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ABSTRACT.

Field experiment was carried out on a calcareous loamy sand soil at
Ras Sudr Station, South Sinai Governorate, during winter season of
(2022/2023) cultivated by fennel plant (Foeniculum vulgare Mill.). The
current work was aimed to assess the effect of compost application rates
of 0, 2.5, 5, and 7.5 ton/fed, recommended chemical fertilizer and their
combination on soil physical & chemical properties and its productivity.
A complete randomize plot design used with three replications of
treatments under studied. The results showed that, application of compost
and combination treatments (compost + recommended chemical
fertilizer) were significantly decreased effected soil bulk density,
hydraulic conductivity, EC, pH and SAR values after season comparing
to control. On contrary, in case of the recommended chemical fertilizer
did not effect of these parameters. Meanwhile, soil available water and
productivity of fennel plant were significantly increased.
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Productivity

INTRODUCTION

Calcareous soils are ones in Egypt. The main problems of these soils
are related to one or more of the following: high salinity, high pH, lack of
adequate texture & structure, very poor in organic matter or biological
activities, distractive effect of some macro and micro-nutrients availability.
Abd El-Moez et al., (2002), found that application of composted materials
to the saline calcareous soil decreased both EC and pH values. Abd El-
Moez and Saleh, (1999), found that the organic materials have a different
effect in modifications of the properties of soil as well as their influence on
their nutrition status and soil fertility. Gilley and Risse, (2000), mentioned
that long-term annual compost and manure treatments caused to improve
structure. Compost is friendly to the environmental means because it does to
reduce the waste going to soil. Also, the production of compost is considered
an economic. Treated soil by compost can improve its physical and chemical
properties, in addition the productivity as well as agricultural production was
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sustainability by replenishing soil organic matter and supplying nutrients.
Compost is the best component of a good healthy soil. This due to that
compost plays an important role in soil physical, chemical and biological
properties. The volume of the organic matter reduction during composting
and the resulting compost is nutrient rich and more stable than the organic
matter (feedstock) & can improvement of soil properties and its
productivity, (Barral et al, 2009; Farrell and Jones, 2009). The cost of
chemical fertilizers and the potential environmental risk posed by overuse
have renewed the interest in using amendments such as plant residues,
manures. According to De Bertoldi e al. (1983) and Bernal et al. (2009)
composts have several advantages compared to plant residues when applied
to soils, such as reduced volume, slower mineralization rates and recycling
of municipal bio-solid wastes. Compost has two main effects on soils,
particularly nutrient poor soils: replenish organic residual in soil and supply
plant nutrients (Tejada et al., 2009). Organic matter plays a crucial role
ameliorative physical, chemical and biological properties of soils.

The current work was aimed to assess the effect of compost
application rates of 0, 2.5, 5, and 7.5 ton/fed, recommended chemical
fertilizer and their combination on soil physical & chemical properties
and its productivity.

MATERIALS AND METHODS
Field experiment

Field experiment was carried out during winter season (2022/2023) in
Ras Sudr station South Sinai, calcareous loamy sand soil texture, to study
the effect of application different rates of compost, recommended chemical
fertilizer & their combination on some soil physical & chemical properties
and productivity of fennel plant. The experimental treatments were control,
recommended chemical fertilizer, compost (0, 2.5, 5, and 7.5 ton/fed),
compost 2.5 ton/fed + recommended chemical fertilizer, compost 5 ton/fed +
recommended chemical fertilizer and compost 7.5 ton/fed + recommended
chemical fertilizer. Fennel plants (Foeniculum vulgare Mill.) were planted in
November 2022/2023. The recommended chemical fertilizer was 300 kg/fed
calcium super phosphate during land preparation. While 300 kg/fed
ammonium sulphate and 100 kg/fed potassium sulphate were added during
growth season. The experiment was under the drip irrigation system. The EC
and SAR (Sodium Adsorbed Ratio) for irrigation water were, 8.96 dSm™
and 22.74, respectively.

At the end of the growing season, the fennel (kg/fed) productivity was
recorded. The soil samples were collected from the upper soil surface layer
of each treated plots in the end of the season, for the physical and chemical
analyses, which were determined using the standard methods given by Klute
(1986) and Jackson (1973). Data of soil analyses are tabulated in Table (1).
The experimental is a complete randomize plot design with three replicates.
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Table 1: Analysis data of the initial soil of Ras Sudr.
Fine Bulk

Course Silt Clay . CaCOs; Ec
Sample sand % sz‘x)nd o, % Texture denmtgf % pH dS/m
%o Mg/m
Value 2356 | 54.86 | 12.45 | 9.13 Ls‘:::gy 151 5012 | 7.1 | 4.24

Statistical analysis
Statistical analysis of variance of all studied treatments was ANOVA and
the least significant difference (L.S.D) at 0.05% level.

