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Abstract: A split experiment with three replicates was conducted at the farm of Nubaria Agricultural Research Station
(Calcareous loamy sand soil), in a two successive winter 2013/2014 & 2014/2015 and summer 2014 & 2015 seasons
on wheat (Gizal68 variety) and maize planting (single cross 162 hybrid) to study the role of some different organic
conditioners, as rice straw (R.S), sawdust (S.D) and compost (Comp.) under three irrigation intervals, 14 days Iry, 21
days Ir; and 28 days Irs) on improvement some physical-chemical soil properties, and crop productivity (wheat and
maize plants) under calcareous soil conditions. The obtained results could be summarized as follows; applied of
irrigation water each 21 days Ir, with compost application treatments were increased dry stable structure units > 2mm
diameter. The highest mean values for dry stable structure units>2 mm diameter 69.47% was remarked by interaction
Ir;*Comp treatment. The superiority mean values of aggregate state and it's degree were (51% and 48.5%) obtained
from the interaction of Ir,*comp treatment. The same treatment was ascertained a highest mean values for aggregation
stability index with 0.7 value as an average of two years. On the other hand, the R.S treatment was markedly the
highest mean value for hydraulic conductivity with the three irrigation intervals followed by S.D treatment as an
average of the two years. All treatments either irrigation intervals or the different organic conditioners and their
interactions, significantly increased the soil organic content than the initial one or control. Soil pH was slight decreased
significantly by the interaction of Ir, * comp. treatment and after two winter and summer seasons. Both of R.S and
Comp. with Ir, were ascertained significantly increasing than the control in 1000 grain weight (g) and grain yield ton
ha-1 of wheat crop during two winter seasons. On the contrary, the S.D treatment was recorded slightly significant
increasing than the control in 1000 grain weight and the variation between the S.D and the control treatments in the
grain yield was insignificantly at the first winter season. Concerning the maize crop the irrigation intervals treatments
caused a significant decreasing from Iry to Irs in each of 100 grain weight (g), grain yield and dry matter (g). The mean
values of relative increasing yield (R.1.Y) for both crops were achieved pronounced increasing from the first season
to the second season due to applied all treatments and the superiority value was ascertained by treatment Ir,* Comp.
From all above results, it is useful to use organic conditioners, as rice straw and sawdust in improvement the hydro-
physical soil properties besides increasing the respond of grain yield for two crops from first to second years.
Furthermore, the interaction of Ir, *compost treatment was ascertained highest improving soil properties and get high
productions for wheat and maize crop. It is clearly seen from the experiment that the application of composite is more
useful in enhancing the tolerance of plant to drought. Moreover, addition of RS and SD gave good results for
improving the physical and chemical characteristics as well as crop productivity under the condition of the experiment.
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1. Introduction mean to ameliorate some of above mentioned

Soils play a vital role in progress the country, for constrains. In Egypt, fine sawdust (S.D) is considered
necessary need to face food and dress in Egypt, most as one of agricultural wastes, obtained from a lumber
soils in the desert areas either sandy or calcareous have sawmills, and till now, have very few profitable uses.
to be put under cultivation. Such soil characterised, i.e. Sawdust may be disadvantage and desirable use as soil
by poor organic content, weak soil structure, high water conditioner because of its slow rate of decomposition
retention capacities, excessive deep percolation, and and on the other site, its benefits in improving the
causing inefficient water use, crusting, cracking that hydro- physical properties of the soil. Another
negatively effect on root penetration and low rate of important conditioners for using was rice straw (R.S).
infiltration (FAO, 2016). These problems adversely Rice straw has become a very serious problem in Egypt
affect most of the physical and hydraulic properties, in due to the huge production of straw of about 20 million
addition, nutritional status of such soils (Abd El Halim tons year Toufiglgbal (2016). Recycling of rice straw
and El Baroudy, 2014). Subsequently, the productivity is reported to increase the organic in soil, contains
of this soil was limited for these above mentioned numerous elements essential for plant growth,
reasons. Soil organic conditioners might be a good approximately 40% of N, 30 to 35% of P, 80-85% of
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K, and 40-45% of S taken up by rice remain in the straw
at crop maturity. It also contains different biopolymers
such as cellulose (32-37%), hemicellulose (29-37%),
and lignin (5-15%) have an important role in improving
soil hydro- physical properties, Esawy et al., (2009).
Compost (Comp.) as an organic conditioner which is
matured in C/N ratio and rich in nutrients needed to
plant growth has a very important role to the
comparison between the other previous conditioners, in
order to achieve the best amelioration for soil properties
and its productivity.

