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ABSTRACT

Calcareous soils generally have some problems; poor soil physical
and chemical properties, crusting, salinity and low productivity. Optimizing
water application by irrigation scheduling increases water use efficiency,
growth and yield of crops in addition to water rationalization. The aim of the
present work was to study the effect of irrigation scheduling, soil mulching
and soil amendments application rates on some physical properties of a clay
calcareous soil and soybean production and crop water relations. A field
experiment was conducted at Menshat Rabie Village, Itsa District, Fyoum
Governorate, Egypt. Three irrigation treatments were applied i.e., 1; (1.0 of
cumulative pan evaporation, C.P.E.), I, (0.8 of C.P.E.) and I3 (0.6 of C.P.E.).
Two soil mulching treatments were applied, i.e., without soil mulching and
black plastic mulching. The effects of two soil amendments namely poultry
manure and agriculture sulfur were also tested. Three levels of each soil
amendment were applied: (17.86, 35.71, and 53.57 m® ha* of poultry manure)
and (178.57, 357.14 and 535.71 kg ha™ of agricultural sulfur). The experiment
included 36 treatments distributed in a split split design with three replicates.
Soybean (Glycine max. Giza 111 variety) was grown along two successive
seasons (2014 and 2015). Obtained results showed that the applied treatments
resulted in significant and considerable effects on the studied soil properties
such as, decreases of soil bulk density and increases each of total porosity,
available water content, soil hydraulic conductivity values and soybean plant
growth and productivity. Applied treatments improved water consumptive use
and increased the water use efficiency values of soybean crop. It was
concluded the application of irrigation treatment 0.8 of cumulative pan
evaporation with the use of poultry manure at the rate 53.57 m* ha™ under
mulching with black plastic were superior than all other studied treatments and
could save about 20% of water requirements of soybean crop grown on a clay
calcareous soil.
Key words:
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INTRODUCTION

Calcareous soils are defined as soils containing amounts of calcium
carbonate distinctly affect the soil physical and chemical properties related to
plant growth, i.e., soil water relations, soil crusting and the availability of plant
nutrients. Such soil need correctly water and soil integrated management
techniques. Calcareous soils cover over 30% of the earth’s land surface mainly
in arid and semi-arid areas (Amanullah, 2017). Studies of Skidmore and
Layton (1992) that the fine particle fraction of the soil plays a very important
role in the process of crust formation. Particles smaller than 50-60 um usually
act as “cement agent” between larger particles. Any increase in the fine
particle contents of a soil leading to an increase of the crust strength.

Soil moisture control by irrigation scheduling is the key factor to
success in farming irrigation particularly in calcareous heavy textured soils.
Using Class A Pan evaporation records in scheduling crop irrigation is
considered the most applicable in agricultural purposes. Abdou (2004) found
that the soil bulk density values decreased, as irrigation frequency increased.
The pronounced reduction was obtained from irrigation at 1.2 C.P.E., in
comparison with irrigation at 0.6 C.P.E. Total porosity values were increased
by increasing irrigation frequency from 0.6 to 1.2 C.P.E. Abdo (2008)
concluded that the saturated hydraulic conductivity values were significantly
decreased with increasing irrigation frequency.

Mulching is one of the important agronomic practice in conserving
soil moisture and modifying the soil physical environment. Nkongolo et al.
(2011) found that soil properties i.e., soil temperature, moisture content, bulk
density, aggregate stability and nutrient availability have been improved by
using black plastic mulch. Kumar et al. (2014) found that plant growth and
yield are positively influenced by black plastic mulch due to the modification
of soil microclimate. Addition of poultry manure at the rate 10 t ha®
significantly decreased soil bulk density (P = 0.05) and increased soil organic
matter content, total porosity, water holding pores, fine capillary pores,
infiltration rate and hydraulic conductivity values (Obi and Ebo, 1995).
Studies of Inal et al. (2015) showed that the application of both processed
poultry manure and biochar in calcareous soils resulted into decreases in soil
pH. Sonmez et al. (2016) found that increasing sulfur treatments decreased
soil pH from 8.0 to 7.8 but not statistically significant. Soybean crop is one of
the most important oil crops and it is very sensitive to soil moisture deficit or
over irrigation especially at the vegetative growth stage or flowering and fresh
pods formation. Dubey et al. (1995) found that irrigation at 0.75 LW
(irrigation water): C.P.E. resulted in the greatest seeds yield 3192 t ha™. Kazi
et al. (2002) observed that the soybean maximum plant height, number of
branches and pods per plant, seeds index and seeds yield, and oil content
percentage were found superior with the application of 6 irrigations followed
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by 5 irrigations. Nejad et al. (2006) found that plants irrigated at 60 mm of
C.P.E. produced the greatest yield but the least was associated with plants
irrigated at 100 mm of C.P.E. Also, they found that the irrigation treatment 80
mm of C.P.E. resulted in the greatest values of water use efficiency by
soybean plants, however the least was that associated with the treatment 40
mm of C.P.E.

The aim of the present work was to study the effect of irrigation
treatment included (1.0 of C.P.E.), (0.8 of C.P.E.) and (0.6 of C.P.E.), soil
mulching and soil amendments on some soil physical properties, crop water
relations soybean yield grown on a calcareous clay soil.

Materials and Methods

Field experiment was conducted at Menshat Rabie Village, Itsa district,
Fayoum Governorate, Egypt, 10 km south of Fayoum city. The current studied
soil was sorted as alluvial clayey soil and have 24.43% of CaCOs3. The main
plots represented three different irrigation scheduling treatments: I, (1.0 of
cumulative pan evaporation, C.P.E.), I, (0.8 of C.P.E.) and I; (0.6 of C.P.E.).
Irrigation treatments were conducted after applying the first irrigation at
planting. Area of each main plot was about 545 m? pounded with dikes (3 m
width), in order to avoid the horizontal water seepage. Each main plot was
divided into two sub-main plots mulching with black plastic in comparison
with no mulching. Each sub main plot was divided into two sub-sub main
plots, one was treated with poultry manure and the other with sulfur. Poultry
manure treatments were 17.86, 35.71, and 53.57 m® ha™ and agricultural sulfur
(S) was applied at the rates 178.57, 357.14 and 535.71 kg ha™ of S. The
experiment was conducted along two seasons, i.e., 2014 and 2015. Disturbed
and undisturbed soil samples were collected from three depths, 0-15, 15-30
and 30-45 cm before planting and before harvesting at the each season, to
determine some soil physical and chemical properties. Initial soil properties
are shown in Table (1).

