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ABSTRACT

A field experiment was carried out at Maryut Experimental Station of the
Desert Research Center, in summer 2006, to evaluate the effects of residual
application of plant waste composts on physical and chemical properties of
calcareous soil, as will as the yield of com plants growing under different irrigation
systems. The experiment was camied out in split plots design, where irrigation
systems occupied the main plots, and the compost treatments occupied the sub main
plots. The used irrigation systems were: Traditional short furrows (TF), Gated-pipe
long furrows (GF), Surface drip (D); and Subsurface drip at 20-cm depth (SD). The
compost treatments were: 0, 10, 20, and 30- -m* compost /fed. denoted as (C0),{C1);
(C2); and (C3), respectively. The obtained resuits indicated that both irrigation
systems and compost amounts had significant influences on yield and some physical-
chemical properties of soil. The average values of losses water ranged from 31.6 to
37.3 %, 27.0 to 29.9%, 13.8 to 16.0% and 8.9 to 15.4% by (TF), (GF}, (D} and (SD)
treatments, respectively with recent addition of compost. While average values of
water distribution uniformity (DU) under (TF), (GF), (D) and (SD) treatments ranged
from 0.54 to 0.59, 0.56 to 0.67, 0.81 to 0.87, and 0.85 to 0.94, respectively. Compost
amounts, subsurface drip and gated furrow frrigation treatments led to apparent
decrease in average values of soil bulk density and apparent increase in average
values of total porosity, and hydraulic conductivity. Soil pH and EC values decreased
by increasing of application rate of compost under all the used irrigation systems. On
the other hand, the application of compost treatments led to increase organic matter,
total N and available P values of the investigated soil. The yield of com grains and
cobs favorably affected by the applied treatments as the maximum average yield of
corn grains were 4.78 and 4.1 tffed. obtained by recent application under SD and GF
irrigation systems, respectively. Whereas the maximum average yield of corn cobs
were 0.78 and 0.58 #/fed. obtained by recent application under SD and GF irrigation
systems, respectively.
Keywords: drip irrigation, subsurface drip, gated-pipe long furrows, traditional short
furrows, irrigation performance, compost additions, residual effect,
calcareous soil, physical-chemical properties, corn.

INTRODUCTION

With the growing demand for continued efforts to achieve sustainabie
food security, there is increase need to maximize the productivity of both land
and water. ‘Inputs’ to tand may improve land productivity but ‘inputs’ to water
may not change the productive capacity of water. Highly calcareous soils are
widely spread in Egypt. High caicium carbonate (CaCQ;), particularly the
active fraction with high specific surface area in these soils distinctly affects
their hydro-Physical, chemical characteristics, their fertility and water use for
production, Patil and Sheelavantao (2004). '
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Management of calcareous soils is still a problem in several locations
as many unsuitable practices are still applied and cause retarding in their
productivity. The high content of calcium carbonate, especially in the active
fraction, promotes different problematic soil characters, such as pudiling,
compaction, poor aeration, nutrient fixation and surface crusting, El-Sherbiny
(2002). Field evaluation of irrigation system performance is an essential to
improve irrigation management. Volumetric water control and distribution
uniformity in irrigation system are essentiai factors in achieving accurate
water applications, Smith and Watts (1986). Surface irrigation is the most
widely used irrigation method. This is due to its low capital and maintenance -
costs, and low energy requirements, Hanson et al. (1993). Results reported
by Cyonarte and Mateos (2002) illustrated that the spatial variability of the
soil hydraulic characteristics is one of the variables determining irrigation
performance. Water infiltration in the subsurface drip irrigation (SDI) takes
place in the region directly around the dripper, which is small compared with
the total soil volume of irrigated field. Sustaining calcareous soil productivity
depends on maintaining favorable soil physical, nutritional and biological
properties that enhance plant growth. Organic matter affects on crop growth
and yield, either directly by supplying nutrients, or indirectly by modifying soil
physical properties that can improve: the root environment and stimulate plant
growth. A soil seldom has sufficient organic matter for optimal plant growth,
Wailace and Wallace (1986). Beheiry and Hinkal (2007) concluded that the
uptake of N, P, K, Fe, Mn and Zn in sunflower seeds increased significantly
depending upen the water quantity, the application rates of farmyard manure
and irrigation system. The positive effect of such factors on ingreasing the
contents of such nutrients is a true reflection of improving some physical and
chemical propetties of the calcareous soil.

