while application of soil amendments at higher levels recorded the minimum
calcium carbonate content in soil. The interaction between application of 20m3
compost/fed., sulphur at rate of 900 kg fed'+., and 75% N P fertilizers from the
recommended dose greatly decreased on soil ECe, SAR and ESP values in soil.
Keywords: Compost, Sulphur, Mineral Fertilizers, Soil properties.

INTRODUCTION

The most important aims of the Egyptian Agricultural Policy are to
increase land production by adding new areas for cultivation and improving
the productivity of cultivable soils. Under arid and semiarid condition, much
attention has been drown on the significance of supplementing soil
amendments such as compost, sulphur and mineral fertilizers to improve its
chemical, physical and biological properties for plant growth. The ECe and
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SAR values of saline sodic soils treated with different organic amendments
were decreased (Rehman et al 1996). Most soil physical and chemical
properties were improved particularly in the surface layer as a result of
sulphur application (Koriem 1994). The application of sulphur and organic
manure decreased pH and EC values of soil (Ghazy et al 2002).

Some soil amendments such as sulphur, gypsum and FYM caused
reduction in soil reaction (pH), EC and ESP values (Salem 2003). The
addition of FYM decreased CaCO3%, ECe, SAR and ESP but increased
organic matter content in soil (Zein et al, 1996a). The application of sulphur
amendment to the soil decreased the values of ESP (Abd-Allah, 1990).The
addition of phosphogypsum and farmyard manure decreased pH, EC and
ESP while organic matter was increased (EL-Shahawy, 2004). The addition
of rock phosphate, compost, sulphur and phosphorein caused significant
increase in organic matter content (Laila et al 2005).

Also crop residues and manures increased the soil aggregation,
water infiltration, moisture retention, aeration and root penetration (Datta and
Hundal 1984).The application of sulphur and sludge up to 30 ton fed.
decreased the soil bulk density while the soil porosity was increased (El-
Fayoumy et al 2000). The soil bulk density was decreased while total porosity
and infiltration rate increased by increasing the level of farmyard manure
(FYM) and plant residual (EL-Maddah,2000). The addition of sulphur mixed
with sludge tended to lower soil bulk density (El-Fayoumy et al 2000). The
addition of the compost decreased the soil bulk density values (Sanaa et al
2005). Soil physical properties were markedly affected with both of sulphur
and compost application (ElI-Ghamry et al 2005). The application of compost
improved some physical and chemical properties. (Taha, 2000). The aim of
this study is to investigate the effect of some soil amendments on some
physical and chemical properties of soil under cultivation of wheat and
soybean.

MATERIALS AND METHODS

Two field experiments were conducted during the two successive
seasons (2004/2005 and 2005) at Sakha Agricultural Research Station Farm,
Kafr EI-Sheikh Governorate, Egypt to investigate the change in some
physical and chemical properties of soil as affected by application of
compost, sulphur and NP fertilizers under cultivation of wheat (Triticum
Aestivum) Giza 168 variety and soybean (Glycine Max L.) Giza 23 variety. A
split-split plot design with three replicates was used in the two seasons of
study. The main plots were devoted to compost application levels C; (0 and
20 m3fed.). The sub-plots were allocated to sulphur application levels: S; (O,
450 and 900 kg.fed?. The sub-sub plots were assigned for mineral fertilizers
(NP): 50,75 and 100 % of the recommended dose. Appropriate amounts of
Ammonium nitrate (33.5%) was applied at the three rates (112, 168 and 224
Kgfed.). These rates were divided into two doses, which were added before
the first irrigation and the remaining dose was applied before the second
irrigation.
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Also, calcium super phosphate (15.5 % P,0s) was added for specific
treatments before sowing at rates of 3.75, 5.0 and 6.25 Kg Pfed. The other
agronomic practices were performed as normally recommended in the area.
Compost was made from rice straw mixed with farmyard manure and
inoculated for maturity. Soil samples were taken before planting and after
harvesting during the two growing seasons from soil layers namely 0-20, 20-
40 and 40-60 cm, for physical and chemical analysis as shown in Tables 1
and 2.

* Soil paste extract was carried out according to the method described by
Richards, (1954). Electrical conductivity (ECe) was measured according
to Jackson (1967).

+ Particle size distribution: was determined using the international pipette
method as described by Piper (1950).

*  Bulk density (BD): was determined by using the core method, Vomocil,
(1957)

» Infiltration rate: using double ring according to Garcia (1978).

+ Organic matter content (O.M%): was determined according to Walkey
and Black method, (Jackson, 1973).

*+ SAR and ESP: were calculated according to Richard (1954)

+ Total carbonate (%); was determined using the colln's calcimeter and
calculated as CaCOs percent (Wright, 1939).