Due to the scarcity resources of water in Egypt,
irrigation intervals must be designed to deplete the soil
water to mild stress levels at the same time avoid
reducing the yield production. This can be achieved by
the reduction of the number of irrigation per seasons,
which can allow adequate water amount per irrigation
at critical growth stage, Azza et al., (2015).

Both of wheat and maize crops were chosen for
this experiment not only for its important as economic
crops for human and animals life also for its ability to

tolerate the stress which may be happened due to the
conditions of this experiment. Therefore, the present
study aims to investigate the effect of different organic
conditioners (S.D, R.S and Comp.) applied under
irrigation intervals Iry, Ir; and Irz to ameliorate some
soil properties and enhance its production.

2. Materials and methods

A research study was conducted in two successive
winter 2013/2014 & 2014/2015 and summer 2014 &
2015 seasons at the farm of Nubaria Agricultural
Research Station (calcareous loam sand soil), to study
the role of some different organic conditioners as, rice
straw (R.S), sawdust (S.D) and compost (Comp.) under
three irrigation intervals Iry, Ir,and Ir; on improvement
some physical- chemical properties and crop
productivity (wheat and maize plants) under calcareous
soil conditions. Some physical and chemical properties
of initial tested soil and organic conditioners were
determined according to Black et al., (1965) and
presented in Tables (1, 2 and 3).

Table (1): Some soil physical analysis of the investigated site for two experimental winter and summer

Seasons.
Experimental year Mechanical anglysw Soil texture
Sand% Silt % Clay% Khemhr? | Bd gem3
Winter2013/2014 54.49 23.21 22.30 S.L 1.85 1.23
Winter 2014/2015 55.18 22.69 22.13 S.L 1.90 1.26
Summer 2014 54.93 21.93 23.14 S.L 1.99 1.29
Summer 2015 56.59 22.02 21.39 S.L 1.96 1.27

Table (2): Some soil chemical analysis of the investigated site for two experimental winter and summer seasons.

Availabl i kg
Exp. year Soil pH (1:25) | E.C (dsm) {5 abemacpmnumems plgm) MOKI™ | Total N% | OC% | CaCOs%
Winter 20132014 |84 239 395 242 773 0.16 027 2231
Winter 201472015 | 8.31 237 413 262 7950 0.18 0.29 |23.01
Summer 2014 8.34 249 431 2.60 86.22 0.2 0.25 2230
Summer 2015 831 243 42.0 2.58 82.39 0.13 0.26 |23.09

Table (3): Chemical analysis of used conditioners samples for two winter experimental seasons.

Exp. year | Conditioner type | pH 1:10 | E.C (dSm™) |OC% | Total N % | C/N ratio | Total P% | Total K% | C/N ratio
2013/2014 | comp 723 29 23.02 [1.34 1718 |05 1.68 17.18
201412015 | comp 730 31 23.43 [1.38 1697 062 1.70 16.97
pH 1:10 | E.C (dSm™) |OC% | Total N % | C/N ratio |P % Total K% | C/N ratio
RS 71 1.65 788 [0.58 1359 0081  |2.45 1359
2013/2014 55 465 0.45 995 (037 269 0.006  |0.08 269
RS 7.00 1.66 788 [0.59 1336 0.08 2.42 1336
201412015 55 467 0.45 9955 [0.38 762 0006 0079 262

Experimental treatments:
> Irrigation intervals (Ir)

