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ABSTRACT

Two experimental sites of arable sandy soil located at Abou Omera Al-
Sharkeya village , Baltim district, Kafr El-Sheikh Governorate were chosen. The
selected locations represent the conditions of circumstances of northern part of Nile
Delta region. Site Y ( fruit field) was devoted for collecting composite surface soil
sample for carrying out wheat pot experiment in plastic pots during the growing winter
season period Y+Y+/Y+V), Site ¥ (nearby site ') was occupied for conducting maize
field experiment during growing summer season period Y)Y, The main objectives of
this investigation were to study and evaluate the effect of natural raw minerals, soil
conditioner types, their mixtures and application rates in sandy soil subjected to
different irrigation deficits on the following parameters: (i ) soil properties( chemical,
physical, moisture constants and nutritional status after cereal crops harvesting and
(i ) agronomical production of wheat and maize crops after full maturity in the studied
soil under consideration.

Four types of soil conditioners [bentonite , compost , mixture of natural mineral
raw materials (MNRM)and their mixtures Y:):)(w/w)] were applied before cultivation in
two recommended application rates low (R:) and high (Rx). Three levels of soil
moisture depletion regimes were used ( Y+, ¢+ and Y+ % ) from its available water
capacity. The N,P,K mineral fertilizers were added according to the recommended
doses for sandy soils. Applying natural soil conditioner types, their mixtures and
application rates in the studied sandy soil subjected to moisture depletion regime
realized improving soil chemical, physical, water holding capacity and macro
nutritional status. Soil salinity (soil reaction, electrical conductivity and ionic strength),
hazard sodium parameters (soluble sodium percentage and sodium adsorption ratio),
soil porosity, available water capacity and phyto — available nutrients were increased.
On the other hand, hydraulic conductivity and bulk density were decreased. Generally,
high application rate achieved the best values of soil properties in comparison with
low application rate. Conditioner mixtures Y:):) treatment realized the superiority
under wheat pot experiment, meanwhile, compost treatment achieved the best values
under maize field experiment. Irrigation after ¢+ % AWSMD gave moderate values of
such properties between wet (Y7 AWSMD) and dry (¥+7Z AWSMD). Increasing
grains, straw, protein, grains weight, harvest index and other yield components
significantly for wheat and maize crops, as a result of adding soil conditioners
compared with control. Conditioner mixtures Y:):) treatment realized the superiority
under wheat pot experiment, meanwhile, compost treatment achieved the best values
under maize field experiment. Also, high application rate was better than low
application rate. Results also indicated that , from view point of water and economic ,
the highest values of crop yield were obtained from irrigation at ©+ % depletion from its
available water capacity rather than ¥+ % and Y+ % respectively.

Keywords: Guelph permeameter apparatus; Time Domain Reflectometer
(TDR apparatus); Composting; Nutrients — phytoavailability; Sandy soils;
Water irrigation management; Soil conditioners; Cutthroat flumes.
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INTRODUCTION

Nowadays, the term of « sustainable agriculture » is widely used in
world wide, which is keystone of the rational utilization of soils as one of our
most important natural resources. It is the important aims of « sustainable
agriculture » to protect and maintain of the multifunctions of soils (Varallyay,
Y++2). For preservation and sustainability the productivity of soil we have to
take special regard to sandy soils having unfavorable properties. Sandy soll
characterized by less than YA % clay and more than 1A % sand in the first Y+
cm of the soil depth are the poor soils that occur in many parts of the world
(van Wambeke,)44Y). There are other problems facing agriculture sector
caused by, mainly, inappropriate soil, water and fertile management practices
as well as rapid decreasing of agricultural land particularly in Delta soils.
Therefore, we have to find rapid solutions to face these problems. Sandy
soils hold little water as the large pore spaces allow water to drain freely from
soil. The productivity of these soils is limited by low water holding capacities,
high infiltration rates, high evaporation, low inherent fertility levels, very low
organic matter content and excessive deep percolation losses. Also, the
water use efficiency of the crops cultivated in such soil is low.

Tackling these problems can be achieved through applying organic
amendments, natural raw minerals and soil conditioners. These materials
improve the retentative capacities of these soils and allow plants to get their
water requirements and phyto —available nutrients easily.

Cereal crops such as (wheat and maize) are very strategically important
crops in Egypt because it's constituent and indispensable part of Egyptian
food diet. Generally, there is a great gap between the consumption and
production of such crops. On the other hand, it is worthnoting that, the
agriculture production in Egypt is mainly depend upon irrigated agriculture.
The gap between supplies and demands of water is widening with increasing
global population. We are suffering from this trouble, especially when we
know that we are under water poverty limit. Because of the water limitation,
one of the most important targets in the agriculture sector is how to save
irrigation water and increase water use efficiencies. So, new techniques and
practices are needed to achieve water save. Estimating irrigation water
becomes important for project planning and irrigation management. The over
irrigation practiced by the farmers usually leads to low irrigation efficiency. So
it is necessary to ascertain to what extent the water in the root zone can be
depleted to produce high economic yield with using little water applied .
Planning best irrigation regimes is very important for maintaining available
irrigation water. The proper water management ( irrigation scheduling ) not
only accurates determination of crop water requirements but also helps to
know when and how much water should be applied to get high efficiency of
each unit of water. Regulated deficit irrigation is one of such practices. Many
studies indicated that the deficit irrigation was a successful technique in crops
irrigation, Omran(Y++°) and Seif et al.(Y:+°). The main objectives of this
investigation were to study and asses the effect of natural soil conditioner
types, their mixtures and application rates in sandy soils subjected to
irrigation regimes on:
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(i):Soil physico-chemical properties, moisture constants and nutritional status.
(ii):Agronomical production of wheat and maize crops after full maturity.

MATERIALS AND METHODS

Two selected sites represent arable sandy soil located at Abou-Omera
Al-Sharkeya village , Baltim district, Kafr EI-Sheikh Governorate ¥1° Y¢ ¢+,1 N
latitude and YY° Y. ¢o,o E |ongitude with an elevation of about ¢ meters
above sea level were chosen. Site Y ( fruit field) was devoted for collecting
composite surface soil sample for carrying out wheat pot experiment in plastic
pots during the growing winter season period Y:\:/Y:Y). Site ¥ (nearby site
V) was occupied for conducting maize field experiment during growing
summer season period Y+)). After wheat and maize plants full maturity,
representative composite disturbed soil surface samples were collected, air
dried, crumbled by hand, homogenized and finely ground in steel mill to pass
through Y+ +-mesh (+,Y® mm opening sieve) and thoroughly mixed.

Generally, soil chemical characterizations of the studied soils before
cultivation and directly after cereal crops harvesting as well as properties of
the used matured co-compost and irrigation waters were performed using
classical methods as reported and explained by Cottenie et al.()4AY); Page et
al.(Y4AY); Carter(124Y); Rowell (Y447); Tan(Y44Y) and Burt(Y+ - £) as tabulated
in all Tables in this work. lonic strength (mmoles L"): was calculated using
the following equation as explamed by Tan(\ 44Y).

lonic strength (mmoles L ) =% Y\ iz

Where: Mi = conc. of ion (i) in mmoles L and Zi = charge of ion ().

Additionally, undisturbed vertical cylindrical volumes of field-moist soil
samples were gently obtained using cylindrical sharp edged core samplers
for estimating soil physical properties and soil moisture constants using
routine work analysis methods as reported and described by Garcia()1VYA);
Klute(Y4A1); Okalebo et al.("1%Y) and Reynolds Y44Y¥(a,b). Soil moisture
constants (field capacity, permanent wilting point and available water
capacity) were measured and calculated by means of pressure cooker and
pressure membrane apparatus for measuring moisture contents at pressures
of +,¥Y and e bar according to Garcia()4YA) and reported by Klute()4A%).
Bulk and particle (real) densities were estimated as described by Blake and
While, field saturated hydraulic conductivity in situ was determined using
constant head well permeameter method employing Guelph permeameter
apparatus as mentioned by Reynolds('44Yb). All soil obtained values were
calculated on oven dry weight basis Yo C ° for Y¢ hours. Some chemical
properties of the different irrigation water sources under consideration during
the carrying out of pot and field experiment periods are listed in Table (¥).The
suitable experimental design was selected for both pot- and field
experiments. The wheat pot experimental cross-sectional area was - toy
m, while maize experimental plot area was ¢° m  (),°xY m).The
experimental design was split-split plot arrangement with three replications.
The main plots were devoted to three irrigation treatments as follows: Wet —
treatments (light irrigation) after ¥+ % AWSMD from soil available water
capacity; Medium — treatments (moderate irrigation) after ©+ % AWSMD from
soil available water capacity (°+7Z AWSMD)and Dry treatments (heavy
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irrigation)after vV«Z AWSMD from soil available water capacity (V7%
AWSMD).Wheat and maize plants were exposed to deficit irrigation and
started directly after life watering irrigation (El-Mohayaa irrigation) for
achieving the selected available soil moisture depletion levels under
consideration.Detailed experimental obtained data about irrigation scheduling
and the actual seasonal applied water for wheat and maize crops production
cultivated in loamy sand soils subjected to soil moisture depletion regimes
over the growing winter and summer season periods Y+«)+/Y:V)Y and Y«)) are
tabulated in Tables(™ and Y). The sub —plots were assigned to five types of
soil conditioners and their mixtures Y:):Y(w/w). The conditioner treatments
(w/w) were applied as follows: Control (without additions); Bentonite at
application rates of +,Y % and +,YZ. ; Co-compost at application rates of *,¥
% and +,° %; Mixture of Natural Raw Minerals (MNRM) at application rates of
+»Y % and +,Y %; and the mixtures of the three previous conditioners in Y:):)
ratio at rates of +,Y¥¥/Z and +,¥V/Z. The soil conditioner treatments were
randomly distributed in the three main plots.
Table (Y): Initiative physico-chemical characteristics of the selected arable
experimental sites under consideration located at Abou-Omera Al-
Sharkeya village, Baltim district before planting

* Site()): Properties of disturbed and undisturbed surface soil(+-¥+ cm)just before
collection and transportation for wheat crop cultivation in pot-experiment.