The objective of this study is to study the residual effect of different
rates of compost under mentioned irrigation systems and their interactions on
some physical and chemical properties of calcareous soil as well as corn
- yield.

MATERIALS AND METHODS

A field experiment was carried out in summer 2006 at Maryot
Experimental Station of Desert Research Center, Alexandria Governorate.
Some physical and chemical properties of soil In which the experiment was
carried out are shown in Tables (1 and 2). The soil of experimental site was
deep, well-drained calcareous sandy clay loam in texture. Some properties of
the applied plant residues compost represented in Table (3).

Table (1): Some physical properties of the experimental soil site.
Soil Parficie size distribution (%) by | Dy | Total T o Twel aw
de"“(m}' C.Sand|F.Sand| Sit | Clay f(gfem?)| (glem?) "°'(%°")t’ (Vo) | (V)| (Vo4)
015 12390 | 3202 | 2272 | 2136 | 230 150 3045 | 20.89 [B.05] 1284
1545 | 2365 | 3198 | 264 | 2143 | 231 152 31412036 868 [ 11.68
*D,= Particle density; D= Bulk density; F.C= Field capacity; W.P= wilting point and
A.W= Aviilable water. -
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Some chemical properties of irrigation water along the season
represented in Table (4). Before swing and after harvesting, representative soil
samples were collected from each repiicate for the determination of some soil
physical and chemical properties. The following soil physical properties were
determined; namely, Particle density (D), bulk density (Dy) were measured
according to Klute (1986), soil porosity {(S;) was calculated using the formula: S%
= 100 (1-Dy/D,). Some chemical properties were determined according to the
methods described by Black (1983) and Baker and Thompson (1992). .

Table (2): Some chemical properties of the experimental soil site.

Soil | EC | OM | Total |CaCO Scluble Cations Soluble Anions
depth |(dS/m)( pH* | (%) |(ppm)] (%) {meg) (megfl)
{cm) N Ca”[Mg” | Na© | K*_| CO; [HCO;] CT | 50s

015 | 277 | 7.97 ; 0.62 | 112 |2784| 760 | 573 | 13.99]( 0.38 292 11388]10.89
1545] 244 | 783 | 049 | 90 |2066] 6.37 | 448 | 13.23] 0.31 - 1325(1228| 886
*pH= scil pH of soil paste; O M= Organic matter; and EC= Soil electrical conductivity.

Table (3): Average values for some properties of the applied compost.

EC Total Db Organic | C/N Total micronutrients
pH macronutrients(% 51 carbon{%) |ratio| (g
(@Sm——Tp 1 K | &™) Fe] Mn ] Zn Fgc);u Cd Wi [Pb

76 70 | 146 | 04 1075] 086 15.33 105163700 266 | 180 | 18 |0.1(57]25

Table (4): Some chemical properties of the irrigation water.

H EC Soluble cations {meq/l} Soluble anions (meqg/l) SAR
PP | (@s/m) [Ca~ [Mg~ | Na' | K | COs |HCOs] CI | SOi
7.28 2.36 356 | 3.76 | 1561 | 0.83 - 1.78 | 17.80 | 398 | 604

Irrigation systems and experimental treatments:

