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ABSTRACT 
This field study was conducted to improve water characteristic of sandy 
soil at El- Salhia El-Gedida area, El- Sharqia governorate during season 
2011-2012. The parameters under study were: soil compression rates CR 
(Passes), organic matter rates OMR (m3/fed) and organic matter 
decomposition OMD (weekr). The results of this study revealed that the 

. available water A W increases with the increase of CR and OMD but 
decreases with the increase of OMR for sandy soil depth D of 0-30 em. 
The maximum value of AW was 19.55% at compressed treatment CM; 
OMR of I 0 m3/fed, OMD of 2 weeks and CR of 6 Passes if compared with 

that under control treatment CN; OMR of 30m3/fed, OMD ofO weeks and 
CR ofO passes for soil depth of0-15 em the maximum value was 9.90 %. 

Bulk density ?b (glcm3
) increases with the increase of OMR, OMD and 

CRfor soil depth of 0-30 em, on the other hand there was-'no effect on 
depth of 30-45 em. Meanwhile saturated hydraulic conductivity Ks and 

total porosity P, (OA>) decreases with the increase of OMR, OMD and CR 
for soil depth of 0-30cm. Cucumber growth parameters: leaf area LA 
(cm2

), total soluble solid TSS (%),fruit length L (em) and fruit diameter D 

(em) at CM decreases with the increase of irrigation intervals lnt (days) 

and increases with the increase of applied irrigation water IR (OA>). 

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 (OA>). 
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The maximum value of actual yield (marketable cucumber fruit weight) 
Ya was 27.7I Ton/fed under CM at I day Int and IOO% IR if compared 
with that under CN the maximum value was 2I.95 Ton/fed at the same 
treatment. The maximum values of water use efficiency WUE and 
irrigation water use efficiency JWUE (kglm3

) were 26.33 and 18.08 kg/m3 

respectively, at 75% IR and I day lnt if compared with that at CN the 
maximum values were 14.67 and II.03 kg/m3 at 100% IR and I day Int. 
Notation & Key words: OMR: organic matter rates, OMD: organic matter 
rates, CR: compression rates, CM: compressed soil treatment, CN: control soil 
treatment, Int: irrigation intervals, IR: applied irrigation water, A W: available 
water, Ks: satUrated hydraulic conductivity, ?1,: 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, IWUE: irrigation water use efficiency. 

INTRODUCTION 

S 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, htghly sensitivity to 

compaction with many adverse consequences. However, analysis of the 
literature shows that their physical properties are far from simpl~. 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 
1 ~36 %. (Arora et al., 2005) 
Gomez et al. (2002) showed that compaction reduced total soil porosity 
in the upper 45 em by an average of 9% sandy loam to 20% clay. 
Although compaction cau~ed the greatest ?b 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 em in the clayey soil 27%. F01: all 
soils, porosity losses were greater at 15 to 30 em than at any other depth. 
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Dalai 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 em soil 
layer. 
The soil compaction increased available water content (A WC) at 0-10 em 
depth by 24-59 % compared to non-compacted soil. At both 0-10 and 10-
20 em depths of the non-compacted soil, A WC 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 Fe and PWP with variable effects on A WC. Also 
compaction in clay textured soils caused the expected effect of reducing 
AWC, but in a sandy loam soil, compaction caused greater increases in Fe 
than in PWP, thus increasing A WC 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.rGindy 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 were; control, 0.68, 1.36, 
2.05, 2.73 and 3.41 kg/m2

• 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 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 525 -



IRRIGATION AND DRAINAGE 

efficacy kg!m3). 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

2 

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/m3 in 2002 and between 6.11 and 8.82 kg/m

3 
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 of2011-2012 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 m

3
/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 30m3/fed, OMD 0 Weeks 

and CR 0 passes). 
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2. Second Field Experimental Design: 
~e 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 
( cm2

), total soluble solid TSS (% }, pH of juice pH (-), fruit length L (em), 
fruit diameter D (em}, actual yield (marketable fruit weight} Ya (ton/fed}, 
actual evapotranspiration ETa (mm}, water use efficiency WUE (kg/m3) 

and irrigation water use efficiency IWUE (kg/m3
) 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. 