The irrigation intervals treatments were applied
after first and second irrigation 21 days. The irrigation
intervals applied as following:

e Iryirrigation each 14 days,
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e Ir, irrigation each 21 days,
e Irs irrigation each 28 days.
Conditioners types (Cr)
Three conditioners were grinded to less than 5mm
and applied inequal rate of each other from O.C %(10 g
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organic carbon from each conditioner to each Kg soil) rate of 28.8 Kg ha-1 during the first week of May for
in addition to control. each seasons to study the residual effect of the applied
* Rice Straw (R.S), conditioners under the same irrigation intervals
e Sawdust (S.D), treatments. Each experimental plot consisted of 4 rows
e Compost (Comp), (5m long and 0.70 m apart) with a total area 1_5_m2.
e Control treatment (cont. without Recommended doses of phosphorus mineral fertilizer

108kg P.Oston h?, potassium fertilizerl15.2 K.O h
tand nitrogen fertilizer 288kg N h** were added as
mentioned.

At harvesting stage, soil samples at depth 0-30 cm
were collected in each season for determination of soil
physical and chemical properties. Size distribution of
stable aggregates was determined by using stability of
dry aggregates according to the method of Richards
(1954). Also, aggregates state, aggregation degree and
aggregation index were calculated according to
Richards (1954), and used particles diameters size
Plot area was 15m2. Phosphorus fertilizer was added at 2mm (S1), 2-1mm (S2), 1-0.5mm (S3), 0.5- 0.25(54)
rate of 108 Kg P,Os hal in form of mono- mm, 0.25-0.125mm (S_5), 0.125-0_.063mm (S6) and less
superphosphate (15.5%P.0s) at the land preparation. thgn 0.06_53 (S7). Undisturbed soil samples were tgken
Nitrogen fertilizer at the rate of 240 kg N ha' was added using soil cores for surface layers 0-30 to determined

as ammonia gas 82% N which was injected directly into hydraulic conductivity and soil pH measured in root
the moderately moist soil at 15 cm depth with 30 cm zone after 90 days from planting according to (black,

spacing between points of injection before planting et al. 1965). Organic carbon (OC%) was determined

conditioners).
Winter field experiment

The experimental design was arranged in split plot
with three replicates. Irrigation intervals were tested as
main plots, while the conditioners treatments were
arrangement as sub-main plots. The experimental field
was prepared, homogeneously mixed with the
conditioners at the topsoil to approximate 30cm depth
before cultivation grains of wheat (Giza 168 variety)
were planted at the rateof144 Kgha in the second week
of November for each winter seasons. The experimental

according to the injection technique previously used by according to Walkley and Black method as described
Farrag et al., (2011). Potassium fertilizer in the form by Hesse (1971). )
of potassium sulphate (48% K0) at the rate of 57.6 Kg _ Total yield for each plot for different seasons were
K0 ha'! was added at two equal doses after 45 and 75 weighed and converted to ton ha*. Dry weight of wheat
days from sowing. All the fertilizers were added straw ton ha, maize stover ton ha™, 1000 wheat grain
according to the recommendation of Ministry of weight (g) and 100 maize grain weight (g) were
Agriculturel est|mated. )
Summer field experiment > Aggregation state % (Agg.state)

In two summer seasons 2014 and 2015seeds of = sum the diameters after dispersion X 100
maize (single cross 162 maize hybrid) were cultivate at > Aggregation degree % (Agg.degree)

sum the diameters undispersion = sum the diameters after dispersion

%
Sum the diameters undisperion 100

> Aggregation stabilization index (A.S.1)
= (sum the diameter undispersion - sum the diameter after dispersion) X0.02(Factor) 0.02= Fixed factor

> Relative increasing in grain yield =

Grain vield of treatment tonha! - grain vield of control tonha! X100
Grainyield of control tonha-!

Data were subjected to statistical analysis of Dry aggregation size distribution %

variance and treatment means were compared Fig (1) shows the effect of irrigation intervals on
according to the Least Significant Differences (L.S.D. dry aggregate size distribution that obtained data reveal
at 0.05). The collected data were statistically analyzed that mean values of particles size equal or more than
according MSTAT (1990). 2mm increased with irrigation intervals Ir.compared to

