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ABSTRACT

The aims of the present study are to predict the soil moisture content, pore size
distribution and irrigation scheduling from routinely measured data using simple and multiple
regression equations. Twenty five soil profiles were selected to represent alluvial soils in Nile
delta at Ei-Behera Govemnorate. Seventy five soil samples (3 layers per profile, 0-20, 20-40,
and 40-70 cm) were collected to determine the main soil physical, hydrophysical, and
chemical properties. Some soil properties (sand, silt, clay, soil bultk density and sodium
adsorption ratio) were used individually and altogether as independent variables to predict
soil moisture contents (at the moisture tensions of 0.1, 0.33, 1.0, 3.0 and 15.0 bars), pore
size distribution and net irrigation water quantities as dependent variables.

The correlation coefficients are highly significant (R*>0.88"*) for the relation
between soil moisture content at different soil moisture tensions and altogether soil
properties. Soil moisture contents at low tensions (0.1 and 0.33 bar) were negatively high
correlated with sand% and bulk density, but they were positively correlated with clay
content, While soil moisture contents at high tensions (3 and 15 bar) were highty significant
and positively correlated with clay content and SAR, but they were negatively correlated with
silt content. :

The pore size distribution in the studied soils followed the order of WHP (water
holding pores) >FCP (Fine capillary pores) >SDP (slowly drainable pores) > QDP (quickly
drainable pores). Generally, the values of volume drainable pores (SOP+QDP) were lower
than WHP. Regression analysis revealed that the QDP was signiﬁcant!# and positively
comelated with sand% (R*=081"), but negatively correlated with WHP (R® =-0.80"). Fine
capillary pores was significantly affected by clay% and SAR with R? = 0.84" and 0.63,
respectively. .

The predicted net irrigation water quantity and soil moisture content values (at 70,
60, and 50% from available water) from soil properties were highly significant with a
correfation coefficient of R%> 0.91™

Modsls for predicting soil moisture fensions as a function of the soil moisture
contents were developed for the studied soils. High correlation coefficient (R =0.996 ") were
found between the predicted soil moisture comtent and the soil moisture tension (8= a h™)
with the measured data.

Key words: alluvial sails, Pore size distribution, imigation water quantities, soil meoisture content and soil
moisture tensions.
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introduction

Soil moisture characteristic is an important hydrophysical soi
property. It reflects the physical, chemical and mineralogical properties of
the soil. Its measurement is tedious, expensive and time consuming either
in field or laboratory. Simplified methods may be worthy to predict the soil
moisture contents at different tensions, pore size distribution and irrigation
scheduling from easily and routinely measured data. These data may be
including soil particle size distribution, bulk density and SAR.

Several efforts were made o estimate the soil water contents at
different tensions from measured soil properties (Kandil et al., 1976; Gupta
and Larson, 1979; Vachaud et al., 1985 and Baker et al., 1996). According
to Kandil et al. (1976}, sand is the most significant fraction controlling of
available water capacity, whereas all mechanical fractions are related to the
moisture content at field capacity. They also found that the clay and sand
fractions are feat related to wilting point. In the same connection, Baker et
al. (1996) used sand, silt, clay, organic mattér and bulk density to predict
soil water content and some relevant concepts by using regression
equations. They applied different models for calculating net irrigation water
(m® /fedfirrig.) in different soils. These models were derived from the
differences of soil moisture contents between field capacity and wilting
point.

De-Leenheer and De-Boodt (1965) classified the pore size into
drainable pores (DP), water holding pores (WHP) and fine capillary pores
(FCP). The drainable pores are further classified into quickly and slowly
pares (QDP and SDP). The values of moisture content on volume basis
were used for calculating the percentage of quickly drainable pores (QDP),
slowly drainable pores (SDP), volume drainable pores (VDP), water holding
pores (WHP), fine capillary pores (FCP) and coarse capillary pores (CCP),
which have the diameters, >28.8, 28.8-8.62, »8.62, 8.62-0.19, <(0.19 and
28.8-0.19 ym, respectively.

