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ABSTRACT
This field study was conducted to improve water characteristic of sandy
soil at El- Salhia El-Gedida area, El- Shargia governorate during season
2011-2012. The parameters under study were: soil compression rates CR
(Passes), organic matter rates OMR (m’/fed) and organic matter
decomposition OMD (weeks). The results of this study revealed that the

_available water AW increases with the increase of CR and OMD but

decreases with the increase of OMR for sandy soil depth D of 0-30 cm.

The maximum value of AW was 19.55 % at compressed treatment CM;

OMR of 10 m’/fed, OMD of 2 weeks and CR of 6 Passes if compared with

that under control treatment CN; OMR of 30 m3/fed, OMD of 0 weeks and
CR of 0 passes for soil depth of 0-15 cm the maximum value was 9.90 %.

Bulk density ?), (g/em’) increases with the increase of OMR, OMD and
CR for soil depth of 0-30 cm, on the other hand there was no effect on

depth of 30-45 cm. Meanwhile saturated hydraulic conductivity Ks and
total porosity P, (%) decreases with the increase of OMR, OMD and CR
Jor soil depth of 0-30cm. Cucumber growth parameters: leaf area LA

(cm?), total soluble solid TSS (%), fruit length L (cm) and fruit diameter D
(cm) at CM decreases with the increase of irrigation intervals Int (days)
and increases with the increase of applied irrigation water IR (%).

meanwhile, the pH of juice pH (<) at CM increases with the increase of
irrigation intervals Int (days) and decreases with the increase of applied
irrigation water IR (%).
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The maximum value of actual yield (marketable cucumber fruit weight)
Ya was 27.71 Ton/fed under CM at 1 day Int and 100 % IR if compared
with that under CN the maximum value was 21.95 Ton/fed at the same
treatment. The maximum values of water use efficiency WUE and
irrigation water use efficiency IWUE (kg/m’) were 26.33 and 18.08 kg/m’
respectively, at 75% IR and 1 day Int if compared with that at CN the
maximum values were 14.67 and 11.03 kg/m3 at 100% IR and 1 day Int.
Notation & Key words: OMR: organic matter rates, OMD: organic matter
rates, CR: compression rates, CM: compressed soil treatment, CN: control soil
treatment, fnt: irrigation intervals, IR: applied irrigation water, AW: available
water, Ks: saturated hydraulic conductivity, 2;: soil bulk density, P, total
porosity, LA: leaf area, TSS: total soluble solid, pH: pH of juice, L: fruit length,
D: fruit diameter, Ya: actual yield, ETa: actual evapotranspiration, WUE: water
use efficiency, /WUE; irrigation water use efficiency.

INTRODUCTION

andy soils are often considered as soils with physical properties

that easy to define: weak structure or no structure, poor water

retention properties, high permeability, highly sensitivity to
compaction with many adverse consequences. However, analysis of the
literature shows that their physical properties are far from simple. This is
particularly true in the tropics where sandy soils are subjected to a cycle
of wetting and drying. '
The compaction in sandy soils was improving water retention properties
and reducing nutrient leaching. Indeed, compaction that reduces the
volume and continuity of large pores would increase water retention and
reduce water infiltration and saturated hydraulic conductivity in highly
permeable deep sandy soils. Compaction would save irrigation water by
15-36 %. (Arora et al., 2005)
Gomez et al. (2002) showed that compaction reduced total soil porosity
in the upper 45 cm by an average of 9% sandy loam to 20% clay.
Although compaction caused the greatest 75 increase in the loam 30%,
15-30cm, this corresponded to only 14% loss in total porosity. The
greatest porosity loss was at 15 to 30 cm in the clayey soil 27%. For all
soils, porosity losses were greater at 15 fo 30 cm than at any other depth.

The 19®. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 . 524 -



IRRIGATION AND DRAINAGE

Balai et al. (2009) studied the effect of compaction on bulk density,
hydraulic conductivity and moisture content of soil during autumn
seasons of the year 2002 and 2003.The experiment was consisting of
three compaction levels of 0, 2 and 4 passing of 500 kg iron roller. The
results revealed that four passing of 500 kg iron roller increase the bulk
density and moisture retention at all stages and decreased saturated
hydraulic conductivity of soil having maximum values in 15-30 cm soil
layer.