Irp and Irs by 2.67% and 7.21%, respectively. As well
3. Results and discussions as, the particles size less than 0.5mm to 0.25mm were
Effect of irrigation intervals with different significantly decreased with irrigation interval
conditioners on some soil physiochemical soil Ir,compared to irrigation intervals Irsand Irs. Also, the
properties variations between the particles size less than 0.25mm
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by irrigation intervals Ir1, Ir; and Ir; were significantly.
The lowest values were recorded to irrigation interval
Irs.
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Fig (1): Effect treatments on dry aggregation size distribution average of two years 2014 and 2015 experiments

. . L.S.D. 0.05
Particles size ir Cr I Cr
>2mm (S1) 1.1040 1.2750 2.2080
2-1mm (S2) 0.2907 0.3356 0.5813
1-0.5mm (S3) 0.2500 0.2887 0.5000
0.5-0.25mm (S4) 0.2430 0.2806 0.4861
0.25-0.125mm (S5) 0.2344 0.2707 0.4688
0.125-0.063mm (S6) 0.2396 0.2767 0.4793
<0.063mm (S7) 0.0083 0.0096 0.0166

Ir=irrigation intervals. Cr= organic conditioner.

On the other hand, the effect of different
conditioners was illustrated at same Fig (1). Compost
(comp.) treatment ascertained superiority values
compared to control and other conditioners rice straw
(R.S) and sawdust (S.D) for the particles size > 2mm.
In general, compost treatment was increased the coarse
aggregates >2mm by 25.8%, 3.31% and 8.53 compared
to control, R.S and S.D treatments, respectively.
Moreover, the particles sizes >2mm of the conditioners
were arranged in descending order as follows; compost
> rise waste >sawdust>control. It was be noticed that,
the dry aggregation size distribution tended to increase
the coarse size equal or more than 2mm due to
application of organic conditioners. As large
aggregation fractions (macro-aggregate) was composed
of small aggregation fraction so that associated a
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decrease in micro- aggregates this result is a harmony
with that reported by (Yang et al., (2007). The highest
value for the size particles >2mm was achieved by
interaction irrigation interval Ir, with compost
treatment which was 69.47%. On the other hand, there
are a significant increasing for the same size >2mm by
applying each of R.S and S.D and comp with all
irrigation intervals compared to control treatment.
Aggregation state and their degree

Furthermore, aggregation state and its degree
were considered two parameters to measure the
formation and stabilization of soil aggregate. Obtained
results in Fig. (2) indicated that the aggregation state
were increased as a result of applying irrigation interval
Ir, by 3.2% and 6.58% than the Iry and Irs, respectively.
At the same time, Ir; was increased aggregationdegree
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by 0.8%, and 3.6% than applying Irz and Irs. It will be
taken into consideration that the difference between the
aggregation degree caused by applied Ir; and Ir, was
insignificantly. It was also obvious, that the longest
irrigation interval Irz result in a perceivable decreasing
of the percentage of aggregation state and their degree
as compared with the shorter irrigation intervals Ir; and

Ir,. This may be due to the phenomenon frequently
wetting and drying soil particles under short irrigation
intervals as Ir; and Ir, differential swelling and
shrinkage since it promotes the formation and
stabilization of soil aggregations. These result are agree
El-Fayoumy and Mohamed (2001).

W Agg. State Aggregation state and aggregation degree
Ef; Agg. Degree
= " 51.1
u -
s 20 44.5 44.9 4343 461 44.25 4351
2 2.
'E 40
= b 39 [B9.3
% 20 : 36/69 3c -
7]
g 20
m
+1]
g 10
[+T:]
<
cont. RS SD Comp. cont. S.D Comp. Cont. S.D Comp.
Irl Ir2 Ird
Treatments

Fig (2): Effect of Treatments on aggregation state% and aggregation degree % average of two years2014 and 2015.