RESULTS AND DISCUSSION

Soil bulk density (BD)

Results in Table (2) reveal that all treatments appllcatlon seemed to
be highly effective relative on soil bulk density (Mg/m® except the
recommended chemical fertilizer treatment. The application of compost
25,5and 7.5 ton/fed lead to, soil BD (Mg/m®) values decreased by 1.46,
1.37 and 1. 26 Mg/m?. In addition, BD values decreased to 1.47, 1.39 and
1.28 Mg/m® by the application of compost 2.5 ton/fed + recommended
chemical fertilizer, compost 5 ton/fed + recommended chemical fertilizer
and compost 7.5 ton/fed + recommended chemical fertilizer, as compared
with control, respectively. Also, data showed clearly that recommended
chemical fertilizer had no significantly effect on soil bulk density. On the
other hand, the compost and combinations between compost and
recommended chemical fertilizer had significantly decreased of the soil
bulk density relative to control. These results can be attributed to the
redistribution of soil particles, the increase in bulk soil volume and the
binding action of compost which assess to improve soil structure, mainly
in aggregate formation. In addition, compost treatments reduced the BD
of soil to its least, as it promotes total porosity because bacterial glue acts
as soil particle binding agent. These binding agents decreased the bulk
density of the soil by improving soil aggregation and increasing porosity.
These findings are very close to that obtained by Omran et al. (2002).
Soil available water

The influenced of compost and recommended chemical fertilizer as
well as their combinations on the soil available water, has been given in
Table (2). It is evident that, soil available water increased with increasing
rates of compost and compost + recommended chemical fertilizer. Soil
available water was increased to 13.65% with compost 2.5 ton/fed,
16.78% with compost 5 ton/fed, 17.46% with compost 7.5 ton/fed,
14.05% with compost 2.5 ton/fed + recommended chemical fertilizer,
16.52% with compost 5 ton/fed + recommended chemical fertilizer and
17.89% with compost 7.5 ton/fed + recommended chemical fertilizer,
respectively. In addition, results in Table (2) clearly indicated that add of
recommended chemical fertilizer had no significant affected on soil
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available water. In the same trend, no significant affect among between
compost and / or compost + recommended chemical fertilizer. In reverse,
results reveal that soil available water as affected by different treatments
rates and integrated application of compost and recommended chemical
fertilizer was significant variations. This may be due to adding the
compost to soil and hence increases the amount of available water in soil.
The findings of this study are in agreement with the findings of
Candemir & Gulser (2011) and Cercioglu et al. (2012).
Saturated hydraulic conductivity

The effect of different compost and recommended chemical
fertilizer as well as their combinations on soil hydraulic conductivity
(HC), are shown in Table (2). Results showed clearly that, the hydraulic
conductivity (cm/h) values were significantly decreased with the
increasing rates of compost and combination treatments (compost +
recommended chemical fertilizer) relatively to control. In reverse the
recommended chemical fertilizer treatment had no significant effect on
soil hydraulic conductivity. Also, it was observed that the lowest value of
hydraulic conductivity was 4.79 cm/h at compost 7.5 ton/fed. Meanwhile,
the highest value of hydraulic conductivity was 8.21 cm/h at
recommended chemical fertilizer treatment.
Soil electrical conductivity

The effect of different rates of compost, recommended chemical
fertilizer and their combination on soil salinity. Results in Table (3) show
that the soil EC (dS/m) values decreased as a result of different
treatments. The highest reduction of EC values, which was in the soil
treated with different soil treatments, decrements were arranged as
follow: compost 7.5 ton/fed > compost 7.5 ton/fed + recommended
fertilizer > compost 5 ton/fed > compost 5 ton/fed + recommended
fertilizer > compost 2.5 ton/fed > compost 2.5 ton/fed + recommended
fertilizer > recommended chemical fertilizer > control.
Table 2: Effect of different treatments on some soil physical

properties.

Treatment BD (Mg/m®) (A‘;‘X (H%C)
Control 1.51a 8.89 ¢ 8.06 a
Recommended chemical fertilizer 1.52a 892 ¢ 8.21a
compost 2.5 ton/fed 1.46b 13.65b 6.58 ab
compost 5 ton/fed 137 ¢ 16.78 a 543 b
compost 7.5 ton/fed 1.26d 17.46 a 4.79b
compost 2.5 ton/fed + fertilizer 1.47 ab 14.05b 5.87b
compost 5 ton/fed + fertilizer 1.39¢ 16.52 a 5.76 b
compost 7.5 ton/fed + fertilizer 1.28d 17.89 a 4.82b
Significant o i o
LSD, 005 0.06 2.13 1.57

Where, the change rates in soil EC were 22.31, 20.8, 18.53, 17.89,
15.52, 11.96, and 2.48% relatively to control. The reduction of soil EC
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resulted from the addition of different treatments was highly significant
relative to control except recommended chemical fertilizer. However, EC
was insignificantly within compost 2.5 ton/fed and compost 5 ton/fed
also compost 5 ton/fed + recommended chemical fertilizer and compost
7.5 ton/fed + recommended chemical fertilizer In reversely results show
that no significant among different rates of compost and their combine
with recommended chemical fertilizer. These results are in agreement
with Ashour, (2014) and EI-Maaz et al., (2014). They revealed that the
application of compost led to decrease of EC soil.
Sodium adsorption ratio