The soil compaction increased available water content (AWC) at 0-10 cm
depth by 24-59 % compared to non-compacted soil. At both 0-10 and 10-
20 cm depths of the non-compacted soil, AWC was lower compared to
the compacted soil. On highly fertile soils, the effect of compaction on
yields was due to moisture and aeration effects. The soil compaction
reduces total porosity and usually creates more fine pores, perhaps
increasing both Fc and PWP with variable effects on AWC. Also
compaction in clay textured soils caused the expected effect of reducing
AWC, but in a sandy loam soil, compaction caused greater increases in Fc
than in PWP, thus increasing AWC and tree growth. Thus, compaction
can actually improve soil quality. (Yahya et al., 2010 and Johnson,
2010) -

Gromyko and Trmasov (1970) showed that water loss by evaporation
from soils was less for the compacted surface than the friable surface
layer.

EL~Gindy et al. (1991) stated that actual daily, monthly and seasonal
consumptive use of squash and cucumber were determined by the soil
moisture depletion method. The seasonal consumptive use was 267.7,
242.4 and 226.0 mm under soil moisture tension of 0.35, 0.42 and 0.55
bar, respectively for cucumber which grown under Marryout, Egypt
conditions.

Mady and Derees (2010) showed that increasing water use efficiency
WUE of cucumber crop affected by water stress (irrigation at 40, 60, 80
and 100 % of field capacity). Compost levels weére; control, 0.68, 1.36,
2.05, 2.73 and 341 kymz. The main results of this study indicated that
there were significant differences in the cucumber yield, quality (TSS)
and its water relations (e.g. (water consumptive use (m) and water use
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efficacy kg/m®). It could be concluded that in other to produce higher
yield, high quality of cucumber water saving, water consumptive use and
water use efficiency at 80% from field capacity irrigation with 2.05 kg/m?
of compost under trickle irrigation system and plastic house in both
seasons.

Simsek et al. (2005) conducted a study to determine the effects of
different drip irrigation regimes on yield and yield components of
cucumber (Cucumbis sativus L.) and to determine a threshold value for
crop water stress index (CWSI) based on irrigation programming. Four
different irrigation treatments as 50, 75, 100 and 125% of irrigation water
applied/cumulative pan evaporation (IW/CRE) ratio with 3-day-period
were studied. The irrigation water use efficiencies (IWUE) were between
7.02 and 9.93 kg/m® in 2002 and between 6.11 and 8.82 kg/m’ in 2003.
Results of this study demonstrate that 1.00 IW/CRE water applications by
a drip system in a 3-day irrigation frequency would be optimal for growth
in semiarid regions.

The main objective of the present study was to reduce saturated hydraulic
conductivity and increase available water to improve water characteristic
of sandy soil at effective root zoon.

MATERIALS AND METHODS

1. First Field Experimental Design:

The first field study was carried out at El- Salhia El-Gedida area, El-
Sharqia governorate during season of 2011-2012 in split—split plot design
4 way completely randomized design with three replicates. The area of
experiment of 35 x 40 m was divided into 12 x 13 m plots. Sandy soil
mixed with three organic matter rates (OMR) of 10, 20 and 30 mY/fed.
Three organic matter decomposition (OMD) of 0, 2 and 4 weeks and five
sandy soil compression treatments (CR) of 0, 2, 4, 6, 8 passes of 10 ton
weight and 2.17 m width smooth-wheel roller were applied. The bulk
density, total porosity, saturated hydraulic conductivity and available
water were measured at'three depths of 0-15, 15-30 and 30-45.The best
treatment which have high available water was determined and
comparison with control soil treatment (OMR 30 m®/fed, OMD 0 Weeks
and CR 0 passes).
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2. Second Field Experimental Design:

The second field experimental was carry out to compare between best
compressed soil treatment (CM) and control soil treatment(CN) at three
amounts of irrigation water of IR 50, 75 and 100 % and different
irrigation intervals of 1, 2 and 4 days under surface drip irrigation system.
The cucumber (Cucumis sativus Hayle) was planted its yield was
measured on two soil treatments as indicator. The leaf area meter LA
(cm?), total soluble solid TSS (%), pH of juice PH (-), fruit length L (cm),
fruit diameter D (cm), actual yield (marketable fruit weight) Ya (ton/fed),
actual evapotranspiration ETa (mm), water use efficiency WUE (kg/m>)
and irrigation water use efficiency JWUE (kg/m>) were measured. '

3. Soil characteristics:

. Some physical characteristics of the soil studied were listed in Table (1);
it was measured in the Laboratory of Physical and Chemical Department
in Agricultural Research Center, Ministry of Agriculture, El-Doky, Cairo,
Egypt. The methodological procedures were deduced from Klute (1986).