The percentages of CaCO3 were determined within each of the soil
mechanical fraction i.e., sand, silt and clay. The percentages of CaCOj3 in each
fraction are given in Table (2).

Two soil amendments (poultry manure and agricultural sulfur) were applied to
soil before planting. Table (3) show some chemical analysis of the studied
amendments.
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Table (1): Some initial soil physical and chemical properties of the studied

soil.

Soil depth (cm)

Soil properties

0-15 | 15-30 30-45
Soil physical properties
Particle size distribution (%)
Coarse Sand 9.7 2.3 2.7
Fine Sand 18.5 29.9 37.7
Silt 16.4 17.9 19.9
Clay 55.4 49.9 39.7
Texture classes Clay Clay Clay loam
Bulk density ( Mg m™) 1.24 1.35 1.41
Particle density (Mg m™) 2.64 2.65 2.65
Total Porosity, % 53.03 49.06 46.79
Void ratio 1.13 0.96 0.88
Hydraulic conductivity (cm hr™) 0.11 0.17 0.26
Field capacity, % (on weight basis) 43.26 40.43 39.19
Wilting point, % (on weight basis) 23.29 22.75 21.98
Available water, % (on weight basis) 19.97 17.68 17.21
Soil chemical properties

pH in soil paste 7.62 7.54 7.50
EC. in soil paste extract (dS/m) 6.37 5.98 5.65
Soluble cations, (mmol® L™)
[ 15.06 14.74 12.59
Mg~ 12.63 12.22 10.17
Na" 35.90 32.11 33.06
K* 0.73 0.75 0.69
Soluble anions, (mmol* L™
COs” 0.00 0.00 0.00
HCO3’ 2.80 2.70 2.50
CI 27.20 25.44 23.85
S0,” 34.32 31.68 30.16
CaCOgsequivalent, % 24.43 22.91 19.79
Organic matter, % 1.69 1.14 0.98
CEC, (c mol* kg™ 33.64 31.11 26.93
Total nitrogen, % 0.08 0.05 0.04

Fayoum J. Agric. Res. & Dev., Vol. 33, No.2, July, 2019




EFFECT OF IRRIGATION SCHEDULING, SOIL MULCHING ......... 114
Table (2): Fractionation of CaCOj3 in the experimental field.
Depth CaCOsequivalent (%) within the fraction Total
(cm) Coarse sand Fine sand Silt Clay CaCO; %
0-15 1.52 11.72 5.06 6.13 24.43
15-30 1.52 13.04 2.84 5.51 22.91
30-45 1.42 11.76 2.62 3.99 19.79
CaCO; fraction% of total CaCO; content in the soil
0-15 6.22 47.98 20.71 25.09 100
15-30 6.63 56.92 12.40 24.05 100
3045 7.18 59.42 13.24 20.16 100
Table (3). Some chemical analysis of the used soil amendments.
(1p:?.5 EC | Organic | N | ON | P | K | caco;
Poultry manure suspension) (dS/m) | carbon % % ratio | mg kg™ | mg kg’ %
7.62 2.97 4273 212 | 2016 | 850 | 1480 | 1.31
Agricultural pH EC S Ca CaCOs3
sulfur (1:1 suspension) (dS/m) % mg kg™ %
4.2 3.8 92 60

Soil moisture constants and bulk density (Mg m™) values of the effective root
zone (45 cm depth), are shown in Table (4).
Table (4). Soil moisture constants and water depth (mm) of the effective
root zone of the crop (45 cm depth).

Available water

Depth %) Bulk density Auvailable Auvailable water (cm) | Available water (mm)
-3 *
(cm) on weight basis (Mg m~) water (cm) for 45 cm depth for 45 cm depth
0-15 15.97 121 2.898
15-30 12.68 1.29 2.453 7.584 75.84
30-45 10.71 1.39 2.233

*Available water (cm) =

100

x7q > D (Jensen et al., 1990).

Determinations, measurements and calculations of soil physical properties
were conducted according to the methods and procedures outlined and
described by Klute (1986). Soil chemical properties were determined
according to Page et al. (1982).

Soybean (Glycine max. Giza 111 variety) was planted in hills 20 cm apart
from each other at the 11" May of the season 2014 and in 20" May in the
season 2015. The distance between rows was 60 cm. Soybean plants were
harvested was after 120 days from planting in both seasons. All other cultural
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management practices for grown soybean have been conducted following the
recommendations of the Egyptian Ministry of Agriculture. The crop
evapotranspiration (ETc) or seasonal consumptive use (CU) was determined
by measuring soil moisture content before and after each irrigation using the
following equation (Jensen et al., 1990):

8, -6
Lyw %D
100 d
Where: CU is crop water consumptive use (ETc) in cm, 0, is soil moisture
percentage after 48 hours of irrigation, 0; is soil moisture percentage just

before irrigation, v qis soil dry bulk density (Mg m™), and D is soil layer depth
incm.

Seeds yield of soybean (kg ha™) measurement was carried out after harvesting.
Monthly mean weather data (Epan) for the two seasons 2014 and 2015 were
obtained from Itsa meteorological station, Fayoum, Egypt. The reference
evapotranspiration values (ET,, mm/day) were calculated from evaporation
pan (Epa, mm/day) using the following equation (Allen et al., 1998): ET, =
Epan . Kpan

Where: Epan is evaporation from the Class A pan (mm day") and Kpan IS the
pan evaporation coefficient.

CUT =

To achieve the intervals between irrigations by class A pan evaporation. The
daily records of evaporation (mm) were obtained of the Class A pan. Also, the
available water content in the effective soil depth (0-45 cm) was calculated of
the soil moisture constant and soil bulk density values. The daily records of
evaporation multiplied by the assumed effective pan evaporation rates, i.e. 1.0,
0.8 and 0.6 respectively, (irrigation treatments). The daily records cumulated
every next day until the sum of cumulative pan evaporation is equal to the
available soil moisture (mm) of the root zone depth (45 cm), then the crop
irrigated in this day.
The water use efficiency expressed as kg seeds m™ water consumed by
soybean plants. The values have been used to evaluate the variation between
different treatments in producing maximum yield from water unit consumed
by the grown soybean plants. The water use efficiency for the yield were
calculated according to Fessehazion et al. (2011) as follows:
_ yield (kg fed—1)
WUE = CU (m3 fed —1)

Where: WUE is the water use efficiency (kg m™), and CU is consumptive use
of soybean plants (m?® fed™).