Table 1: Some physical properties of the used soil.
Distribution of particles size,

Soil . Total . .

Depth % Soil dE#sI!iy porosity Infll'[ratlonl

(cm) C. F. Silt Clay Texture g cm3 % rate cm hr-
Sand | Sand

0-20 | 1.81 |24.67|27.43| 46.09 1.39 47.55

20-40 |1 0.98 [21.50|27.31| 50.21 | Clayey 1.50 43.40 0.5

40-60 | 1.05 |26.14]129.10| 43.71 1.55 41.51

Table 2: Some chemical properties of the used soil.

Soil depth pH EC CaCo03 o.M
(cm) dSm SAR ESP % %
0-20 8.27 9.42 15.64 17.90 3..39 0.56
20-40 8.11 8.70 15.52 17.78 3.20 0.35
40-60 7.9 7.60 15.12 17.38 2.21 0.07

RESULTES AND DISCUSSION

1. The effect of different treatments on some soil physical properties:-
1.1. Soil bulk density and total porosity:

Values of bulk density and total porosity as affected by application of
compost, sulphur and N, P mineral fertilizers after harvesting of wheat and
soybean are given in Tables (3 and 4). It should be mentioned that the values
of bulk density were increased with soil depth, while total porosity took the
opposite trend. The data revealed that the application of compost and sulphur
decreased the bulk density after harvesting of wheat and soybean. The
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highest values of bulk density in surface layer (1.37 and 1.35 g/cm?®) were
obtained under control, while the lowest values of bulk density (1.10 and 1.08
g cm3) were obtained with application of 20 m® compost/fed., 900kg
sulphur/fed., and 100% of N P fertilizers after harvesting of wheat and
soybean, respectively.

Table 3: Mean values of bulk density (g cm®) as affected by compost,
sulphur and fertilizer levels during the two seasons.

Compost| Sulphur | NP Fertilizer Levels After wheat After soybean
rates |treatments % from the Soil depths (cm) Soil depths (cm)
(m3fed )| (Kg fed?) |recommended dose| 0-20] 20-40 | 40-60 | 0-20 | 20-40 | 40-60
50 1.37] 141 1.46 1.35 1.39 1.45
Control 75 1.35| 1.40 1.44 1.34 1.39 1.44
100 1.33] 1.40 1.45 1.32 1.38 1.44
Zero 50 1.30] 139 | 144 | 128 | 1.36 | 1.42
450 kg 75 1.29| 1.38 1.41 1.27 1.44 1.43
100 1.27| 1.36 1.40 1.25 1.39 1.43
50 1.26| 1.39 1.48 1.23 1.31 1.42
900 kg 75 1.24| 1.37 1.49 1.21 1.30 1.42
100 1.22| 1.35 1.47 1.20 1.30 1.41
50 1.21| 1.29 1.48 1.18 1.27 1.46
Control 75 1.20| 1.27 1.49 1.17 1.25 1.47
100 1.18| 1.25 1.47 1.15 1.23 1.45
20 m? 50 1.17| 128 | 147 | 114 | 126 | 1.46
450 kg 75 1.15| 1.27 1.45 1.13 1.24 1.45
100 1.14| 1.27 1.42 1.11 1.21 1.41
50 112 1.24 1.43 1.11 1.20 1.41
900 kg 75 1.11| 1.25 1.42 1.10 1.22 1.40
100 1.10] 1.22 1.41 1.08 1.18 1.40

Table 4: Mean values of total porosity (%) as affected by compost,
sulphur and fertilizer levels during the two seasons.

NP Fertilizer After wheat After soybean

C?;ZSSI trigtlr?::;]rts Levels % from the Soil depths (cm) Soil depths (cm)
(m*fed) (Kgfed?) | reCOMMENded [ o50 | 20.40 | 40-60 | 0-20 | 20-40 | 4060
50 48.30 | 46.79 | 4491 | 49.06 | 47.55 | 45.28
Control 75 49.06 | 47.17 | 45.66 | 49.43 | 47.55 | 45.66
100 49.81 | 47.17 | 45.28 | 50.19 | 47.92 | 45.66
50 50.94 | 47.55 | 45.66 | 52.08 | 49.06 | 46.42
Zero 450 kg 75 51.32 | 47.92 | 46.79 | 52.45 | 49.43 | 46.04
100 52.08 | 48.68 | 47.17 | 52.83 | 50.19 | 46.04
50 52.45 | 47.55 | 46.42 | 53.58 | 50.57 | 46.42
900 kg 75 53.21 | 48.30 | 46.79 | 54.34 | 50.94 | 46.42
100 53.96 | 49.06 | 47.17 | 54.72 | 50.94 | 46.79
50 54.34 | 51.32 | 44.15 | 55.47 | 52.08 | 44.91
Control 75 54.72 | 52.08 | 43.77 | 55.85 | 52.83 | 44.53
100 55.47 | 52.83 | 44.53 | 56.60 | 53.58 | 45.28
50 55.85 | 51.70 | 44.53 | 56.98 | 52.45 | 44.91
20 m® 450 kg 75 56.60 | 52.08 | 45.28 | 57.36 | 53.21 | 45.28
100 56.98 | 52.08 | 46.42 | 58.11 | 54.34 | 46.79
50 57.74 | 53.21 | 46.04 | 58.11 | 54.72 | 46.79
900 kg 75 58.11 | 52.83 | 46.42 | 58.49 | 53.96 | 47.17
100 58.49 | 52.08 | 46.79 | 59.25 | 55.47 | 47.17
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On contrary, the effect of different treatments on total porosity was in
an opposite trend of that recorded with bulk density.