.~ 

SoU Partlc:le size distribution % 
lea CO ?b rnxtura OM Ks FC WP AW 

depth c. M. F. 
class % % jgtem3 emlh % % % Sllt Clay 

(em) sand sand sand 

0-15 3.22 79.35 13.31 12.64 1.48 s 2.45 0.47 1.61 15.41 9.06 3.19 5.87 

15-30 5.15 75.41 14.13 13.78 1.53 s 2.41 0.43 1.63 15.18 9.11 3.22 5.89 

30-45 5.45 69.87 18.75 ~.32 1.61 s 2.39 0.41 1.65 14.82 9.19 3.28 5.91 

C""' coarse, M =medium, F""' fine, S =sand, OM""' organic matter ratio, ?b =Bulk density 

(glcm3), Ks = Hydraulic conductivity (em/h), FC = Field capacity (0.1 atm.}, WP = 

Permanent wilting Percentage (15atm} and A W =Available water. 

4. Organic matter: 
Farmyard manure was applied by :r;ates of 10, 20 and 30m3/fed and the 
soil was plowed at a depth of 0-20 em by chisel plow. The farmyard 
~anures 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. 

- c Nutrients - ~ 
., 

Organic = u.@ 0 .. Total Available - ... 
manure Q. riliiOO ~ ~ (%) (ppm) 

"" - 0 u N p K 

·Farmyard 7.93 6.14 27.32 9.37 1.71 29.56 109.12 
manure 

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

determinations were done: 
• Soil bulk density 

Bulk density 
• Total porosity(%)= 1- ( p . 1 d . ) X 100 (Brady, 1974) 

artie e ens1ty 

• Available water AW= ~c- ?wp (%) (Fidalski et al., 2010) 

Where: ?fc :field capacity at(- 0.33 bar) of suction pressure,(%). 
?wp: wilting point at(- 15 bars) of suction pressure,(%). 

• Saturated hydraulic conductivity Ks = Q.L I? H (em/h) 
(Zeineldin and Aldakheel, 2006) -~ 

Where: Q : steady state discharge, ~m3/h. 
L :distance between upper and lower points of the sample, em. 

? H: change of the hydraulic head, em. 

• Reference evapotranspiration ET0 = Kp EJHin (mmlday) 
(Allen et al., 1998) 

Where: Kp : pan coefficient ( Kp = 0.6) at light wind speed< 2 rn/s . 
EJHIII: pan evaporation mrn/day. 

• Crop evapotranspiration ETc =KeF ...cO• ETo (mmlday) 
· · (Allen et al., 1998) 
Where: Kcp...co: crop coefficient from FAO No.(56). 

ETo : reference crop evapotranspiration. mmldav. 

. 
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 (KcFAo) and reference evapotranspiration 
(ETo) for different growth stages and total cucumber growth season. 

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

Stages Initial Develop Mid Late 

Period length (day) 20 30 40 15 
KcFAO 0.60 1.00 >> 0.75 
(dimensionless) 
ETo(mm) 98.08 136.31 155.25 50.95 
ETc(mm) 58.85 136.31 155.25 38.21 

• Leaching requirement LR = ECwl (5 (ECj - ECw) x 100 
Allen et al. (1998) 

Where: ECw : electrical conductivity of the irrigation water, dS/m. 

Total 

105 

-------
440.59 
388.62 

(%) 

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: 

• Applied irrigation water IR1,2,J = (ETo. KcFAO. Kr) I (Ea-R) + LR 
(mm I 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. 

• Actual evapotranspiration ETa= (M2 %- M1 %) 1100. db. D (mm) 

(Doorenbos and Pruitt, 1984) 

: moisture content after irrigation %. 
: moisture content before irrigation %. 
: specific density of soil . 
: mean depth, mm .. 
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Table (4): The amounts of applied irrigation water IR (mm/period) at 
different irrigation intervals Int (days) for all cucumber 
(Cucumis sativus) growth stages and total season under 
surfl dri . . ace 1p 1mgat1on system. 