A field experiment area was divided into four equal main plots of 6.75
x 48.0-m represent the four applied irrigation treatments. Each main plot was
divided into four equal subplots {6.75 x 12.0-m) representing compaost rate
addition treatments. Each subplot was divided into nine rows 12.0-m in length
and 0.75-m between them. The experiment was laid out following the split
plot design and 4 replications of each treatment. The irrigation systems were
surface furrow irrigation, which represented as: Traditional short furrows {TF)
and Gated-pipe furrows (GF); and Drip irrigation system which represented
as: Surface drip (D); and Subsurface drip (SD) at 20-cm depth from soil
surface. Recent compost addition rate treatments were mixed with surface
soil layer three weeks before cultivation in the half area (with considering as
continues the same amounts), where the total area was affected by residual
compost application in previous season in sub-plots at: 0, 10, 20, and 30-
m’ffed. designated as CO, C1, C2 and C3, respectively.
Recommended potassium (potassium sulphate) and phosphorus (triple super
phosphate} fertilizers added during soil preparation at the rate of 50 and 150-
kgfed., respectively, while nitrogen was appiied at the rate of 150-kg Nffed.
(Ammonium nitrate) in three equal doses; the first dose was applied at soil
preparation, while the others were applied after 30 and 60 days after sowing,
respectively.
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Under surface furrows the average inflow rate was 55-pm/ffurrow for
both GP and TF, which checked by volumetric methods during several irrigation
events, according to Walker (1989). Irrigation runoff was negligible, which the
furrows were closed-ends. Thus, the net amount of irrigation water was the
amount of water added to the field during each irrigation event coincided with the
crop's growth stage (Doorenbos and Pruitt, 1977) and soil storage moisture
content, in order to raise the moisture content of the soil to its field capacity. A
Surface Irrigation Simulation Model SRFR Ver. 4.06 was used to simulate the
interactive data with a series of performance indicators, such as application
efficiency (AE%), distribution uniformity of low-guarter (DU), and adequacy of
irrigation, Strelkoof and Clemmens, (1999). These indicators are the baseline to
compare between the irrigation methods, Vazquez (2006).

Each plot in drip irrigation treatments had one valve, one pressure gauge and
one flow meter. Lateral drip lines were 16-mm Polyethylene (4.05-ph GR
intine type and 0.33-m dripper spacing) used at depths of 0.0 and 20-cm from
soil surface in the middle of ridges.

The variety of com was Sakha 324, sown at the depth of 10 ¢m in raised
furrow ridges spaced at 30-cm apart on ridge of furrow.

The experiment plant density was 4 - 4.5 plant/m? on an average. Preplant
irrigation for all freatments was applied before sowing to weeds control.

Soil moisture content:

Neutron probe scattering was calibrated and used for soil moisture
determination content. Access fubes were pressed at the center of the row to
a depth of 1.20-m. Measurements of soil moisture content (volumetrically) in
all treatments were started at depth of 0.3-m from ridge surface with
increments of 0.15-m till 1.05-m to follow the soil moisture along growth
stages of corn crop during 1% 4™ 6™ and 8™ watering events by furrow
system and with 2™, 5™, 8™ and 12™ watering events by drip system.
Irrigation performance parameters:

Water application efficiency (AE%) and water distribution uniformity
(DU} were calculated for the 100-cm soil depth according to James (1988) as
an average value for considered irrigation events. The data were statistically
analyzed according to Snedecor and Cochran (1982}).

Estimation of water requirements and irrigation schedule:

Methodology formulated by Allen ef al. (1998) was used for irrigation
scheduling. Since the precipitation, deep percolation and surface runoff could
be ignored under the experiment conditions, therefore, the irrigation water
amount was estimated using the field balance equation as follow:

| |=ET, + AS
Where: |/ = irrigation amount, mm

ET. = crop evapotranspiration, mm

AS = change of soil water storage, mm

Corn yield: _

At harvest time (100 days after sowing) grains and cobs samples
from each treatment were collected and weighed after dried (adjusted to
15.5% water content) to estimate the vyield t/feddan. After harvest, the
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representative soil samples were collected from each replicate for the
determination some soil physical and chemical properties. All data were
statistically analyzed according to Snedecor and Cochran, (1982).

RESULTS AND DISCUSSIONS

Performance of irrigation systems:

Irrigation performance parameters were calculated for the applied
treatments. Average values of water application efficiency (AE%) shown in
Fig. (1), It is clear that (TF), (GF), (D) and (SD) treatments, the average
values of losses water ranged from 31.6 to 37.3 %, 27.0 to 29.9%, 13.8 to
16.0% and 8.9 to 15.4%, respectively, with recent addition of compost. These
variations of the obtained results depend on the rate of added compost.
However the corresponding valued under the residual added composts were
36.0 to 37.7%, 28.0 10 29.3%, 16.6 t0 20.3% and 11.9 to 17.5%, respectively.