It is clear from the data that the application of 20m3 compost/fed.,
decreased the mean values of bulk density from 1.29 to 1.15 g/cm?® and from
1.27 to 1.13 g/cm? after harvesting of wheat and soybean, respectively. Also,
increasing the application of sulphur up to 900 kg.fed., decreased the bulk
density from 1.27 to 1.18 g/cm?® and from 1.25 to 1.16 g/cm? after harvesting
of wheat and soybean, respectively. Also, the highest values of soil porosity
(58.49 and 59.25%) were obtained with application of 900 kg sulphur/fed.
combined with application of 20 m® compost/fed., and 100% of N P fertilizers
after harvesting of wheat and soybean, respectively.

With regard to the effect of N P fertilizers levels on bulk density and
total porosity, the data indicated that the application of N P mineral fertilizers
at rate of 100% from recommended dose was the most effective in
decreasing the bulk density and increasing total porosity. It can be concluded
that the interaction between applications of 20 m® compost/fed., 900kg
sulphur/fed. and N P fertilizers at rate of 100% from the recommended dose
was the most suitable in improving the bulk density and total porosity since
they gave the lowest values of bulk density and the highest values of total
porosity .The maximum decrease in bulk density as a result to application of
soil amendments may be attributed to the aggregating effect on soil particles
which create more aggregates leading to increase of apparent volume and
consequently decrease bulk density and increase total porosity. These results
are in good harmony with that found by El-Awag et al (1992), Logan et al.
(1997), EI-Ghamry and El-Naggar (2001), Salem (2003), Saddik et al (2004)
and Sanaa et al (2005)

1.2. Effect of different treatments on basic infiltration rate:-

Data in Table (5) show that all treatments increased the values of
basic infiltration rate as compared to values obtained before experiment. The
results indicated that addition of 20 m® compost/fed. increased the basic
infiltration rate by 37.17% and 36.34% under cultivation of wheat and
soybean, respectively. It was noticed that the application of 900 kg
sulphur/fed., raised the values of basic infiltration rate by 12.5 % and 28.13 %
as compared to 450 kg.fed. and the control, respectively under wheat crop.
While under soybean crops, the application of 900 kg sulphur/fed. surpassed
the 450 kg sulphur/fed. and the control treatment in increasing the basic
infiltration rate by 12.86% and 27.14%, respectively.

Data revealed that the application of mineral fertilizer NP at 100%
from the recommended dose increased the basic infiltration rate by 8.7 and
2.61% over than 50% and 75% treatments, respectively under wheat crop.
For soybean crop, the application of mineral fertilizers at rate of 100% from
the recommended dose raised the basic infiltration rate by 6.4 and 2.4 % over
than the application of fertilizers at rate of 50% and 75%, respectively.

It can be concluded that the highest value of basic infiltration rate
was obtained under interaction between application of 20 m3 compost, 900 kg
sulphur and mineral fertilizers at 100 % from the recommended dose. While,
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the lowest value was obtained under combination between zero compost and
sulphur and N P fertilizers at 50 % from the recommended dose. The
increase in basic infiltration rate may be due to that the application of
amendments improved the flocculation of soil particles, hence improved soil
water infiltration. These results are in agreement with those obtained by
Talha et al (1979), Datta and Hundal (1984)), Koriem (1994), Taha (2000)
and El-Maddah (2000)

Table 5: Mean values of infiltration rate cm/hr as affected by compost,
sulphur and fertilizer levels during the two seasons.