Staazes 

IR Initial Develop. Mid Late Seasonal 
IS 

(%) season season 
froml to froml to from I to from I to from! to 
23/9112/10 13/10111/11 12/11121112 22/1215/1 23/9!5/1 

IRI 35.86 83.07 94.61 23.29 236.83 
~ /Rz 53.79 124.60 141.92 34.93 355.24 
~ 
•.. IRJ 71.73 166.14 189.22 46.57 473.66 

IR1 (50%)"" (JR x 0.50), /Rz (75%) = (IR x 0.75) and IRJ (100%) = (IR x 1.00) 

• Water use efficiency WUE = Ya I ETa kglm3 (Giriappa, 1983) 

Where: Ya: actual yield of the crop, (kg/fed). 

• Irrigation water use efficiency IWUE = Ya I IR kglm3 (Howell, 2001) 

Where: IR: seasonal amounts of applied irrigation water, (m\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 ?b (glcm1, Total porosity P, (%}, saturated 
hydraulic conductivity Ks (em/h) and available water AW(%) at different 
organic matter rates OMR, organic matter decomposition OMD and 
compression levels CR are listed in table (5) for sandy soil depth of0-15 
em and in table (6) for sandy soil depth of 15-30 em. 
1. SoU bulk density?, (glcmi 
Table (5) shows that the bulk density ?6 (glcm3

) increases with the 
increase of organic matter rates, OMR for all compression levels CR and 
org.anic matter decomposition OMD while it decreases with the incr~ase 
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 ?b 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 of0-15 em. the same trend was obtain at 
soil depth of 15-30 em table (6). While, at soil depth of 30-45 em CR, 
OMR and OMD has no effect on ?b. This may be due to using a smooth 
roller to compressed soil. 

2. Saturated hydraulic conductivity Ks (em/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 of0-15 em. At soil depth of30-45 em 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 (m3/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 0 to 8 passes at OMR 10m3/fed, at 20m3/fed OMR the maximum 
value ofAWwas 15.03% at CR 6 passes and at 30m3/fed OMR. 
The maximum value of AWwas 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 10m3/fed, at 20 
m3/fed OMR the maximum value ofAWwas 16.58% at CR 4 passes and 
at 30 m3/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 of0-15 em. Table (6)-show the same trend was obtund at soil 
depth of 15-30 em. While, at soil depth 30-45 em CR, OMR and OMD has 
no effect on AW. These results agreement with Johnson (2010) and 
Yahya et al. (2010). 
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IRRIGATION AND DRAINAGE 

4. Cucumber actual yield and growth parameters: 
Figures. (1)-(9) show that the leaf area LA (cm2

), total soluble solid TSS · 
(%), pH of juice pH, cucumber fruit length L (em), cucumber fruit 
diameter D (em) and actual yield (marketable cucumber fruit weight) Ya 
(ton/fed), Vs. intervals Jnt at different applied irrigation water IR for 
control and compressed soil treatments under surface drip irrigation 
system. 

4.1. Leaf area LA (cm:z): 
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 IR for control CN and compressed CM soil treatments. 
The maximum value of LA was 145~69 cm2 at 100 % IR and 1 day /nt if 
compared with that at control soil treatment CN the maximum value of 
LA was 139.25 cm2 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 LA at CM treatment 
were significantly affected by changing IR between 50 and 75 or 100 %. 
While there was no significant difference between IR 7 5 and 100 % for all 
conditions under study. On the other hand the values of~ LA at CN 

tr~~tment were significantly affected by changing applied irrigation water 
between 50, 75 and 100 %. 

Also, the data revealed that the values of LA at CM treatment were 
significantly affected by changing Jnt 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 LA at CN treatment were significantly affected by 
changing Int between 1, 2 and 4 days. 

