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Abstract: Afield experimentwas conductedduring twoseasons (2003/2004 and 2004/2005) to study the effect
of soil moisture regime 80(M1), 60(M2) and 40% (M3) of soil water holding capacity (WHC), two sources of
organic fertilizer chicken manure (Ch) and sunflower residue (Sf) and different levels of organic and inorganic
nitrogen on hydro physical properties of loamy sand soil and wheat yield. Data reveled that increasing or
decreasing the irrigation water (M1 and M3) at the root zone resulted in a significant decrease in yield of grain
and straw.Application of irrigation treatment (M2) resulted in the highestyield in the two seasons.The organic
residues improved bulk density, total porosity, macro and micro pores, soil water retention and soil hydraulic
conductivitycompared with untreated soil. The mixture of chicken manure (60kg organic N /fed) + sun flower
residue (60kg organic N /fed) (Ch2+Sf2) were more effect than those of chicken manure or sun flower residue
alone at 60 or 120 unit organic N rates. The interaction between irrigation regime and fertilization significantly
increased grain and straw yield. Irrigation treatments M1, M2 and M3 had no significant effect on soil physical
properties. On the other hand, the maximum values of water use efficiency (WUE) for grains and straw of
wheat plants were 2.46 and 3.91 at 60% of WHC for chicken manure in combination with mineral N at rates
80+40 unites of organic N+ mineral N, in sequence.
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INTRODUCTION

Wheat is one of the most important cereal food crop
in the world. In Egypt, its production doesn’t meet the
current demand. The Egyptiangovernment is doing more
efforts to reduce the imported percentage to be less than
50% from the total consumption.

Wheat production is affected bydifferent factorssuch
as climaticcondition, irrigation and soil fertility. The new
reclaimed areas are continuously increasing and water
irrigation is being the limiting factor. Irrigation and
fertilization andtheir interaction are considered one ofthe
most important factors for increasing production.
Ghouhun[11] and Heggy et al.[13] pointed out that irrigation
of wheat at long intervals decreased yield than the
irrigationat short intervals. Elemery et al.[9] indicated that
the increase in water supply decreased element of wheat
grain. Sushila and Gajendra[26] indicated that application
of farmyard manure (FYM) increased the growth, yield
and water use efficiency of wheat under limited water
supply.

Addition of N fertilizer tended to produce high grain
and straw yield, regardless of quantity or distribution of
water (Sardana et al.[24] and Camara et al.[7]).

Wang et al.[27] stated that low inorganic N
applications (0 or 31 kg ha1) resulted in low yields even
at a high level of organic fertilizer (corn stover +cattle
manure >4500 kg) and the yield was also limited by lack
of organic fertilizer application even at an inorganic
fertilizer rate of 105 kg ha1. The recommended ratio of
organic fertilizer N to inorganic one was about 1:2. The
purpose of this study aim to investigate the potential of
inorganic fertilizers and a variety of locally available
organic wastes, to answer the question to what extent we
can depend on organic fertilizer to improve soil
characteristics and obtain the highest crops production
without the need to the tremendous amounts of inorganic
fertilizers, aiming at lowering the costs and producing
crops free from any source of pollution which in turn will
increase our chance to export more of agricultural
products.

MATERIALS AND METHODS

A field experiment was conducted on wheat crop
during two successive seasons (2003/2004 and
2004/2005) at Atta village, Giza governorate to study the
effect of organic residues, nitrogen fertilizer on grain
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Table 1: Some chemical and physical properties of the soil under investigation.
Hydro physical properties
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Particle size
distribution %
------------------------ Textural Bulk density Total Water holding Field Wilting Hydraulic Available
sand Silt clay Class K/gm3 Porosity % capacity % capacity % percentage % conductivity cm/hr moisture %
81.13 12.9 5.97 Loamy sand 1.597 40.57 27.36 13.45 4.84 26.44 8.61
Chemical properties
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Available nutrient (ppm )
---------------------------------------------------------------

pH 1:2.5 EC dSm11:5 CaCO3 % Organic matter % C.E.C Meq/100g soil nitrogen phosphorus potassium
7.79 0.36 2.51 0.68 7.11 36 14 66