* Site(Y): Properties of disturbed and undisturbed surface soil just before cultivation of
maize crop field —experiment.

Yey
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These conditioner types are mixed well with soil during its preparation for
cultivating wheat before sowing and incorporated into soil surface before
plowing during soil service process and its preparation before maize planting.
Sub sub plots were occupied with two application rates as follows: R, and R«
were (low) minimum and (high) maximum recommended application rates
respectively Mixture Natural Raw Minerals (MNRM) and bentonite were
purchased from Al-Ahram company for mining, natural minerals (ores) and
fertilizers. These materials are the new products from Al-Ahram Company for
improving soil properties and fertility. The chemical analysis of these
materials listed in Table (¢). The analytical data of elemental oxides were
kindly obtained from Al-Ahram company. These natural minerals were used
as soil conditioners for wheat pot — and maize-field experiments.

Seeds of wheat plants (Triticum aestivum, Sakha A4Y variety) were
obtained from Crop Agronomy Research Department, Sakha Agriculture
Research Station, Ministry of Agriculture and Land Reclamation.Wheat pot-
experiment was conducted on experimental research area of Sakha
Agriculture Research Station, Kafr EI-Sheikh city. Pot experiment was
performed using cylindrical perforated plastic pots having (mean internal
diameter Y¢ cm and height YY) cm) under wire proof greenhouse conditions.
Pot cross-sectional area was *»+£°¥ m' and its interval volume 9,2+ ¢ liters.
Composite loamy sand soil was collected and brought from fruit field (Site )
located at Abou-Omera east village, Baltim district as mentioned before. Each
pot contained Y+ Kg soil on oven dry weight basis , wheat cultivation
elongated ‘Yo days. Throughout the wheat growth period, a freely drained
water was collected from each plastic pot and reused again with irrigation
water and also whenever it was necessary.

Grains of maize plants (Zea mays,L) three cross YY) variety were
obtained from Maize Research Center, Agriculture Research Center, Ministry
of Agriculture and Land Reclamation. Maize field- experiment was carried out
on cultivated area of Abou-Omera east village (Site Y), Baltim district during
the growing summer season period Y+ )elongated Y days. Total rented area
=Y,o kyrat =11Y,0 m' and net cultivated area £+ m' (3+ plots). Experimental
plot area was ¢,° m' (Y, x ¥) and its weight Y+ ¢1,Ye kg loamy sand soil on
oven dry weight basis.
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Table (Y): Soil moisture constants and its nutritional status of the selected
experimental sites under consideration located at Abou-Omera Al-
Sharkeya village, Baltim district before planting.

Obtained values

Soil variables Site (V)* Site(Y)**
Pot-experiment Field-experiment
Soil moisture constants

Soil field capacity(S.F.C) % VY, YA,
Soil permanent wilting point(P.W.P) % A0 4,0,
Soil available water capacity(A.W.C) % A0 40
Soil nutritional status
[Total organic-C % LIVE LYY
Organic matter(O.M) % G YAA GEen
Available macro-nutrients
/Available — N(K-sulphate extractable) mgkg™ soil YA, YA Yy,o
Available — P(NaHCO: extractable) mgkg™ soil v,y A,qe
Av_slailable — K(NH:-acetate extractable) mgkg ov e or,0
Soi
Available micronutrients
Available — Fe(DTPA extractable) mgkg" soil e 1,0
Available - Mn(DTPA extractable) mgkg" soil £, 80 0,0
/Available-Zn(DTPA extractable) mgkg™ soil ), Y. \BE
Available — Cu (DTPA extractable) mgkg™ soil Ve S

Notes : See feet notes of Table(}).

Aerobic / Thermophilic co-composting process was carried out at the
experimental farm of Soil Improvement and Conservation Research
Department, Sakha Agriculture Research Station during the summer growing
season elongated five months from May Y:): to October Y- ). Pyramidical
piles(heaps) Y,° x Y,o x),o m were built up under aerobic conditions. Different
solid bio-wastes were used as substrates and augmented organically with
farmyard manure (+ % w/w) as microbial organic activator as well as with
urea , super phosphate and potassium sulfate as microbial chemical
activators. The other certain additional materials were incorporated into for
speeding up the conversion and improving the final product quality and as
growth promoting substances, pH buffering agents and as bulking agents .
The obtained chemical and physical characteristics of the used matured co-
compost after co- composting process are listed in Table (°). This matured
co-compost was used as soil conditioner.
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Table (¢): Chemical analysis of the used natural raw minerals and soil
conditioners

Values
Bentonite | MNRM

Characteristics

Elemental oxides: %

SiOy 00,9 ¥a,v1
TiOy AR A
Aerr Yo,o V,TA
Fe O« HYe £,.0
Mno LI | . ,'LV
Mgo Y Y,Y .
CaO Y,V Yo, Y
Na<O Y,V y,40
KO Y, 6. v,a¢
P.O. A Y, ¥y
SOy - °,AY
Loss on ignition Vo, 4,1¢
ECe dS m (V) Bentonite-water extract(w/v) V,AY
pH ( ):Y,° bentonite-water suspension (w/v) A

Total soluble cations (meq L") ():° extracts)
Ca_-H . ,Vq
Mg" Y
Na* ),40
K+ Y

Total soluble anions (meq L) ():° extracts)
CO:~ -
HCO.~ AR
cr y,04
SOs: 1,01
Cation exchange capacity, cmoles kg ey
Calcium carbonate % VE,YY

Particle size distribution %
Clay fraction Ao,Vo
Silt fraction Ve,08
Sand fraction v,
Notes:

V- MNRM: Mixture of Natural Raw Minerals

Y- The analytical results of the elemental oxides were kindly obtained from Al-Ahram
company for mining and natural fertilizers.
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Table (¢): Chemical properties of the used co-compost directly after
composting process

Characteristics Values
Dry weight (kg m") Nou,.
Moisture content (%) Yo,o
Odour and colour Acceptable and dark
pH ():) + compost-water suspension w/v) AR
EC ():)+ compost — water extraction w/v) o,YY
[Total soluble salts(soil paste —water extraction :) )% ,Yve
Saturation percentage % (g/)* g Ve,
[Total soluble salts (compost material)% (g/) : *g compost) oA
CEC (cmole kg') 1,7
[Total organic —c % Yo,0
[Total organic matter % £y, 41
C/N ratio Y),4A

Total macro-nutrients %

[Total — nitrogen % V01
[Total — phosphorus % Al
[Total — potassium % A

Available macro-nutrients (mg kg compost)
IAvailable — N (potassium sulfate) Voo

Available — P (+,© M NaHCO+- pH A,°) o
Available — K (ammonium acetate pH V) Ao
Available micro-nutrients (mg kg compost)
Available — Fe €0,
Available — Mn Voo
Available — Zn ve
Available — Cu ‘Yo
Total micro-nutrients (mg kg compost
[Total —Fe voy
[Total — Mn A
[Total — Zn Yav
[Total — Cu VA
Available heavy metals (mg kg compost)
Available —cd \YLY
Available — Ni v,y
Available — pb ‘Y.

Irrigation water supply:

Irrigation water supply and number of irrigations were limited according
to the levels of soil moisture depletion regimes. Consequently, soil moisture
content at demand depletion levels determines the timing of irrigation. Soil
moisture content directly before irrigation at which calculated applied water
must be added immediately for arriving at soil field capacity was measured in
situ using TDR apparatus (Time Domain Reflectometert). Magnitude of
irrigation applied water were calculated using the following soil moisture
depletion equation as reported by (Israelson and Hansen, Y41Y) during
wheat and maize growing season periods.

Yev
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S FC - I
L] = > Bd X D X Aoy

100 -
Where: Q = Quantity of applied water m" pot~ /irrigate for pot-experiment,
and m' plot” Jirrigate for field —experiment ;SFC = Soil field capacity (%) in
percent by volume; CMC = Soil moisture content just before irrigation using
TDR apparatus; Bd = Soil bulk density Mg m’ ;D = Soil depth (m), effective
root depth or soil depth required to be irrigated; and A = pot or plot
experimental area (m') that would be irrigated. With respect to maize field
water measurements, the magnitude of planting and life watering irrigates
were measured and applied using cutthroat flume(Y+ x4. cm)according to
Early(Y4Vve).

A common NPK-fertilization was applied to the soil active root zone
during the wheat and maize growing seasons according to the recommended
doses of Ministry of Agriculture for wheat and maize crops under sandy soil
conditions.

At harvesting time after wheat and maize plants full maturity, biomass
grains and straw yields were fairly hand pulled and collected from each wheat
pot experiment as well as from inner two rows of central area of maize plots.
Some agronomical characteristics of these cereal crops and their productions
such as (biomass grains, straw, biological yields and weight of Y::+ wheat
grains and Y-+ maize grains) as well as yield vegetative features as affected
by soil conditioner types, their mixtures and application rates under irrigation
deficits in the studied sandy soil were weight, measured, estimated, recorded
and calculated some other parameters. Harvest index(%) was calculated as
follows:

HI % = biomass grains yield / biological crop yield x Y« +
Statistical analysis:

Analysis of variance was done according to (Snedecor and
Cochran,)4Y1) using the Irristat software, version £,V according to Biometrics
Unit,) 294, IRRI(Y494A),

RESULTS AND DISCUSSION

Effect of applying soil conditioners under irrigation deficits on soil
properties after cereal crops harvesting
Chemical characteristics of soil suspensions and extractions:
Concerning the effect of applying natural soil conditioner types, their
mixtures(Y:):V) and application rates in sandy soils subjected to soil moisture
depletion regimes (Y+7%, ©+ % and Y+ %) from their available water capacities
after wheat and maize crops harvesting on soil salinity (pH, EC dS m", and
ionic strength mmole L") and hazard sodium parameters (SAR and SSP %)
are listed in Tables (A, and A,Y). Generally, the analytical chemicals results
listed in aforementioned tables illustrate that values of these chemical
parameters in the studied soil on the average of other studied parameters
(irrigation treatments and conditioner application rates) were markedly
increased due to the application of soil conditioner types in comparison with
control values (without additions). These increase could be arranged in the
following descending order as follow: Mixtures (Y:):}) > MNRM > Bentonite >
Compost >> control .