4.2. Total soluble solid TSS (o/o ): 

Fig.(2) shows that the total soluble solid TSS decreases with the increase 
of irrigation intervals Int and incteases with the increase of applied 
irrigation water IR for CN and CM soil treatments. The maximum value 
of TSS was 6.69 % at 100 % IR and 1 day Jnt if aompared with that at CN 

treatment the maximum value of TSS was 6.42 % at 100 % IR and 1 day Int. 
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The data revealed that the values of TSS 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 TSS at CN 
tr~tment were significantly affected by changing applied irrigation water 
between 50, 75 and 100 %. Also, the data revealed that the values of TSS 
at CM treatment were significantly affected by changing lnt between 1 or 
2 and 4 days. While, there was no significant difference between lnt I and 
2 days. On the other hand the values of TSS at CN treatment were 
significantly affected by changing Int between I, 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 minimu~ value of 
p/f was 3.72 at 75 % IR and 1 day Int if compared with that at CN 
treatment the minimum value ofpHwas 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 lnt between I or 
2 and 4 days. While there was no significant difference between lnt 1 and 
2 days. On the other hand the values of pH at CN treatment were 
significantly affected by changing lnt between 1, 2 and 4 days. These 
results according to Granberry et al. (1994). 
4.4. Cucumber fruit length L (em): 
Fig.(4) shows that the cucumber fruit length L decreases with the increase 
of irrigation intervals lnt and increases with the increase of applied 
irrigation water IR fot CN and CM soil treatments. The maximum value 
of L was 19.48 em at 100% IR and 1 day Int if compared with that at CN 
treatment the maximum value of L was 17.73 em 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 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 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 (em): 
Fig.(5) mention that the cucumber fruit diameter D 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 D was 13.05 em at 100% IR and 1 day Int if compared with that 
at CN treatment the maximum value of D was 11.83 em 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 15 and 100 % for all 
conditions under study. 
On the other hand the values of D at CN treatment were ~ignificantly 
affected by changing applied irrigation water between 50, is 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 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. 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% fR and 1 

· day Int. These increasing may be attributed to the soil compression case 
produces good moisture di~ribution in the soil profile. 
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The data revealed that the values of Ya at CMtreatment were significantly 
affected by changing IR between SO and 75 or 100%. While there was no 
significant difference between IR 15 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 SO, 15 
and 100 %. Also, the data revealed that the values of Ya 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 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.(?) 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 (kglm~: 
Fig.(8) pointed out that the maximum value of water use efficiency WUE 
was 26.33 kg!m3 at 75% IR and 1 day Int, this result under CMtreatment 
if compared with that at CN treatment the maximum value of WUE was 
14.67 kg/m3 at 100% IR and 1 day Int. These results may be attni:mted 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 IR between 
50, 15 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 Int between 1, 2 and 4 days. These 
results agreement with Camp (1998). 
7. lrrJgation water use efficiency IWUE (kglm~: , 
Fig.(9) mention that the maximum value of irrigation water use efficiency 
IWUE was 18.08 kglm3 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/m3 at 100 % IR and 1 day Int. The data revealed that 
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the values of IWUE 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 IWUE 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 IWUE 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; 10m3/fed OMR, 2 weeks OMD and 6 

passes CR double the AW compared with that at control soil treatment 

CN; 30m3/fed OMR, 0 passes CR and 0 weeks. 

2- Such increase reached of Ya was 26.24% under CM at 1 day lnt 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 with that 

at CN at 1 day Int and 100% JR. 
•' 

• So, it is recommended to use the compressed soil treatment CM at 2 

days Int and 75% IR to save 20 m3 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. 

REFERENCES 
Allen, R. G.; L. S. Pereira; D. Raes and M. Smith, (1998). Crop 

evapotranspiration. Irrig. and Drainage Paper No.56, FAO, Rome, 

Italy: 1-79. 

Arora, V. K.; P.R. Gajri and H. S. Uppal, (2005). Pudding, irrigation, 

and transplanting-time effects on productivity of rice-wheat system 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 541 -



IRRIGATION AND DRAINAGE 

on a sandy loam soil of Punjab, India. Soil and Tillage Res., In 

Press.22 (8): 75-83. 

Balai,? C. M.; K. K. Yadav? and S. P. Majumdar, (2009).? Effect of 

compaction on bulk density, saturated hydraulic conductivity and 

moisture content of soil. Hydrology J., 32 (1&2): 220-235. 