Table 2: Some properties of chicken manure and sun flower residue.
Total (%)
-------------------------------------------------------

characteristics pH EC dSm1 Organic matter % Organic carbon % N P K
Chicken manure 7.4 3.78 58.6 34.07 3.35 0.63 0.41
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sun flower residue 7.79 3.16 53.24 30.95 2.89 0..49 1.21

and straw yield of wheat plant and physical properties of
soil under different water regime. Some physical and
chemical properties of the soil under investigation are
presented in Table (1).

The experimental design included 10 treatments,
threesoil moisture levelsin combinationwith two organic
residue and different levels of organic and inorganic
nitrogen treatments which were as following:

 Control (120kg inorganic N).
 Chicken manure (120kg organic N) /fed. (Ch0)
 Chicken manure (100kg organic N + 20 kg inorganic

N) /fed. (Ch1+N1).
 Chicken manure (80kg organic N + 40 kg inorganic

N) /fed. (Ch2+N2)
 Chicken manure (60 kg organic N + 60 kg inorganic

N) /fed. (Ch3+N3)
 Sun flower residue (120kg organic N) /fed. (Sf0)
 Sun flower residue (100kg organic N+20 kg

inorganic N) /fed. (Sf1+N1).
 Sun flowerresidue (80kg organic N+40 kg inorganic

N) /fed. (Sf2+N2).
 Sun flower residue (60kg organic N+60 kg inorganic

N) /fed. (Sf3+N3).
 Chicken manure (60kg organic N)/fed + sun flower

residue (60kg organic N)/fed. (Ch2+Sf2).

Three water regimes 80, 60 and 40% of soil water
holding capacity (WHC) (M1, M2 and M3) were applied
from the beginning of second irrigation. A split- plot
design with irrigation levels in the main plots with a
buffer zone of 3 m between each plot while treatments
and three replication of each were arranged randomly in
the sub- plots.Plot area was 10.5m2. The organic material
(aged chicken manure and composted sun flower residue)

were thoroughly mixed with 0-30 cm of the surface soil
layer before sowing. Some properties of chicken
manureand sun flower residue are presented in table (2).
Mineral nitrogen was added to soil as ammonium sulfate
(20.5% N) three weeks after sowing.

Superphosphat (15.5% P2O5) and potassium
sulphat (48%K2O) were added to soil before sowing at
rate of 50kg/fed in both seasons. Wheat seeds (triticum
aestivumL.) cv Giza168 were sown onNovember 18 and
21 in the 1st and 2nd season, respectively. Bulk density
(BD), total porosity (TP) and soil hydraulic Conductivity
(HC) were measured according to Majumdar and
Singh[21]. The following equation was used to calculate
total porosity (TP):

TP = [1 - (BD/RD)] X 100 where, RD (real density =
2.65g. cm3). Macro and micro pores (MP & mP) as
percent from total porosity were calculated using soil
moisture retention values on volumetric basis and values
of total porosity. Soil water retention at 0.1 and 15.0 bars
was estimated according to Klute[17]. Soil particle size
analysis of virgin sandy soil under study was determined
by pipette method after Majumdar and Singh[21]. Data
werestatistically analyzed after Snedecorand Cochran[25].