100 1
90 -
80 -
70 4
60

Irrigation system with Irrigation system with

Water application efficiency, AE%
[, ]
o

recent compost additions | residual compost additions

Fig. (1): Effect of irrigation systems and compost additions on water
application efficiency (AE%)

Irrigation water distribution uniformity:

By surface imigation system, Fig. (2) illustrated average values of water
distribution uniformity (DU) by (TF) treatment, were ranged from 0.54 to 0.59 under
recent compost additions, while under residual compost additions, it ranged from
0,53 to 0.56, depending on the rates of compost addition. These values by (GF)
freatment, it were ranged from 0.56 to 0.67 under recent compost additions, while
under residual compost additions, it ranged from 0.54 to 0.66, depending on the rates
of compost addition. Average values of distribution uniformity (DU) by (D), it
were ranged from 0.81 to 0.87 by recent compost additions, while under
residual compost additions, it ranged from 0.8 to 0.84, depending on the rates
of compost.
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[}

Irrigation system with Irrigation system with

Water distributi

recent compost additions |residual compost additions

Fig. (2). Effect of irrigation systems and compost additions on water
distribution uniformity (DU)

These values under (SD), it were ranged from 0.85 to 0.94 under
recent compost additions, while under residual compost additions, it ranged
from .84 to 0.92, depending on the rates of compost addition. According to
Braits ef al. (1981), DU greater than G.87 implied an excellent functioning of
the drip lines. It is clear that with increasing of compost application amounts
the values of DU increase under all the studied irrigation systems. In the
same time, addition of C2 had no-significant differences in average DU
vaues compared with C3 under all irrigation treatments.

Effect of compost and irrigation systems on some chemical properties of
the investigated soil:

Data presented in Table (5) show the effect of the applied composts
additions on the chemical properties of calcareous seil under investigation.

Values of soil pH: :

Data in Table (5) indicate that soil pH values varied according to the
applied treatment, as the values decreased by increasing compost additions
under alt the irrigation systems.

In addition, the values associated with the residual additions of
compost were lower than that associated with the recent additions of compost.
The positive effect of organic compost on reducing soil pH values may be due
to the acidic effect of the decomposable products (organic acids such fulvic
acid, humic acid and other inorganic acids) of such composts due to decay by
the soil microbes.

Values of soil EC:

Data in the same Table (5) indicate that the EC values of the
investigated soil were favorably affected by the applied treatments either
addition of compost or irrigation systems. It is clear that the EC values
decreased by increasing both level of compost addition. Also the values of
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EC in residual addition of compost were lower than that treated with the
recent one. The highest value of EC (2.77-dS/m) obtained under TF*CO
tfreatment. However, the lowest EC value (2.68 dS/m) obtained under GF
irrigation system when 30m® of compost was added.

Table (5): Effect of compost addition rates and irrigation system
treatments on some soil chemical properties.
Compost addition rate (m”/fed.)

Irrigation

Recent addition Residual addition
system

co [ ¢t [ c2] c3 co | c1 [ c2 | ¢c3

pH
TF 7.80 7.70 752 | 743 7.79 7.61 7.48 7.40
GF 778 768 739 738 774| 758 742 | 7.38
D 776 7681 738 731 774 756 | 736 7.32
SD 7.78 7.58 7.34 7.30 7.69 7.52 7.35 7.33

Ec{ds/m)

TF 277 1 275 | 271 [ 271 | 280 | 275 | 275 | 2.72
GFE 274 | 269 | 267 | 268 | 278 | 277 | 275 | 2.73

D 276 t 271 | 271 | 269 | 279 | 279 | 276 | 2.74
SD 275 | 271 | 270 | 269 | 2.78 | 278 | 275 | 2.71
Organic Matter (%)
TF 077 124| 135| 136| 064| 0803 0.90| 1.03
GF 078 128 | 138| 151| 056; 064 ] 086 | 1.02
D 0971 131| 146 157| 088] 1.07 | 133 | 1.43
sD 097 | 136| 146} 158! 078| 0.75] 133| 146