Baver et al. (1972) stated that pore size distribution could be
classified to non-capillary pores (>28.8 um), coarse capillary pores (28.8-
0.19 pm) and fine capillary pores (<0.19 pm). Ghazy (1982) found that the
volume drainable pores and the capillary pores are the major factors
affecting water movement. lbrahim (2002) used regression equations to
predict pore size distribution from particle size distribution and soil bulk
density.

waang ot af. (2011) found by examining the symmetry between the
distributions of particle-size {PSD) and pore-size (POD) in a soil, as
hypothesized by early pore-solid fractal (PSF) models, they found
significant discrepancies in fractal dimensions between the PSD and the
water ratention curve (WRC) of a soil.
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Draper (1996) developed a scheduling computer program to predict
the number of days until the next imgation. This program used the
relationship between soil texture, soil holding capacity and soil matric
potential to estimate the remaining soil moisture within soil profile.

Steven et al. (2012) studied the spatial and temporal influences on
hydraulic properties in macroporous tile-drained soil. They reported that the
hydraulically effective macroporosity was not influenced by drain position
but tended to be greater in wetter soil, although hydraulically effective
macroporosity attributable to pores with equivalent diameter >0.3 cm
tended to be greater in dry soil. The hydrauiically effective macroporosity
was approximately 100 times less than visible macroporosity.

Russell (2010) modeled the particle size distribution of the double
porosity soil using a fractal distribution, which may have a fractal dimension
very different to those defining the pore sizes. The curve, and the
underlying assumptions regarding the distributions of pore and particle
sizes, showed good agreement with experimental data for a range of soils
having double porosity.

Dikinya et al. {2007) determined size of the pores as a function of
deposited clay particles and reported that the modal pore size of the
agricultural soil as indicated by the constant water retention curve was 45
um and was not affected by the leaching process. In the case of the mining
residue, the mode changed from 75 to 45 pm. This reduction of pore size
corresponds to an increase of capiliary forces that is related to the
measured shift of the water retention curve.

The present study was carmried out to obtain regression equations
which can be used in prediction of soil moisture contents at different
tensions, pore size distribution and irrigation schedule in alluvial soils using
sand%, silt%, clay%, soil bulk density and SAR data obtained from soil
routine analysis.

Materials and Methods

Seventy five soil samples were collected from 25 soil profiles (3
layers per profile 020, 20-40 and 40-70cm) of alluvial soils in the north-
western part of the Nile Delta, Behera Governorate. The soils were air
dried, crushed and passed through a 2mm sieve. Some main chemical,
physical and hydrophysical analysis were carried out according to Page et
al. (1982) and Klute (1986).The soil moisture contents at soil matric
tensions of 0.1, 0.33, 1.0, 3.0 and 15 bars were determined using pressure
cooker and pressure membrane according to Richards (1948). Data in
Tables 1and 2 represent some main chemical, physical and hydrophysical
properties for selected profiles in the studied alluvia! soils (profile per site).
The pore size distribution was calculated and classified according to De-
Leenher and De-Boodt (1965) as shown in Table (3). Table (4) presents the
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total porosity and pore-size distribution for selected profies in the studied
alluvial soils.
Statistical analysis:

Simple and multiple linear regression analyses were done to
calculate prediction equations for soil moisture contents, pore size
distribution and irmgation scheduling. Regression analysis was performed
according to the COSTAT manual (CoHort Software, 2004),

Linear regression equations:

Least squares difference was calculated to get the simple
regression equation:

Y=a+bX

Where:
Y: is dependent variable, i.e., the soil moister content (8) at a certain soil
moisture tension (h).
X: is independent variable (sand% or silt% or clay% or soil bulk density or
SAR)
a: is the intercept of Y axis b: is regression coefficient

Multiple regression equations of soil moisture content (8) at a
different tensions (h), pore size distribution and net lrrigation water quantity
are considered to be functions of the independent variable (x) as follows:

Y=a + biXy + by Xo4 by Xa + by X4 + bsXs

Where:
Y: is dependent variable (soit moisture content or pore size distribution or
net Irrigation water quantity
a: is the intercept of Y axis
b, ba, bs, b4 and bs are partial regression coefficients for sand %(x,), silt%
(x2), clay% (xs), soil bulk density (x4} and SAR (xs)
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Table {1). Some chemical praoperties for the selected profiles in
the studied alluvial soils

profile Depth pH EC{1:5) SAR Cations meg/L {1: 5) Anions meq/L(1: 5)