Table (1): physical characteristics of the soil under study.

n

Soil | Particle size distribution % L E
[ exturallCaCOj{OM| 25 | Ks | FC | WP | AW

depth| C, .| P
P C M| F Silt|Clay| class | % | % |g/em’lem/h| % | % | %
(cm) [sand|sand |sand

0-15 |3.22179.35{13.312.64{ 148| S 245 10.47/1.611{154119.06{3.19|5.87
15-30|5.15|75.41]14.13]3.78{ 1.53 | S 2.41 10.4311.63 [15.18}9.113.22!5.89

30-45}5.45(69.87(18.7514.32] 1.61 S 2.39 {0.41]1.65114.82|9.19]3.28 | 5.91
C = coarse, M = medium, F = fine, S = sand, OM = organic matter ratio, 75 = Bulk density
(g/cm®), Ks = Hydraulic conductivity (cm/h), FC = Field capacity (0.1 atm.), WP =
Permanent wilting Percentage (15atm) and AW = Available water.

4. Organic matter:

Farmyard manure was applied by rates of 10, 20 and 30 m’/fed and the
soil was plowed at a depth of 0-20 cm by chisel plow. The farmyard
manures analysis is presented in Table (2). It was measured in the same
above laboratory. The methodological procedures were deduced from
(Gomaa et al., 2010).
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Table (2): Some chemical analysis of applied farmyard manure.

- o £ Nutrients
Organic m | & s & | Total Available
manure & | =3 g z | (%) (ppm)
o N P K

1.71 | 29.56 | 109.12

w
~3

Farmyard 793 | 6.14 | 27.32 | 9.
manure

5. Determinations:
At the end of the experiment, all plots were analyzed and the following
determinations were done:

e Soil bulk density .
Bulk density

s 0/ = 1o (Brady, 1974)
¢ Total porosity (%) =1 Particle density X100 .

e Available water AW = .- 2, (%) (Fidalski et al., 2010)

Where: 2. : field capacity at (- 0.33 bar) of suction pressure, (%).
?.p : Wilting point at (- 15 bars) of suction pressure, (%).
e Saturated hydraulic conductivity Ks = Q.L/?H (cm/h)
(Zeineldin and Aldakheel, 2006) -
Where: Q : steady state discharge, em/h.
L : distance between upper and lower points of the sample, cm.
? H : change of the hydraulic head, cm.

¢ Reference evapotranspiration E7, = K, Epan

(Allen et al., 1998)
Where: K, : pan cocfficient ( K, = 0.6) at light wind speed <2 m/s .

Epan ¢ pan evaporation mm/day.
e Crop evapotranspiration ETc = Kcrq0. ETo (mm/day)

" (Allen et al., 1998)

Where: Kcrq0 : crop coefficient from FAO No.(56).
ETo : reference crop evapotranspiration. mm/day.

(mm/day)

Table (3) illustrate the growth periods (day) of the cucumber crop as
established on initial stage, vegetative or development stage, flowering or
mid-season and yield formation or late-season(Allen et al., 1998). They
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also showed the crop coefficient (Kcrap) and reference evapotranspiration
(ETo) for different growth stages and total cucumber growth season.

Table (3): Period length (day), FAO crop coefficient (Kcrao), reference
evapotranspiration (ETo) and crop evapotranspiration (ETc) of
cucumber growth stages and total season. (Allen et al., 1998)

Stages Initial | Develop | Mid Late Total
Period length (day) 20 30 40 15 105
Kepao 060 | 1.00 | > | 075 | -rme
(dimensionless)
ETo (mm) 98.08 136.31 | 155.25 | 50.95 | 440.59
ETc (mm) 58.85 136.31 | 155.25 | 38.21 | 388.62

e Leaching requirement LR = EC,,/ (5 (EC. - EC, ) x 100 (%)
Allen et al. (1998)
Where: ECw : electrical conductivity of the irrigation water, dS/m.

