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ABSTRACT: A field experiment was carried out at Ismalia Agric. Exp. Res.
Station through the summer season 2005 to study the impact of applied
organic fertilizers and irrigation regime on some soil physical propertes as
well as soil available macro and micro-nutrients and soybean productivity.
The experiment was laid out in a split plot design with four replicates.
Irrigation treatments were placed in the main plots, while applied organic
fertilizers in the sub plots.

The obtained results indicated that the highly significant increase of total
porosity, available water and soil available NPK were achieved under W,
treatment. However, no significant effect of irrigation regime was obtained on
soil available micro-nutrients.

Applying 6 ton Biocomposite/fed realized the highest value of organic matter.
While, the highly significant increment of total porosity and available water
were achieved by applying 6 ton compost/fed. Moreover, the highest
significant increase of available N, P, K, Fe, Zn, Mn and Cu were obtained as
a result of applying 6 ton Biocomposite/fed. The maximum value of soybean
seed yield was realized by applying 6 ton Biocomposite/fed under W,
treatment. However, the lowest one was obtained by applying 3 ton
compost/fed under W, treatment.

Key words: Sandy soil, Compost, Biocomposite, Irrigation regime, bulk
density, water regime N, P, K, Fe, Zn, Mn, Cu content, soybean yield.

INTRODUCTION

The newly cultivated lands in Egypt are mainly sand and sandy
calcareous soils, which are very poor in organic matter and plant nutrients.
Different organic fertilizers are established to be involved in the crops
fertilization in almost all the world due to their effect on the physical,
chemical and biological characteristics of soils (Faiyed et al., 1991).

In the recent years, the safe agriculture is one of the main attitudes in the
world (El-Kouny, 2002). Also, recently there has been an increasing
awareness of the undesirable impact of mineral fertilizers on the
environment, as well as the potentially dangerous effects of chemical
residues in plant tissues on the health of human and animal consumers.

Composting of agricultural residues by supplying the natural microbial
flora present on them with their requirements of inorganic nutrients such as
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nitrogen and phosphorus and applying a proper moistening and turning
resulted in a final product with high ability to improve soils and enhance
plant growth reported by Lampkin (1990). Compost with its content of humic
substances and microbial fertilizers, has shown to improve soil physical,
chemical and microbiological conditions, moisture content and reduce
leaching of nutrients, water run-off and soil erosin (Amin et al., 1999).

The improvement for some soil physical parameters was achieved as a
result of organic manuring referring to control (El-Sersawy et al., 1997). The
maximum values of organic matter content, available nitrogen and available
phosphorus were resulted by applying compost alone or mixed with
biofertilizers to sandy soil (El-Sedfy, 2002; Awad et al., 2003 and EI-Sedfy et
al., 2005).

High values of available Fe, Zn, Mn and Cu in sandy soil were obtained
with applying organic and bio-organic fertilizers to sandy soil (Abdel Latif
and Abdel-Fattah, 1985 and Abas, 2003).

The optimum values of faba bean yield (winter season) and /or peanut
yield (summer season) were obtained by applying compost (10 ton/fed)
mixed with biofertilizer (ElI-Sedfy,2002 and Awad et al.,2003).

The impact of irrigation frequency (4&8 days intervals on broad bean
production in sandy soil indicated that 4-days irrigation intervals gave the
maximum yield EI-Kkommos and Noor EI-Din, 1990. A significant increase in
water use efficiency at the 1% level, were obtained with decreasing the
irrigation level from 100% to 60% of the net irrigation requirements (Tayel et
al., 1990). On the other hand, 75% of irrigation regime with applied compost
realized higher yield of alfalfa than applied one with 50% of irrigation regime
(Sabrah et al., 1993).

The objective of the present work is to investigate the effect of applied
organic fertilizers and irrigation regime on soil nutrient availability and
soybean productivity.