Treatments were distributed using a complete randomized blocks (spilt —split
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plot) design with three replicates the obtained data were statistically analyzed
were statistically analyzed using the procedures outlined by Snedecor and
Cochron (1980). Treatment means were compared using the (LSD) at 0.05
probability level.
Results and Discussions

The used soil has high fine fractions of CaCO3 content at surface layer.
Thus, correctly integrated water and soil management practices are useful for
the improvement of the clay calcareous soil properties. The obtained values of
soil pH for the chosen soil indicate a neutral nature (pH, 7.50 - 7.62).
Additionally, the EC, values of soil ranged between 5.65 to 6.37 dS/m, it can
be indicated that the studied soil reveal slightly to moderately salinity stresses.
In addition, it is clear that calcium carbonate contents were greater within the
medium and fine size fractions. CaCO3;% at different soil fractions decreased
according to the ascending order; fine sand > clay > silt > coarse sand fraction.
1. Effect of scheduling irrigation, soil mulching and soil amendments
applications on some soil physical properties
1.1. Soil dry bulk density
Results in Table (5) indicated that improvements in the average soil dry bulk
density values for the three irrigation treatments followed the order I, (0.8 of
C.P.E)) >1; (1.0 of C.P.E.) > 15(0.6 of C.P.E.). Within the surface layer (0-15
cm), under the irrigation treatment I, (0.8 of C.P.E.) and the greatest applied of
poultry manure amendment resulted in with the minimum values of soil dry
bulk density (1.22 and 1.21 Mg m™) that appeared with no mulching and
plastic mulching, respectively.
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Table (5). Effect of irrigation scheduling, soil mulching, soil amendments
and their interactions on soil dry bulk density values (Mg m™) (average
values of two seasons).*

Poultry Organic amendment (Poultry manure) Aaric Inorganic amendment (Agricultural sulfur)
Irrig. No mulching (M) Black plastic mulching (M,) aric. No mulching (M) Black plastic mulching (M,)
manure sulfur
treat. rate Depth (cm) Depth (cm) rate Depth (cm) Depth (cm)
0-15 15-30 | 30-45 [ Mean | 0-15 | 15-30 | 30-45 | Mean 0-15 15-30 | 30-45 | Mean 0-15 15-30 | 30-45 Mean
Py 1.32 1.44 1.49 1.42 1.30 | 1.38 1.48 1.39 S; 1.37 1.39 1.46 1.41 1.36 1.38 1.45 1.40
Iy P, 1.30 1.39 1.45 1.38 1.26 | 1.34 1.44 1.35 S, 1.35 1.36 1.42 1.38 1.33 1.35 1.42 1.37
(1of C.P.E) Ps3 1.24 1.35 1.39 1.33 1.21 | 1.32 1.37 1.30 S 1.31 1.35 1.40 1.35 1.31 1.33 1.40 1.35
Mean | 1.29 1.39 1.44 1.37 1.26 | 1.35 1.43 1.34 Mean 1.34 1.37 1.43 1.38 1.33 1.35 1.42 1.37
P, 1.27 143 147 | 1.39 | 1.26 | 1.37 | 147 1.37 Sy 1.34 1.38 141 | 1.38 1.32 1.36 1.44 1.37
I, P, 1.25 1.38 143 | 135 | 1.23 | 1.31 | 141 1.32 S, 1.33 1.35 139 | 1.36 1.29 1.35 1.40 1.35
(0.80f C.P.E.) P 1.22 1.33 1.38 1.31 1.21 | 1.30 1.37 1.29 S 1.29 1.33 1.38 1.33 1.27 1.31 1.38 1.32
Mean | 1.25 1.38 143 | 135 | 123 | 1.33 | 142 1.33 Mean 1.32 1.35 1.39 1.36 1.29 1.34 141 1.35
P, 1.39 1.48 151 | 146 | 1.37 | 146 | 150 1.44 Sy 1.40 1.43 149 | 144 1.35 1.43 1.47 1.42
I3 P, 135 1.42 147 | 141 | 132 | 141 | 145 1.39 S, 1.38 1.40 146 | 141 1.33 1.38 1.45 1.39
(0.6 0of CP.E) Ps 131 1.39 143 | 1.38 | 1.30 | 1.35 | 142 1.36 Ss 1.35 1.37 142 | 1.38 1.32 1.34 1.43 1.36
Mean | 1.35 1.43 147 | 142 | 133 | 141 | 146 1.40 Mean 1.38 1.40 1.46 141 1.33 1.38 1.45 1.39
LSD % | M P IxM IxP PxM IxPxM | M S 1xM 1xS SxM IxSxM
0-15m 0.009 [0.007 [ 0.006 NS 0.010 NS NS 0.009 0.005 | 0.008 [ 0.009 NS 0.009
15-30 cm 0.010 [0.006 | 0.007 [0.010 | NS NS 0.017 0.004 | 0.005 | 0.009 NS NS NS
30-45 cm 0.004 [0.007| 0.013 | 0.06 NS NS NS 0.012 NS 0.008 | 0.009 NS NS

*Each value in this table is an average of 3 replicates. | = Irrigation treatments,
P,=17.86 m* ha', P, =35.71 m*ha', P, =53.57 m*ha’,S; = 178.57 kg ha’, S, =
357.14 kg ha™, S; = 535.71 kg ha™ and C.P.E. = the

cumulative pan evaporation (mm day ™).

Under all irrigation treatment I, (0.8 of C.P.E.), increasing poultry manure
application rates from P; (*2 recommended dose) to P, (1.0 recommended
dose) and P3; (1% recommended dose) resulted in to significant decreases in
the mean values of the soil dry bulk density by 2.88 and 5.76 % for treatments
without mulching, and by 3.65 and 5.84 % for plastic soil mulching,
respectively.

The same trend was also observed with the use of the inorganic
amendment (agricultural sulfur). The increase of S application rates from S;
(*2 recommended dose) to S, (1.0 recommended dose) and S; (1%
recommended dose) showed significant decreases in the mean values of soil
dry bulk density by 1.45 and 3.62% for no mulching and by 1.46 and 3.65%
for plastic mulching, respectively under irrigation treatment 0.8 of C.P.E. This
behavior could be attributed to the fact that the organic amendments
application resulted in an increase in the bulk volume of the studied soils and
consequently decreased soil bulk density. Similar trend was reported by Aziz-
Nagat (2002).