Yo.
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It is obviously that, the highest values were achieved as a result of mixtures
application, meanwhile, the lowest values were obtained by dressing the
compost treatment. However, the highest pH values were recorded at MNRM
application under wheat pot experiment. Meanwhile, the lowest values of I.S
were obtained at the application of bentonite under field-maize experiment.

On the other hand, these studied chemical properties, on the average
of the other studied parameters (conditioner types, and their application
rates),were markedly increased with increasing the depletion regimes from its
soil available water capacity. Where, the highest values of these chemical
parameters were achieved under dry treatment (Y+ % AWSMD), meanwhile,
the lowest values were recorded under wet treatment (¥Y+ % AWSMD).
Medium treatment had the moderate values between wet and dry treatments.
The analytical obtained increments could be rearranged in the following
ascending order: Wet —treatment (¥+ % AWSMD) < Medium — treatment (°*
% AWSMD) < Dry — treatment (Y« % AWSMD). This could be attributed to
the dilution effect , since, salt concentration was decreased with increasing
irrigation applied water. As delineated in Tables (A.) and A.Y), obtained
values of the studied chemical properties on the average of the other studied
parameters (condition treatments and irrigation regime treatments)were
higher under high application rate(R) rather than under low application rate
(R,) at the same conditions. Data listed in Table (A.Y) reveal also that under
maize field experiment , the studied chemical properties were increased with
adding soil conditioner types and their mixtures ():):)) on the overall average
of the other studied parameters (irrigation treatments and conditioners
application rates) in comparison with their control —values (without additions)
at the same conditions. These parameters mannered the following
descending order: Mixtures (Y:):)) > MNRM > Bentonite > Co-compost >
Control. Generally, the obtained values of chemical properties after wheat
crop harvesting were higher than those obtained after maize crop harvesting.

Soil physical properties:

Concerning the effect of natural soil conditioner types, their mixtures
V) (w/w) and application rates under soil moisture depletion levels from its
available water capacity on soil physical properties after wheat and maize
crops harvesting are presented in Tables(%,) and 4,Y). Generally, the results
collected in Table(%,Y) show that, on average of other studied parameters
(irrigation treatments and conditioner application rates), that saturated
hydraulic conductivity SHC (m day') and bulk density Dy(Mg m'r)were
markedly decreased as a result of adding soil conditioner types and their
mixtures (:):)) in the studied soil after wheat crop harvesting in comparison
with their control values. The magnitude of these decrements which less the
control values were depended upon the types of these conditioners. It is
clearly that, the lowest values were achieved and accompanied with applying
conditioner mixtures Y:V:) (w/w) treatment. Meanwhile, the highest values
were obtained with the dressing compost conditioner in comparison with their
control values. These decrements could be arranged in the following
descending order as follows: Mixtures Y:):) > MNRM > Bentonite > compost
> control. Oppositely, as demonstrated in the above mentioned Table,

yor
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soil porosity values were mannered the opposite trend, where such values
were increased over the control —values with adding soil conditioners and
had the following sequence:

Mixtures (1:):)) < MNRM < Bentonite < Compost < Control

Commonly, the obtained values of all studied physical properties on
the average of the other studied parameters ( conditioner treatments and
irrigation treatments) under the high application rate (Ry) were lower than
those obtained under the low application rate (R,). On the other hand, it was
clearly apparent that, SHC values were gradually increased with increasing
water irrigation deficits. However, Dy and p; had the opposite trend, which
decreased with increasing soil moisture depletion levels for its available water
capacity. SHC — increments as well as Dy, and p, decrements with increasing
moisture depletion levels could be arranged in the following descending order
as follows:

Wet — treatment (Y7 AWSMD) > Medium — treatment (¢ +Z AWSMD) > Dry —
treatment (V+7Z AWSMD)

In respect of maize field experiment, data demonstrated in Table (2,Y)
show on average of irrigation treatments that, application of all natural soil
conditioner types and their mixtures (Y:):)) resulted in decreasing saturated
hydraulic conductivity and soil bulk density, as well as led to increasing total
porosity in comparison with their control values at the same conditions. It was
clear that, conditioner mixtures (Y:):)) realized the lowest values of SHC and
p. besides the highest values of Dy in comparison with their control values.
However, application of co-compost treatment mannered the opposite trend,
which gave the highest values of SHC and p, in addition to the lowest values
of Dy, Generally, it was apparent from the results that, on average of irrigation
treatments and conditioner treatments that, adding high application rates
lowered gradually SHC and Dy and raised the values of p,, In this direction,
the low application rates led to the opposite trend. Commonly, analytical data
listed in Tables (%) and %,Y) illustrate, on average of all other studied
parameters(conditioner treatments and application rates) that, SHC and p;
values were gradually increased with increasing soil moisture depletion levels
from its available water capacity. However, D, values were decreased with
increasing irrigation deficits.

Soil moisture constants:

As concerns, field capacity (SFC %), permanent wilting (PWP %) and
available water capacity (AWC%) values of the studied sandy soils which
reflect their soil water holding capacity after wheat and maize crops
harvesting as affected by soil conditioner types, their mixtures and application
rates under soil moisture depletion regimes, are presented in Tables (),
and Y+,Y) respectively. The obtained results, demonstrate, on average of the
other studied parameters (irrigation treatments and conditioner —application
rates) that, these soil moisture constants were obviously increased by
applying soil conditioners and their mixtures (1:):)) in comparison with their
control values at the same conditions.
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Generally, these increments over the controls in studied soil after
wheat crop harvesting could be arranged in the following sequence as
follows:

Mixtures (1:):1) > MNRM >Bentonite > Compost > Control

Regarding maize field experiment, data listed in Table () +,Y) reveal,
on average of other studied parameters that, values of soil moisture
constants also were increased in comparison with their control values at the
same conditions by applying soil conditioner types and their mixtures ():):)).
These increments of all soil moisture constants in studied soil after maize
crop harvesting could be rearranged in the following sequence as follows :
Compost > Mixtures (Y:):)) > MNRM > Bentonite > Control

High conditioners application rate generally was realized higher values
than those obtained by low conditioners application rate. As delineated in
Table (V+,)) it was clearly apparent on average of the other studied
parameters, that these water properties were gradually decreased with
increasing soil moisture depletion levels for its available water capacity. The
highest values were achieved under wet — treatment (¥+7Z AWSMD) while, the
lowest values were given by dry — treatment (¥:7% AWSMD). Medium —
treatment (°+7 AWSMD) recorded the moderate values of these soil moisture
constants between wet(¥+ % AWSMD) and dry(Y+ % AWSMD)treatments.

Analytical results show that applying conditioner-mixtures (Y:1:)) show
its superiority over all other conditioner types under wheat —pot experiments.
Meanwhile, applying compost treatment show its superiority over all other
conditioner types under maize field experiment.

Effect of applying soil conditioners under irrigation deficits on soil
macronutrients content:

Concerning residual contents (concentrations) of (N and P) after wheat
and maize crops harvesting as affected by soil conditioner types, their
mixtures and application rates subjected to irrigation deficits were listed in
Table ()),)). Analytical results listed in this table reveal that, on average of
other studied parameters (irrigation treatment and conditioner application
rates), that N and P macronutrients content in studied sandy soils were
increased by adding soil conditioner types and their mixtures (:):)) after
wheat and maize crops harvesting in comparison with their control values.
The highest values of residual N and P were achieved and accompanied by
mixtures (Y:):)) treatment. Meanwhile, dressing compost treatment gave
lower values than those obtained by applying mixtures treatment in
comparison with their control after pot wheat experiment at the same
conditions.

Oppositely, residual N and P macro nutrients in the studied soil after
maize crop harvesting behaved the opposite trend, where, the highest
contents of these nutrients were achieved by applying compost treatment.
However, the dressing conditioner mixtures gave values lesser than those
obtained by adding compost treatment. The lowest values were absolutely
obtained in the studied soil by adding bentonite treatment after either wheat
or maize crop harvesting. These increments of the residual N and P
macronutrients content after wheat crop harvesting could be arranged in the
following sequence as follows:

yed
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Mixtures treatment > MNRM > Compost > Bentonite > Control. Moreover, on
average of other studied parameters, obtained residual values of these
macronutrients under high rate realized slightly values higher than those
obtained under low application rate for either wheat or maize crops
harvesting.

It was clearly apparent as delineated in Table (1),)) on average of
other parameters, that content of macronutrients (N and P)in the studied
sandy soil after wheat and maize crops harvesting under medium —treatment
(¢+7% AWSMD) were realized the highest values then under wet —treatment,
while, the lowest values were obtained under dry-treatment. Residual
contents of N and P macronutrients after maize crops harvesting could be
also arranged in the following descending order: Compost treatment > MNRM
> Mixtures > Bentonite > Control. Residual N and P macronutrients in studied
sandy soils after wheat and maize crop harvesting could be arranged in the
following descending order as: Medium —treatment (°+ZAWSMD) > Wet —
treatment (¥+7Z AWSMD) > Dry-treatment (Y:Z AWSMD). From the
abovementioned results, it could be concluded that, on average other studied
parameters, residual N and P macronutrients content in studied soils after
crops harvesting means low exhausting nutrients from soils during the
growing seasons of wheat and maize crops.