MATERIALS AND METHODS

A field experiment was carried out at Ismalia Agric. Exp. Res. Station
through the summer season 2005 to study the impact of applied organic
fertilizers and irrigation regime on some soil physical propertes as well as
soil available macro and micro-nutrients and soybean productivity. The
experiment was laid out in a split plot design with four replicates. Irrigation
treatments were placed in the main plots, while applied organic fertilizers in
the sub plots. Some physical and chemical characteristics of the soil surface
under investigation as well as compost and Biocomposite analyses were
determined according to Jachson, 1967 and shown in Tables (1:4).
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Tablel1 -2
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Table (3). Compost analysis.

Analysis Measurements
Moisture content % 20.53
pH 7.97
EC dS/m 2.60
Density 9g/cm?®) 0.45
Organic matter % 37.62
Organic carbon % 21.15
Total N % 1.12
Total P % 0.27
Total K % 0.36
CIN ratio 18.9
DTPA extractable Fe (ppm) 32.0
DTPA extractable Mn (ppm) 71.0
DTPA extractable Zn (ppm) 36.0
DTPA extractable Cu (ppm) 7.2
Table (4). Biocomposite analysis.
Analysis Measurements

pH 6.47
Organic carbon % 27.77
Total N % 131
CIN ratio 21.2
Total P % 0.36
DTPA extractable Fe (ppm) 104.0
DTPA extractable Mn (ppm) 63.9
DTPA extractable Zn (ppm) 39.5
DTPA extractable Cu (ppm) 8.20
Total count bacteria 14 x 10
Total count fungi 14 x 10°
Total count actinomycets 2.7 x 10°

The irrigation treatments were started after 21 days of sowing. Theses

treatments were:

1- Wo;: Irrigation at 75 % of soil field capacity
2- W,: Irrigation at 50% of soil field capacity

The organic fertilizers treatments were as follows:

1- Control (without additions).
2- 3ton compost/fed

3- 4.5 ton compost/fed.

4- 6 ton compost/fed

5- 4 ton Biocomposite /fed.

6- 6 ton Biocomposite /fed.

Under each of irrigation treatments, the organic fertilizers treatments were
randomized and mixed with the soil surface layer (20 cm) by hatchet. Then,
the area was planted by soybean (Ghycine max, c.v. Giza 25) for one

successive growth season (2005) under sprinkler irrigation system.
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At harvest time (4 months after sowing) plants of each plot were cut, air
dried and seed yield was achieved. Soil sample were taken at the depth of (0-
30) from each plot for some physical and chemical analysis
- Bulk density was determined using the core method. A core of 5 cm

diameter and 3 cm in height was used for collecting soil samples.

The soil samples were oven dried and weighed (Black, 1965) Soil field
capacity and wilting point were determined using undisturbed samples from
the cores (Black, 1965). Soil samples were analyzed for available N, P, K
according to the method described by Dewis and Freitas, 1970. Organic
carbon was determined by modified Walkely —Black method (Jackson,1967).

An available Fe, Mn, Zn, and Cu were determined in DTPA-extractable
according to Soltanpour and Schwab, 1977).

Analysis of variance was statistically analyzed according to Snedecor and
Cochran (1976) using SAS program (SAS Institute, 1982).

RESULTS AND DISCUSSION

1- Some soil physical properties as affected by irrigation
regimes and soil applied organic fertilizers:

1-1- Organic matter:

The results in Table (5a) indicated that irrigation regime had no
significantly effect on organic matter. However applied organic fertilizers
significantly increased the organic matter of the studied sandy soil. Hence,
the applied of 6 ton Biocompsite /fed raised the soil organic matter from
0.62% to 0.98% as compared to control treatment, Table (5a).

Table (5a): Organic matter (%) as affected by irrigation regimes and applied
organic fertilizers.

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 0.62 0.71 0.74 0.78 0.88 0.85 0.75
W, 0.61 0.64 0.64 0.80 0.87 1.10 0.78
Average 0.62 0.68 0.69 0.79 0.84 0.98 0.77
L.S.D.0. Irrigation treatments = 0.159
05 Organic fertilizers =0.033

Irrigation treatments x organic fertilizers = 0.047

This increment may be attributed to the high value of organic matter for
Biocompsite, Table (4).