1.2. Soil total porosity

Results in Table (6) indicated improvements in the average soil total
porosity values for the three irrigation treatments followed the order 0.8 of
C.P.E.>1.00f C.P.E. > 0.6 of C.P.E. This may be due to the air water balance
equilibrium at irrigation treatment 0.8 of C.P.E., but the greatest amount of
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water irrigation 1.0 of C.P.E. resulted in decreasing the soil total porosity
values due to rearrangement of soil particles and reorientation of soil pores by
the excess applied water (Lal and Shukla, 2005). In the surface layer (0-15
cm), under each of irrigation treatment 0.8 of C.P.E. and greatest poultry
manure application, the maximum values of soil total porosity were 59.36%
for no mulching and 60.94% for plastic mulching treatments.

Table (6). Effect of irrigation scheduling, soil mulching, soil amendments
and their interactions on total porosity values (%) (average values of two

seasons).*
Poultry Organic amendment (Poultry manure) Agric Inorganic amendment (Agricultural sulfur)
Irrig. No mulching (My) Black plastic mulching (M,) . No mulching (My) Black plastic mulching (M,)
manure sulfur
treat. rate Depth (cm) Depth (cm) rate Depth (cm) Depth (cm)
0-15 | 15-30 [ 30-45 | Mean 0-15 15-30 | 30-45 Mean 0-15 15-30 | 30-45 [Mean| 0-15 | 15-30 | 30-45 [ Mean
P, 56.37 | 55.81 | 52.21 | 54.80 57.07 | 55.08 [ 53.08 55.08 S, 56.37 | 55.81 [ 52.21 | 54.80 | 56.77 | 56.08 | 53.08 | 55.31
Iy P, 57.60 | 55.58 | 52.58 [ 55.25 58.51 | 56.73 | 53.53 56.26 S, 56.68 | 55.30 | 52.30 | 54.76 | 57.07 | 56.94 | 53.34 | 55.78
(1of C.P.E) P 58.69 | 56.73 | 53.23 | 56.22 59.27 | 57.57 | 53.67 56.84 S 56.87 | 56.63 | 52.54 | 55.35| 58.25 | 57.15 | 53.55 | 56.32
Mean | 57.55 | 56.04 [ 52.67 | 55.42 | 58.28 | 56.46 | 53.43 56.06 [ Mean | 56.64 | 55.91 | 52.35 | 54.97 | 57.36 | 56.72 | 53.32 | 55.80
P, 56.79 | 56.00 | 52.50 | 55.10 57.58 | 55.87 | 53.40 55.62 S, 56.79 | 56.00 | 52.50 | 55.10 | 57.58 | 55.87 | 53.40 | 55.62
I, P, 58.38 | 57.82 | 52.82 | 56.34 | 59.65 | 57.89 [ 54.40 57.31 S, 56.71 | 56.43 | 52.73 | 55.29 | 57.80 | 57.61 | 54.11 | 56.51
(0.80f C.P.E) P3 59.36 | 58.71 | 53.71 | 57.26 | 60.94 | 58.78 | 54.78 58.17 S3 57.67 | 56.70 | 52.90 [ 55.76 | 58.40 | 58.29 | 54.29 | 56.99
Mean |58.18 | 57.51 | 53.01 [ 56.23 59.39 | 57.51 | 54.19 57.03 [Mean | 57.06 | 56.38 [ 52.71 | 55.38 | 57.93 | 57.26 | 53.93 | 56.37
P, 56.51 | 55.28 | 52.28 | 54.69 57.48 | 55.85 | 53.15 55.49 S, 56.51 | 55.28 | 52.28 | 54.69 | 56.68 | 55.85 | 53.15 | 55.23
I3 P, 57.04 | 56.29 | 52.69 | 55.34 58.69 | 56.46 | 53.46 56.20 S, 56.58 | 56.13 | 52.53 | 55.08 | 56.60 | 56.05 | 53.35 | 55.33
(0.6 of C.P.E.) Ps3 57.77 | 57.31 | 52.91 | 56.00 59.18 | 57.61 | 53.61 56.80 S 57.05 | 56.53 | 52.88 | 55.49 | 57.77 | 57.20 | 53.50 | 56.16
Mean | 57.11 | 56.29 | 52.63 [ 55.34 58.45 | 56.64 | 53.41 56.17 [ Mean | 56.71 | 55.98 [ 52.56 |55.09 | 57.02 | 56.37 | 53.33 | 55.57
LSD % | M P IxM IxP PxM IxPxM | M S IxM I1xS SxM 1xSxM
0-15m 0.004 | 0.006 | 0.006 | 0.010 | 0.010 [ 0.010 0.018 0.002 | 0.006 | 0.009 | 0.010| 0.014 | 0.010 0.018
15-30 cm 0.009 | 0.005 | 0.005 | 0.009 | 0.008 [ 0.009 0.016 0.381 | 0.233 [ 0.301 | 0.404 | NS 0.404 0.700
30-45cm 0.012 | 0.005 | 0.008 | 0.009 | 0.013 | 0.009 0.016 0.011 | 0.007 | 0.005 | 0.011 | 0.008 | 0.011 0.020

*Each value in this table is an average of 3 replicates. | = Irrigation treatments,
P,=17.86 m*ha', P, =35.71 m*ha®, P;=53.57 m*ha', S, = 178.57 kg ha’, S, =
357.14 kg ha, S; = 535.71 kg ha™ and C.P.E. = the cumulative pan evaporation
(mm day™).

Under irrigation treatment 0.8 of C.P.E., increasing poultry manure application
rate from P; to P, and P resulted in significant increases in the mean values of
soil total porosity by 2.25 and 3.92% for no mulching and by 3.04 and 4.58%
for plastic mulching, respectively. The same trend was observed with the use
of the inorganic amendment (agricultural sulfur) with little differences than
poultry manure as the maximum value was 58.4% with sulfur.
1.3. Available water content of soil

Results in Table (7) indicated improvements in the average soil
available water content values for the three irrigation treatments following the
order I (0.8 of C.P.E.) > I; (1.0 of C.P.E.) > I3 (0.6 of C.P.E.). This could be
due to the air water balance and equilibrium at irrigation treatment 0.8 of
C.P.E., however the use of treatment 1.0 of C.P.E. resulted into decreases in
soil available water content values due to expected rearrangement of soil
particles and reorientation of soil pores by the excess applied water (Lal and
Shukla, 2005). In the surface soil layer (0-15 cm), under each irrigation
treatment 0.8 of C.P.E. and the greatest rate of applied poultry manure, the
maximum values of soil available water content were 17.30% for no mulching
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and 18.82% for plastic mulching treatments. Under irrigation treatment 0.8 of
C.P.E., increasing poultry manure application rate from P; to P, and P;
resulted in significant increases in the mean values of soil available water
content by 11.63 and 23.58% for no mulching and by 16.04 and 24.78% with
plastic mulching, respectively.