L.S.D. 0.05
Items Ir Cr Ir*Cr
Aggregation state Agg. state 0.911 1.052 1.822
Aggregation degree Agg. degree 0.703 0.813 141

Ir=irrigation intervals. Cr= organic conditioners types

Results in Fig (2) also revealed that all different
conditioners were effective on the percentage of
aggregation state and their degree. Values of Agg. state
and its degree were 48.02% and 45.33% by compost
treatment which were superior compared to the control
or RS and S.D conditioners. While, R.S was
approximately similar to S.D and both increased
significantly the Agg. state and degree compared to the
control treatment. From the above mentioned, the
highest values for Agg. state and their degree were
obtained by interaction irrigation Ir, with compost
treatment as remarked (51.1% and 48.5%),
respectively. This is may be due to the positive role of
compost (matured organic residual) as release a
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cementing agent to form org-mineral complex and the
formation of coarse aggregates due to short irrigation
intervals Iryand Ir, more than the longest one Irs,
Aggregation stability index A.S.1

It is worth to be mentioned that excellent
aggregation index must be its value close to one Yang
et al. (2007). Data in Fig. (3) Hlustrates that the
aggregation stability index (A.S.l) as a result of the
interaction between all treatments. It is cleared, that the
irrigation intervals were effected on the A.S.I values,
the maximum mean value remarked by applied
Irstreatment was (0.57) which considered a good A.S.1.
Moreover, the difference between the Iry, Ir,and Irs was
slightly significant.
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Aggregation stbility index
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Fig (3). Effect of treatments on aggregation stability index % average two years 2014 and 2015.

L.S.D at 0.051r=0.371 Cr=0.0428

Ir*Cr=0.741

Ir=irrigation intervals. Cr= of organic conditioners types.

Data in Fig (3) also showed that, the control
treatment has a poor A.S.I value and the A.S.I values
arranged in  ascending order as following;
control<S.D<R.S<comp. The R.S and S.D treatments
were ascertained a good A.S.I while composttreatment
remarkable a very good A.S.I mean value by
approximate value (0.69).

As a general trend, the obtained result in Fig (3)
revealed that, the interaction of irrigation intervals with
different conditioners increased significantly A.S.I
compared to the control. The variations degree of A.S.1
between treatments and their interaction depend on the
short and long irrigation intervals and state of
conditioners decompositions. The maximum value was
obtained from Ir, with compost treatment which it was
0.7 and considered to somewhat very good aggregation
stability index A.S.I.

Hydraulic conductivity cm hrt
Fig (4) demonstrate that, the increasing irrigation
intervals from Iry, Ir,and Ir; was associated with a slight
significant increasing in soil Ky that the mean values
from 3.19,3.35t0 3.39cmhrl. At the same time, data
revealed that Ky values was more effective by different
type of conditioners application. The mean values of Ky
were arranged in the ascending order as following
control< compost<sawdust < rice straw. This may be
due to modification in pore size distribution, i.e.,
increase the drainable pores, reducing in bulk density.
Therefore, the high Ky value for the R.S and S.D may
be due to the mechanical action for their sizes. In this
respect, the Ky value of Ir3combined with R.S treatment
was ascertained the superiority value than all other
treatments and remarked 4.49 cm hr this results agree
with (Eusufzai and Fujii, 2012) and (Manukaji,
2013).

Hdroulic conductivity as an average of two years

4.42

=

w

=

hydraulic conductivity cmhr?
<) ~
o w = N w w w E- N | wu

Irl

Ir2
Treatments

4.49

s Cont.

R.S
I 5.D
I Comp
Linear (Cont.)
Linear (R.S)
Linear (5.D)
Linear (Comp)

Ir3

Fig (4) Effect of treatments on hydraulic conductivity cmhr-i(average of two years 2014 and 2015).

L.S.D. at 5% Ir=0.1334 Cr=0.154 Ir*Cr=0.2267

Ir=irrigation intervals. Cr= organic conditioners types. Soil OC % and pH
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Soil organic matter and pH are strongly affect the
soil functions and plant nutrient availability.
Specifically, Soil organic matter serves multiple
functions in the soil, including nutrient retention, water
holding capacity, and soil aggregation and is a key
indicator of soil quality. pH influences solubility and
availability of plant nutrients.

Soil OC%

Data in Table (4) represents the effect of the
applied irrigation intervals on soil OC% for each
season. The detected changes showed that, the initial
content of OC %for tested soil was very low and it
increased by using irrigation intervals during winter and
summer seasons compared to initial content. During the
first winter season OC % mean values were
significantly increased from approximate 0.27(initial
OC%) to 1.13%, 1.1% and 1.06 %for Iry, Irz and Irs,
respectively and same behaviour noticed in second
winter season. At the same time, the OC% was

associated with significant decreasing from Ir;to Irs
after first and second winter seasons.