Concerning the effect of interaction between irrigation regime and applied
organic fertilizers on soil organic matter, the results indicated that the highly
significant increment of organic matter was obtained by irrigation 50% of soil
field capacity (W) and applied 6 ton Biocomposit / fed, Table (5a)
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2. 2. Bulk density:
Data in Table (5b) clear that the highly significant decrease of soil bulk
density was achieved under W, treatment.

Table (5b): Bulk density (g/cm®) as affected by irrigation regimes and applied
organic fertilizers.

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 1.61 1.59 141 1.44 1.54 151 1.52
W, 1.51 1.52 1.48 141 1.42 1.40 1.46
Average 1.56 1.56 1.45 1.43 1.48 1.46 1.49
L.S.D.0. Irrigation treatments = 0.042
05 Organic fertilizers =0.010

Irrigation treatments x organic fertilizers = 0.0147

Applied 6 ton compost /fed significantly decreased the soil bulk density
values from 1.56 g/cm?®for control treatment to 1.43 g/cm? Table (5b). This
decrease may be rendered to increase total prosity and consequently lead to
an increase in the apparent volume and decrease in soil bulk density (El-
Sedfy et al., 2003).

Regarding the effect of interaction between irrigation regime and applied
organ fertilizers on the bulk density, the statistical analysis indicated that the
highly significant decrease of soil bulk density was achieved by applying 6
ton Biocomposit / fed under W, treatment, (Table 5b).

1. 3. Total porosity:

Data in Table (5c) appeared that the trend of total porosity values was
contrary to the values of bulk density, in view of the fact, the, increase of
total porosity led to decreasing of bulk density. Hence, higher significant
increment of total porosity was achieved by W, treatment as comparedW,
treatment, Table (5¢c). Whenever, the applied 6 ton compost/fed realized the
highly significant increment of total porosity Table (5¢). These results are in
agreement with the finding of Awad, 1989, Ismail et al., 2003 and EIl-Sedfy et
al., 2003.

Concerning the effect of interaction between irrigation regime and applied
organic fertilizers on total porosity, the results indicated that applied 6 ton
Biocomposite /fed under W, treatment gave the highly significant increment
of total porosity, Table (5¢).
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Table (5c): Total porosity (%) as affected by irrigation regimes and applied
organic fertilizers.

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 39.1 40.1 47.2 46.07 41.9 43.0 42.9
W, 43.0 42.6 44.4 47.20 46.4 47.5 45.2
Average 41.05 41.4 45.8 46.60 44.2 45.3 44.06
L.S.D.0. Irrigation treatments = 0.381
05 Organic fertilizers =0.095

Irrigation treatments x organic fertilizers =0.134

1. 4: Available water:

The results in Table (5d) indicated that the highly significant increment of
available water was achieved by W, treatment. The maximum value of
available water was obtained by adding 6 ton compost/fed. This increment
may be attributed to apply 6 ton compost/fed enhanced soil moisture at field
capacity more pronounced than that of soil moisture at wilting point.
Consequently, available water increased.

Concerning the effect of interaction between irrigation regime and applied
organic fertilizers on available water, the statistical analysis cleared that the
applied 6 ton compost/fed under W2 treatment realized the highly significant
increment of available water, Table (5d).

Table (5d): Available water (%) as affected by irrigation regimes and applied
organic fertilizers.

Irrigation Compost Biocomposit Control  |Average
treatments 3.0 4.5 6.0 4.0 6.0
ton/fed ton/fed ton/fed | ton/fed ton/fed

W, 7.19 7.82 9.05 7.56 8.34 6.11 7.68

W, 7.03 7.05 11.06 7.76 8.69 6.56 8.03
Average 7.11 7.44 10.06 7.66 8.52 6.34 7.86
L.S.D.0.0 Irrigation treatments = 0.127

5 Organic fertilizers =0.084

Irrigation treatments x organic fertilizers =0.119

2- Soil available of macro-nutrients as affected by irrigation

regimes and organic amendments:

The results in Table (6a, b, c) revealed that more significant increment of
available NPK were achieved by addition of 6 ton Biocomposit/fed than
addition of 6 ton compost/fed. This increment is due to the Biocompaosite
contained more pronounced of total NPK concentration than compost,
Tables (3and 4). Consequently, more release of nutrients in the available
form was resulted in the decomposition of organic matter of applied
Biocomposite than applied compost. However,the minimum value of
available NP were realized by adding 3 ton compost/fed, Table (6a,b). These
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results were corresponding with the results of Awad et al. (2003) and El-
Sedfy et al (2007).