Similar trends were observed with the use of the inorganic amendment
(agricultural sulfur), but the maximum values were 15.45% and 16.10% for no
mulching, however the absolute values of decreases in available water (%)
were more greater with poultry manure than S applications.

Table (7). Effect of irrigation scheduling, soil mulching, soil amendments
and their interactions on available water content values (%) (average
values of two seasons).*

Organic amendments (Poultry manure) Inorganic amendment (Agricultural sulfur)

Irrig. Poultry No mulching (M) Black plastic mulching (M,) Agric. No mulching (My) Black plastic mulching (M)
manure sulfur
treat. rate Depth (cm) Depth (cm) rate Depth (cm) Depth (cm)
0-15 | 15-30 [30-45| Mean | 0-15 | 15-30 | 30-45 | Mean 0-15 [15-30] 30-45 [Mean | 0-15 [15-30 [ 30-45 [Mean

Py 12.61 | 11.58 [10.83| 11.67 |13.47| 12.30 | 10.60 | 12.12 S 13.09 | 12.21 | 11.01 [12.10 [ 14.08 | 12.11 | 10.81 | 12.33

1 Py 14.52 | 12.79 [11.27| 12.86 |13.47| 12.30 | 10.60 | 12.12 S, 13.21 | 12.30 | 11.08 | 12.20 | 14.28 | 12.61 | 10.81 | 12.57

1
(Lof C.PE) Ps3 15.86 | 12.84 [11.72| 13.47 |17.67| 15.12 | 11.79 | 14.86 Ss 13.78 | 13.58 | 11.18 | 12.85 | 15.34 | 13.10 | 11.20 | 13.21

Mean | 14.33 | 12.40 [11.27| 12.67 |14.87| 13.24 | 11.00 | 13.04 | Mean | 13.36 | 12.70 | 11.09 | 12.38 | 14.57 | 12.61 | 10.94 | 12.70

Py 13.63 | 13.09 [11.21| 12.64 |14.13| 11.99 | 11.29 | 12.47 Sy 13.68 | 13.83 | 11.67 | 13.06 | 14.02 | 13.69 | 10.59 | 12.77

[ P, 15.38 | 14.88 [12.06| 14.11 |17.07| 15.06 | 11.29 | 14.47 S; 13.97 [ 13.97 | 11.97 | 13.30 | 14.21 | 13.85 | 10.92 | 12.99

2
(0.80fCPE) P3 17.30 | 16.48 [13.08| 15.62 |18.82| 15.64 | 11.93 | 15.46 Ss 15.45 | 14.34 | 12.74 | 14.18 | 16.10 | 14.63 | 11.24 | 13.99

Mean | 1544 | 14.82 [12.12| 14.12 |16.67| 14.23 | 11.50 | 14.14 | Mean | 14.37 | 14.05 | 12.13 | 13.51 | 14.78 | 14.06 | 10.92 | 13.25

Py 12.18 | 11.04 [10.74| 11.32 |13.00| 12.63 | 11.03 | 12.22 S 12.58 | 11.48 | 10.63 | 11.56 | 13.58 | 11.64 | 10.21 | 11.81

P, 13.23 | 12.33 [11.23] 12.26 |15.01| 13.79 | 11.10 | 13.30 S, 12.77 | 11.65 | 10.85 [ 11.76 [ 13.71 | 11.81 | 10.30 | 11.94

I3
(0.60fC.P.E) Ps3 15.27 | 1352 |11.82| 13.54 [15.78] 13.79 | 11.62 | 13.73 Ss 13.13 | 12.47 1 11.37 | 12.32 | 13.87 | 12.70 | 11.13 | 12.57

Mean | 13.56 | 12.30 [11.26| 12.37 |14.60| 13.40 | 11.25 | 13.08 | Mean | 12.83 | 11.87 | 10.95 | 11.88 | 13.87 | 12.70 | 11.13 | 12.57

LSD % | M P IxM I1xP PxM IXPxM | M S IxM | IxS | SxM IXSxM
0-15m 0.005 | 0.006 | 0.008 |0.010| 0.013 | 0.010 0.018 0.013 | 0.005 | 0.008 | 0.008 | 0.015 | 0.008 0.014
15-30 cm 0.004 | 0.002 | 0.003 |0.004| 0.005 NS 0.007 0.009 | 0.004 | 0.010 | 0.007 | 0.018 | 0.007 0.011
30-45cm 0.009 | 0.007 | 0.006 |0.011] 0.010 | 0.011 0.020 0.008 | 0.005 | 0.008 | 0.009 | 0.013 | 0.009 0.016

*Each value in this table is an average of 3 replicates. | = Irrigation treatments,
P,=17.86 m*ha', P, =35.71 m*ha®, P;=53.57 m*ha', S, = 178.57 kg ha’, S, =
357.14 kg ha, S; = 535.71 kg ha™ and C.P.E. = the cumulative pan evaporation
(mm day™).

Data obtained emphases the greater effect of the organic manure on both the
total porosity and available ware (%) than that the inorganic amendment (S).
Results also indicated the greater effect of soil mulching in comparison with
no mulching. Mulumba and Lal (2008) demonstrated that mulch rates
significantly increased available water capacity by 18 -35%, total porosity by
35 — 46% and soil moisture retention at low suctions from 29 to 70% under
silty loam soil.
1.4. Soil hydraulic conductivity.

Results in Table (8) indicated improvements in the average soil
hydraulic conductivity values under the three irrigation treatments as the
following order, I, (0.8 of C.P.E.) > I; (1.0 of C.P.E.) > I3 (0.6 of C.P.E.). In
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surface soil layer (0-15 cm), under each of irrigation treatment 0.8 of C.P.E.
and greatest rate of applied poultry manure, the maximum values of soil
hydraulic conductivity were 0.35 cm hr for no mulching and 0.41 cm hr for
plastic mulching treatments. On the other hand, the irrigation treatment 0.8 of
C.P.E. resulted in significant increases in the mean values at surface layer (0-
15 c¢m) of the soil hydraulic conductivity by 10.34% for no mulching and by
13.33% for plastic mulching compared with irrigation treatment 1.0 of C.P.E.
Under irrigation treatment 0.8 of C.P.E., increasing poultry manure application
rate from Py to P, and P3 resulted in significant decreases in the mean values of
soil hydraulic conductivity by 4.54 and 11.36% for no mulching and by 4.44
and 15.56% for plastic mulching, respectively. Similar trends were observed
with the use of the inorganic amendment (S), but the maximum values were
0.29 cm hr and 0.31 cm hr™* for no mulching, however the absolute values of
decreases in hydraulic conductivity were more greater with poultry manure
than S applications. Data obtained emphases the greater effect of the organic
manure on hydraulic conductivity (cm hr) than that the inorganic amendment

(S).