Effect of dressing soil conditioners under moisture depletion regimes
on agronomical crops production

Biomass grains and straw yields:

Regarding wheat crop pot experiment after full maturity, data listed in
Tables (Y,), YY,¥ and ‘Y,¥) demonstrate, on average other studied
parameters ( irrigation treatments and conditioner application rates), that
application of soil conditioner types and their mixtures (Y:):)) resulted in
significantly increasing wheat biomass grains yield, thousand grains weight,
harvesting index and biomass straw yield in comparison with their control
values at the same conditions.

Moreover, on average of the other studied parameters, the values of
these agronomical features under high application rate (R+) were higher than
those obtained under low application rate (R,). The increments of these
agronomical traits could be arranged in the following descending order as:
Mixtures ():):') > MNRM > Bentonite > Compost > Control. So, the highest
values of these agronomical features in studied sandy soils were achieved
and accompanied by applying conditioner — mixtures treatment. Meanwhile,
applying compost treatment gave the lowest values. However, the analytical
obtained data, on average of the other studied parameters (conditioner
treatments and their application rates) reveal that all agronomical features
with the exception of harvest index were gradually decreased with increasing
soil moisture depletion levels from its available water capacity. The
magnitude of these decrements could be arranged in the following
descending order as: Wet-treatment ( ¥+7 AWSMD) > Medium —treatment
(¢+7% AWSMD) > Dry —treatment (Y+ % AWSMD).
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However, harvest index (%) was slightly increased with increasing irrigation
deficits. Therefore, these increments could be arranged in the following
sequence as: Dry-treatment (Y+ % AWSMD) > Medium—treatment (-7
AWSMD)>Wet-treatment (¥+7% AWSMD).

Concerning field maize crop after full maturity, tabulated data show on
average other parameters (irrigation treatments and conditioner application
rates) that, dressing soil conditioner types and their mixtures Y:Y:) (w/w) led
to increasing significantly biomass maize grains yield, hundred grains weight,
harvesting index and biomass straw yield in comparison with their control
values at the same conditions with the exception of harvest index. Moreover,
the values of these agronomical features under high application rate (Rv)
gave higher values than those obtained under low application rate (Ry) with
exception of H.I which behaved the opposite trend i.e. Ry > Ry. On the other
hand, the obtained data under wet treatment (¥+7 AWSMD) on average of
the other studied parameters (conditioners treatment) that compost treatment
gave the highest values of these studied parameters except harvest index
which had an opposite trend, where the highest values were obtained by
adding their mixtures in comparison with compost application. It could be due
to increasing straw yield of compost treatment as comparison with under their
mixtures treatment. The lowest obtained values were generally recorded
under bentonite treatment. However, such parameters under medium and dry
treatments behaved the opposite trend in comparison with wet treatment,
since the maximum values of biomass grains yield, Y++ grain weight and
harvest index were realized under mixtures treatment. Meanwhile, the
biomass straw yield under compost treatment was higher than those obtained
under mixture treatment. Generally, mean values of these parameters under
medium treatment were higher than those obtained under wet and dry
treatments and behaved the following order: Medium > Wet > Dry. Such
results were obtained by Abdel-Reheem and Hassan (Y ') , they found that
the highest values of wheat water productivity and yield were achieved when
irrigation at ©+ % depletion from available water , comparedto v+ % and ¢+ %
depletion in the loamy soils. confirming this conclusion, similar responses of
maize crop production under field conditions was also reported by Khalifa
(Y+YY), who stated that, irrigation at ¢+ % SMD gave the highest values of
yield and its components of maize crop.

Crop yield components:

As regards to wheat and maize crops vegetative features after full
maturity as affected by soil conditioner types, their mixtures and application
rates subjected to different levels of irrigation deficits were presented in
Tables ('Y,¢ and )Y,®). Obtained data shown in Table (VY.¢) reveal on
average of the other studied parameters that, the following wheat crop
vegetative features ( plant height, number of tillers/ spike; number of
spikelets/spike; spike length and panicle mean weight were markedly
increased as a result of adding soil conditioners and their mixtures 1:):)
(w/w). These increments could be arranged in the following descending
order:
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Mixtures Y:):V treatment > MNRM treatment > Bentonite treatment >
Compost treatment > Control. Furthermore, the mean values of these crop
vegetative features under high application rate (Rv) were higher than those
obtained under low application rate (R,) i.e. Ry > R,. On the other hand, on
average of the other parameters, all these features were gradually decreased
with increasing soil moisture depletion levels from its available water
capacity. Consequently, these obtained decrements could be arranged in the
following order as: Dry —treatment (V:7Z AWSMD) < Medium -treatment
(°+Z AWSMD) < Wet-treatment (¥+7 AWSMD).

With respect to maize field crop vegetative features after full maturity,
data were listed in Table (1Y,¢). Obtained data show, on average of the other
parameters, that some maize crop vegetative features such as plant height,
ear weight, and ear length were obviously increased by adding soil
conditioners and their mixtures Y:):' (w/w). High application rate (Ry)
recorded values higher than those obtained by low application rate (R,). So,
under field experiment, compost treatment gave the high values in
comparison with mixtures treatment at the same conditions, bentonite
treatment realized the lowest values. Respecting irrigation regimes under
field experiment, data show on average of the other studied parameters that
medium —treatment (°+7 AWSMD) gave the highest values followed by wet —
treatment (¥+7Z AWSMD), while, dry —treatment recorded the lowest values.
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Table (1 ): Irrigation scheduling and actual seasonal applied water at different regular- intervals for wheat crop
production cultivated in loamy sand soil under different soil moisture depletion regimes over the
growing winter season period Y« V«/Y: VY,

Notes : V- Total applied water/season = calculated applied water +planting and life watering irrigations.
Y-Life watering irrigation = EI-Mohayaa irrigation
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Table (¥ ): Irrigation scheduling and actual seasonal applied water at different regular - intervals for maize crop

production cultivated in loamy sand soil under different soil moisture depletion regimes over the
growing summer season period Y:\ Y,

Irriqati heduli Wet — treatment Medium- treatment Dry —treatment
rrigation schedufing Y. % AWSMD o+ % AWSMD Vs % AWSMD
Lightirrigation Moderate irrigation Heavy irrigation
Short- intervals(every day) Median -intervals(* days) Long -intervals(A days)
Irrigation Applied water Irrigation Applied water Irrigation Applied water
date Lplot’ mfed”’ date Lplot’ mfed”’ date Lplot’ m'fed”
Planting irrigation oy
Yoy Ye) YYE,T OfV[Y Y Yey YYE,T S/VY N Y Yey YYE,T
(3.£A % SMC) M I v
Life watering irrigation VOVIYY | v VY[ VY | VIV Y VOVYOY | v VIV Y
(3,2 % SMC)
Summation 9y, TAo,v Summation| £Y¥,1 TAo,v Summation Y1 TAe,v
Soil moisture content % 10,YY %SMC 'Y, % SMC VY,Y % SMC
Regular- intervals Short- intervals ( every day) Median- intervals(¥ days) Long- intervals (A days)
First irrigate YYIN/Y Y o1,0 oY, VY Vo/V/Y VY | ag,Y AY,AQ YAIN/Y VY YEE,AY YYA,0
Final irrigate YY/A/Y VY o1,0 oY, VY Yo/a/Y VY | ag,)Y AY,AQ Y /A/Y VY YEE,AY YYA,0
v - - Yo i - - i - -
Number of irrigates irrigates plus'pl_antl_ng and life irrigates plus_p!ant!ng and life irrigates p_Ius _plantlng and life
watering irrigations watering irrigations watering irrigations
T : A1 days AT days A1 days
Total irrigation period SIN/Y NY — YAJA/Y N Y S/V/Y YY-YAJA/Y VY S/V/Y YY-YAJA/Y VY
Maize harvesting time October ,0¢Y: Y October, o, Y)Y October, o, Y)Y
Maize growing season period 1Y days Y days 1Y days
Calculated applied water /season iye) £ Yyot Yiay Yv.y Y.ov
Total applied water /season £V £46 YVIA YOAY Y)Y Yeey
“i .
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Notes: Amounts of applied water for planting and life watering irrigations (ml plot"/irrigate) were measured using cutthroat flume (Y+x4+)
according to Early(Y4ve).
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A common NPK-fertilization was applied to the soil active root zone during
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Table (M, Y): Soil salinity, sodicity and the ionic strength of its extracts after wheat crop harvesting as affected by natural soil

conditioner types, their mixtures and application rates under different soil moisture depletion regimes.