Ne. cm {1:2.5) dS/m Ca™" Mg™ Na* K' HCO, Cr SO,

1 020 842 071 2.04 200 160 3.03 0.36 160 1.80 3.70
2040 802 071 359 140 130 384 010 180 150 3.80
40-70 806 056 500 120 060 315 0.06 220 150 1.90

2 0-20 774 063 477 100 080 423 0.06 200 160 270
2040 779 108 8.4C 080 100 7.98 0.04 180 250 6.50
40-70 787 1.14 8.80 1.00 100 880 006 280 300 5.60

3 020 752 040 264 100 080 215 0.06 220 140 040
2040 759 042 320 080 100 225 006 210 180 030
40-70 795 045 35 100 080 258 0.04 200 150 1.00

4 0-20 750 0.47 280 120 0.60 280 008 280 150 040
2040 763 059 429 140 080 368 0.06 290 200 1.00
40-70 793 095 596 160 100 679 008 520 260 1.70

5 0-20 805 0.73 368 120 180 419 008 500 130 1.00
20-40 8.08 051 4.05 080 060 340 006 220 150 140
40-70 822 049 4.11 0.80 1.00 3.02 0.02 2.80 150 0.60
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Table (2). Measured soll moisture contents, particle size distribution, soil bulk density and SAR
values for the selected profiles in the studied alluvial solls

Profile Depth BD SAR )
No. (cm) d]l:;ri:::"la ::i:z{gb ) igiem?) Water content {8,) at tanslon {(har}
Sand siit Clay ob 0.1 .33 1.0 30 15
L X X3 X4 g Vi ¥z ¥ ¥a ¥s
0-20 2050 3350 46.00 20 2.04 5£8.48 5438 4578 37.56 31.85 16.89
1 20-40 1960 2800 5250 2 3.69 £8.96 85.67 46.11 35.28 30.26 18.26
40-70 2700 3250 4050 3 5.09 £0.22 40.18 34.36 27.31 2381 13.51
0-20 1950 2850 5150 2 477 61.13 811 47 22 38.10 3238 17.47
- 20-40 1800 2675 56525 2 8.40 61.20 £5.98 49.83 40.05 3566 20.468

- 40-70 2000 23.00 5850
0-20 1750 3325 4225
3 20-40 18.00 2925 46.25
40-70 19.00 2825 4725

n-.20 2375 2950 46.75.
4 23-40 2225 2400 5375
40-70 2200 2175 56,25
' 0-20 2425 3075 4500
5 20-40 2226 2925 4850
40-70 2300 2850 4850
Mean g-70 2110 28.58  49.12

880 5996 54.63 48.12 40.60 34.89 21.00
284 5786 51.98 4283 33.44 26.18 16.95
320 56.%7 52.15 46.10 37.18 28.15 16.47
356 5573 49.33 42.11 30.95 2418 14.21
. 54.44 44,28 36.17 32.36 28.63 17.33
429 5621 48.05 38.56 37.07 31.48 18.23
59 5613 49.09 39.91 37.95 34.18 19.65
368 51.13 41.68 36.55 30.00 26.18 15.09
405 5200 46.44 40.66 3369 29.22 16.29
4.1 52.80 45,18 39.10 3218 28.76 1511
446 56,16 496 42.23 34.91 29.72 17.13
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Table (3). The pore size distribution according to De-Leenher
and De-Boodt (1965)

Pore size class Pore size range (um) Potential range (bar)

QDP >28.8 0.001-0.1
SDP 28.8-8.62 0.1-0.33
WHP 8.62-0.19 0.33-15
FCP <0.19 >15

Where: QDP: Quickly drained pores SDP: Slowly drained pores
WHP: Water Hoiding pores FCP: Fine Capillary Pores

Table (4). Total porosity and pore size distribution as percent of
total volume for some profiles in the studied alluvial

soils
Totat qopr 3PP ypp WHP CCP oy
Prof. Depth >28.8 28.8- >8.62 8.62- 28.8- <0
No. cm  POros 8 g2 : 019 0.9 19
Y pm pm Hm pum um ym