The statistical analysis appeared that the higher significant increments of
available NPK were achieved by W, treatment than Wtreatment, Table (6a, b,
and c).

Regarding the effect of interaction between irrigation regime and applied
organic fertilizers on available NP, highly significant increment of available
NP were obtained by applying 6 ton Biocomposit/fed under W, treatment,
Table (6a, b).

Table (6): Soil available macro-nutrients as affected by irrigation regimes and
applied organic fertilizers
a- Available N

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 23.3 26.9 32.0 36.1 34.5 38.2 31.8
W, 21.1 30.7 34.3 38.2 35.1 42.1 33.9
Average 23.2 28.8 33.1 37.2 34.8 40.1 32.9
L.S.D.0. Irrigation treatments = 1.2706
05 Organic fertilizers =0.3934

Irrigation treatments x organic fertilizers =0.56
a- Available P

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W3 7.4 14.2 15.2 194 15.3 20.2 15.3
W, 8.3 15.6 16.7 20.1 16.4 21.4 16.4
Average 7.85 14.9 16.0 19.8 15.9 20.8 15.9
L.S.D.0. Irrigation treatments = 0.3177
05 Organic fertilizers =0.4833

Irrigation treatments x organic fertilizers =N.S
a- Available K

Irrigation Compost Biocomposite
treatments Control 3.0 4.5 6.0 4.0 6.0 IAverage
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 49.3 58.4 68.5 77.9 68.4 77.9 66.7
W, 49.1 68.4 68.8 77.9 68.4 77.9 68.4
Average 49.2 63.4 68.7 77.9 68.4 77.9 67.6
L.S.D.0. Irrigation treatments = 0.3177
05 Applied organic fertilizers =0.3141

Irrigation treatments x Applied organic fertilizers =0.44

3. Soil available micro-nutrients as affected by irrigation regime

and applied fertilizers:

Data in Table (7a, b, and c) appeared that the irrigation regime had no
significant effect on soil available Fe, Zn and Mn. However higher significant
of available Cu was achieved by W, than W, treatment, Table (7d).
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Table (7): Soil available micro-nutrients as affected by irrigation regimes and
applied organic fertilizers
a- Available Fe

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 2.16 2.81 3.66 4.75 3.77 4.89 3.67
W, 2.27 2.95 3.84 5.00 3.96 5.13 3.86
Average 2.22 2.88 3.75 4.88 3.87 5.01 3.77
L.S.D.0. Irrigation treatments = N.S
05 Organic fertilizers = 0.966

Irrigation treatments x organic fertilizers =N.S
b- Available Zn

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 0.38 0.49 0.64 0.83 0.66 0.85 0.64
W, 0.40 0.51 0.67 0.87 0.69 0.89 0.67
Average 0.39 0.50 0.66 0.85 0.68 0.87 0.66
L.S.D.0. Irrigation treatments = N.S
05 Organic fertilizers =0.0041

Irrigation treatments x organic fertilizers =N.S
c- Available Mn

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 1.30 1.69 2.20 2.86 2.27 2.95 2.21
W, 1.37 1.77 2.31 3.00 2.38 3.10 2.32
Average 1.34 1.73 2.26 2.93 2.33 3.03 2.27
L.S.D.0. Irrigation treatments = N.S
05 Organic fertilizers =0.0269

Irrigation treatments x organic fertilizers =N.S
d- Available Cu

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W3 0.34 0.44 0.57 0.75 0.59 0.77 0.58
W, 0.36 0.46 0.60 0.79 0.62 0.81 0.61
Average 0.35 0.45 0.59 0.77 0.61 0.79 0.60
L.S.D.0. Irrigation treatments = 0.021
05 Organic fertilizers =0.0054