Compost Sulphur NP Fertilizer Levels Infiltration rate (cm/hr)
rates treatments % from the After After
(m?2 fed?) (Kg fed™) recommended dose wheat soybean

50 0.6 0.7

Control 75 0.7 0.7

100 0.7 0.7

50 0.8 0.9

Zero 450 kg 75 0.9 1.0
100 0.9 1.0

50 1.0 1.1

900 kg 75 1.0 1.2

100 1.1 1.2

50 1.1 1.3

Control 75 1.2 1.3

100 1.2 1.4

50 1.3 1.4

20 m3 450 kg 75 1.4 1.5
100 1.4 1.5

50 15 1.6

900 kg 75 15 1.6

100 1.6 1.7

2. Effect of different treatments on some soil chemical properties:-
2.1. Soil organic matter:

Data presented in Table 6 show that soil organic matter percentage
was increased by 36.39 and 15.49% after harvesting of wheat and soybean
respectively in the plots which treated with compost compared with untreated
soil. These increases were more pronounced in the surface layer where the
values of organic matter were increased from 1.16 to 1.72% and from 1.08 to
1.69% after wheat and soybean harvesting, respectively, as a result of
addition of 20 m?3 compost/fed.

On the other hand, the soil organic matter content slightly increased
by 2.7 and 1.35% after harvesting of wheat with application of 450 and 900
kg sulphur/fed., respectively compared with untreated soil. It was observed
from obtained data that there is insignificant difference between application of
sulphur at rate of 450 and 900 kg.fed!., after harvesting of soybean. Since
they increased the soil organic matter percentage by 21.36% compared to
control. The relative slight increase in soil organic matter due to application of
sulphur may be attributed to increase the activity of microorganisms for
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oxidation of the organic matter in the soil and partially exhausted by plants.
Also soil organic matter content was increased from 1.16 to 1.79 and 1.85%
after wheat and from 1.08 to 1.74 and 1.81% after soybean as a result of
added 450 and 900kg sulphur/fed. combined with 20 m3® compost,
respectively. These increases in soil organic matter may be due to the
addition of compost and the improvement on soil condition which increased
the soil organic matter.

Table 6: Organic matter content (%) as affected by compost, sulphur
and fertilizer rates during the two seasons.

NP Fertilizer After wheat After soybean
Compost | Sulphur Levels % from | Soil depths (cm) | Soil depths (cm)

rates treatments the

(m3fed?') | (Kgfed?) |recommended |0-20 |20-40 |40-60| 0-20 |20-40 |40-60
dose

50 138118 |097 | 132 | 1.13 |0.82

Control 75 138112 |0.96 | 1.30 | 1.06 | 0.80

100 139121 |089| 135 | 1.16 | 0.77

50 135]115 084|130 | 1.12 |0.79

450 kg 75 132112 |0.81] 131 | 1.09 |0.75

Zero 100 133118 |0.79 | 132 | 1.15 | 0.74

50 136114 |0.72 | 129 | 1.11 | 0.69

900 kg 75 1.35] 112 |0.75|1.28 | 1.05 |0.71

100 130|116 |0.73 ] 1.29 | 1.13 | 0.70

50 262|147 |0.99 | 2.60 | 1.45 | 0.93

Control 75 2.66 | 150 |097 | 262 | 1.47 |0.91

100 271|155 (100|269 | 1.52 | 0.98

50 272|157 |1.00]| 268 | 1.49 | 1.00

450 kg 75 2741161 |1.07 | 2.66 | 1.57 |1.02

20 m?3 100 2741159 |1.08 | 2.65 | 1.53 | 1.05

50 276|164 |110] 272 | 1.60 | 1.08

900 kg 75 279|162 |1.12| 275|156 |1.10

100 281|170 |1.14 | 277 | 164 |1.12

Concerning the effect of mineral fertilizers on soil organic matter,
data revealed that application of N P fertilizers at rate 100% from the
recommended dose increased the soil organic matter percentage by 3.36 and
2.01% compared to application of 75% and 50% from recommended dose
after harvesting of wheat .While after harvesting of soybean, the application
of NP fertilizers at rate 100% from the recommended dose surpassed the
application NP fertilizers at rate 50 and 75% in increasing the soil organic
matter by 5.85 and 14.69%, respectively. Similar results and conclusion were
reported by Khalifa and Hassan (1993), Sen et al (1994), El-Basioni et al
(1995), Ghazy et al (2002) and Laila et al (2005).

2.2. Total CaCOsz % in soil:

From Table 7, it can be observed that the application of soll
amendments decreased the total calcium carbonate after harvesting of wheat
and soybean. The application of 20 m® compost/fed. decreased the total
calcium carbonate from 2.83 to 2.41 % after harvesting of wheat and from
2.82 to 2.47% after harvesting of soybean.
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Data reveal also that the addition of sulphur resulted in decreasing
the total calcium carbonate in soil from2.89 to 2.59 and 2.49% after wheat
and from 2.88 to 2.54 and 2.45% after soybean as a result to addition of
sulphur at rate of 450 and 900 kg.fed., respectively. It can be noticed that
the application of mineral N P fertilizers at rate of 100% from the
recommended dose slightly decreased the total calcium carbonate after

Table 7: Means of total CaCOg3; (%) as affected by compost, sulphur and
fertilizer rates during the two seasons.