0-20 58.48 4.10 -8.6 127 2889 3749 16.89

1 20-40 58.96 3.29 956 1285 2785 3741 18.26
40-75 50.22 10.07 579 1586 2085 2664 13.51

0-20 61.13 5.02 7.89 1391 2975 3764 17.47

2 20-40 61.20 522 6.15 1137 2937 3552 20.46
40-75 59.96 5.33 6.51 11.84 2712 33683 21.00

0-20 57.86 5.88 915 15603 2588 3803 16.95

3 20-40 56.27 4.12 6.05 1017 2963 3568 16.47
40-75 55.73 6.40 722 1362 2790 3512 1421

0-20 54.44 10.16 8.1 18.27 1884 2695 17.33

4 20-40 56.21 8.16 940 1756 2042 2082 18.23
40-75 56.13 8.04 9.18 1722 2026 2944 1965

0-20 51.13 9.55 503 1458 2146 2649 1509

5 20-40 52.00 5.56 578 1134 2437 3015 1629
40-75 - 5280 7.62 6.08 1370 2399 30.07 1511

*QDP: Quickly drained pores= 8,00 - 8aw.1bar

SDP: Slowly drained pores = 8a0.1- Baw3sbar

VDP: Volume drained pores = 8,0 - Oa 330ar

WHP: Water Holding pores (available water) = 84033 — Batisar
CCP: Coarse Capillary pores= B0y — Oatispar

FCP: Fine Capillary Pores= 8.isvar
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Irrigation schedules:
Baker ef al, (1996) applied model for calculating net irrigation water
quantity (m*fed/irrig.) as follows.

NIW=AWxDxAxR
Where:
NIW: is Net irrigation water quantity (m” / fed / irrig.)
AW: is Available water (the differences of soil moisture contents between
field capacity at 0.33 bar and wilting point at 15 bar), volumic basis (m¥/m®)
D: is soil moisture depletion (30%, 40% or 50% from the available water)

A: is area (m?) R: is root depth (m)

An example for calculating net irrigation water (m*#fed/irrig.):

O 0.330a = a;+ b; sand%+ b, silt%+ b; clay%+ by BD+ bs SAR

@ 15 ar = ay1+ bys sand%+ ba; silt%+ by day%+ by BD + bss SAR

available water =0 4 g.abar — 0 at 150ar = (81~ 841)+ {by-bqy) sand+ (bz- bay)
silt+ (b3 - bas) clay+(be- bas) BD +({bs- bss) SAR

NIiw = [(31- a11)+(b1—b11) sand+(b2 -3 bzz) Sllt+(b3- b33) Clay+
(b4 bys) BD+(bs- bss) SAR]x 4200 x Dx R

An exampie for calculating soil moisture content at available water
depletion
0 at70% avaitable water = 0.7(00.33bar — O15bar} + O150ar = 0.70 Bp agbar + 0.3 O1sper
= 0.7(a; + bysand+ bysilt + baclay + by BD +b; SAR) +
0.3 (a1 + byy sand + by, siit + by;% clay + by BD +
bssSAR)
= (0.7a:+ 0.3a3)+ (0.7b4+0.3by,) sand+ (0.7 b+0.3 byy)
silt+0.7b3+0.3b3s)clay+{0.7b4+0.3b4)BD+(0.7 bs+0.3bss)
SAR
Soil moisture tension
The finear relationship was used to explain the relation between soil
moisture tension and soil moisture content according the formula of Ascroft
and Taylor (1962).

0=ah®
where, ‘
0: soil moisture content on volume basis ,

h: soil moisture tension in cm,
a, b: the intercept and regression coefficient of 8 = a h® model
The constant a and b were calculated from the logarithmic form of the
above- mentioned formula, i. e.
l log® =lga-blogh.
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Then the regression between log 8 and log h was calculated to obtain the
constants a and b.

Results and discussion
Soil moisture content

Table (2) illustrate the measured values of soil moisture content at
tensions 0.1, 0.33, 1.00, 3.00 and 15 bar in addition to particle size
distribution (sand, silt and clay percentage), soil bulk density and SAR
values for the studied soil samples.