RESULTS AND DISCUSSIONS

Effect of organic residue, nitrogen fertilizerand water
regime on yield: Data in Table (3) show that both
irrigation regimes M1 and M3 resulted in a significant
decrease in yield of grain and straw. Application of
irrigation at M2 increased grain and straw yield of wheat.
The decline in yield by decreasing soil moisture content
(M3) may be due to a loss in turgidity and disturbance of
physiological process. Similar results were obtained by
Yassen[28].
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Table 3: Grain and straw yield ton /fed as affected by water regime and fertilization treatments (average two seasons 2003/2004 and 2004/2005).
N Application rate kg/fed Weight of grain ton /fed Weight of straw ton /fed
------------------------------ ------------------------------------------------- ------------------------------------------------------

Treatments ON IN M1 M2 M3 M1 M2 M3
Control - 120 1.120 1.187 0.539 2.281 2.638 0.991
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch0 120 - 1.029 1.142 0.439 2.208 2.587 0.910
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch1+N1 100 20 2.503 2.893 1.147 3.940 4.551 1.607
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+N2 80 40 2.931 3.211 1.251 4.807 5.099 1.861
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch3+N3 60 60 2.609 2.971 1.011 4.111 4.866 1.796
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf0 120 - 0.988 1.119 0.390 2.168 2.561 0.864
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf1 +N1 100 20 2.337 2.533 0.816 3.238 4.011 1.466
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf2 +N2 80 40 2.600 3.085 1.149 4.227 4.697 1.650
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf3 +N3 60 60 2.477 2.695 1.000 3.846 4.044 1.754
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+ Sf2 60 60 1.076 1.164 0.487 2.244 2.613 0.952
LSD 0.05
Irrigation 0.109 0.197
Fertilizer 0.189 0.341
Irr. x fert. 0.328 0.591
M1: 80 % of water holding capacity. Ch : Chicken manure . ON: Organic nitrogen.
M2: 60 % of water holding capacity. Sf : Sun flower residue. IN: inorganic nitrogen.
M3: 40 % of water holding capacity

Comparing between chicken manure (Ch) and
sunflower (Sf) residue at different levels of organic and
inorganic nitrogen, data show a slight increase in both
grains and straw yield with Ch compared with Sf residue
additions. Higher values of grain and straw yield were
recorded with (80kg organic N + 40 kg inorganic N) /fed
at M1, M2 and M3. These results agree well with the
finding of Badaruddin et al.[5], Sardana et al.[24] and
Camara et al.[7].

As far as interaction between irrigation and
fertilization the data in Table (3) clearly show that grain
and straw yield increased significantly with different
fertilizer treatment except organic fertilizers alone
treatmentsthat decreased compared with control under all
irrigation treatments. These results are in a good
agreement with those obtained by Azad et al.[4] and
Sushila and Gajendra[26]. Also, data show that the
treatments (Ch2+N2) and (Sf2+N2) at M2 gave the
highest yield of grain and straw compared with other
treatments.

Effect of organic and inorganic fertilizers on soil
physical properties: Effects of irrigation treatments M1,
M2 and M3 were insignificant on soil physical properties.
Significantly changes in soil bulk density and soil
porosity due to the use of different application rates of
both organic and inorganic fertilizers are indicated in
Table (4). Data showed a slight decline in soil bulk

density values with increasing percent of addition as
compared with untreated soil. It was lower than that of
untreatedby 1.97, 1.59, 1.40; 0.98% and 1.17, 0.83, 0.62;
0.28% for Ch 0,1,2,3 and Sf 0,1,2,3 treatments additions, in
sequence, while it was lower than that of untreated by
2.31% for mixture of chickenmanure (60 unit organic N)
and sunflower residue (60 unit organic N) Ch2+Sf2