Compost Sulohur NP Fertilizer After wheat After soybean
P P Levels % from the - -
rates treatments Soil depths (cm) Soil depths (cm)
(m? fed) (Kg fed) recommended
dose 0-20 | 20-40 | 40-60| 0-20 | 20-40 | 40-60
50 3.36 | 3.19 | 218 | 3.35 | 3.18 | 2.17
Control 75 3.34 3.17 | 2.16 | 3.33 3.17 | 2.16
100 333 | 315 | 215| 331 | 314 | 214
50 331 | 313 | 215| 3.30 | 3.13 | 2.14
450 kg 75 330 | 312 | 214 | 330 | 3.11 | 213
Zero 100 330 | 3.08 | 212 | 3.29 | 3.07 | 2.12
50 329 | 290 | 212 | 3.28 | 2.88 | 2.11
900 kg 75 327 | 282 | 211 | 3.27 | 2.80 | 2.11
100 327 | 275 | 210 | 3.26 | 2.73 | 2.09
50 314 | 273 | 213 | 3.08 | 2.67 | 2.10
Control 75 3.0 | 265 | 211 | 3.06 | 2.63 | 2.08
100 3.06 | 2.68 | 209 | 298 | 2,59 | 2.03
50 2.56 252 | 207 | 2.42 243 | 1.98
450 kg 75 2.45 245 | 2.05 | 2.37 240 | 1.95
s 100 248 | 242 | 2.03 | 235 | 237 | 1.92
20m 50 247 | 241 | 1.98 | 2.35 | 2.35 | 1.90
900 kg 75 243 | 239 | 192 | 232 | 232 | 1.87
100 239 | 232 | 190 | 225 | 227 | 1.85

Harvesting of soybean, while after harvesting of wheat, the
application of mineral fertilizers at rate 75 % from the recommended dose
decreased the total calcium carbonate compared to 50% and 100% .Also,
data showed that the total calcium carbonate in the upper layer of soil was
higher than its content in sub surface layers. Various investigators reported
that the decrease in CaCOs; content in the presence of compost and sulphur
was primary due to its hydrolyses and reaction of the produced sulphuric acid
with soil carbonates. It can be concluded that the interaction between
application of zero compost, zero sulphur and 50% mineral NP fertilizers
recorded the maximum calcium carbonate content while application of soil
amendments at higher levels recorded the minimum calcium carbonate
content. Similar results were obtained by Zein et al (1996a)

2.3. ECe, SAR and ESP:-

Data in Tables (8 and 9) indicate that the addition of 20 m3
compost/fed., caused a decrease in ECe values in all soil layers compared to
control. The mean values of ECe were reduced from 7.40 to 5.97 dS/m after
wheat and from 6.87 to 5.77 dS/m after soybean. Also, addition of sulphur at
rate of 450 or 900kg.fed1., decreased the mean values of ECe from 7.40 to
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7.03 and 6.50 dS/m, after harvesting of wheat and from 6.87 to 6.48 and 6.19
dS/m after harvesting of soybean, respectively. Whereas, the combined effect
of compost and sulphur was more effective on salt leaching than application
of sulphur rates alone.

Table 8: Mean values of EC (dSm™), SAR and ESP as affected by
different treatments after harvesting of wheat crop.