Brady, N. C. (1974). The Nature and Properties of Soils. 8th Edn. 

MacMillan Publishing Co. Inc., New York, 3: 639. 

Chan, K. Y. (2006). Bulk density. Encyclopedia of soil science. Organic 

wastes recycling unit, New South Wales Dept. of Primary 

Industries, Richmond, New South Wales, Australia. (2):134-141. 

Doorenbos, J. And W. 0. Pruitt, (1984). Crop Water requirements­

Guidelines for predicting crop requirements. Irrig & Drai, 

Transactions ofthe ASAE, FAO, and Rome, Italy. (24): 45-90. 

EL-Gindy, A. M.; M. ·A. Massoud and M. A. Hussin, (1991). 

Calculation of evapotranspiration and crop coefficient for some 

irrigated Egyptian crops. Egypt J. Soil Sci., 31 (3 ): 403 - 419. 

Fidalski, J.; C. A. Tormena and A. P. da Silva, (2010). Leasf1imiting 

water range and physical quality of soil under groundcover 

management systems in citrus. Sci., Ag, Piracicaba, Braz., 67(4): 

448-453. 

Gomez, A.; R. F. Powers; M. J. Singer and W. R. Horwath, (2002). 

Soil compaction effects on growth of young ponderosa pine 

following litter removal in California's Sierra Nevada. Published in 

Soil Sci. Soc. Am. J. 66: 1334-1343 . 

Gomaa, A.M.; M. H. M. Afifi; M. F. Mohamed and C. Y. El-Dewiny, 

(2010). Nodulation, growth para~eters and yield quality of faba 

bean cultivated in a newly reclaimed sandy soil under bio-organic 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 542-



IRRIGATION AND DRAINAGE 

agriculture system. National Res. C., Dokki, Cairo, Egypt, IN. J. Of 

Academic Res. 2(5): 22-31. 

Gromyko, I. D. and V. A. Trmasov, (1970). Mechanism of evaporation 

of water from the soil with a friable and compact surface layer IZV. 

Timiryazev. Sel. Khoz. Aked. 4: 111-120. 

Giriappa, S. (1983). Water use efficiency in agriculture. Ag, 

development and rural transformation unit. Inst. for Soc., ~d Eco. 

Change Bangalore. Oxford & IBH Publ. Co., U.K:.122-152~ 

Howell, T. A. (2001). Enhancing water use efficiency in irrigating 

agriculture. Agronomy J. Abst., Egypt 393: 281-289. 

Johnson, D. W. (2010). Soil quality: some basic considerations and case 

studies. Natural Resources and Environmental Sci., Univ. of 

Nevada, Reno, NV. USDA 59: 1-12. 

Klute, A. (1986). Water retention: Laboratory methods. Methods of soil 

analysis, Part (1 ). Physical and Mineralogical Methods-Agronomy 

monograph No.9 (2nd Edition). ASASSA, 677 South Segoe Road, 

Madison, WI 53 711, USA. : 635 - 660. ~--

Mady, A. A. and A. H. Derees, (2010). Effect of water stress and 

application ofcompost on water use efficiency and productivity of 

cucumber in plastic house under trickle irrigation system. Misr J. 

Ag. Eng., 24(1 ): 182-197. 

Simsek, M.; T. Tonkaz; M. Ka~ira; N. Comlek~ioglu and Z. Dogan, 

(2005). The effects of different irrigation regimes on cucumber 

(Cucumbis sativus L.) yield and yield characteristics under open 

field conditions.Ag. Water Management, 73(3 ): 173-191. 

Smith, M. (1992). CROPWAT A Computer Program for irrigation 
• 

planning and mangment and ETo calculation using Penman-

. Montieth method, FAO Irrigand & Drain, Rome, Italy: (46): 112-
• 

140. 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 543 -



IRRIGATION ~D D~AGE 

Snedecor G. W. and Cochran W.G. (1982). Statistical methods. 

Seventh Edition, IOWA, State Univ. Press Ames., U.S.A.: 145-166. 

Yahya, Z.; A. Husin; J. Talib; J. Othman; 0. H. Ahmed and M. B. 