Simple and multiple linear regression equations were carried out
using COSTAT statistical software (CoHort software, 2004} and illustrated
in Table (5). Some soil properties (sand%, silt%, clay%, bulk density and
SAR) were used individually and all together to predict the soil moisture
content at different tensions (0.1, 0.33, 1.0, 3.0, and 15 bar). The muitiple
regression equations in Table (5) showed that the correlation coefficients
were highly significant (R? >0.88 " for the relationship between soil moisture
content at different soil moisture tensions and soil properties, all together.
These results are found in agreement with those of Baker et af. (1996).
They revealed that the predicted soil moisture content values by using
- simple and muiltiple equations were highty significant (R*> 0.767).

Simple regression equations indicated that the only effective soil
variable for predicting soil moisture content at whole tensions is clay
content with R? = 0.53", 0.49*%, 0.787, 0.87" and 0.84" at tensions of 0.1,
0.33, 1.0, 3.0 and 15 bar, respectively. Sand content and bulk density were
highly significant and negative correlation at tensions of 0.1, 0.33, and 1.0
bar {R*= (0.87", 0.88") — (0.85", 0.817) and (0.62*, 0.67")} respectively),
while silt% gave a significant and negative correlation at tensions 3 and 15
bar (R*= 0.66" and 0.53*). Sodium adsorption ratio (SAR) gave a positive
correlation at high suction range 1, 3 and 15 bars (R = 0.50°, 0.62" and
0.63’, respectively), as shown in Table (5). These results are partly in
agreement with those of Talha et al. (1978). They showed that the moisture
contents at only 0.1 and 15 bar were highly significant and positively
correlated with clay content but negatively correlated with fine sand.

It can be concluded from the above discussion that the soil moisture
content depends on sand%, clay% and soil bulk density at low tensions
(0.1, 0.33 and 1.0 bar), while at high soil moisture tensions (3 and15 bars)
they depend on %silt, %ciay, and SAR. It is worthy to mention that the
correlation coefficient for clay content with moisture content is positive and
highly significant at all soil moisture tensions.
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Table (5). The regression equation and correlation coefficient
between soil moisture content at different tensions
and some soil properties in alluvial soils

Tt:g::;m Empirical equations R?
0 ,(0.1 bar) = 85.1461-1.6847 sand% -0.87
=58.3553-0.3063 silt% -0.21
=22.3702+0.5544 clay% +0.63
0.1 =227.8194-143.7259 BD -0.88"
=46.4997+0.6952 SAR +0.26
=52.1707-0.8863 sand%+0.8569 silt% .
+0.8156 clay%-39.7599 bD+0.1968 SAR  0.96 _
0.{(0.33bar) =74.1845-1.5143 sand% -0.85
=48.7242-0.2271 silt% =017
=19.0167+0.4727 clay% +0.49
0.33 =192.7886-121.4115 BD -0.81
=38.1668+0.9119 SAR +0.37
=73.6369-0,8736 sand%+0.7665 silt% .
+0.5548 clay%-53.5336 BD +0.8549 SAR 0.93"
0.(1.0bar) =53.7773-0.8940 sand% -0.62
=49,9099-0.5315 silt% -0.47
=5.1055+0.6069 clay% +0.78
1.00 =136.5497-81.9648 BD -0.67
=30.5206+0.9851 SAR +0.50
=124.8342+0.1006 sand%+0.1244 silt% .
+0.3408 clay%-86.1540 BD +0.3019 SAR 0.91
8,(3.0bar) =39.3332-0.4556 sand% -0.33
=49.5408-0.6934 silt% 0.66
=-1,9421+0.6446 clay% +0.87
3.00 =97.7548-54.8662 BD -0.47
=24.4419+1.1838 SAR +0.62
=50.5353+0.6959 sand%+0.3797 silt% .
+0.7517 cdlay%-67.9009 BD +0.3962 SAR  0.94
0,(15.0 bar) = 24.6684-0.3574 sand% -0.44
=39.3601-0.4270 silt% -0.53
=-0.7979+0.3650 clay% +0.84
15.00 =56.2404-31.5423 BD -0.46
=13.9852+0.7048 SAR +0.63
=27.1852-0.0048 sand%-0.0113 silt% .
+0.2552 clay%-18.7556 BD +0.2447 SAR  0.88