On the other hand, there is insignificant difference
in mean values of OC% in following two summer
seasons between Iry, Iro and Irs. Moreover, OC% value
depend on the type of organic conditioners and its
decomposition. In general, mean values of OC% were
increased by applying the different organic conditioners
as compared to the initial tested soil or the control
treatment. It takes into consideration, except the first
winter season OC % of compost treatment was recorded
greatest mean values of soil OC% following by R.S.
From that it can suppose, that the compost is more
matured than R.S and S.D. treatments and more
stabilized in organic mineral complex and mainly
protect against chemical oxidation. This finding are in
agreement with the results obtained by Sarwar et al.,
(2008).

Table (4): Effect of treatments on OC% after two winter 2013/ 2014 & and 2014/2015and two summer

seasons2014 and 2015.

OC% winter season 2013/2014 OC% summer season 2014
Treatments Cont. R,S SD Comp mean Cont. R.W SD Comp. Mean
Irl 0.64 1.37 1.3 1.22 1.13 0.62 1.05 0.93 1.16 0.94
Ir2 0.66 1.26 1.26 1.22 1.1 0.55 1.06 1.10 1.19 0.97
Ir3 0.63 1.2 1.26 1.16 1.06 0.52 1.06 1.12 1.09 0.95
mean 0.64 1.28 1.27 1.2 0.56 1.06 1.05 1.15

L.S.D. 0.05 L.S.D. 0.05

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.026 0.03 0.052 0.29 0.033 0.057

OC% winter season 2014/2015 mean OC % summer season 2015 Mean
Treatments Cont. RS SD Comp Cont. [RS SD Comp
Irl 0.8 1.37 1.3 1.42 1.22 0.57 1.15 1.1 1.07 0.97
Ir2 0.64 1.32 1.3 15 1.19 0.56 1.16 1.12 1.15 1.00
Ir3 0.72 1.23 1.22 1.46 1.16 0.57 1.19 0.99 1.2 0.99
mean 0.72 131 1.27 1.46 0.57 1.17 1.10 1.14

L.S.D. 0.05 L.S.D. 0.05

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.030 0.035 0.06 N.S 0.036 0.062

Ir = mean value of irrigation intervals. Cr= mean value of organic conditioners types

Soil pH

Regarding soil pH, the data in Table (5) indicated
that, the application of all treatments recorded
significant decreases in the pH values of the soil

compared to the initial soil pH. The decreases in soil pH
ranged between 0.2 to 0.16 units from Iry to Irzand Irs,
respectively, as average two winter seasons.

Table (5): Effect of treatments on pH average two winter 2013/ 2014 & and 2014/2015 and two summer seasons 2014

and 2015.
Two winter seasons 2013/20014 and 2014/ 2015 Two summer seasons 2014and 2015
Treatments Cont. [RS [D.W [ Comp mean | Cont. [RS [D.W [ Comp mean
Soil pH 1:2.5
Iry 8.3 8.3 8.4 7.85 8.18 8.26 8.35 8.2 8.22 8.26
Ir; 8.1 8.0 7.98 7.85 7.98 8.25 8.3 8.25 8.12 8.23
Irs 8.2 7.98 7.96 7.93 8.02 8.2 8.3 8.24 8.17 8.23
mean 8.2 8.09 8.11 7.89 8.24 8.32 8.23 8.17
L.S.D. 0.05 L.S.D. 0.05
Ir Cr Ir*Cr Ir Cr Ir*Cr
0.134 0.154 0.267 N.S 0.052 0.091

Ir = mean value of irrigation intervals. Cr= mean value of organic conditioners types
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While, soil pH tended to decrease by 0.03 unite
from Iry to Irp and Irs as average two summer seasons.
On the other side, the minimum mean value of soil pH
was obtained by applying the compost treatment after
two winter and summer seasons. These results may be
due to compost contain low plant residual which base
forming cations so cause decreasing pH while both of
RS and SD considered a large amount of plant residual
(stems) in generally contain more anions so the initial
decay cause pH increases this result was confirmed
with Ann. McC, at el. (2017) and Beheiry (2003).