treatment. Relevant decreases in drainable pores were
15.41, 12.90, 12.08; 6.17% and 11.45, 9.58, 4.48; 1.69%,
in the same sequence. While it decreased by 16.63% for
mixtureCh2+Sf2 relative to the control. On the other hand
values of void ratio, total porosity and micro porosity
especially those which hold available moisture to plant,
took an opposite trend to that of bulk density and
drainable pores. The increase relative to those of untreated
soil reached 4.91, 3.95, 3.46; 2.40%; 2.85, 2.04, 1.45;
0.65% for void ratio, 2.87, 2.32, 2.04; 1.42%; 1.70, 1.21,
0.90; 0.40% for total porosity, 35.41, 30.48, 28.70;
15.99%; 28.10, 23.29, 13.94; 4.86% for water holding
pores and 16.00, 13.39, 12.53; 6.40% and 11.89, 9.95,
4.65; 1.75% for micro pores under various treatments of
Ch 0,1,2,3 and Sf 0,1,2,3 additions, in sequence. Using the
mixture of Ch2+Sf2, the highest increments were 5.77,
3.37, 39.12 and 17.25% of the control for void ratio, total
porosity, water holding pores and micro pores,
respectively. It is obvious that applying the mixture of
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Table 4: Effect of organic wastes on soil porosity in loamy sand soil.
N Application (DP) (WHP) (NUP) micro
rate kg/fed >28.8 µ 28.8-0.19 µ < 0.19 µ pores
------------------ Bulk density Void Total -------------------------------------------------------------

Treatments ON IN g/cm3 ratio prosity % % of total porosity M/m
Control - 120 1.572 0.686 40.69 50.93 31.45 17.62 49.07 1.04
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch0 120 - 1.541 0.720 41.86 43.08 42.58 14.34 56.92 0.76
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch1+N1 100 20 1.547 0.713 41.64 44.36 41.03 14.61 55.64 0.80
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+N2 80 40 1.550 0.710 41.52 44.78 40.47 14.75 55.22 0.81
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch3+N3 60 60 1.556 0.703 41.27 47.79 36.47 15.73 52.21 0.92
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf0 120 - 1.553 0.706 41.38 45.10 40.28 14.62 54.90 0.82
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf1 +N1 100 20 1.559 0.700 41.18 46.05 38.77 15.18 53.95 0.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf2 +N2 80 40 1.562 0.696 41.06 48.65 35.83 15.52 51.35 0.95
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf3 +N3 60 60 1.567 0.691 40.86 50.07 32.97 16.96 49.93 1.01
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+ Sf2 60 60 1.535 0.726 42.06 42.46 43.75 13.79 57.54 0.74
LSD 0.05 0.003 0.003 0.06 0.82 0.71 0.31 0.82 0.02
Ch: Chicken manure. D.P: Drainable pores. NUP: Non useful pores.
Sf: Sun flower residue. WHP: water holding pores. M/m: Macro pores/micro pores.
ON: Organic nitrogen. IN: inorganic nitrogen.

Table 5: Effect of organic wastes on moisture retention and saturated hydraulic conductivity in loamy sand soil.
N Application rate kg/fed
-------------------------------

Treatments ON IN WHC* % FC* % WP* % Available moisture*% HC cm/hr
Control - 120 27.52 13.50 4.85 8.65 26.42
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch0 120 - 35.53 20.22 5.09 15.13 19.51
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch1+N1 100 20 34.65 19.27 5.06 14.21 20.84
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+N2 80 40 34.16 18.86 5.04 13.82 21.64
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch3+N3 60 60 31.85 16.63 5.01 11.62 23.50
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf0 120 - 33.98 18.65 4.97 13.69 20.42
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf1 +N1 100 20 32.63 17.60 4.95 12.65 21.20
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf2 +N2 80 40 31.78 16.32 4.93 11.39 22.42
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf3 +N3 60 60 28.99 14.47 4.91 9.56 24.26
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+ Sf2 60 60 37.15 21.36 5.12 16.24 19.31
LSD 0.05 0.60 0.18 0.02 0.19 0.08
Ch: Chicken manure. ON: Organic nitrogen. * On weight basis.
Sf: Sun flower residue. IN: inorganic nitrogen.

chickenmanureand sunflower residueshowed the highest
reduction in macro pores values and the highest increase
in micro ones at the same time. Generally, it appears from
the previous data that organic residues additions to loamy
sandsoil significantlychangedbulk densityand soil pores
size distribution especially micro ones in a positive
direction towards maximizing the ability of loamy sand
soil to retain and conserve irrigation water against rapid
loss by percolation The previous results are in agreement
with the findings of other workers[10,14,1,8,2].