ECe : average electrical conductivity of the soil solution extract, dS/m.
The amounts of applied irrigation water shown in Table (4) was

calculated by using the equation:
o Applied irrigation water IR} ;= (ETo . Kcrq0. Kr) / (Ea-R) + LR
(mm / period) (Doorenbos and Pruitt, 1984) -

Where: Kr : correction factor for limited wetting at cucumber percent
round coverage by canopy 80%, Kr = 0.90. (Smith,

1992).
Ea : irrigation efficiency for surface drip (85%) (Allen et al.,
1998).
R : effective rainfall, mm. ‘
LR : leaching requirements, (16%) (0.16 x ETc), mm.

e Actual evapotranspiration ETa = (M>; %—-M; %) /100.dy.D  (mm)
(Doorenbos and Pruitt, 1984)
Where: M; : moisture content after irrigation %.
M; :moisture content before irrigation %.
d, :specific density of soil .
D :mean depth, mm. .
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Table (4): The amounts of applied irrigation water /R (mm/period) at
different irrigation intervals Int (days) for all cucumber
(Cucumis sativus) growth stages and total season under

surface drip irrigation system.
Stages

IR | T1pitial Develop. Mid Late | 5easonal

IS %) season season
*)ltrom| to |from| to |from| to |from ]|to|from] to
23/9(12/10]13/10)11/11|12/11)21/12 | 22/1215/1} 23/9 | 5/1
o IR, 35.86 83.07 94.61 23.29 236.83
E IR, 53.79 124.60 141.92 34.93 355.24
IR; 71.73 166.14 189.22 46.57 473.66

IR; (50%) = (IR x 0.50), IR; (75%) = (IR x 0.75) and IR; (100%) = (JR x 1.00)

e Water use efficiency WUE = Ya/ETa kgjm3
Where: Ya : actual yield of the crop, (kg/fed).

(Giriappa, 1983)

o Irrigation water use efficiency JIWUE = Ya/IR kglm’ (Howell, 2001)
Where: IR : seasonal amounts of applied irrigation water, (m3),Table(4).

6. Statistical analysis:
Co-state software program & SPSS software program were used to
analyse the data. (Snedecor and Cochran, 1982).

RESULTS AND DISCUSSION
The values of bulk density 2, (g/cm®), Total porosity P, (%), saturated

hydraulic conductivity Ks (cm/h) and available water A% (%) at different
organic matter rates OMR, organic matter decomposition OMD and
compression levels CR are listed in table (5) for sandy soil depth of 0-15
cm and in table (6) for sandy soil depth of 15-30 cm.

1. Solil bulk density ?; (g/cm’)

Table (5) shows that the bulk density ?; (g/cm’) increases with the
increase of organic matter rates, OMR for all compression levels CR and
organic matter decomposition OMD while it decreases with the increase
of OMR for non-compressed treatments. This decreases due to that the
mass of organic matter lighter than sand. The data revealed that the values
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of 7, were significantly affected by changing OMD between 0 and 2 or 4
weeks. While, there were no significant difference between OMD 2 and 4
weeks these results at soil depth of 0-15 cm. the same trend was obtain at
soil depth of 15-30 cm table (6). While, at soil depth of 30-45 cm CR,
OMR and OMD has no effect on ?;. This may be due to using a smooth
roller to compressed soil.