Jalloh, (2010). Soil compaction and oil palm (elaeis guineensis) 

yield in a clay textured soil. Am. J., of Ag, & Bio. Sci. 5 (1): 15-19. 

Zeineldin, F. I. andY. Y. Aldakheel, (2006). Hydro gel Polymer effects 

on available water capacity and percolation of sandy soils at Al­

Hassa, Saudi Arabia. The Canadian Soc. For Bioengineering in Ag, 

food, environmental, and biological systems .203 (6): 1-16. 

<d~'~' 
J~l ~ ~wl 1.~;. tl ~.;11 ~..>W ~~ ~I.Ji.ll ~" 

*" ~ c.~.;ll fi'\Al ~ 
•..)UUI ¥ ~ ~1 ~ *"..Ji.+ ~~1 *'IS.,>.t....ll U:f.lll ,.~* 't.~.JP.cWll ¥ ~ ~ 

ul}l_, ("-:fi~l) i~l ~I ~ Y • 'Y - Y • ' ' r""_,.JI J~ ~ljlll .~ ~.»1 
~jill) ~I y..)IA]I ~ ~_, ~)I ~_jill ~I ~lp.ll ~ ~I ~ 
~\:ijl i.lu·, .,., ~ U....)l ~ .-:11 . ....i ····'I t.JI ~ i.lu· (- .. ~ull c.l ····'I ~· ~.J --or;' _, ~ • ..,.. <.r~ ~ • ~.J-' o-- IS""':'-'~ 

_, '•) (~.;j.JI .lt......) ~~I i.li..JI 1)4 'JW..I (;.J'/.la.G ~ ~ ~_,.;y:JI J~ 
~ ~ (~t...l £ _, " _, • ) ~~~ i.lt..Jl ~ (;.JI.fo ~., (ubi lr ~ · _, "· 
~ ~., uJ.. '• ~J_, val~ (.J-'>" (;.JI>"" _, ,_, £_, '\' _, • ) .J..~~~ 1)4 (;..j~ 
1)4 ~ ~l,t .1;.\.i:i:..~l ~ U..t- ~ll.,j_;l.i .. ~-' (f o_ '\" • _, '\" •-' o _, 'o_ •) ~l..u:-1 
i.lt..Jl ~ (;.JI.fo _,1 .J..~I u~ ~WI ~1.;..)11 ~.):.) J_,jilSll U..~ c\.l.JI ~t.JI 
o •) ~ ~ - L..ll ~ . ·'I U;.j ~ .l.!.ll J '--~-1 · ~ I"~- ·--'1 • ~~ ~ .I.SJA r ~ ~...........-.JJI ~\-~_,.......... 

~ (r'yl £_, Y _, ' ) I.S.J (;.JI.fo ~_, ~w...Jif.S)I •'y.. ~ 1)4 (% ' •• _, vo _, 

~~ Jt4 .;~ '*\:ijl ~~ ~ (;.J'yjl ~ i.fo y...UI_, '-iW....f.S.; •'y.a ~ y...UI 
~ u_,_;l;. ~ ~1_,) ~~ i~~ ~1_, ~\.. ~~ i~~ ~~ ~_, ,;fi-~ 

.~_»i11 

~.;"'il ~-~I.J.)ll ~I~-~I.J.)ll ~.J !Sjilll\:&...1- \ 

..JAftl ~'+- ~I.J.)ll ~I~- 11.;li.J o~l ~ l\:&...1- \' 

i,;~~WI- ~1-,.1~1 .!J~ JS..>-- ~}li.J ~I ~I.;IA~I ~ ll:&...~- 'l" 

~c) o1~14.;J ~ J,.-ll t...£31 .U......;ll u.-*) ~I ~,A u~.J IS.J ~ -t 
.(\' • \ \' ~I.J.)ll ~I~- IS)I.J •~I ~ 

The 19"'. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 544-



IRRIGATION AND DRAINAGE 

=~~~~~~~~~J 
o.lWI Jb,:i ~l..fo.J ((.)"l_;t.ll J.JJA ~IJA .lJC.) J..\A.,..;..j)'l t.ll . .a~ .ll.ljJ cu.JI ,.WI ul ~.J -' 