Total N {ug/g)
TF 98.85 1105.75(113.40[123.75| §6.64 | 92.52 | 86.00 | 99.00
GF 108.00/146.001154.00:{166.00(101.041104.00[102.00 | 107.64
D 109.00/164.00{167.10]177.004105.84 [116.76 [121.92 [ 116.00
SD 96.00 1156.00)164.00(171.00] 95.00 [106.00|119.00|110.00
Available P (ug/g) '

TF 752 | 893 | 940 (1110} 7.32 1 801 | 828 [ 9.00
GF 10.90 | 13.55 | 13.70 ; 1424 | 990 | 11.33 ) 12.03 | 12.20
D 940 11,70 11296 | 1299 | 8.80 | 10.20 | 10.20 | 10.60
SD 8.88 |10.66 [ 13.25 | 14.20 | 8.72 | 10.04 | 10.33 | 10.62

Generally, the favorable effect of compost on reducing EC values
may be due to its role in improving physical properties of the soil under
investigation, consequently, more soluble salts may be leached out and
moved downward vertically with the water movement.

Organic matter:

Data in the same Table (5} indicate that organic matter {OM) of soil
under investigation increased by increasing compost addition rate under any
of the applied irrigation systems. This may be due to the higher initial content
of organic carbon in the applied compost (Table 3) .In general, regardless of
compost treatments, the efficiency of the used irrigation systems on
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increasing soil organic matter content can be arranged in the following order:
SD > D > GF > TF. As the average values of OM under the recent applied
compost reached 1.47, 145, 139 and 1.32 % for SD, D, GF and TF,
respectively. While, the respective values under the residual applied compost
reached 1.18, 1.14, 0.84 and 0.81%.

Total N:

From the same Table (5) we can notice that total N values of the
investigated soil took the same trends residually mentioned for organic matter
content. ¥t can be noticed that the rate of increment in total N under the recent
applied compost was higher than that of residual applied compost. As the
rete of increment over the control reached 38.8, 45.3 and 54.9% for C1, C2
and C3, respectively, regardless of the applied irrigation systems. The
positive effect of compost on increasing total N of soil may be due to the
decomposition of such compost by soil microorganisms.

Available P:

It is clear from Table (5} that the available P of the investigated soil
was favorably affected by compost appiication under all the used irrigation
systems. The highest value of available P (12.24 pg/g) obtained at 30-m? of
compost (recent application) under GF irrigation system. However the lowest
value {7.32 pg/g} obtained when TF irrigation system applied without any
addition of compost.

Effect of compost and irrigation systems on some physical properties
of the investigated soil:
Soil bulk density (Db):

Data in Fig. (3} show pronounced decrease in soil bulk density (Db)
associated with different added amounts of compost under the considered
irrigation systems. As the rate of decrement under recent additions reached to
11.48, 12.53 and 13.97% for C1, C2 and C3 compared to CO, respectively.
Whereas, the respective values under residual compost additions reached
7.90, 8.20 and 10.84% compared with CO. With recent addition, the decrease
of Db reached to 1.39, 1.40 and 1.47% with soil three depths 0-15, 15-30 and
30-45-cm, respectively. Whereas the decreases were non-significant to the
residual addition under the 1% and 2™ soil layers, it reached to 1.47 and
1.49% in 3™ layer under recent and residual application, respectively.

This behavior might be atiributed to that rapid microbial degradation
of compost which could be responsible for the lack of marked changes in soil
bulk density. These results were in agreement with Gregory et al. (1999) who
reported that the soil bulk density was significantly improved in the soil
amended with 22 ton /ha waste potato compost and 45ton/ha farmyard
manure after 3 years of application. Schjonning et al. (1994) attributed the
high decrease in bulk density of soil amended with farmyard manure o some
decrease in particle density and increase in volume of soil pores epically in-
the size range responsible for holding available water to plant.