2. Saturated hydraulic conductivity Ks (cm/h)
Tables (5&6) show that the saturated hydraulic conductivity Ks cm/h
decreases with the increase of organic matter rates OMR for all
compression levels CR and organic matter decomposition OMD. Also, the
data revealed that the values of Ks were significantly affected by
changing OMD between 0 and 2 or 4 weeks. While, there were no
significant difference between OMD 2 and 4 weeks these results at soil
. depth of 0-15 cm. At soil depth of 30-45 cm CR, OMR and OMD has no
effect on Ks.
3. Available water AW (%)
Table (5) shows that the relation between available water AW (%) and
organic matter rates OMR (m>/fed) at different compression levels CR
(passes) and different organic matter decomposition OMD (weeks). Table
(5) illustrate that the AW increases from 5.86 to 13.91 % at increase of CR
from O to 8 passes at OMR 10 m*/fed, at 20 m*fed OMR the maximum
value of AW was 15.03 % at CR 6 passes and at 30 m*/fed OMR.
The maximum value of AW was 15.95 % at CR 4 passes these results at
OMD 0 weeks. While, at 2 weeks the results were differ, the maximum
value of AW was 19.55 % at CR 6 passes and OMR 10 m*/fed, at 20
m*/fed OMR the maximum value of 4 was 16.58 % at CR 4 passes and
at 30 m*/fed OMR the maximum value of AW was 16.04 % at CR 2
passes. Also, the data revealed that the values of AW were significantly
affected by changing OMD between 0 and 2 or 4 weeks. While, there
were no significant difference between OMD 2 and 4 weeks these results
at soil depth of 0-15 cm. Table (6)-show the same trend was obtund at soil
depth of 15-30 cm. While, at soil depth 30-45 cm CR, OMR and OMD has
no effect on AW. These results agreement with Johnson (2010) and
Yahya et al. (2010).
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4. Cucumber actual yield and growth parameters:
Figures. (1)(9) show that the leaf area L4 (cm?), total soluble solid TSS
(%), pH of juice pH, cucumber fruit length L (cm), cucumber fruit
diameter D (cm) and actual yield (marketable cucumber fruit weight) Ya
(ton/fed), Vs. intervals Int¢ at different applied irrigation water /R for
control and compressed soil treatments under surface drip irrigation
system.

4.1. Leaf area LA (cmz):

Fig.(1) revealed that the leaf area LA decreases with the increase of
irrigation intervals Int while increases with the increase of applied
irrigation water /R for control CN and compressed CM soil treatments.
The maximum value of L4 was 145.69 cm? at 100 % IR and 1 day Int if
compared with that at control soil treatment CN the maximum value of
LA was 139.25 cm® at 100 % IR and 1 day Int. These increasing may be
attributed to the compression case produces good moisture distribution in
the soil profile. The data revealed that the values of L4 at CM treatment
were significantly affected by changing /R between 50 and 75 or 100 %.
While there was no significant difference between /R 75 and 100 % for all
conditions under study. On the other hand the values of L4 at CN
treatment were significantly affected by changing applied irrigation water
between 50, 75 and 100 %.

Also, the data revealed that the values of L4 at CM treatment were
significantly affected by changing /nt between 1 or 2 and 4 days. While,
there was no significant difference between /nf 1 and 2 days. On the other
hand the values of L4 at CN treatment were significantly affected by
changing /nt between 1, 2 and 4 days.

4.2. Total soluble solid TSS (%):

Fig.(2) shows that the total soluble solid 7SS decreases with the increase
of irrigation intervals /nt and incteases with the increase of applied
irrigation water IR for CN and CM soil treatments. The maximum value
of 7SS was 6.69 % at 100 % IR and 1 day Int if ompared with that at CN
treatment the maximum value of 7SS was 6.42 % at 100 % /R and 1 day /nt.
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Fig.(1): Leaf area (LA, cm’) Vs. intervals (Int, days) at different applied irrigation water
(IR, %) under control and compressed treatments T for surface drip irrigation system.
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Fig.(2): Total soluble solid (7SS, %) Vs. intervals (Int, days) at different applied irrigation water
(IR, %) under control and compressed treatments T for surface drip irrigation system.
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Fig.(3): pH of juice pH Vs. intervals (Int, days) at different applied irrigation water (IR, %) under
control and compressed treatments T for surface drip irrigation system.
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The data revealed that the values of 7SS at CM treatment were
significantly affected by changing IR between 50 and 75 or 100 %. While
there was no significant difference between IR 75 and 100 % for all
conditions under study. On the other hand the values of 7SS at CN
treatment were significantly affected by changing applied irrigation water
between 50, 75 and 100 %. Also, the data revealed that the values of 7SS
at CM treatment were significantly affected by changing /nt between 1 or
2 and 4 days. While, there was no significant difference between Int 1 and
2 days. On the other hand the values of 7SS at CN treatment were
significantly affected by changing /nt between 1, 2 and 4 days. These
results agreement with Mady and Derees (2010).