Effect of irrigation intervals and different
conditioners applications on yield and yield
components
Wheat crop

Table (6) showed the effect of treatmentson yield

and its components, 1000 grain yield (g) and grain yield
tonh™* of wheat crop were significantly increased by
applying Irz than the Ir; and Irs for both winter seasons.
While the variation between Irpand Ir; in second
winter season was insignificant. The superiority mean
values for 1000 grain (g) and grain yield (ton ha?) as

average of two winter seasons were 38.75 and 6.97 by
applying Ir2. It was be noticed, that the straw yield tonh-
twas associated significantly decrease from Iryto Irs
for both winter seasons. The variation in straw yield
between Ir; and Irwas insignificant.

On the other side, the highest mean values for
1000 grain (g) and grain yield tonh? and straw yield
tonh™* were recorded by applying compost treatment.
The S.D treatment was recorded the lowest mean values
for 1000 grain (g), grain yield tonh and straw yield
tonh™! for both winter seasons. Moreover, mean values
of R.LY due to interaction of irrigation intervals with
the different organic conditioners were 5.7 and 10.32%
average of first and second winter seasons, respectively.
This increasing response of relative increasing yield
(R.LY) during two winter seasons might reflect the
effects of treatments on soil properties. The magnitude
of increasing or decreasing (R.1.Y) during the two
winter seasons depend on the quantity of water
available during physiology stage of plant growth,
types of organic conditioners and their accelerate
process of decomposition.

Table 6) Effect of treatments on yield and yield components of wheat crop after two winter seasons 2013/ 2014

and 2014 /2015.

2013/2014 2014/2015
Treatments Cont. [R.S [SD | Comp mean Cont. [RS |Ss.D [ Comp Mean

1000 grain weight (g)
Iry 29.8 37.7 31.7 40.9 35.03 36.8 424 40.2 43.8 40.8
Ir, 31.0 38.0 34.0 42.9 36.5 36.5 41.33 41.20 45.0 41.0
Irs 25.4 35.3 29.3 38.8 32.13 31.0 35.0 325 41.0 34.8
Mean 28.7 37.0 31.7 40.9 34.8 39.58 38.0 43.27

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.46 0.53 0.91 0.42 0.50 0.84

Grain yield ton h!
Iry 6.60 6.75 6.70 7.38 6.86 6.58 7.06 6.75 7.72 7.03
Ir, 6.43 6.96 6.69 7.72 6.95 6.39 7.01 6.74 7.73 6.99
Irs 5.86 5.86 5.35 6.75 5.96 5.6 5.98 5.63 6.72 5.98
Mean 6.3 6.5 6.24 7.3 6.19 6.68 6.37 7.39

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.27 0.29 0.50 0.22 0.26 0.41

Straw yield tonh?
Iry 8.50 10.97 8.86 12.19 10.31 10.5 12.11 11.59 125 11.68
Ir; 8.38 10.58 8.50 11.98 9.86 10.5 11.81 10.7 12.4 11.35
Iry 6.80 6.87 6.17 8.16 9.33 8.88 9.67 8.88 10.49 9.68
Mean 7.89 9.47 7.84 10.78 9.96 11.2 10.39 11.80

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.36 0.39 0.70 0.33 0.38 0.40

Relative increasing yield % (R.1.Y) grain yield
Ir; 2.27 152 11.82 5.2 7.29 2.58 17.33 9.07
Ir; 8.24 4.04 20.1 10.79 9.70 5.48 20.97 12.05
Ir3 0 -8.7 15.19 2.16 9.07 0.5 20.00 9.85
Mean 35 -3.1 15.7 8.69 2.85 19.43

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr

0.58 0.66 1.14 0.52 0.60 1.010

Ir =irrigation intervals.

Cr = organic conditioners types.
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Maize crop

Data presented in Table (7) revealed that the
application of irrigation intervals were significantly
affected on mean values 0f100 grain weight (g), grain
yield ton h* and dray matter (g) for maize crop from
applying Irl to Ir3 for two summer seasons. As well as,
the difference of mean values for 100 grain weight (g),
grain yield ton hr and dry matter (g) due to applying
Ir,and Ir, was insignificant for two summer seasons.