Compost NP Fertilizer EC, dSm-1 SAR ESP
3
fér(r;’l) (Kg fed™) [recommended 0-20 | 20.40(40-60| 0-20 | 20-40|40-60| 0-20 |20-40|40-60
dose
50 7.47 | 7.29| 7.15|14.10| 14.12(14.06|16.34| 16.36| 16.30
Control 75 7.45| 7.37| 7.18|14.31| 14.20|13.87[16.55|16.45|16.11
100 7.48 | 7.66 | 7.56 |14.37| 14.70(14.40| 16.62| 16.85| 16.65
50 6.71| 6.92| 7.37 [12.53|121.62/13.73| 14.69|14.78| 15.95
Zero 450 kg 75 6.74 | 6.95| 7.29 (12.78| 13.04|13.37|14.95|15.23| 15.58
100 6.69 | 6.96 | 7.47 [12.23| 12.74|13.65| 14.36/14.91| 15.87
50 6.12 | 6.49| 6.88 [11.20| 12.56|13.37|13.23|14.72| 15.58
900kg 75 6.13 | 6.69| 6.87 |11.37| 12.41(13.19/13.42| 14.56| 15.39
100 6.11| 6.55| 6.67 [11.08| 11.93|13.41|13.11|14.04|15.62
50 5.65| 6.12| 6.54 ({10.21| 12.10(12.74/12.12|14.22|14.91
Control 75 5.60 | 5.88 | 6.27 |10.66| 11.79|13.37|12.63]|13.89|15.68
100 5.26 | 5.93| 6.38 110.43| 11.33(12.18/12.38|13.12|14.31
50 5.13| 5.62| 6.21| 8.17 | 9.27 [10.90] 9.74 |11.04|12.96
20m3 | 450kg 75 5.14 | 5.73| 6.19| 7.75| 8.98 | 9.99| 9.23|10.70/11.88
100 5.11| 5.78| 6.11 | 7.78 | 9.02 | 9.88| 9.27 [10.75|11.95
50 499| 556|5.93| 7.65| 8.65|9.75| 9.11 |10.31|11.60
900 kg 75 497|560 5.75| 7.67 | 8.31 |10.53| 9.13 | 9.91 |12.49
100 5.01| 5.69| 5.98| 7.66 | 8.36 [10.14] 9.12 | 9.97 | 12.05

Table 9: Mean values of EC (dSm), SAR and ESP as affected by

different treatments after harvesting of soybean crop.

NP Fertilizer EC, dSm™* SAR ESP
Compost| Sulphur | Levels%from
(o tody)| (K fodD reco,;f?nznded 0-20 | 20.40|40-60| 0-20 | 20-40|40-60| 0-20 | 20-40|40-60
ose
50 7.00| 6.78 | 6.70 [12.12[13.50/ 13.86| 14.24] 15.72[16.10
Control 75 7.01] 6.68 | 6.74 |12.18|13.38 13.94] 14.31/ 15.59] 16.18
100 6.81 | 7.00 | 7.11 [12.43[13.14 14.00| 14.58| 15.34|16.24
Zero 50 6.34 | 6.28 | 6.79 |10.91|11.92/13.33]12.92[ 14.03[15.54
450 75 6.37 | 6.45 | 6.84 [10.65/11.75| 13.68] 12.62| 13.85/15.90
100 6.39 | 6.43 | 6.45 |10.86|11.63 13.40/12.86/13.71[15.61
50 5.91] 6.13| 6.51 |10.25|11.16) 12.28/12.17/13.19[14.42
900 75 5.93] 6.16 | 6.38 [10.27|11.2212..6012.19|13.26[14.77
100 5.95| 6.28 | 6.49 |10.31|11.5712.64] 12.24]13.65[14.81
50 5.32|5.79] 6.17 | 9.37| 9.72|11.10|11.16| 11.56/13.13
Control 75 5.33| 5.70| 6.20 | 9.34 | 9.81[11.21]11.12[11.67|13.25
100 5.29|5.81] 6.29 | 9.28| 9.86|11.65|11.05|11.72[13.73
20m? 50 4.72]5.12[5.73] 7.58| 8.31] 9.03] 9.03| 9.91 [10.76
450 75 4.70|5.16| 5.68| 7.54 | 8.35] 9.02 | 8.99 | 9.96 |10.75
100 4.65|5.19| 5.70| 7.51| 8.26] 9.27 | 8.74| 9.85 |11.04
50 4.42]5.36| 5.64] 6.30| 7.00| 8.48 | 7.44 | 8.31|10.11
900 75 4.40| 5.34| 5.66 | 6.33 | 7.72| 8.98 | 7.47 | 9.20 |10.70
100 441|542 573 6.27| 7.77| 8.77| 7.40| 9.26 |10.46
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The results indicated that the application of N P mineral fertilizers at different
levels from the recommended dose had a slight effect on salinity change. It
could be concluded that the interaction between application of sulphur at rate
of 900 kg.fed?, 20m® compost/fed. and 75% N P fertilizers from the
recommended dose had a great effect on salinity decreasing. Concerning the
effect of different treatments on SAR and ESP in soil, data showed that both
parameters behave the same trend of ECe. The positive effect of soil
amendments on decreasing the ECe, SAR, and ESP may be due to the
enhancing effect of compost and sulphur on increasing hydraulic conductivity
and increasing the solubility of calcium salts in soil. The results are similar to
those obtained by Khafagi and AbdEl-Hadi (1990), Rehman et al(1996),
Ghazy et al (2002) and Laila et al (2005)

REFERENCES

Abd-Allah, M.A.A. (1990). Studies on the reclamation of salt affected soils in
Northern Nile Delta. M.Sc. Thesis, Fac. Agric. Kafr ElI-Sheikh, Tanta
Univ.