Soil moisture depletion levels from its available water capacity ( AWSM D-levels)
. Wet- treatment Medium - treatment Dry-treatment
Soil . (*+ % AWSMD) (°+ % AWSMD) ¥+ % AWSMD)
conditioner Cond]tloners Light irrigation Moderate irrigation Heavy irrigation
types _and application Short —intervals( ¥ days) Median-intervals (% days) Long-intervals (% days)
their rates V¢,£ % SMC VY,V2 % SMC V1, A % SMC
mixtures (wiw) -
Chemical parameters
EC H.S. 0 S- EC H.S. 0 S- EC H.S. o 8-
pH dsm” parameters ZEY pH dsm” parameters ZEY pH dsm’” parameters E
SAR [SSP % E SAR[SSP % E SAR [SSP % E
Control ithout additions| Y, A+ LYY Y,AT | TEv Youe V[ Yo [YLAT] R €,£0 Vel .,ee YY1 | AvaY 5, ¥
. low RY [A, Y v | oay,e. ALY ANY[ Y [YoAe] av,ma AYA ALY ve €086 | TY,AY 4,AA
Bentonite high | RY [AY AN Y. | 1E,va AAY AT Y €] AT, e AVE| LAY | £,¥Y | av, e VoY
Mean AN Y Y,AA | v, AT AYVE| +,TE0 [Y,a8] Y,A0 4,7 AYY [ A £YY | v, Yo, en
| low | R) Y, AY .08 Y,Y¢ e, L,V MY A [ ee] A v,y AN,y Y,00 Y, Y AY ¢
Compost [ high | RY [A0- BSE) ) | av,e)y A,0Y AYe | VY [,V eAav q,.0 AT A §,004 | vt 4,0V
Mean v,an Y YAy [ 0,va V¢ MY Ve [YAY] 1 ee AYE ALY A £,00 | TY,YY AAA
[ low [ RY [ANY Y) e | 0,k VY, Yo MY ve e Yo av,an VY, 0% AYo | +,ay VT | v, \Y,40
MNRM [ high [ RY ALY .,ay €17 | 7Y, YA VY, MM ve e ve] avya VY,YA Ate| +,a¢ £,V Y VE,VY
Mean ANY A4 oYy [ 0, R AYE| veo [e,ve| vy YY,4. AYY[ Ay [ g vte | ar,e. VY, AS
Their mixtures] low | R [A)e AT €07 | av,.¢ VY,0v AYe| VLY. [e,ev] Te,an YY, o ALY, o, 1Y, A4 Ve,
(0::) [ high [ RY [A)de VY £,Y4 | ar,ne VY, ALY VY ey vy V¢,90 AYY] Y,y o, 4 | Y, EA Yo,YA
Mean AYe | +,a40 £,6) | av,YY VY, €0 AY] VAR e, ry] avma Ve, T AYY] Y, 5, 0 | av,iA VE,qY
A [low [ RY [A-e[ «79A Y. | T,V q,0% A LAY [ e ] A Yoo AV A £,0A | 1v,ev VY, 6y
verage [ high [ RY [anv] oAy £,6Y | TY,0A Yo, AT MY LAY [ ya] v e VY, VY AYA LAy £,9 | v, v VY, ey
Overall mean MY YA LV | v, YO MY LAY g, vee[ Y,aY ERE AYE[ A% | &,ne | av,ee \Y,47

¥ replications and all obtained values were calculated on oven dry weight basis at Y +¢ C°for Y¢ hours.
Y- Cylindrical plastic pots cross-sectional area (*»* ¥ m") containing !+ kg loamy sand soil on oven dry weight irrigated with tap water
¥-Winter growing season period of wheat crop elongated ‘Y¢ days
¢- Analytical data were determined and calculated using ‘:° soil water extracts (except pH)
°-Wet — treatment ( light irrigation ) : ¥+ % AWSMD for short —intervals ( ¥ days)and actual seasonal applied water was Y':V,¢ m" fed"(\ 1,44 Lpot")
1-Medium — treatment(moderate irrigation) : ©+ % AWSMD for median —intervals ( 1 days)and actual seasonal applied water was 434, m" fed™'( ¥ +,¥* Lpot™)
V-Dry — treatment( heavy irrigation): v+ % AWSMD for long —intervals ( % days)and actual seasonal applied water was VY, # m" fed"( ARFE AN pot").
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A- SMC represents soil moisture content ( %) directly before irrigation at which calculated water applied must be applied immediately for arriving its field
capacity.

Soil moisture depletion levels from its available water capacity ( AWSM D-levels
Wet- treatment Medium - treatment Dry-treatment
Soil (¥+ % AWSMD) (¢+ % AWSMD) (Y+ % AWSMD)
conditioner Conditioners Light irrigation Moderate irrigation Heavy irrigation
types and application Short — intervals( every day) Median-intervals (¥ days) Long-intervals (A days)
their rates Yo,YY 95 SMC \Y,0 06 SMC VY,V 9% SMC
mixtures (wiw) Chemical parameters
H.S. H.S. H.S.
EC parameters 1.S EC parameters 1.S EC parameters 1.S
pH dsm™ ssp | mmolL” || P7 | dsm® ssp | mmol L | PP | dsm® mmol L™
SAR o SAR o SAR | SSP %
%) %
Control W't.h.OUt V,A¢ ., Yo Y,14 [ 1g,0¥ Y,0A V,¢ YA Y,oA | 1Y,0. £,61 V,eY e YV 0¢,.0 o,Yo
additions
low R) A R Y. | e,y Y,1e Ay RV £,67 | oA, €1 A, Yo ANY o AY £,A Y AR
Bentonite h|gh RY A, Y ¢ A ,q. 1¢,0¥ v,41 A0 WY ¢ Q) VY, 1A 4,yvv AY € LAY ¢,A0 Y, e Ye,00
Mean AN Y LY £,0v | e,y Y,A) A, Yo .14 £,7A | 10,04 A,AN ALY ¢ 4. £,AY 1), 4 3,10
low R) V,A« oV Y,Yo 0q,0. v,le ANVY ,ov Y,e¢ | oY, A Y A o, AY Y,e) 00,A q,.Y
Compost -
h|gh RY A4 14 £,% v,y ALY AN A o £,00 | OAA A, O A0 NN ¢,vY LA 9,9A
Mean v,44 Y vy oy, e Ao AN A Y $,00 [ 00,4¢ A, Y4 A YA AT £, oA,Y q,vo

Yee
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low RY Il A Ao g0 | 1y,.0 Yoy ALY Ve ¥,vA | ov,av Yo, A A, 0 Ay £,:4 0q,vA Yo,y
MNRM high RY I A% Y £,y | vy,0. VY, ¢0 ALY A Yo £,0% [ 1v,en 1Y, A0 a8 £,11 Ng, 8¢ VY, 6.
ANY -, £,Y¢ | T),VA 1Y,Y4 A,Yo yeo [ g,.% [ avy,vy Yo, VY ALY 4y SYA [ Y, N

Their low RY Il AA AN 5,0) | TA,AY IR Ao VY. o,AN | Tg,vA VY,0. A, A 00 §,vo g,y VYN0

rrzkx:t\u:r\e)s high RY [ Aro y,0. 1,99 | 4,0y Y, AYA 1,4, 0,4y | Tv.vy VY,0¢ AT (LY 0,50 1y, Y VE,Y¢
A, Y0 Y04 1,Ye | %4,Y. VY,A) A, YV y,00 °,4. | 17,YA 'Y, Y AYE Y, o,Ad 10,41 \Y,¢0

low RY I A,.0 73 £,YA | av,ve 4,1 AN E .,V £,Y4 [ oA,ov q,¢% A, Y . AR T T

Average high RY [ AvY ., £,A0 | g,va Yo, ¥ ALY .,44 o, | 1,8y Y., i0 A, 0 ., °0,8Y LRY] VY,ve
Overall mean AT Y £,00 [ e, vV q,vy AYYY | A8 £,%0 [ 1Y,0v 3,341 AYTe | Ay | €,va T,V Yo, AT

Table( A, Y): Soil salinity, sodicity and the ionic strength of its extracts after maize crop harvesting as affected by natural soil
conditioner types , their mixtures and application rates under different soil moisture depletion regimes

Notes: \- Each value is a mean of ¥ replications and all obtained values were calculated on oven dry weight basis at Y+° C° for
Y¢ hours.

Y- Analytical data were determined and calculated using Y:° soil water extraction (except pH).

Y- Field plot sectional —area ¢,° m' and its weight Y+£%,Ye kg loamy sand soil on oven dry irrigated with drainage water
(Kotshner).

£- Summer growing season period of maize crop elongated 1Y days

°- Wet — treatment ( light irrigation ): ¥+ % AWSMD for short —intervals ( every day)and actual seasonal applied water
was ££¢1m’ fed'(£V1¢ Lplot™)

- Medium — treatment (moderate irrigation): ¢+ % AWSMD for median —intervals ( Ydays)and actual seasonal applied
water was YeAY m' fed'( YV1A L plot’)

V- Dry — treatment ( heavy irrigation): ¥+ % AWSMD for long —intervals ( A days)and actual seasonal applied water was

YeeY m" fed'(YOIVL plot’).

Yéo
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A- SMC represents soil moisture content ( %) directly before irrigation at which calculated applied water must be done
immediately to arrive its field capacity.

KA
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Table (4,1): Saturated hydraulic conductivity, bulk density and total porosity of studied soils after wheat crop harvesting
as affected by natural soil conditioner types, their mixtures and application rates under different soil moisture depletion regimes .

Soil moisture depletion levels from its available water capacity( AWSMD-levels)

Wet - treatment Medium - treatment
(Y+ % AWSMD) (°+ % AWSMD)

_ . Conditioner Light irrigation Moderate irrigation
Soil conditioner application Short — intervals Median — intervals
types and their

Dry -treatment
(V+ % AWSMD)
Heavy irrigation

Long-intervals

( days)
\Y,Yo 0 SMC VY,+A % SMC
Physical parameters

Dy SHC Dy Pr Dy
Mg /m" m/day || Mg /m" % Mg /m"
Control Without additions

R)

RY

mixtures rates (¥ days) (1 days)
(wiw) VE,80 95 SMC

Bentonite

Compost

MNRM

high RY Y,¥A Y, Ev £7,00

Y, ¥ YV, 60 VY Y,YYV y,¥o
Mean Y,v4 ), eY0 $0,A0

Y,YA ), €1,¢Y Y,¥4 Y,




J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. - (1), March, r. ¢

Their mixtures low R) Y,YA 1,4 £1,v4 Y,EA Y,4Y £1,8Y Y,t0 1, £A,TA
(YY) high RY Y,YY v £4,¢Y Y,¥¢ ), o.,0V Y,¥4 Y,¥Y o.,14
Mean Y,Yo y,Yvo A0 ) Y,6) y,¥10 $A,0. Y,eY \,Ye £9,8Y
low R) Y,6) 1,67 £7,0 4 Y,iV Y,EvY $0,VY Y,oF Y,EYY £1,Y

Average -
high RY Y,YA 1,EYY £0,¢Y Y,6¢ y,Y¥A0 $V,V¢ Y,ev ,Yey £9,YY
Overall mean Y,r40 Y,6Y1 £7,YY Y,t00 1,60 £1,Y0 Y, A Y, TAY £V,AN

\EA!
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Notes: Y-Each value is a mean of three replications and the obtained results were calculated on oven dry weight basis at
V+o C* for Y¢ hours

Y- SHC : Soil hydraulic conductivity ; Dy : Soil bulk density and p; : Soil porosity in volume percent .