Soil water retention and saturated hydraulic
conductivity: Soil water constant and hydraulic
conductivity of loamy sand soil treated with organic
wastes are presented in Table (5). Addition of organic
wastes to loamy sand soil gradually increased soil water
retention at both 0.1and 15 bars which represent field
capacity and wilting point, respectively. Water holding
capacity of the soil increased by 29.08, 25.88, 24.11;
15.72% and 23.45, 18.54, 15.45; 5.34% of the untreated
soil for Ch 0,1,2,3 and Sf 0,1,2,3 treatments, in sequence.
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Table 6: Effect of organic wastes on water use efficiency WUE (kg/m3).
WUE (kg/m3)
---------------------------------------------------------------------------------------------------------------------------

N Application rate kg/fed Grains Straw
------------------------------ ---------------------------------------------------- -------------------------------------------------------

Treatments ON IN M1 M2 M3 M1 M2 M3
Control - 120 0.64 0.91 0.62 1.31 2.02 1.14
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch0 120 - 0.59 0.88 0.51 1.27 1.98 1.05
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch1+N1 100 20 1.44 2.22 1.32 2.27 3.49 1.85
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+N2 80 40 1.69 2.46 1.44 2.76 3.91 2.14
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch3+N3 60 60 1.50 2.28 1.16 2.36 3.73 2.07
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf0 120 - 0.57 0.86 0.45 1.25 1.96 0.99
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf1 +N1 100 20 1.34 1.94 0.94 1.86 3.08 1.69
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf2 +N2 80 40 1.50 2.37 1.32 2.43 3.60 1.90
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sf3 +N3 60 60 1.42 2.07 1.15 2.21 3.10 2.02
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ch2+ Sf2 60 60 0.62 0.89 0.56 1.29 2.00 1.10
M1: 80 % of water holding capacity. Ch: Chicken manure. ON: Organic nitrogen.
M2: 60 % of water holding capacity. Sf: Sun flower residue. IN: inorganic nitrogen.
M3: 40 % of water holding capacity.

On the other side, significant increases in soil water
content at 0.1 and 15 bar were achieved in all treatments.
These increments relative to the control were (49.74;
5.02), (42.73; 4.33), (39.67; 3.85) and (23.13; 3.30)% for
Ch 0,1,2,3and (38.14; 2.41), (30.34; 2.06), (20.83; 1.65) and
(7.16; 1.24)% of the untreated for Sf 0,1,2,3 additions, in
sequence.Relevant valuesfor availablewaterpercentages
were 74.81, 64.25, 59.75; 34.24% and 58.17, 46.19,
31.59; 10.48% of the untreated soil.

Significant increments were noticed with Ch2+Sf2

treatment. These increments were 34.96, 58.16, 5.50 and
87.67% relative to the untreated soil for water holding
capacity, field capacity, wilting point percentage and
available moisture percent, respectively.

It has been found that organic residues treatments
modified soil pores especially the micro ones. This
behavior is positively reflected on soil water retention.
The results agreed well with those obtained by
Gregorich et al.[12], Kay,[16] and Clark et al.[8] who
mentioned that sludge organic matter and organic
composts enhance soil water retention and plant available
water through increasing soil water absorption capacity
itself as a result of modifying its bulk density and soil
porosity.

Decreased saturated hydraulic conductivity (HC) of
sandy soil is desirable under arid field conditions as a
result of better physical conditions for plant growth. Data
in Table (6) showed that hydraulic conductivity
significantly decreased by applying chicken manure,

sunflower residue and mixture of chicken manure and
sunflower residue. The maximum decreases were 26.91,
26.15 and 22.72% of the untreated soil for Ch2+Sf2, Ch 0

and Sf0, respectively. Kotb[18] pointed out that treating
sandy soil with organic manure decreased macro pores
while increased micro ones and as a result, hydraulic
conductivity decreased. He added that, more reduction
was obtained by increasing the application rates.