~.J (ul.lif'r) 2.t...,w.wJI. o.UI ~'i.li&A o.ll;!Y. ~ Jij ~ (r;#t..A'/4) ~~ 
_ r.) u.- J-11 ~ .;~ '1 ~ .bi.i (,...... r. _' o & 'o _ • ) u.- Jl..oc. )II .,ljc. -»'1:i11 

t.Jllii~.J ,.U.. ~l_,b..l j.l (.)'11..)'\ rl~l ~I~...»~~ ~I~ ~J.J (,...... to 

~I ~I ()A ~...» t..... ~I u.J.l..bii ~jill ()A ~I ~I ~ J:,.l.l.JI ()A 

45\....:..1 J.lAA .,ljc. ~.J % ''\,oo cu.JI ,.Wl ~ cr-il ~\S.J ~Jill J~l J,.t....J 

~~JA '\ J..\A.,..;..jii.S.fo-.J UP-*'"'~~ t.lWl Jb.:i ofo.J ul.lif'r '. ~lo.lWl 
.( ...... 'o -•)J-li~.J~)I~jili~(.)"I~J.JJA 

.lJC..J ~~ ~lfo.J ~.,w-31 o.lWI ~'i.laA u.- JS. o.L~ .ll_.>i ~J"Uo.ll 4!USJI ul ~.J-" 

J..fol ul ~.J I.S~I.J ( ...... ' o. •) J-11 .,ljc. t-\i..J (.._,jil\J..\A.,..;..jl) (.)'1\_;t.liJ.J..JA ~IJA 

Uo-.J .( ...... to.Y'•) ~I~ .Jikill ~~.J ( ...... Y'•-'o) J-11 ~.J ~ ~ u\S 

u.- JS. o.l~ ~I ~WI.J ~I ~.J~I J..-jlll Uo- JS. ~ Jij I.SY..I ~U 
• ~jil\J..\A.,..;..ji.J ~IJA ~I ~lfo.J 2.t...,w.wJio.lWI ~'i.lAA 

~I .li.,.JI ~.J ~J)I ~ l..:..t..... ul ~.J J~l J~ ~t-11 ~IJj ~.J -Y' 

.J% '\,'\'\ .J l ...... Ho,'\'\ r+4 ~llfo......o o~l ~.J o~l J_,l..J ~I~\~\ 

4!\....:..1 ,ljc. U.~l ~jill U..t... ~ ~.J ~Jill ~ ...,... 'r" o .J ...,... ' '\, t A 

~I J.J~I ~I ~jill U..~ ~J.fo.. 1~1 r.JJ JS.tS)\ ~.J% ' • • I.S)I-o\!--~ 

~.~..:-~:!Jill~ ...... "'""' .J,..... w,vr .J% '\,n .J l,..... '"'"'"o w~I~"\S 
r ,v'\' ·~' ~ '-" ~.,.-11 4J.l (.)"~ .,ljc. w ~~ U.~l U..t-11 ~ 
r '"" ~.,.-11 ~"\S J.J~' u..~ ~J.fo-.1~1 r~ JS.tS)'.J% vo •\!--~ ,ljc. 

"\!A.JJ I.S)\.J% ' •• I.SJ •\!--~ 4!\....:..1 ,ljc. ~.J 

\.. 1~1 ul.li lifo '\'V,V, .#JI J.,..-1 ~~~ ~~ U.~l ~jill U..t... c.:iih .t 

U..\S I.SJ •\!--~ 4!\....:..1 ,ljc. ~.J ul.li lifo '\'', '\ o ~),.;.a;. ~I U..~ ~J.Ji 

" \!A.JJ I.S)\.J% ' •• 

~jill U..t... ~ ,.....JAI,... rrt,r. ~ ~ ~~ cr-il J~l J.,.-.- J.,.....a _o 

~J.fo.. 1~1 rl;!l ~) JS. tS)'.J % ' • • I.SJ •\!--~ 4!\....:oa\.,ljc. ~.J u.~1 
.,ljc. ,.....JAI ("" Y'A'\,'\Y' \A,ljc. ~I ~WI ~)II u\S ~I.J J.J~I ~jill U..~ 