Table (%,Y): Saturated hydraulic conductivity, bulk density and total porosity of studied soils after maize crop harvesting as
affected by natural soil conditioner types, their mixtures and application rates under different soil moisture depletion
regimes.

Soil moisture depletion levels from its available water capacity( AWSMD-levels)

Medium - treatment
(Y+ % AWSMD) (°* % AWSMD)

Wet - treatment Dry -treatment

(Y % AWSMD)

Conditioner Light irrigation Moderate irrigation Heavy irrigation

Soil conditioner types application Short — intervals Median — intervals Long-intervals
and their mixtures rates (every day) (“days) (A days)

(wiw) Vo,YY 9%6SMC VY, 9% SMC VY,Y % SMC
Physical parameters
Dy SHC Dy Pr Dy
Mg /m" m/day || Mg /m" Mg /m"
Control Without additions Y,y V,00 £y, ¢ Y, Y, EA £¢,)0 Y,00 y,0¥ £Y,1¢
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_ low R) Y1 Y,4) £7,v4 Y, A$ V,Yo £9,.1 Y,00 V,EY £1,4)
Bentonite high RY Y,TY VYT WY Y, VY ov At Y6 ), YY o¥,41
Compost

Y, ),¥1e EA,00 Y, ),YYo Ouyen y,o1 ),¥Vo 04,YA

low R) Y18 Y, 6 A Y,0. VYA o,V Y, AT VYA £V,4Y

MNRM high RY Y, ), ye £9, ¢ Y, €A Y, 60 TAY ¥, VLY RY:

Mean Y,EY Y, YV £AY Y,¢4 V,Ye £9,¢¢ Y,4A V,Ye £9,¢v

Their mixtures (:) low R) Y,e8 Y,¥4 £v,0¢ Y,TA VYA £V,4Y Y,v. V, YV EA,Y
T high RY Y,ve ), YV EAY Y,Yo y,Yeo £9,.1 AFEE ), ¥y °+,4

Mean \B Y, ¥A £Y,4Y Y,r1e ), Y10 EA € Y,V \,Yo £9,.1

low R) Y,TY Y,¥a £v,00 Y, TA V,Ye £4,7¢ Y,4\0 B £V,4Y

Average high RY Y,YY y,¥o $A,TY Y, Y V,¥es £9,AY Y1 Y, YA oY,V
Overall mean Y, ey Y,V £A, Y1 Y,ovY V,YeY £4,71 Y,va VYT £9,VY

Notes:)-Each value is a mean of three replications and the obtained results were calculated on oven dry weight basis at V:¢ C’

for Y¢ hours.

Y- SHC : Saturated hydraulic conductivity ; Dy,: Soil bulk density and p; : Total porosity( in volume percent).

Yol
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Table() +,Y): Field capacity, permanent wilting point and available water capacity of studied soils after wheat crop
harvesting as affected by natural soil conditioner types, their mixtures and application rates under different soil moisture
depletion regimes.

Soil moisture depletion levels from its available water capacity( AWSMD-levels)

Wet- treatment Medium - treatment Dry - treatment
(Y+ % AWSMD) (°+ % AWSMD) (V+ % AWSMD)
Light irrigation Moderate irrigation Heavy irrigation
Short — intervals Median — intervals Long- intervals
(¥ days) ( days) (8 days)
V¢,80 95 SMC YY,Ve 9% SMC Y),+A % SMC
Soil moisture constants

_SFC% [ PwP % | AWC %] SFC% [ PwPo% | AWC% || SFC% [ PWP % | AWC%
___Control | Withoutadditions J|_ V.. | e [ e J v [ A [ ae J e [ Ax | A

Soil conditioner Conditioner
types and their application rates

mixtures (wiw)

) Low R Y,y ALY q,. VY, ¢ AL AA VLA At At
Bentonite -
High RY YA, ¢ 4, q,¢ YYLA AN q,. VY, Y A,0 AA
Mean YA, .0 A, Ao q,Y A Y A,Q VY, .0 A, ¢0 A,
Low R VY,V A A A4 \V,Y A,0 A A VV,Y A,0 ALY
Compost -
High RY YA AA 9,y YA, 0 A,4 9,1 \Y,o0 A, A AN
Mean VY, 4 A A 1,) 1Vv,4 ALY q,Y \Y,Ye A0 A,Y
Low R) V4, 4,0 4,Y YA,0 q,Y 9,y 1Y,4 A,4 q,.
MNRM -
High RY V4,0 4,A a,v VALY q,¥ q,¢ YA Y q,. q,Y
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Mean

Their mixtures Low R)

(V) High RY
Mean

A Low R)

verage High v

Overall mean

Yot
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Notes: ‘-Each value is a mean of three replications and the obtained results were calculated on oven dry weight basis at
Y+«o C” for Y¢ hours
Y- SFC : sail field capacity ; PWP : permanent wilting point and AWC : soil available water capacity

Table() +,¥): Field capacity, permanent wilting point and available water capacity of studied soils after maize crop
harvesting as affected by natural soil conditioner types, their mixtures and application rates under different soil moisture
depletion regimes.

Soil moisture depletion levels from its available water capacity( AW SMD-levels)
Soil Wet- treatment Medium - treatment Dry - treatment
conditioner Conditioner (¥+ % AWSMD) (°* % AWSMD) (V+ % AWSMD)
types and application rates Light irrigation Moderate irrigation Heavy irrigation
their (wiw) Short — intervals Median — intervals Long- intervals
mixtures ( every day) (Y days) (A days)
Vo,YY %SMC \Y,0 % SMC Y),Y % SMC

Yoo



El-Kammah,M.A.M. et al.

Soil moisture constants

[srcw [ pwe o | Awcwo] sros | pwe st [ awcwo] srcw | we s | awc ]
[_Convol_] Withoutadditions || A ]« T+ J i ] o T 1]
Low R)

Bentonite

High
Mean
Low
High
Mean
Low
High
Mean

Their Low

mixtures .
() High

Mean
Low
High
Overall mean

Compost

MNRM

Average

yoR
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Notes : Y-Each value is a mean of three replications and the obtained results ere calculated on oven dry weight basis at
V+o C* for Y¢ hours

Y- SFC : soil field capacity ; PWP : permanent wilting point and AWC : soil available water capacity
Yov
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Table(),Y): Phyto-availability (concentration) of soil macro-nutrients after wheat and maize crops harvesting as affected by
natural soil conditioner types, their mixtures and application rates under different soil moisture depletion regimes.

Soil
conditioner
types and
their
mixtures

Conditioner
application
rates

(wiw)

After pot-wheat crop cultivation

After field-maize crop cultivation

Wet- treatment
(¥ %
AWSMD)
Light irrigation
Short —
intervals
(7 days)

Medium -
treatment
(°+ %
AWSMD)
Moderate
irrigation
Median —
intervals
(1 days)

Dry -
treatment
(V- %
AWSMD)
Heavy
irrigation
Long- intervals
(% days)

Wet- treatment
(Y %
AWSMD)
Light irrigation
Short —
intervals
(‘every day)

Medium -
treatment
(c+ %
AWSMD)
Moderate
irrigation
Median —
intervals
(" days)

Dry -
treatment
(V- %
AWSMD)
Heavy
irrigation
Long- intervals
(A days)

V¢,80 06 SMC

\Y,ve % SMC

VY,+A % SMC

1o,VY %SMC

\¥,2 % SMC

VY,V % SMC

Soil nutritional status

Soil nutritional status

Soil macro-nutrients phytoavailability (mg kg™

Soil macro-nutrients phytoavailability (mg kg™

saoil) saoil)
Without
Control "
additions
) low R) ¥.,0 Ao Y, ¢ 4,0 ¥, v,e YY,o Yo, A Yv,o VLA Yy,0 4,A
Bentonite -
high RY Yo, 4,0 Yo, ) Y,y At Yo,o 14,0 1,0 \Y,0 Y¢,0 )
Mean YY,.0 4, Yy,4e AR ¥y,\e V,40 Yé,. 19,40 Yo, 1Y,V0 Y. Y.,V0
Compost | low | R) *A,0 AV YA 4,V ¥o,. Y, A vo,o0 XK ¥i,e K ve,o XK
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| high | RY ra,9 q,0 ra,A 14,4 ru,0 A0 ta,A \Y¥,0 £Y,A V¢,0 Ya,A X

Mean Ya,x | 40 | YV,r | V¢ | Yove | Mo N FAe | Arr | ¥a,0e | Ver | ¥V, a0 | av,v

ow | R I "VA | Yooy | €%,0 | A0,y | vy | &,y [l vy | Yo | ¥o.x | vv,e | Ya,y | V,e

MNRM high | RY || €-.6 | Y..0 | £v,F | Ve | €+, .4 I Fo,r | VLA | FF [ VA | Yer | VA
Mean Ya,Ne | Ve,ro | 7,8 | V), Fe | *AR | d,00 [ FY,Ve | VY,ne | F¥.Ve | VY,%e | ¥V,ve | 1),ue

Their ow | R N £%e | 0% | €8, | vv,v | ev,« | ve,x f ¥r | VY,8 | rv,r | Ara | re,r | 1r.a

”2?9\”_:6)5 high | RY Il £v.0 | vra | eae | vea | g0 | ava firao | ary | e | ovey | ovAe | Yy
Mean €0,. | VY,00 | €4,¢ | \r,ee | e¥,vo | Vv,00 |l ¥V,a | \¥,.0 | YAQ | V.0 | ¥R,4 | VY0

ow | R B ¥V,on | 8,90 | €-,v0 | Vo080 | *h,00 | Ay J ¥V 0F | NY,0F | FYAF [ VYLAF | Yo A | VY, ey

Average high | RY || €.3% | Ye,Ae | €¥,o¥ | Y1,40 | YA, A | a,aF | ¥o,YA [ VY,ve | PA,YA | YF,Vo | Y&, YA | 1) ,vo
Overall mean YA | Ve, %0 | £V ,A8 [ NN, re | YV,TY | a,re [ TEYY [ VY,e6 | Fe, ¥ | AF,YR | FY, Ty | Vy,e¢

Notes : Y-Each value is a mean of ¥ replications and all obtained values were calculated on oven dry weight basis at Y -°
Co for Y¢ hours

Y-Each experimental plastic pot received (w/w) \Y+,% kg-N fed” ().Y+% g- N pot ) as ammonium nitrgte (YY,2 % N);
\Y,0¢ kg-P fed'( YY°.£ mg-P pot ' )as normal super phosphate ( 2, % P.O.) and YA.A kg-K fed'( Y44,2 mg-K pot") as potassium
sulfate ( €A % K, O).