Table (8). Effect of irrigation scheduling, soil mulching, poultry manure
and their interactions on soil hydraulic conductivity values (cm hr™)
(average values of two seasons).*

Poultry Organic amendments (Poultry manure) Agric Inorganic amendment (Agricultural sulfur)
No mulching (M) Black plastic mulching (My) . No mulching (M) Black plastic mulching (My)
manure sulfur
rate Depth (cm) Depth (cm) rate Depth (cm) Depth (cm)
0-15 | 15-30 [ 30-45 [Mean| 0-15 [15-30]|30-45| Mean 0-15 | 15-30 | 30-45 | Mean | 0-15 | 15-30 | 30-45 | Mean
Py 0.25 0.21 018 (021 026 [0.23) 019 | 0.23 Sy 0.21 | 0.20 0.19 0.20 0.22 0.20 0.19 0.20
1 P, 0.28 0.22 020 [0.23 | 029 [0.23] 021 | 0.24 S, 0.23 | 0.21 0.19 0.21 0.24 0.22 0.20 0.22
(1ofC.P.E) P; 0.35 0.23 021 026 | 036 |0.25 | 0.22 [ 0.28 Ss 025 [ 022 | 020 | 022 | 026 | 0.23 0.21 0.23
Mean | 0.29 0.22 020 1024 030 [0.24 021 | 025 | Mean | 0.23 | 021 | 019 | 021 | 024 | 0.22 0.20 0.22
P, 0.28 0.23 019 [023] 029 | 0.24 [ 0.20 | 0.24 Sy 022 [ 021 | 019 | 021 | 023 | 0.22 0.20 0.22
I, Py 0.32 0.24 020 [0.25( 0.33 [0.26 | 0.21 | 0.27 S, 0.25 | 0.22 0.20 0.22 0.26 0.23 0.21 0.23
(0.8 of C.P.E.) P 0.35 0.25 022 [0.27 | 041 [0.29 | 0.23 | 0.31 S 0.26 | 0.23 0.20 0.23 0.28 0.24 0.22 0.25
Mean 0.32 0.24 020 [0.25| 034 [0.26| 021 | 0.27 | Mean | 0.24 | 0.22 0.20 0.22 0.26 0.23 0.21 0.23
P, 0.21 0.19 0.17 019 | 0.22 |0.20 [ 0.18 | 0.20 Sy 0.20 [ 0.20 | 019 | 020 | 0.21 | 0.20 0.19 0.20
I3 P, 0.24 0.20 018 1021 | 025 |0.21 | 0.20 [ 0.22 S, 022 | 020 | 019 | 020 [ 022 | 0.21 0.20 0.21
(0.6 0f C.P.E) P; 0.29 0.22 019 1023 | 031 |0.24] 021 [ 0.25 Ss 024 [ 022 | 020 | 022 | 025 | 0.23 0.20 0.23
Mean 0.25 0.20 018 [021 | 026 [0.22 | 020 | 0.22 | Mean | 0.22 | 0.21 0.19 0.21 0.23 0.21 0.20 0.21
LSD % | M P IxM IxP | PxM IxPxM | M S IxM 1xS SxM 1xSxM
0-15m 0.004 | 0.005 | 0.010 | 0.008 | NS | 0.008 0.014 0.019 | 0.005 | 0.003 | NS | 0.006 | NS NS
15-30 cm 0.011 | 0.005 | 0.008 NS NS | 0.008 NS 0.004 | 0.007 | 0.007 | NS NS NS NS
30-45cm 0.004 | 0.008 | 0.003 NS NS NS NS 0.004 | 0.004 | NS NS NS NS NS

*Each value in this table is an average of 3 replicates. | = Irrigation treatments,
P,=17.86 m*ha™, P,=3571 m*ha’, P;=5357m*ha®’, S, =178.57 kg ha™, S, =
357.14 kg ha, S; = 535.71 kg ha™ and C.P.E. = the cumulative pan evaporation
(mm day™).

Results also indicated the greater effect of soil mulching in comparison with
no mulching.

Under irrigation 0.8 of C.P.E., increasing agricultural sulfur application
rate from S;to S, and S; resulted in significant decreases in the mean values of
soil hydraulic conductivity by 4.88 and 9.76% for no mulching and by 4.88
and 12.20% for plastic mulching, respectively. As a result, irrigation
treatments, soil mulching and different levels applications of organic
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amendments have tremendous effects on these pores, which are considered the main
contributors to the passage of drained and percolated water through the soil. Thus, it
can be stated that the hydraulic conductivity values are affected by soil texture and
stability of soil structure, dominance of some cations and management practices.
These findings are consistent with those reported by Farahani-Elham et al. (2018).
2. Effect of irrigation scheduling, soil mulching amendments and their
interaction on soybean yield.

Data presented in Table (9) showed that, irrigation treatment (0.8 of C.P.E.)
with both plastic mulching and poultry manure application at the rate 53.57 m® ha™
resulted in the greatest soybean seeds yield of 3200.00 kg ha™ coincided with the
highest addition and 1690.48 kg ha™ with the greatest addition of agricultural sulfur
(535.71 kg ha), as average of the two successive seasons. With poultry manure
application rates, the average seeds yield values were increased by 33.34, 9.71 and
36.76% at irrigation treatments 1.0 of C.P.E., 0.8 of C.P.E. and 0.6 of C.P.E,
respectively, for plastic mulching compared with no mulching treatments as average
for the two successive seasons. With agricultural sulfur application rates, the average
of seeds yield values were increased by 15.68, 18.59 and 15.88 % under irrigation
treatments 1.0 of C.P.E., 0.8 of C.P.E. and 0.6 of C.P.E., respectively, for plastic
mulching compared with no mulched treatments as average for the two successive
seasons (2014 and 2015).