Application of compost, chemical fertilizer and their combination
at different levels reduced sodium adsorption ratio (SAR) of soil
significantly as compared to control as well as chemical fertilizer (Table
3). The highest values 8.91 of SAR were recorded in control. In addition
the lowest values were 7.34 of compost 7.5 ton/fed. Studies of Zaka et
al., (2003), also indicated that, the same trend of decrease in soil SAR
with use of compost, rice straw and Sesbania green manure. They
attributed that, the reduction in SAR of the soil with organic materials
due to the release of organic acids causing mobilization of native calcium
present as CaCOgs in the soil. The values of SAR become lesser either due
to an increase in divalent cations (Ca + Mg) or decrease in mono-valent
cation (Na). Values of Na could decrease during leaching while Ca + Mg
increase due to reactions of organic acids with CaCO; after the
application of compost.
Table 3: Effect of different treatments on some soil chemical

prope rties.

Treatment EC (dS/m) (11;’?5) SAR
Control 9.28 a 7.84 a 891a
Recommended chemical fertilizer 9.05a 7.71b 8.95a
compost 2.5 ton/fed 8.17b 7.48 ¢ 8.26 b
compost 5 ton/fed 7.84 be 741 c 7.59 ¢
compost 7.5 ton/fed 7.62 be 741 c 734 ¢
compost 2.5 ton/fed + fertilizer 7.56 be 739 ¢ 8.38b
compost 5 ton/fed + fertilizer 7.35 be 738 ¢ 7.76 ¢
compost 7.5 ton/fed + fertilizer 721¢ 7.36 ¢ 7.41c¢
Significant ok o ikl
LSD, 005 0.65 0.13 0.4

Soil pH

Application of compost to the investigated soil had a negative
significant effect on soil pH. The added different treatments to the soil
were highly significant decreased on the soil pH relative to control. In
contrast that, in case of different treatments of compost, it was no
significant effect on soil pH (Table 3). The pH of the compost treated
soils decreased with increasing the rates of soil compost and combine
compost + recommended chemical fertilizer, but slightly decrease with



6 Egypt. J. of Appl. Sci., 40 (1-2) 2025

alone recommended chemical fertilizer. The highest values 7.84 of the
soil pH were observed for the soil control. The lowest values 7.36 of the
soil pH were found for the soil treated with compost 7.5 ton/fed +
recommended chemical fertilizer, respectively. These decreases in soil
pH induced by the addition of compost treatments can be attributed to the
acidic effect of decomposable products of organic materials. Soil pH can
be decrease after application of compost from rice straw mixed with
agro-industrial wastes due to the release of H' via nitrification and/or the
production of organic acids during decomposition (Rashad et al. 2011).
Also, addition of compost from manure has been reported to both
increase and decrease soil pH and have the ability to buffer soil pH
(Johnson et al. 2006).
Soil productivity

The added compost, recommended chemical fertilizer and their
combine to the studied soil had significant effects on productivity of
fennel crop. The applied compost amendments varied in their effects on
the productivity depending upon their type and the application level.
Applying the compost amendments, recommended chemical fertilizer
and their combine showed increases in the yield of fennel compared to
the control soil. Also, the productivity increased gradually by increasing
the rates of soil compost treatments alone. Moreover, combine of
compost + recommended chemical fertilizer recorded the highest values
of fennel as compared to those given by compost or recommended
chemical fertilizer alone. Results in Tables (4) show that the weight of
grains fennel Kg/fed increased significantly with soil compost
application. The lowest value of productivity was 644 Kg/fed of control.
Meanwhile the highest value was 963 Kg/fed of soil compost 7.5 ton/fed
+ recommended chemical fertilizer.
Table 4: Effect of different treatments on soil productivity.

Treatment Fennel grains (Kg/fed)

Control 644 £
Recommended chemical fertilizer 708 e
compost 2.5 ton/fed 729 de
compost 5 ton/fed 751d
compost 7.5 ton/fed 793 ¢
compost 2.5 ton/fed + fertilizer 836 b
compost 5 ton/fed + fertilizer 857b
compost 7.5 ton/fed + fertilizer 963 a
Significant i

LSD, o5 35.56

CONCLUSION

According to the results obtained, it can be concluded that, values of
AW increased significantly by increasing the rate of compost combination of
compost + recommended chemical fertilizer treatments were superior in
increasing values of AW. Values of bulk density, hydraulic conductivity, EC,
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pH and SAR were decreased with increasing the rates of compost. The
superior for increasing values of fennel productivity increased significantly
with the application combine of compost + recommended chemical fertilizer
treatment, also increased gradually by increasing the rates combine of
compost + recommended chemical fertilizer treatment.
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