Pore size distribution

The volume of pore, space size, shape, type and continuity of pores
through different soils are not constant but vary according to changes in
physical and chemical conditions. The amount of water remaining in the soil
at equilibrium is a function of the size and volume of water filled pores.
Table (4) shows the measured values of total porosity and pore size
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distribution for the studied alluvial soils. As a general trend, the values of
coarse capillary pores {28.8-0.19 pm) as percent of total volume are higher
than those of fine capillary pores (<0.19 pm). Also, the water holding pores
(8.62-0.19 pmy) is higher than volume drained pores (>8.62 um). However,
quickly drained pores are very low compared with those of coarse capillary
pores, as shown in Table (4). So, it could be concluded that the distribution
of different pores in alluvial soils follows the descending order WHP
>FCP>SDP> QDP. These results are in agreement with those obtained by
El-Sharkawy {1994} in Shebin El-Kom and Kafr EI-Sheikh clayey soils.

Table (6) show the simple and multiple regression equations and
correlation coefficient for predicting pore size distnbution using some soil
properties (sand, silt, clay, soil bulk density and SAR). Multiple regression
equations showed highly correlation coefficient with R? =0.85**, 0.74 ", 82"
0.8917, 95" and 0.88" for QDP, SDP, VDP, WHP, CCP and FCP,
respectively. Quickly and slowly are called volume drainable pores, while
water hoiding and fine capiliary pores are called water storage pores.
Siowly drainable plus water holding pores are called coarse capillary pores
{CCP) (Talha et al., 1978).

Concerning the relation between pore size distribution and some soil
properties data showed that the %sand and soil bulk density were high
significant and positively correlated with QDP (R*=0.81"), while it was
negatively correlated with WHP (R?>0.747). On the other hand, volume
drainable pores (VDP) is positively correlated with %sand only (R? =0.54).
These results are in agreement with those obtained by Ghazy (1982).
Except fine capillary pores, no significant relationships were found
between %sill, %clay and SAR and other pore types (QDP, SDP, VDP,
WHP and CCP). Regarding the fine capillary pores, the data positively
correlated with %clay (R°=0.84") and SAR (R*=0.63" and negatively
correlated with %silt. These results are in agreement with those of Talha et
al. (1978) and lbrahim {2002).

Hence, it could be concluded that pore size distribution is of great
importance as it is usually taken as an indication of the status and behavior
of soil water. It depends mainly on the particle size distribution as well as
the soil bulk density. This means that in alluvial soils both of soil texture and
so0il bulk density have great influence on pore size distribution.
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Table (6). The regression equation and correlation coefficient
between pore size distribution and some soil
properties in alluvial soils

Pore type Equation R’
=-7.2383+0.6575 sand% +0.81
=6.7913-0.0055 silt% -0.08
=12.7310-0.1241 clay% -0.28

Qbp =-63.0324+56.1831 BD +0.81
=6.7803-0.0337 SAR 0.03
=-2.0287-0.2344 sand%+16.7116 silt%-0.2344 clay% +0.85

+0.385 BD -0.3103S5AR
=10.8615-0.1704 sand% -0.38
=0.6311-0.0792 silt% -0.17
=3.3533+0.0817 clay% +0.27

sDOP =35.0308-22.3099 BD -0.46
=8.3329-0.2167 SAR -0.27
=53.1375+0.2230 sand%0.2188 silt%+0.5844 clay% .

-35.9698 BD -0.5584 SAR +0.74,
=3.723+0.4871 sand% +0.54
=16.4225-0.0847 silt% -0.14
=16.0844-0.04241 clay% 0.10

vVDP =-28.0015+33.8732 BD +0.45

=15.1321-0.2536 SAR -6.20
=51.1088+0.6081 sand%-0.5202 silt%-0.1759 clay% .

-19.2582 BD -0.5143 SAR +0.82
=49.5161-1.1569 sand% -0.80™*
=19.4363+0.2015 silt% +0.17
=19.8148+0.1077 clay% +0.14

WHpP =136.5482-89.8732 BD -0.74
=24,1816-20.71 SAR -0.10
=-28.4953-1.1055 sand%+1.0885 silt%+0.5029clay% .
+15.1944 BD +0.51 SAR +0.91
=92.91-1.7331 sand% -0.89
=26.8452+0.2039 silt% +0.17
=26.2778+0.1308 clay% +0.14,

CcCP =182.258-120.6338 BD -0.89
=33.17366-0.1125 SAR -0.17
=59.4761-0.9457 sand%+0.6991 silt%+0.3366 clay% .