Table (9). Effect of irrigation scheduling, soil mulching, soil amendments and
their interaction on soybean yield (kg ha™) (average values of the two seasons
2014 and 2015)*

Organic amendment Inorganic amendment
(poultry manure) (Agric. sulfur)
Irrigation Poultr . Agric.
tr%at. manur)é No mulching PIaSt.'C suglfur NO. Plastic
- mulching . mulching -
applica. (My) (M,) applica. (M,) mulching (M,)
rate 2 rate !
P, 1064.29 1790.48 S 940.48 1004.76
Iy P, 1864.29 2376.19 S, 1100.00 1369.05
(1of C.P.E) P3 2176.19 2640.48 Ss 1409.52 1623.81
Mean 1701.67 2269.05 Mean 1150.00 1332.62
P, 2533.33 2721.43 S 1245.24 1533.33
I, P, 2623.81 3069.05 S, 1559.52 1680.95
(0.8 of C.P.E.) P; 3038.10 3200.00 S3 1690.48 2116.67
Mean 2731.67 2996.90 Mean 1498.33 1776.90
P, 726.19 1016.67 S, 533.33 659.52
I3 P, 1073.81 1452.38 S, 700.00 752.38
(0.6 of C.P.E.) P; 1245.24 1695.24 S3 926.19 1085.71
Mean 1015.00 1388.10 Mean 719.76 832.62
LSD at 5%
Poultry manure I M P XM IxP PxM IxPxM
0.688 0.879 1.440 1.521 2.495 1.521 2.555
Sulfur | M S IxM I1xS SxM IxSxM
2.245 0.783 1.319 1.357 2.283 1.357 2.352
*  Each value in this table is an average of 3 replicates. | = Irrigation treatments, P, =

17.86 m®* ha™, P, = 35.71 m® ha*, P; = 53.57 m®* ha™ , S, = 178.57 kg ha, S, = 357.14 kg
ha®, S;=535.71 kg ha™ and C.P.E. = the cumulative pan evaporation (mm day ).
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Obtained results are in agreement with those obtained by (Li et al., 2013 and
Singh et al., 2017). Nawar (2008) who found that the greatest value of
soybean seeds yield was produced when irrigated every 14 days in comparison
with 28 day.
Under poultry manure applications and irrigation treatment 0.8 of C.P.E.,
increases were obtained in the mean values of soybean seeds yield by 37.70%
and 62.84% for no mulching and by 24.29 and 53.68% for plastic mulching.
Increases were 23.25% and 51.96% for no mulching and 25.00 and 53.14%
with plastic mulching for compared with irrigation treatments 1.0 of C.P.E.
and 0.6 of C.P.E., respectively. The increase in yield as a result of the use of
mulch treatments compared to the no mulch could be attributed to reduction of
water evaporation from soil that conserve more soil moisture. Data in the
present work could led to the conclusion that the application irrigation
scheduling 0.8 of C.P.E., plastic soil mulching and addition of poultry manure
at the rate 53.57 m® ha' was favourable to produce high seeds vyield of
soybean crop.
3. Water relationships of soybean crop
3.1. Seasonal water consumptive use

Results in Table (10) showed that the greatest values of water
consumptive use of soybean plants were 6142.00 and 5792.00 m* ha* and this
was recorded with plants that received 53.57 m*® ha™ of poultry manure and
535.71 kg haof sulfur, respectively, under with no mulching and irrigation
treatment 1.0 of C.P.E. as average of two successive seasons. Under poultry
manure and without mulching treatments, the mean values of seasonal water
consumptive use of soybean plants were increased by 2.19%, 2.29% and
1.98% for the irrigation treatments 1.0 of C.P.E., 0.8 of C.P.E. and 0.6 of
C.P.E., respectively, compared with plastic mulching treatments. By using
agricultural sulfur and with no mulching treatments, the mean values of
seasonal water consumptive use of soybean plants were increased by 0.57%,
1.00% and 0.80% with irrigation treatments 1.0 of C.P.E., 0.8 of C.P.E. and
0.6 of C.P.E., respectively, in comparison with plastic soil mulching. The
grand mean values of seasonal water consumptive use of soybean plants were
decreased by 3.12 and 10.83% with the use of poultry manure and by 1.60
and 9.19% with sulfur under the irrigation treatments 0.8 of C.P.E. and 0.6 of
C.P.E., respectively, as compared with irrigation treatments I, (1.0 of C.P.E.),
for the two
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Table (10). Effect of irrigation scheduling, soil mulching, soil amendments
and their interaction on seasonal evapotranspiration values (m® ha™) by
soybean plants (average values of the two seasons 2014 and 2015)*

Organic amendment Inorganic amendment
(Poultry manure) (Agric. sulfur)
Irriga. Poultry . Agric. -
treat. manure No . Plas“f: Grand sulfur No . Plast!c Grand
- mulchin | mulchin . mulchin | mulching
applica. mean applica. mean

rate g(Mi) | g(M) rate g (My) (M2)

P1 5712.00 | 5648.00 | 5680.00 Sy 5630.00 | 5570.00 5600.00
Iy P, 5863.00 | 5792.00 | 5827.50 S; 5684.00 | 5646.00 5665.00

(1of C.P.E) Ps 6279.00 | 6005.00 | 6142.00 Ss 5792.00 | 5719.00 5755.50
Mean | 5762.38 | 5636.43 | 5699.40 Mean | 5598.33 | 5567.38 5582.86
P1 5686.00 | 5524.00 | 5605.00 S 5551.00 | 5515.00 5533.00
(O.Ig of P, 5757.00 | 5617.00 | 5687.00 Sz 5575.00 | 5550.00 5562.50
CPE) Ps 5844.00 | 5768.00 | 5806.00 Ss 5669.00 | 5637.00 5653.00
Mean | 5951.43 | 5815.00 | 5883.21 Mean | 5701.90 | 5645.00 5673.45

P1 5107.00 | 5049.00 | 5078.00 Sy 5090.00 | 5014.00 5052.00
Is P, 5368.00 | 5173.00 | 5270.50 S; 5148.00 | 5116.00 5132.00

éofé’f) Ps 5420.00 | 5358.00 | 5389.00 Ss 5280.00 | 5264.00 | 5272.00
Mean | 5298.33 | 5193.33 | 5245.83 | Mean |5172.67 | 5131.33 | 5152.00
I M P IxM IxP PxM IXPxM
LSDat5% | 300.31 | 185.26 NS NS NS NS NS
level | M S IxM 1xS SxM IxSxM
1.60 1.53 1.32 2.65 2.29 2.65 4.60
* Each value in this table is an average of 3 replicates. | = Irrigation treatments, P, =

17.86 m®* ha™, P, = 35.71 m® ha!, P, = 53.57 m®* ha' , S, = 178.57 kg ha, S, = 357.14 kg
ha®, S; = 535.71 kg ha™ and C.P.E. = the cumulative pan evaporation (mm day ).

successive seasons. Similar trend was observed by Ji and Unger (2001) and
Lietal. (2013).