Y- Each experimental plot area received Y1+ kg fed” urea (¢7,07 N) equivalent +,)YY kg—N plot" ; Yoo kg fed” ordinary
super phosphate (V¢,° % P+O.) equivalent (¢, g-P plot") and °- kg fed” potassium sulfate (¢A % KyO) equivalent Y+,Af g-K
plot".
¥



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. s (f): rrer, roe



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. s (f): rrer, roe

Table(V¥,Y): Biomass grains and straw yields of wheat and maize crops after full maturity as affected by natural soil
conditioner types, their mixtures and application rates under wet-treatment (light irrigation) .

Conditioner TR > TR >
Soil conditioner application . Ll_ght irrigation (short — intervals Y dqys) _ ng.ht irrigation (short — intervals every day)
types and their rates B|omass grains Ve . g_ Biomass _straw Blomqss grains _ g_‘ Biomass straw yield
mixtures (wiw)  |ied grains | © (tepn)yield yield )+ grains | @
gpot' | (kgfed)) V‘Eg'r%?t 38 | gpot’ | (kgted) || KOO | (kgfed | Welght@m) [ =@ | g pior) | (kg tfed")
Without
Control additions VY, VY YYVA,0 Y.,0 Yove |ovY, YAYo y,490. YAY . £4,1 2% Y,1494 Y.o¥
_ low R yV,00 YRYV,o £.,0 YeNE | YA,A¢ Yvay Y,4.¢ VY. £Y,0 £9,VA Y,444 YA
Bentonite high | RY [ v-9 YAVY . €A §.vo | YYLAY | T, Y,aEY YVET YA GV NY | v,va Yoo
Mean YA, AY YVEQ,A £4,70 TV,Yo [ ¥y,A% Ydo¥y Y,avy YVYA £Y,70 i, 60 IR Ya.¥
low R Y0,AN Yivo,0 £4,Y rY,ve | v,y YAE ¥,Av4 Yav. £4,V §0,V0 YA Yoty
Compost high RY YA,VY YWYo,o 1,0 VLAY | Y)Y AA Yary YAo Yavy 0, £5,v4 Y,arq YVY £
Mean YV, YT Yles,0 £.,Yo Yo, 1) | ¥y, YAAA v, oV Ya¢ £¢,A0 £5,YY ¥,Ad0 Fiyo
low R 14,11 YAYY,o £Y,1 YLve |ovY, Y v.ay Y008 YAo. £Y,) o8¢ Y,444 YA
MNRM high RY YY,av YYVA,0 £Y,0 Y,V | YY,AL Iy Y Ya.. £Y,A £V,9¢ ¥,Y44 YA
Mean YY,va YeYe, £¥, .0 Y1 | ¥Y Yo YA YAYo £y, €0 £9,14 ¥, AY Yav.
Their mixtures low R YY,v Yy4¢,0 £,V YATE | o¥aLYe YV AN Ya.¥ £Y,V £V, 0 ¥,00. Yy
(V) high RY Ye,04 YYEY,T £¢,0 £, | YV,ev Tivy Y1 Ydo. £¢.0 £¢,A9 ¥,AV4 Y
Mean YY,4v YYYA,T {0,Yo ra,ey | ¥R,V Yoy KA Yays £6,) . £0,4¢ ¥4, Yits
Average | low | R) 14,V YYYY, . £Y,¥V vo,Ad | ¥Y,o¢ Yoy Y, €4 YAET £v,0 £v,q0 ¥,¥Yo Y.y
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| high

| RY

Yy,ve

Yy,

EY,YY

S,y

I PRY]

iy

¥, 44

YAQY

12

£1,YY

Y,14yv

Yrov

Overall mean

Yo,

YAQY,Y

£Y,Yo

T‘/\,.o

Yy,vy

Yequ

Y, V¢

YATA4

¢Y,Yo

£V, q

Y, 1)

YT

Notes: V- Each figure is a mean of Y variables and all obtained data were calculated on oven dry weight basis at Y+ C° for YA hours
Y- Ardeb of wheat grains = Yo+ kg and heml straw (tepn) = Yo+ kg, while, ardeb of maize grains = Y¢+ kg

¥-Winter growing season elongated ) Ye days for wheat and growing summer season period elongated 4Y days.

¢- Wet — treatment (light irrigation): ¥+ % AWSMD (short — intervals)( ¥ days) for wheat and every day for maize crop.

Table(VY,Y): Biomass grains and straw yields of wheat and maize crops after full maturity as affected by natural soil
conditioner types, their mixtures and application rates under medium-treatment (moderate irrigation).

Biomass wheat crop yield Biomass maize crop yield

Soil —— > . — > >
conditioner Moderate irrigation (median — intervals 1 days) Moderate irrigation (median — intervals Y days)
types and Conditioner Biomass grains Youn 5 T Biomass straw Biomass grains Yo 5 T Biomass straw vield
their application rates yield grains § g (tepn)yield yield grains § % Y
mixtures 0 ka fed We|ght —~ O 0 ka fed k lot -y We|ght —~ D R -y
(wiw) gpot’ | ¢ 9‘) om | & | gpot ( 9‘) ( 9\';) (kofed) [ "gm | 2& | kgplot) | (kgfed")
Control a\évéti?i%%ts Vit VYL Y ¥ou FY,R4 | YA YTA YA yavy £1,Y £Y, 7 YAV Yive
ow R YV, YY yo4 £4,Y ¥,Ye YOYA YALY [ YA £Y,1 £4,Y) ¥,+44 YAQY
Bentonite
i R Y Yo, YATA £4,1 TV,A4 TY, g ¥y ¥, 041 YA £y,0 £9,1V LY YAAY
g
Mean YA, 14 YVYY,0 4,8 TV, oV ),11 Yaro ¥, 04 YAET £Y,.0 £4,14 Y00, Ya:.
Compost [ low | R yo,qv YEAL,0 £, YE,A) Y4,4) YVVY YLY g Yaq. £Y,Y £4,6A ¥,444 VY'Y
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| high R Y YA, Y y1ve,o £4,Y FILAL eLaA YAVA ¥ YoAg foY £6,0Y £,144 ray.

Mean VY, Y YoVA £4,) Yo,AY ¥.,é0 YAYY ¥,Yot Yy iY,V £6,Y1 £, 00 YAYY

low R 14,Yo YVAo £Y,Y A, 4 Y, YA Yd.. PV Yd.. £Y,9 £9,1) ¥,Y14 )

MNRM high R Y YY,AN YVye £Y,4 £Y,.0 Y,V1 A% Yt Y49, $¢,0 £0,\1 Y,A4¢ I
Mean Yy, Ydo. £Y,0 Y4,0V Y, ¥ Y414 ¥,\o0 Yd¢o $¢,Y A Y,0%0 YYYA

Their low R 14,A0 YAE .0 £Y,0 TA,01 Y,1F Yayy ,YEY R £4,0 £6,AY ¥,9A4 VY £

”E'\X:t:{:e)s high RY YY,Yv Yy4¢,0 £o0,Y £4,A0 YE,VY TYVY v,Ya% Tava £0,4 £6,A9 £, 0 YAYY
Mean RA Yo\v,o £6,¢ va,vy ¥Y,40 v.o0 ¥,Y14 T.o) $¢,Vo £6,A7 £,040 YV

low R YA, WY Y1ve,o ¢y,oY 1,44 o, VA YAoy Y, 74 Y4y, iY,Y £7,4) ¥,ov4 FYYA

Average high R Y YY,VA | vaar,e £Y,YY 4,v1 Y,V YOYA T,YYo Yy £6,1 £0,AY FLAEA vo9)
Overall mean V4,1 YAY4,0 £Y,AA YA 4 ¥y,v1 Ya¢ Y, AY Yav. ¢Y,aYy £1,71 Y,V\Y Yéto

Notes: V- Each figure is a mean of ¥ variables and all obtained data were calculated on oven dry weight basis at Y+ C° for YA hours
Y- Medium — treatment (moderate irrigation): ©+ % AyVSMD (median — intervals)( 1 days) for wheat and ¥ days for maize crop.
Y- Harvest index (%) =[ Biomass grains yield(g pot ) /Biological crop vield (g pot')] x '+ + on oven dry weight basis at Y+ C° for
YA hours.
Table(VY,¥): Biomass grains and straw yields of wheat and maize crops after full maturity as affected by natural soil
conditioner types, their mixtures and application rates under dry-treatment (heavy irrigation).