4.3. pH of juice pH (-):

Fig.(3) pointed out that the pH of juice pH increases with the increase of
irrigation intervals Int and decreases with the increase of. applied
irrigation water IR for CN and CM soil treatments. The minimum value of
pH was 3.72 at 75 % IR and 1 day Int if compared with that at CN
treatment the minimum value of pH was 3.89 at 100 % IR and 1 day Int.
The data revealed that the values of pH at CM treatment were
significantly affected by changing IR between 50 and 75 or 100 %. While
there was no significant difference between IR 75 and 100 % for all
conditions under study. On the other hand the values of pH at CN
treatment significantly affected by< changing applied irrigation water
between 50, 75 and 100 %. Also, the data revealed that the values of pH
at CM treatment were significantly affected by changing /nt between 1 or
2 and 4 days. While there was no significant difference between /nt 1 and
2 days. On the other hand the values of pH at CN treatment were
significantly affected by changing Int between 1, 2 and 4 days. These
results according to Granberry et al. (1994).

4.4. Cucumber fruit length L (cm):

Fig.(4) shows that the cucumber fruit length L decreases with the increase
of irrigation intervals Int and increases with the increase of applied
irrigation water /R fot CN and CM soil treatments. The maximum value
of L was 19.48 cm at 100 % IR and 1 day Int if compared with that at CH
treatment the maximum value of L, was 17.73 cm at 100 % IR and 1 day
Int. The data revealed that the values of L at CM treatment were
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significantly affected by changing /R between 50 and 75 or 100 %. While
there was no significant difference between IR 75 and 100 % for all
conditions under study. On the other hand the values of L at CN treatment
were significantly affected by changing applied irrigation water between
50, 75 and 100 %. Also, the data revealed that the values of L at CM
treatment were significantly affected by changing Int between 1 or 2 and
4 days. While there is no significant difference between Int 1 and 2 days.
On the other hand the values of L at CN treatment were significantly
affected by changing Int between 1, 2 and 4 days.

4.5. Cucumber fruit diameter D (cm):

Fig.(5) mention that the cucumiber fruit diameter D decreases with the
increase of irrigation intervals /nt and increases with the increase of
applied irrigation water IR for CN and CM soil treatments. The maximum
value of D was 13.05 cm at 100 % IR and 1 day Int if compared with that
at CN treatment the maximum value of D was 11.83 cm at 100 % IR and
1 day Int. The data revealed that the values of D at CM treatment were
significantly affected by changing IR between 50 and 75 or 100 %. While
there was no significant difference between IR 75 and 100 % for all
conditions under study.

On the other hand the values of D at CN treatment were -significantly
affected by changing applied irrigation water between 50, 75 and 100 %.
Also, the data revealed that the values of L at CM treatment were
significantly affected by changing Int between 1 or 2 and 4 days. While
there was no significant difference between Jnt 1 and 2 days. On the other
hand the values of L at CN treatment were significantly affected by
changing Int between 1, 2 and 4 days. These results according to Mady
and Derees (2010).

4.6. Actual yield (marketable cucumber fruit weight) Ya (Ton/fed):
Fig.(6) revealed that the actual yield Ya decreases with the increase of
irrigation intervals Int and increases with the increase of applied irrigation
water IR for CN and CM soil treatments. The maximum value of Ya was
27.71 ton/fed at 100 % IR and 1 day Int if compared with that at CN
treatment the maximum value of Ya was 21.95 ton/fed at 100 % IR and 1