Statistical analysis indicated a highly correlation
(R2= 0.797) between hydraulic conductivity (Y) and both
of macro (x1) and micro (x2) pores. The regression
equation expressed that relation is as follows:

Y = 51.3713 + 0.00236X1 – 0.5544X2.

The equation refers to a positive correlation between
hydraulic conductivity and macro pores and a negative
correlation with micro ones.

Generally, it can be concluded that improvement of
physical properties under the mixture of chicken manure
(60 unit organicN) and sunflower residue (60 unit organic
N) treatment (Ch2+Sf2) was more than those of chicken
manure or sunflower residue treatment alone at 60 unit
organic N or 120 unit organic N rates. As well, the
physical propertiesunder chicken manurewerebetter than
sunflower residue as well as more improvement was
obtained by increasing the application rates.

Although improvement in soil physical properties in
(Ch0), (Sf0) or (Ch2+Sf2) treatments, this positive effect
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was not reflected on yielddue mineral N was not applied.
These findings agree well with Mader et al.[20] and
Hole et al.[15] who reported that organic farming systems
have lower available nutrients. While Altieri[3] reported
that the increases of yields in plots transitioning from
conventional to organic production systems usually
requires 3–5 years to be detected. Also Bulluck et al.[6]

found that after 4 years, yields were higher in farms with
a history of organic management than in conventional
farms. Therefore, medium to long-term organic
management positively affects crop productivity. On the
other hand, Wang et al.[27] stated that the incorporation of
organic fertilizer combined with mineral fertilizer not
only could save mineral fertilizer, but also contribute to
improving plant N uptake or the increased soil available
N, thus causing a positive effect on yield production. So,
it should be taken into consideration that both organicand
mineral N fertilizer are required for yield increasing
and/or decreasing mineral N fertilizer without yield
reduction.

Water Use Efficiency (WUE): The average values of
WUE for grains and straw were (1.42; 2.17), (2.13; 3.26)
and (1.14; 1.87) for (Sf 1,2,3) treatments at M1, M2 and
M3, in sequence. The relevant averagevalues were (1.54;
2.46), (2.32; 3.71) and (1.31; 2.02) at M1, M2 and M3 for
(Ch 1,2,3), respectively. Its minimum limits values were
0.45 and 0.99 at M3 for (Sf0), respectively. On the other
hand,maximumvalues for grains and straw were 2.46 and
3.91 at M2 for chicken manure in combination with
mineral N (Ch2+N2), in sequence.

Data show that both inorganic and organic N
fertilizersat different doses and levels of addition resulted
in various increases in WUE. The magnitude of the
increase depends on both of added organic and inorganic
fertilizer, addition ratio and irrigation levels as well. A
gradual increase in WUE was observed by increasing
doses of inorganic N fertilizer up to 40kg/fed in all
irrigation treatments. The positive effect of studied
treatments could be descendingly arranged as follows:
Ch2+N2> Sf2+N2> Ch3+N3> Ch1+N1> Sf3+N3> Sf1+N1>
Ch2+Sf2> Ch0> Sf0.

Obtained data agree well with Larney et al.[19], Sushila
and Gajendra[26], Sardana et al.[24] and Camara et al.[7] who
reported thatapplication of farmyard manureand addition
of N fertilizer increased the growth, yield and water use
efficiency of wheat under limited of water supply.

Generally, it can be concluded that 60% of WHC
treatments had much more impact on WUE compared
with 80 and 40% of WHC. This means that both of
organic, inorganic fertilizer and 60% of WHC treatments
could improve loamy sand soil structure and soil water

characteristicsvia increasingits ability to retain soil water
and consequently conserving irrigation water and
increasing growth and water use efficiency of wheat
plants.
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