Soill
conditioner
types and

Conditioner
application

Biomass wheat crop yield Biomass maize crop yield

Heavy irrigation (long — intervals 4 days)

Heavy irrigation (long — intervals A days)

A g
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their mixtures rates
(wiw) Biomass grains Youn 5 Biomass straw Biomass grains Yoo g_' T Biomass straw
yield grains @ (tepn)yield yield grains @ % yield
] ] weight | S o | (kg fed || (kg plot : weight | = @ o | (kg fec
gpot’ | (kgfed™) (gr%) S g pot” (kg (kgp (kg fed™ (gm) X2 | (kgplot)) kg
Control Without Ve,V 500 o7 ve, 0 [ v.,or V4T Y, T VA £0, £9,YY Y, 24 VAT
additions
] low R 'Y, .4 YYYY ¥4,0 LYY YY,. 0 YTy Y,AVA Yy, £Y,0 4,80 Y,AA YTAA
Bentonite -
high R Y YA, YA YVt £4,) TA,AY YA,Q) Yav. Y, ALY Y1y, £Y,) £A,YO Y,44 YA
Mean Yo,V Y £0A ¥a,A TV, VY Yo,4A YEuA Y,ANY Y1Yo £1,00 £A,A4 Y,4v4 YVt
low R VY, Y YIYY ¥A,4 TY,Y ¢ Y, YYAY Y,4AY YYAY £),Y £, 8y v,i¢ FYYY
Compost -
high R Y yo,9Y Y £V £4,) TV, 60 Y1, YEV. LI Ya.. LYY £4,¢ v,A4 ¥
Mean Y¢,.9 1Y ¥4,0 Yo,tV Yo,y YYVa Yotk YAE) £),V¢ £0,£Y ¥,110 FEY)
low R Yo, 1 yYan £Y,4 ¥4,0V YY..o YTy Y,4A4 Yva. R £9,9Y Y,44 YA
MNRM high R Y Y,V YYAA £¢,0 £,V YV, Y Yovy ¥oe) YA £Y,A £A,YA4 LY. YAAY
Mean 14,4y YAEY £Y,V £4,YY Yo, Y YYY. Y,440 Yvao £Y,VY £4,)1 ¥,.94 YAQY
Their low R R Yoy £Y,0 vo,vA4 Y4,Y1 YV Y ¥,08 YAo. £Y,0 £V, AY YLy ¥V OA
m(lsx-twu-r\e)s high RY \RRA YAAY £E,Y Eo, 0T YA YAVY ¥, 41 YAQ. €6, £1,04 v,08 FryY
Mean VAT Y14y £Y, ¢ YA, Y Y4,AY Yyio ¥, Ve YAV, £Y,Yo £V,Y) v,e8 TV
low R YENA VY€ £.,40 LY Y¢,34 YYYY Y,47) Yvay £1,4 £A, €Y LR Ydqo)
Average -
high R Y Y4,A1 YA £Y,00 £),YY YA,YA Y1) YooY YA LY,V £1,4y ¥, FAAY

Yo



El-Kammah,M.A.M. et al.

Overall mean YV, Y yovy £1,7) TA,AA Y, ¢ Yeuy Y,qAY YYAY £Y,¥Y £V,1V ¥,YAO vy

Notes :
V- Each experimental plastic pot received (w/w)¥*+ kg fed” NH:NO+(*¥,® % N) equivalent .Y+ g-N pot™;Y++ kg fed” ordinary
superphosphate ( )°,° % PO, )equivalent ( Y¥°,¢ mg —P pot") and °+ kg fed' K,SO. ( £A % K¢O) equivalent Y44,V mg-K pot").
Y- Each experimental plot area received Y1+ kg fed” urea (£%,°2 % N) equivalent +.YYY kg-N plot"; Y+ kg fed” ordinary
superphosphate ( V2.2 % P,O. )equivalent ( V£.)1 g —P plot') and ¢+ kg fed” K:SO: ( £A % K.O) equivalent Y+.,A¢ g-K plot™).
Y- Each figure is a mean of ¥ variables and all obtained data were calculated on oven dry weight basis at v+ C° for YA hours.

¢- Dry — treatment (heavy irrigation): Y+ % AWSMD (long — intervals)( 4 days) for wheat and A days for maize crop.
Table( VY.t ): Yield components of wheat crop after full maturity as affected by soil conditioner types, their mixtures and
application rates under different soil moisture depletion regimes over the growing winter season period Y+Y+/Y« 1),

Soil moisture depletion levels from its available water capacity (AW SMD-levels

Wet - treatment Medium- treatment Dry -treatment
(Y+ % AWSMD) (°+ % AWSMD) (V+ % AWSMD)
Light irrigation Moderate irrigation Heavy irrigation

. » v o < ¥ .
Soil Conditioner Short- intervals (¥ days) Median - intervals ( 1 days) Long-intervals (8 days)

conditoner | ication ST e

types and
their
mixtures

rates
(wiw)

S19|1 JO ON
_paj uol 1ybiam
ueaw aolued

S19|1 JO ON

S19|1 JO ON
_paj uol 1ybiam
ueaw aolued

\-pa} uoy ybram
ueaw o|dlued

(wo)ypbua| xids

/s1a|e>|!ds JO ON

(wo) wbiay eld

(wo) wbiay ueld
s19|9y1ds Jo ON

(wo)wpbua| axids

/S18|ay1ds Jo ON

(wo) wbiay ueld

\
\

A
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Without
Control additions

Bentonite

Compost

mixtures

(\;\;\)

Average high
Overall mean

Notes: Each figure is a mean of ¥ replicates.

Table( ¢,¢): Yield components of maize crop after full maturity as affected by soil conditioner types, their mixtures and
application rates under different soil moisture depletion regimes over the summer growing season period Y« V).

Ii Soil conditioner types and ii Soil moisture depletion levels from its available water capacity (AWSMD-levels) I

A
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their mixtures Wet - treatment Medium- treatment
o 0. 0 Dry -treatment
(¥ % AWSMD) (¢+ % AWSMD) o
- . N e (V+ % AWSMD)
Conditioners light irrigation Moderate irrigation o
e : ; . Heavy irrigation
application Short- intervals Median - intervals .
Long-intervals (A days)
rates (every day) (¥ days)
(wiw) Yo,¥¥ %SMC \¥,0 % SMC Y.V % SMC
Ear Plant Ear Ear Plant Ear Ear Plant Ear
weight height length weight height length Jf weight height length
(9) (cm) (cm) 9) (cm) (cm) 9) (cm) (cm)
Without
Control L Yo),o YA, V¢,0 Yov,. YAY,o Yo,0 YOou,n YVY, . Y Y,A
additions
. low R) YAA, ¢ V4., Vo,0 YA, Y4o,Y 1, YAY,o YAA, Yo,
Bentonite -
high RY Ya.,¢ Y40,. ', Yav,o 141, LY Ya.,. 194, V¢,0
Mean YA4,¢ 14Y,0 yo,Vo Yay,Yo Y40,70 y1,Yo YAA,Yo 149, y¢,Yo
C |0W R\ Vﬁ~,/\ Y~i,~ \“,~ Y’i*,o V~/\,~ Y~,~ Vﬁ~,~ Y~V‘,~ \a".
OmpOSt h|gh RY Vcc,"l Y~'\,~ Y~,~ T"\~,~ V\~,~ YY,~ VDV,V V~°,~ \ﬂ,c
Mean YA, YO Yo, 14,0 Yo),Yo Y4, Yy, ¥i1,v0 Yog,s 14,Y0
low R) Y LY Y40,0 Y1, Yyo,s 141, VY,0 TR 14¢,4 Y1,
MNRM -
h|gh RY VVV,V \“V,o YA, Y’Yo,' V~~,~ \“,~ VV~,~ x‘lo,o YA, .
Mean ¥y1,Y0 Y41,0 \V,00 Y, YA, YA, Yo YV ¢,A0 Y40,Y 1Y,
Th . i Yoy |0W R\ V‘V‘V‘,‘l Y~~,~ \“,~ Y’Y’oﬂ V~°,~ Y~,~ VV‘Y,~ \‘l"t,~ YAV
eir mixtures (1:1:1) high RY Yev,v YooY, V4,0 Tia,e Y.o0,0 YY,. i, Yot 14,
Mean YYA, 0 Yo),o Y4,Y0 YYYV,o Y.o,Yo Yy, Y, Y.),o YA, A0
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YAV, YV
You,Ty
Overall mean YAA,AY

Average

Notes: Each figure is a mean of ¥ replicates.
¥4
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Obtained values

Soil Characters Site (V)* Site(Y)**
Pot-experiment | Field-experiment
Chemical analysis
dagicsoura Univ., Yol. - "\ March, r.oe Y>3
Electrlcal conduct|V|ty, EC dSm (Son past extract)at Yo C° Y, v,ve
Saturation percentage(S.P) % YA, £y
[Total soluble salts(T.S.S) mg kg~ soil AT (LYY (2,041
Calcium carbonate (CaCOy) % E By
[Total soluble ions(':® Soil-water extractions)
Soluble cations
ca” meq L BE V0
Mg*" meq L~ Y, 60 BE
Na* meg L' V,0. YV
K* meq L Y R
Soluble anions
CO:~ meg L'
HCO. meq L’ B V,0.
CL meq L V.6 Y,
SO meq L~ BT Y,0.
EC,dSm’ ():° soil-water extraction) 81T GTeY
lonic strength (1.S) mmoles L~ £,0. £,¢0
Sodium adsorption ratio(SAR) \,YYY v,ov
Soluble sodium percentage(SSP) % Yo,V 0N,y
Physical analysis
Particle size distribution (g9/) - +g soil)
Coarse sand fraction % 10, Orye
Fine sand fraction % Voo 0,0,
Silt fraction % Vo,. ™,
Clay fraction % Voo \Y,0
Soil texture class Loamy sand Loamy sand
Soil bulk density(Db) Mg m” ),0v ),00
Soil particle density (Dp) ) Mgm” Y, Y,
[Total porosity(pt) on volume basis % YE,T) £),VY
Soil saturated hydraulic conductivity (S.H.C) m day’ Y,o¥ Y,10

v
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