- day Int. These increasing may be attributed to the soil compression case

produces good moisture distribution in the soil profile.
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Fig.(4): Fruit length (L, cm) Vs. intervals (Inz, days) at different applied irrigation water (IR, %)
under control and compressed treatments T for surface drip irrigation system.
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Fig.(5): Fruit diameter (D, cm) Vs, intervals (Int, days) at different applied irrigation water (/R, %)
under control and compressed treatments T for surface drip irrigation system.
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Fig.(6): Actual yleld (marketable fruit weight) (Ya, Ton/fed) Vs. intervals (Int, days) at different applied
frrigation water (IR, %) under control and compressed treatments T for surface drip irrigation system.
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The data revealed that the values of Ya at CM treatment were significantly
affected by changing /R between 50 and 75 or 100 %. While there was no
significant difference between IR 75 and 100 % for all conditions under
study. On the other hand the values of Ya at CN treatment were
significantly affected by changing applied irrigation water between 50, 75
and 100 %. Also, the data revealed that the values of Ya at CM treatment
were significantly affected by changing /nt between 1 or 2 and 4 days.
While there was no significant difference between Int 1 and 2 days. On
the other hand the values of Ya at CN treatment were significantly
affected by changing Int between 1, 2 and 4 days. These results
agreement with Arora et al. (2005) and Mady and Derees (2010).

5. Actual evapotranspiration ETa (mm):

Fig.(7) shows that at CM treatment the maximum value of seasonal actual
evapotranspiration ETa was 334.30 mm at 100 % IR and 4 days Int if
compared with that at CN treatment the maximum values of seasonal ETa
was 389.93 mm at 100 % IR and 4 days Int. These decreasing may be
attributed to the water loss by evaporation from soils was less for the
compacted surface than the friable surface layer. These results agreement
with Gromyko et al. (1970) and EL-Gindy et al. (1991).

6. Water use efficiency WUE (kg/mg')

Fig.(8) pointed out that the maximum value of water use efficiency WUE
was 26.33 kg/m at 75 % IR and 1 day Int, this result under CM treatment
if compared with that at CN treatment the maximum value of WUE was
14.67 kg/m at 100 % IR and 1 day Int. These results may be attributed to
the increasing values of actual yield Ya (Ton/fed) and decreasing values
of seasonal actual evapotranspiration ETa at CM treatment if compared
with that at CN treatment. These results agreement with Mady and
Derees (2010). The data revealed that the values of WUE at both
treatment CM and CN were significantly affected by changing /R between
50, 75 and 100 %. Also, the data revealed that the values of WUE at CM
treatment were significantly affected by changing Int between 1 or 2 and
4 days. While there was no significant difference between Int 1 and 2
days. On the other hand the values of WUE at CN treatment were
significantly affected by changing /nz between 1, 2 and 4 days. These
results agreement with Camp (1998).

7. Irrjgation water use efﬂclency IWUE (kg/mg')

Fig.(9) mention that the maximum value of irrigation water use efﬁcxency
IWUE was 18.08 kg/m at 75 % IR and 1 day Int, this result under CM
treatment if compared with that at CN treatment the maximum value of
IWUE was 11.03 kg/m® at 100 % IR and 1 day Int. The data revealed that
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Fig.(8): water use efficlency (WUE, kg/m’) Vs. intervals (Int, days) at different applied irrigation
water (IR, %) under control and compressed treatments T for surface drip irrigation system.
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Fig.(9): Irrigation water use efficlency (/WUE, kglm’) Vs. intervals (Int, days) at different applied
irrigation water (IR. %) under control and compressed treatments 7T for surface drip irrigation
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the values of JWUE at both treatment CM and CN were significantly

affected by changing IR between 50, 75 and 100 %. Also, the data

revealed that the values of JWUE at CM treatment were significantly
affected by changing Int between 1 or 2 and 4 days. While there was no
significant difference between Int 1 and 2 days. On the other hand the
values of JWUE at CN treatment were significantly affected by changing
Int between 1, 2 and 4 days. These results according to Simsek et al.
(2005). -
CONCLUSIONS
It will be concluded that:
1- Compressed soil treatment CM; 10 m*/fed OMR, 2 weeks OMD and 6
passes CR double the A W compared with that at control soil treatment
CN; 30 m%fed OMR, 0 passes CR and 0 weeks.

2- Such increase reached of Ya was 26.24 % under CM at 1 day Int and
100 % IR if compared with that under CN at the same treatment.

3- Such increase reached of WUE and IWUE were 79.41 and 63.92%
respectively, under CM at 1 day Int and 75% IR if compared thh that
at CN at 1 day Int and 100% IR.

» So, it is recommended to use the compressed soil treatment CM at 2
days Int and 75% IR to save 20 m® OMR and save about 25% from IR
to cultivate more sandy soil and increases interval frequency to 2 days
instead of every day to save power.
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