Datta, S.K. de; S.S. Hundal (1984). Effect of organic matter management on
land preparation and structural regeneration in rice-based cropping
systems. Organic matter and rice. 399-415 Los Banos, Laguna
Philippines: International Rice Research Institute.

El-Awag, T.l; A.M. Hanna and |.M. El-Naggar (1992). Effect of added
amendments and plowing types on zea maize root growth, sub soll
mechanical impedance, chemical and physical properties of soil and
ion uptake. J. Agric. Sci. Mansoura Univ.,17(7): 2510-2520

El-Basioni, S.M.; H.M. Hassan and Y.H. Awad (1995). Residual effect of FYM
and sulphur on wheat yield and properties of clay desert soil. Fayoum
J. Agric. Res. & Dev..9 (2):15-25.

El-Fayoumy, M.E.; E.l. EI-Maddah and H.M. Ramadan (2000). Effects of
sludge-sulphur applications as soil amendments on some Egyptian soil
properties and productivity of wheat and corn. Egypt. J. Appl. Sci.,
15(12): 323-349.

El-Ghamry, A.M. and E.M. EI-Naggar (2001). Evaluation of some organic
residues as soil conditioners on different Egyptian soil . J. Agric. Sci.
Mansoura Univ., 26(12):8207-8214.

El-Ghamry, A.M.; Z.M. Eisirafy and R.A. El-Dissoky (2005). Response of
potato grown on clay loam soil to sulfur and compost application. J.
Agric. Sci. Mansoura Univ., 30(7): 4337-4353.

El-Maddah, E.I. (2000). Effect of some amendments on some physical and
hydrophysical soil properties. J. Agric. Sci. Mansoura Univ., 25(7):
4765-4775.

El-Shahawy, M. I. (2004) Effect of phosphogypsum, F Y M and subsoiling on
some salt affected soil properties and its productivity at North Delta. J
Agric. Mansoura Univ., 28(10),7539-7546.

- 7976 -



J. Agric. Sci. Mansoura Univ., 32 (9), September, 2007

Garcia, |. (1978). Soil-Water Engineering Laboratory Manual. Department of
Agricultural and Chemical Engineering, Colorado State University, Fort.
Collins, Colorado, U.S.A.

Ghazy, M.A.; M.A. Abou EI-Soud; E.A.E. Gazia and E.H. Omar (2002). Effect
of some soil amendments on improvement of salt affected soil.
Proceeding of the National Symposium on Problems of Land
Degradation in Egypt and Africa, 23-24 March 2002.

Jackson, M.L. (1967)."Soil Chemical Analysis". Prentice Hall of India,Private
Limited, New Delhi.

Jackson, M.L. (1973)." Soil Chemical Analysis". Constable and Company Ltd.
London.

Khafagi, M and Abd El-Hadi, Y (1990). Effect of sulphur application on salt
distribution in a sodic calcareous soil. Egypt J. Soil Sci., 30 : 199-212

Khalifa, M.R. and N.A. Hassan (1993). Effect of sewage sludge and FYM on
some clay soil properties, yield and elemental composition of squash
fruits. J. Agric. Res. Tanta Univ., 19(1): 212-224.

Koriem, M.A. (1994). Effect of different rates and methods of sulphur
application on some soil properties and elemental leaf composition of
succari orange. J. Agric. Res. Tanta Univ., 20(2): 345-362.

Laila, K.M. All; M.H. Abd EI-Salam and N.R. Habashy (2005). Effect of solil
amendments on some properties of calcareous soils and its
productivity. Minufiya. J. Agric. Res. Vol. 30 No. (2): 735-749.

Logan, T.J.; B.J. Lindsay; L.E. Goins and J.A. Ryan (1997). Field assessment
of sludge metal bioavailability to crops: Sludge rate response. J.
Environ. Qual., 26: 534-550.

Piper. C.S. (1950). Soil and Plant Analysis inter. Science Pub., Inc., New
York

Rehman, H.A.A.; M.H. Dahab and M.A. Mustafa (1996). Impact of soll
amendments on intermittent evaporation, moisture distribution and salt
redistribution in saline sodic clay soil columns. Soil Sci. 161: 793-802.

Richards, L.A. (1954). Diagnosis and improvement of saline and alkali soils.
Agriculture Handbook, No. 60, USDA, Chapter 7, pp. 83-126.

Saddik, Wafaa, M.A. and Laila, K.M. Ali (2004). Effect of some natural soil
amendments on some soil physical properties, peanut and carrot yields
in a sandy soil. Egypt. J Agric. Res., 28(2): 95-105.

Salem, F.S. (2003). Effect of some soil amendments on the clayey soil
properties and some crops production. Minufiya. J. Agric. Res. Vol. 28
No. 5(2): 1705-1715.