-35.0697 BD +0.0274 SAR +0.95
=24.6684-0.3574 sand% -0.44
=29.3601-0.4270 silt% -0.53
=-0.7979+0.3650 clay% +0.84

FCP =56.2404-31.5423 BD -0.46

=13.9852+0.7048 SAR +0.63
=27.1852-0.0048 sand%-00113 silt%+0.5252 clay% .
-18.7556 BD +0.2447 SAR +0.88

Net irrigation water

Soil moisture retention is one of the limiting factors in agricultural
development, particularly in arid and semi-arid zone, where the amount of
water is very limited. Irrigation scheduling is an application of soil moisture
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retention, It is known that the meaning of Imigation scheduling is how much
irrigation water quantities are plants need to their water consumptive use,
and when to irrigation.

Net irrigation water calculates the needed irrigation water quantities
per feddan per imrigation (m>/fed/irrig). The following model was developed
to calculate the net imrigation water for the studied soils using some
measured soil properties (Tabile 2):

Net irrigation water (m*ffed/irrig.)= water holding pores (total available
water) x area x roof depth

Water holding pores= -28.4953-1.1055 sand%+1.08849 silt%+0.5029
clay%+15.1944 BD +0.51 SAR (as shown in Table 6)

Net imigation water (mfedfimig)= [-28.4953-1.1055 sand%+1.08849
silt%+0.5029 clay%+15.1944 BD +0.51 SAR] x Area (4200m?) x root depth
The model was derived at 100% available water or zero depletion from AW.
Models in Table (7) were developed to calculate the net irrigation water
(mffedfirig.) and soil moisture content using the measured . soil
characteristics at different soil moisture depletion percentage (30, 40, and
50%) of available water. Multiple regression equations in Table (7)
indicated that the relations between net imigation water, soil moisture
content and measured soil properties were highly significant (R> 0.917 ).

Table (8) illustrates the values of soil moister content and soil
moisture tensions which were obtained from the relation (8 = a h™® | where:
a=100.6972, b=0.1523 and R?’=0.998) as well as net irrigation water
(m°ffedfimig.) at different percentage (70, 60, and 50%) from available
water.

Data in Tables 7 and 8 help workers in agriculture field to calculate
imigation water quantity using some soil routine analysis by simple
calculation methods such as soil moisture content or soil moisture tension
at different depletable fraction of the available water.
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Table {7}. The regression equation and correlation coefficient
between net irrigation water (m’lfedlirrig) and soil
moisture content at different soil moisture depletion
percentage (SMD%) of AW and some soil properties

in alluvial soils

SMD(%) Empirical equation R’
SMD NIW= (-8.5486-0.3317 sand% +0.3265 silt% +0.1508 .
{30%) clay%+4.5583 BD+0.1530 SAR} x area x root depth 0.91

8 =-92.9653-1.2475 sand%+1.3393 silt%+0.9185 clay% .
+54.8745 BD +0.5645 SAR 0.94
SMD NIW= (-11.3981-0.4482 sand% +0.4353 silt% +0.2012 .
(40%) clay%+6.0778 BD +0.2040 SAR) x area x root depth 0.91
8 =10.0881-0.6682 sand%+0.6418 silt%+0.557 clay% .
-9.639 BD +0.5508 SAR 0.96
SMD NIW= (-14.2476-0.5528 sand% +0.5442 silt% +0.2514 .
{50%) clay%+7.5972 BD +0.255 SAR) x area x root depth 0.91
68 =12.9376-0.5577sand%+0.5329 silt%+0.5067 clay% .
-11.1584 BD +0.4998 SAR 0.96

Table (8). Calculation of soil moisture content (0), soil moisture
tensions (h) and net irrigation water (NIW) at 70, 60
and 50% from available water in alluvial soils

“Available water 0 h NIW
(%) (bar) __{m’fedfirrig.)

70% 34.70 1.081 221

60% 32.19 1.787 295

50% 30.68 3.045 369

8=ah®, where. a=100.6972, b=0.1523
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