U..t-11 ... '!. :u: • l.)d.l~ 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 545-



. ' 

IRRIGATION AND DRAINAGE 

n,T'T' IS)I ·~ ~1 ~~~~ ~J o~l ~~1 ~ ~~~~ ~1 .;~1 J,....-... ~ _ 1 

·~~~t...:..l ,ljc. ~J U;.a;JI ~jill l.l...t-~ 1..:-'iijill ~ T'r /~ '"' •" J 

T'(" /~ ""T'J H,W U,;.c.;. Jioll ~~ ,:.U.;.fo.. 1~1 ~~ IS)IJ% Vo IS.J 

.~JJ IS)IJ% ' • • l.l...\S IS)I ·~ ~ ~t...:..1 ,ljc. '-:-Iii jill~ 

~~ ~':it ~~~~J <~..~"Ufi.-.J J,...-..JI ~ ~ ~~ o.l\!j ~ ,:) .l?eJ _v 

~ ~J r\!1 tJ 'I' J' ()e IS)I ~l.fo~ ,.:>Jii J~ ~IJ.;':il ~~';iiJ 
'I'J' IS)I o.fo r1.li.l...11.)F. ~ o.l\!j ~ ~ ~ U.; a;. ~I ~jill uJ_;l<. 

~ , , , • II ~ .. -::11 , . ,_, - • ·•" 
,OUQ.P. aoo ~,j"' ..._.JJ""' ~ ~J ("JJ 

t. ~ .-:It W · t.t:~ l.lJI WI ~ ...! '- ~<. • l.l...t- 1-1 I~ · I~ ~,.. . ~ (::" c " . ~.) ~ l..r"' (" t ~ • 

Yl J.,..:.jill ~ J..~.A..,;,.j1lJ...t- J.,.;..S1J ~I o1\ ~ y..o\.l.JI ~ ~~ c.A!lJ.J~I 

o.lt.Jl Jb:i o.foJ w'.l!!T'r '. ~~ o.lt.Jl ~t...:..1 J..la..o) !.sA ~J':it ~~ ~_p.:ill ()e 

~J (.yl.o)l ~jill~'-""'~ .JJ..)A ~~..)A 1 J..I.A..,;,.j11S_foAAJ WP.*"1 ~~~ 
l.l...t-) JJ~I l.l...\-14 ~fo ~-J ~I ~ ~~ J-j 'J ~IJ J..~.A..,;,.j';il l.l...t­
~~1 o.lt.Jl Jb:i o.fo ~ w'.l!!T'r r. ~~~ o.lt.Jl ~t...:..1 ~) ("'-:!.lWI ~l.;jll 

J.,;..i1 wl .fol4 ~~ ()eJ .;\.p.ll J~ ~I.;JJ (c.>"1~ J..I.A..,;,.jl 1.5l w~J 
~1_,... _J!,jJ WIJ ~~jill ttl:.S ~ c::\.lJI ,WI ()e ~~ ~ _J!,iJ'J J..I.A..,;,.jl U.t-

.U.t....oll o1\ ~\!.lt.....a:i91 ()e t}..>:I..A t:~AJ ~I o.lWI l.)o l)l.l!/ (" 'I' • 

L»-JJ ~ IS)IJ% vo IS.J ·~ ~ ~ U.•: c.·'Oll ~jill U.t- rl.li.l...\.,t ~~ ~J • 

1.5)1 ,~.A ()e% 'I' o J#fo. rfo ~ ~IJ)J ~'..A ~~I ~I ubc.IJ ~.lt...Ai!l \.iJ':i 
~~ ~ J,_,_liJ ~-JI_rw-11 ~l.;':il ()e .l;!.}JI c::)I...Ai....l t.;I.}Jl &. \..u ui...Aoll 

.c:fi- ~'..A ~~I Js4 ~\.:ijl 

The 19th. Annual Conference of the Misr Soc. of Ag. Eng., 14-15 November, 2012 - 546-