Sanaa, A. Othman, A.M.M. Shehata and |.M. EI-Naggar (2005). Effect of rice
straw compost and N-fertilization on maize production and some soil
physical properties. Minufiya. J. Agric. Res. Vol. 30 No. (6): 1853-1863.

Sen, D.; E.F. Chen; X.C. Xu; J.H. Zhang and H.Z. Li (1994). Effect of organic
manure application on physical properties and humus characteristics of
paddy soil. Pedosphere,4(2): 127-135 (C.F. Soil and Fert. Vol., 58 No
4, Abs. No. 3764, 1995).

Taha, M.B. (2000). Effect of using some organic amendments for improving
the productivity of coarse textured soils. M.Sc. Thesis Fac. Agric., Minia
Univ., Egypt.

- 7977 -



El-Hamdi, Kh.H. et al.

Talha, M.; A.G. Abd El-Samie and M.S. Omar (1979a). Factors affecting
water movement in alluvial soils. Egypt. J. Soil. Sci. 19(1): 55-72.
Vomocil, L.A. (1957). Measurements of soil bulk density and penetrability. A

review of methods Adv. Agr. 9:159-176.

Wright, C.H. (1939).Soil analysis Tomas Murby & Co., London.

Zein, F. 1. ;A. A.Amer.;A. A. El-Leithi and Maani. Z. Abou Amou (1996 a).
Improving effect of gypsum and farmyard manure on the chemical
properties of moderately salt affected soils. J. Agric. Sci. Mansoura
Univ., 21(6): 2377-2386.

Zein, F.l;Sayd,K.M. and El-Leithi,A.A. (1996b). Effect of gypsum and
farmyard manure on the physical characteristies of moderately salt
affected soils. J. Agric. Sci., Mansoura Univ.,36, 1-15.

Al A glasll g ddal) Gal a1 Gany o 4l cliva any Abl) A0
9 Mgl g dea) dgena Falaa waall ae b Fddall Gua AW
*rhlial) sl 48 daaa Jlaa

L paiall daaly As) 3l AS -l W) and ¥

Adl) g olaall g ol W) Sigay gma *

Bl Alivaa a5 2 A 2005 <2005 /2004 Gl Gpans ga JUA Ul (3 )8 Gy jal

Hmﬂ\ PM\ Q_,.;a” d_,j_,c_.qﬂ\ JW:\&‘J)Q;S:\JJEHQJL%\QUM\ ua\_,i.“ ua:uu_\s

a2S450 « a4y OY e N iy €I Adlial a5 Laby Ay )l adadll 3 (5108 /3,20 ¢ ddla)

%100 %75 %50 4lal C¥anay Sl desd) aiags A5V As) adadll & lad /228900

ol e Lgle Juaniiall il aa) (adls (Kays Al Aiiall qdail) 8 4y as gall dlandl (50

e %100 g olad /iy 1S 228900 a8 [ guaS 3520 Alal o i dal) Jelall gls -
Apalsall Baly 5 5 A yill Ay jallal) AEEKH a8 (s 8 ) 80 Juadl Lgy e gl Al (e (2
Al

900 ¢y)ad fius 538 3520 dlial daiti Lgale J guanll a5 ula) 28 ) Janad adll el cils -
a3l J8) Laty Sraall dendll (e Ly (oo gall 2068l (10 %100 Al pa (glad [y S ans
i el dpendll (e Lgy (o gall ApaSl (10 %50 Adlal Ani Lgle J gpeanll

Jsd s adll e S dbias 323 %15.49 (%36.39 dudsy 4y gumall 3alall e A il (s gina 2y -
(aaS450 Jrnay a5 ALl ) Laiy J 5 3SI0 A jlie o saal) Aol A @l g | sl
Jsds gl IS alian 22y AL 8§ &y gamnll B0l e Al (6 5 304 (I ()28 /225900
Lpall

335 (A ) Ly sl 40aSU (0 % 100 Jarnay (Samall sl Gl o) ) il i LS -
2oy @lld g %50 %75 Akl 45 )i %2.01 ¢%3.36 iy 4y sanll salall 4 ghall Al
Ll (e %100 dsiy (Fraall Slad) Ailiza) 685 Ly gall J 98 lian 2oy Loy el Slian
%14.69 «%5.85 dauis %75 %50 e e (oa sl
A A S g oS e il e e Jeanl) ) Ler oam el

dans %75 Adli) 5 (jhad [y 5S 2aS900 ¢l /i suaS :;3320 Aol ¢ ikl Jelall & -
. SAR, S5 0 568l Jua sl o (:mid (8 (5 gt Sl A IS Lo paa gall 4paS) (e Ji2ea

ESP

- 7978 -