3.2. Water use efficiency of soybean crop

Data presented in Table (11) showed that the greatest values of water use
efficiency of soybean plants were 0.555 and 0.375 kg m™ when plants
received the greatest addition of both poultry manure (P3) and agricultural
sulfur (Ss), respectively under the irrigation treatment 0.8 of C.P.E. and plastic
mulching. These results may be rendered to the greatest values of
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Table (11). Effect of irrigation scheduling, soil mulching, soil amendments
and their interaction on water use efficiency (kg m™) by soybean plants
(average values of two seasons 2014 and 2015)*

Organic amendment Inorganic amendment
(Poultry manure) (Agric. sulfur)
Irrig. Poultr - Agric. -
trea%. manur)é NO. PIaSt'C. Grand sug:fur No mulching Plast_|c Grand
- mulching | mulchi . mulching
applica. (M) ng (M) mean applica. (M) (M) mean
rate ! g (M2 rate 2
Py 0.186 0.317 0.252 Si 0.167 0.180 0.174
Iy P, 0.318 0.410 0.364 S, 0.194 0.242 0.218
(1of C.P.E.) Ps 0.347 0.440 0.394 Ss 0.243 0.284 0.264
Mean 0.284 0.389 0.337 Mean 0.201 0.235 0.218
Py 0.446 0.493 0.470 S 0.224 0.278 0.251
(O.I820f P, 0.456 0.546 0.501 Sz 0.280 0.303 0.292
CPE) Ps 0.520 0.555 0.538 Ss 0.289 0.375 0.332
Mean 0.474 0.531 0.503 Mean 0.246 0.319 0.283
Py 0.142 0.201 0.172 S 0.105 0.132 0.119
© I630f P, 0.200 0.281 0.241 S, 0.136 0.147 0.142
C.IID.E.) Ps 0.230 0.316 0.273 Ss 0.175 0.206 0.191
Mean 0.191 0.266 0.229 Mean 0.139 0.162 0.151
| M P IxM IXP PxM 1XPxM
LSD at 5% 0.001 0.001 0.001 0.002 0.002 0.002 0.003
level | M S IXM I1xS SxM IXxSxM
0.066 NS 0.052 NS NS NS NS
** Each value in this table is an average of 3 replicates. | = Irrigation treatments, P, =

17.86 m®* ha, P, = 35.71 m® ha!, P, = 53.57 m®* ha , S, = 178.57 kg ha, S, = 357.14 kg
ha®, S; = 535.71 kg ha™ and C.P.E. = the cumulative pan evaporation (mm day ).

seeds yield of soybean which was obtained with the irrigation treatment 0.8 of
C.P.E. compared with the lowest ones associated with 1.0 of C.P.E. and 0.6 of
C.P.E. treatments. With poultry manure application and plastic mulching
treatments, the mean values of water use efficiency of soybean plants were
increased by 26.99%, 10.73% and 28.20% the irrigation treatments 1 of
C.P.E, 0.8 of C.P.E. and 0.6 of C.P.E., respectively, compared with no
mulching.

Concerning, sulfur application with plastic mulching, the mean
values of water use efficiency of soybean plants were increased by 14.47%,
22.88% and 14.20% at irrigation treatments 1.0 of C.P.E., 0.8 of C.P.E. and
0.6 of C.P.E., respectively, compared with no mulching. Grand mean values of
water use efficiency of soybean plants were decreased by 33.00 and 54.47%
with the use of poultry manure and by 22.97 and 46.64% with agricultural
sulfur at irrigation treatments1.0 of C.P.E. and0.6 of C.P.E., respectively,
compared with irrigation treatment 0.8 of C.P.E. as average of the two
successive seasons (2014 and 2015). Scheduling irrigation at irrigation
treatment 1.0 of C.P.E. increased water consumption but decreased water use
efficiency (Dubey et al., 1995).
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4. Estimated economic income (net profit, L.E.) as affected by irrigation
scheduling, soil mulching and soil amendments application rates.

Data in Figure (1) indicated that the greatest addition of the poultry manure
(Ps, 535.71 kg ha™), using plastic soil mulching and irrigation treatment 0.8 of C.P.E.
resulted in the greatest value of net profit (12290 L.E.) for soybean seeds. On the
other hand, the lowest value of net profit was negative (-245 L.E.) with the use each
of agricultural sulfur (S;, 178.57 kg ha™), no soil mulching and irrigation treatment
0.6 of C.P.E.

Data in Figure (1) showed that the values of net profit were increased by
increasing poultry manure or agricultural sulfur application rates under all irrigation
treatments in the studied calcareous clay soil especially at irrigation treatment 0.8 of
C.P.E. These results may be due to the effect of organic matter on improving physical
and chemical soil characteristics that consequently positively reflected on the growth
attributes and seeds yield. On the other hand, Figure (1) showed that with the use of
poultry manure with no mulching, the values of net profit of soybean plants were
greater at irrigation treatment I, and I; compared with |,.

B No mulching (M1) " Plastic mulching (M2)

20000
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) o w MmO W CEI C -
© PL P2 P3 PL P2 P3 PL P2 P3
s 11 (1 of C.P.E.) 12 (0.8 of C.P.E.) 13 (0.6 of C.P.E.)
o
P = poultry manure and | = irrigation treatments
B No mulching (M1) = Plastic mulching (M2)
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Fig (1). Net profit (L.E.) from soybean crop as influenced by irrigation
scheduling, soil mulching and amendments application rates (average values of
the two seasons 2014 and 2015).
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The mean values of economic income of soybean crop was decreased under
poultry manure and soil plastic mulching due the higher price of soil plastic
compared with no mulching. The highest values of net profit of soybean crop
(8535 L.E.) was recorded at irrigation treatment 0.80 of C.P.E. with plastic
mulching under the greatest addition of sulfur treatment (535.71 kg ha™).

It could be concluded that using each of the irrigation treatment 0.80 of C.P.E.,

poultry manure at the rate 53.57 m*® ha™ and black plastic mulching are the

most suitable for the production high seed soybean yield. These treatments
could save about 20% of water requirements of soybean crop grown in
calcareous clay soils under Fayoum Governorate conditions.
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