Irrigation treatments x organic fertilizers =0.0078

The results in Table (7a,b,c,d) illustrated that the highly significant
increment of available Fe, Zn, Mn and Cu were increased by applying 6 ton
Biocomposite/fed, followed by applying 6 ton compost/fed. This increment
may be ascribed to higher values of available Fe, Zn, Mn and Cu of
Biocomposit than compost, Tables (3, 4).
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Inspite of applying 3 ton compost/fed gave the minimum values of
available Fe, Zn, Mn and Cu, Table (7a, b, ¢, d). These results were agreement
with those obtained by Abdel-Latif and Abdel-Fattah, 1985 and Abas, 2003.

Concerning the effect of interaction between irrigation regime and applied
organic fertilizers on soil available micro-nutrients, the statistical analysis
illustrated that no significant effect of that interaction on available Fe, Zn and
Mn, Table (7a, b, ¢). However, highly significant increment of available Cu
was achieved by applying 6 ton Biocomposite/fed under W, treatment, Table
(7d).

4- Soybean seed yield as affected by irrigation regime and

applied organic fertilizers:

Data in Table (8) revealed that higher significant increment of soybean
seed yield was achieved by W, than W, treatment. This increment may be
due to improve some soil physical properties such total porosity and
available water, Table (5c, d).

The highly significant increment of soybean seed yield was obtained by
applying 6 to Biocomposit/fed, followed by applying 6 ton compost/fed, Table
(8). These high values may be ascribed to increase organic matter and soil
available NPK, Tables (5a, 6a, b, and c). While, the minimum value of soybean
seed yield achieved by applying 3 ton compost/fed, Table (8).

Regarding the effect of interaction between irrigation regime and applied
organic fertilizers on soybean seed yield, the highly significant increment of
soybean seed yield was increased by applying 6 ton Biocomposite / fed
under W, treatment. Although, the lowest one was achieved by applying 3
ton compost/fed under W;treament, Table (8).

From the obvious results, it could be concluded that adding either 6 ton
Biocomposite or 6 ton compost /fed to sandy soil and irrigation at 50% of soil
field capacity in order to improve some soil physical properties and to
maximize the soil availability of macronutrients and consequently soybean
productivity.

Table (8): Seed yield of soybean (kg/fed) as affected by irrigation regimes and
applied organic fertilizers

Irrigation Compost Biocomposit
treatments Control 3.0 4.5 6.0 4.0 6.0 Average
ton/fed ton/fed ton/fed ton/fed ton/fed
W, 425.25 586.25 640.50 691.25 625.63 708.75 612.94
W, 519.75 625.63 664.13 743.75 660.63 905.63 686.59
Average 472.50 605.94 652.32 717.5 643.13 807.19 649.77
L.S.D.0. Irrigation treatments = 25.83
05 Organic fertilizers =15.41

Irrigation treatments x organic fertilizers =21.77
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Table (1): Mechanical and chemical analyses of the studied initial soil.

Particle size distribution Soluble ions (mel/l)
pH EC SP
Coarse Fine Silt Clay CaCOg3; o.M
Texture (1:25) | dsm? % Ca™ |Mg™ | Na" | K" |CO3"| HCOj5 cl" | SO,
sand % | sand% | % % % %
73.61 15.25 0.34 | 10.82 Sand 0.28 0.40 8.04 0.39 20 0.24 | 0.32 | 2.62 | 0.24 - 0.21 0.32 2.89

Table (2): Some physical properties, O.M% and soil available macro and micronutrients of the studied

initial soil.
B.d* T.p** Available o.M Avail. Avail. Avail. Avail. Avail. Avail. Avail.
glcm?® % water% % N P K Fe Zn Mn Cu
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
1.61 39.1 5.71 0.56 15.0 6.7 49.1 2.06 0.36 1.24 0.32

* B.d: Bulk density
** T P: Total porosity
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