Regarding the influence of the irrigation systems on soil bulk density,
it was decrease and reached to 2, 4, and 27%, respectively, by recent
addition compared with TF treatment (as control}. '
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Soil depth, cm: 010-15 M15-30 23045 i Soll depth, em: [90-15 15-30 A30-43

Ix dunsity, Db famiom *}
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under gated furow irtigation (GF)

Soll dopth, em: R 0-15 F15-30 B3045

undes surfacs drip irrigation (D) under subsurface drip irigation (SD}

Fig. (3): Effect of irrigation systems and compost additions treatments
on soil bulk density at different soil depths

Whereas, amount decrease and reached to 2, 3, and 5%,
respectively, by residual addition compared to TF treatment. This may b
attributed to increasing the soluble CaCO; upon increasing soil maisture with
TF and GF, which precipitated within conducting soil pores, thereby soil bul<
density increases. The interaction between addition rates of compost {recert
and residual) under irrigation system led to decrease in soil bulk density with
C3 (recent) and SD reached to 1.28-glcm®.

With respect to the effect of residual or recent addition of compost ,
data revealed that decrease of soil bulk density under recent and residual
application reached 20% and 7% respectively. These results were in
agreement with the findings of Zebarth et al. (1998) who reported that soil bulk
density was reduced due to the addition of 2% organic matier and the values of
soil bulk density after 3 years of composted sheep dung application was 1 41
Mg/m® compared with 1.69 Mg/m® for the control.

Total porosity {Sy):

Data in Fig. (4) revealed that the recent or the residual application of
compost at any rate was able to increase the total porosity amounts by 20%
and 14 % respectively as compared with the control. The rate of incremaitt
under recent compost addition reached 23, 25 and 30% for C1 ,C2 and €3
respectively. While the respective increment under residual compost
application were 16 , 18 and 21%, respectively, compared with control, Khagr
(2003) mentioned that organic manures addition enhances both soil poro:y
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and pore size distribution and plays an important role in preventing soil
compatibility of enhancing the formation of granular structure.

A7 Sl depth, em: 045 84530 B304

s
&

Total porosity, Sc{%}

Recant compast addition Residual compost addition
under traditional furrow immigation (TF}

-
~

-~ Soil depth, em: (30.15 1530 @045

4

Agiecos

Total porosity, $: (%)

under surface drip irrigation (D} uhder subsuriace drip irrigation (D)

Fig. {(4): Effect of irrigation systems and compost additions freatments
on soil total porosity at different soil depths.

The same data show clearly that S, has the same trend of soil Db,
hence the fineness of recent composting. addition may be responsible far the
high increasing percent as it can migrate between soil particles easily more
than the other one. So, total porosity of the soil depth {0-15-cm) showed the
grealest modification compared to depths (15-30 and 30-45-cm). This
behzvior could be attributed to the enhancement of soil agreeability
subsequently increase of soil porosity, Hiekal et al. (2008). Skidmore et al.
(1984) concluded that soil physical degradation is often associated with a
decline in the organic matter content. The loss of organic matter is generally
associated with a decline in soil porosity and aggregate stability. Concerning
the effect of irrigation system on soil total porosity, data showed that realizing
of soil total porosity increasing amounts of 10, 7, and 3% under recent
additon by SD, D, and GF, respectively, compared with TF treatment.
Whereas, the residual addition was 8, 5, and 3% by SD, D, and GF,
respectively, compared with TF treatment. This may be attributed to much
water might have caused partiaily poor aeration of roots, (Xiao et al., 2004).
The interaction between addition rate of compost {recent and residuat) under
irrigation system led to increase of soil total porosity associated with
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SD.C3treatment under these conditions the increase in soil total porosity
reached to 40% over the TF-CO treatment.

Saturated hydraulic conductivity (SHC):

Fig. (5) indicates the influence of recent and residual compost additions under
different irrigation systems on saturated hydraulic conductivity (SHC) of
calcareous soil under investigation. It is clear that SHC changed from
Moderately-slow to Moderately-rapid and from Moderate to Moderately-rapid
due to residual and recent addition of compost respectively. The recent
treatments surpassed the residual ones in mean increasing percent in soil SHC.

o 10y -~ |rrigation system: STF BGF #ZD BSD
- |
-é. 9 b m e e m T mmmasa— e cwaaeame—————-—x o eeemmm oo e e eaemmmai—mmesa-aaaasaao oo
2
0 8 e e e e e M Em A i measeasmEmmAAMS- - -smmmmaAAm - —eeeame e mao—-aaTraaanaos
=
w0 7 -r, .........................................................................................
o
E B T ; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
§ 5o -
£ ! E‘-:/=
8 T g ?’é
= e
=] /E
5 =
2 =
3 /=
w 0- 4
: €O c1 c2 c3 |
I\ Recent compost addition Residual compost addition .

Fig. (5): Effect of irrigation systems and compost additions treatments
. on soil saturated hydraulic conductivity

The mean increasing percent reached 149% and 113% for recent
and residual applications, respectively, as compared to the control. The rate
of increment in soil SHC under recent application reached 203, 158 and 79%
for C1, C2 and C3 of compost, respectively, as compared {o the controi.
Meanwhile, the respective values under residual application reached 68, 103
and 167%. The effect of compost applications on increasing SHC of the soil
could be atiributed to increase organic matter content and the improvement
of soil structure consequently increase in soil porosity and root penetration
through the soil . Increased moisture in soil profile with organic compost
application was due to higher fine and coarse aggregates with increased
porosity, mean weight diameter and hydraulic conductivity and this might
have increased infiltration rate and reduced bulk density (Mishra and Sharma,
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1997). These results matched with Stevenson {1994) who observed that the
frequent addition of easily decomposable organic residues leads to better
ability of water to infiltrate and percolate downward through the soil. El-
Sherbiny (2002) reported that SHC increased in calcareous soil by addition of
composting manure. This attributed to that the particles are held together by
cementing substances such as hums and CaCOj; subsequently increase
macro pores and velocity of water movement within the scil. Concerning the
effect of irigation systems on SHC, data in the same Figure showed that
declare a tendency of increasing SHC_ of the soil upon compost addition rate
from CO to C3 under SD treatment, these variation of increase correspond to
soil water movement transmission from 1.98 cm/h Moderately-siow (MS) to
6.31 cm/h Moderately-rapid (MR) under residual application and from 2.34
cm/h Moderate (M) to 8.5 cm/b Moderately-rapid (MR) under | recent
application. The mean rate of increment in soil SHC under residual
application reached 70, 119, 124 and 138% for TF, GF, D, and SD irrigation
systems, respectively. Meanwhile the respective values under recent
application reached 109, 131, 162 and 162%. These results may be
attributed to that TF and GF irrigation systems led to aggregate disintegration
caused by fast water rate compared with D and SD. These results were in
agreement with Lado et al. (2004) who reported that aggregate disintegration
caused by fast water rate. Data in Fig. (5) matched that irrigation system SD
and D increase soil SHC compared to TF and GF. This may be attributed to
irrigation water ponds at the TF and GF, after irrigation event, it induce soil
particle are held together by cementing substance such as hums and CaCQO;
subsequently, induce soil particle condensations and soil pore diameter
decrease, subsequently SHC decrease. Russell (1989) reported that
hydraulic conductivity decreases as the pore sizes decrease.

Effect of irrigation systems and compost additions on corn yield:

Data in Figs. (6 and 7) indicate that the grain and cob yields of corn plant
grown on the soil under investigation were significantly increased by increasing
organic compost additions rate under any of the all used irrigation systemns. The
highest yields in recent addition of compost reached to 4.801 and 0.783 tonffed.
for grains and cobs, respectively, by SD*C3 treatment. The positive effect of
organic compost on increasing grain and cob yields of com plants may be due to
that organic compost contains essential nutrients for plant growth such as N, P,
K, Fe, Mn and Zn, which it will abundance in root zone. Consequently the uptake
of nuirients and dry matter formation of the plants increased.
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Fig. (6): Effect of irrigation systems and compost additions treatments
on ¢corn grains
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Fig. (7): Effect of irrigation systems and compost additions treatments
on cobs yield
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