The highest mean values were recorded 40.72,
9.60 and 59.78 for 100 grain weight (g), grain yieldton
h~* and dry matter (g) as average of two summer seasons
due to applying the compost as organic conditioners.

Decreasing the mean values of 100 grain weight (Q),
grain yield ton h"tand dry matter (g) which was caused
by applying both RW and S.D treatments than the
control may be due to the microbial activity which
consumed some of nutrients needs to plant growth.
Concerning mean values of R.I.Y (grain yield), the
interaction of Ir, with compost treatment were achieved
pronounced increases of R.1.Y from 18.8 to 45.89% for
the first and second seasons, respectively. These results
may be attributed to enhance some soil physical
properties and in harmony with those reported by
Ranjan at al., (2006).

Table (7): Effect of the treatments on yield and yield components of maize crop after two summer seasons 2104 and

2015.

2014 2015
Treatments |[Cont. |[R.S [S.D  [Comp Mean Cont. |[RS [SD [Comp |M"

100 grain weight (g)
Iry 36.65 |[36.11 |[35.60 |40.93 37.57 35.92 |36.66 |[35.95 |41.61 37.54
Ir 35.80 ([36.20 [36.02 |42.61 37.66 3494 |37.26 |[36.0 41.99 37.55
Irs 33.67 |[33.30 |[3251 |37.87 31.34 3242 |34.13 [33.2 38.82 34.64
Mean 34.37 |3355 [33.38 |40.47 3243 |37.67 [36.3 40.97

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr
LSDS% o9 fo12 (020 LSD5% 516 o1 [0.35

Grain yield ton hr!
Iy 8.54 8.24 1.74 10.05 8.64 8.15 8.33 8.06 11.26 8.95
Ir, 7.55 7.95 7.65 8.97 8.28 7.54 7.95 7.74 11.00 8.56
Irs 6.44 6.3 6.05 6.97 6.44 7.35 7.65 7.50 9.66 6.67
Mean 7.51 7.5 7.15 8.66 7.68 7.98 1.77 10.64

L.S.D. 0.05% L.S.D. 0.05%

Ir Cr Ir*Cr Ir Cr Ir*Cr
LSDS% o9 o34 (055 LSDS% 5281032 (054

Dry matter (g) plant*
Iry 55.42 |54.32 |53.46 |61.35 56.14 59.91 |58.26 |[55.99 |62.96 59.28
Ir, 53.16 |54.2 5281 [62.11 55.57 58.11 |56.91 |[54.29 |63.13 58.11
Irs 50.12 (47.35 [46.98 |52.23 49.17 53.07 |54.26 |[52.97 |56.93 54.31
Mean 52.9 51.96 |[51.08 |58.56 57.03 |56.48 [54.42 |61.01

L.S.D. 0.05% L.S.D. 0.05%
L.S.D.5% Ir Cr Ir*Cr L.S.D.5% Ir Cr Ir*Cr

0.30 0.35 0.61 0.29 0.361 |0.562

Relative increasing yield % (R.1.Y)
Iry -3.51 -9.37 17.68 1.6 2.2 -1.1 38.16 13.08
Ir2 5.30 1.32 18.8 8.47 5.44 2.65 45.89 18.00
Irs -2.17 -6.06 8.23 0 4.08 2.04 31.43 12.52
Mean -0.13 -4.7 23.6 3.91 3.59 38.49

Ir Cr Ir*Cr Ir Cr Ir*Cr
LSD.S% 5853 058  [0.996 LSD.5% 586 1065 [113

Ir=irrigation intervals. Cr= organic conditioners types.

The highest mean values were recorded 40.72,
9.60 and 59.78 for 100 grain weight (g), grain yieldton
h'and dry matter (g) as average of two summer seasons

due to applying the compost as organic conditioners.
Decreasing the mean values of 100 grain weight (g),
grain yield ton h"*and dry matter (g) which was caused
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by applying both RW and S.D treatments than the
control may be due to the microbial activity which
consumed some of nutrients needs to plant growth.
Concerning mean values of R.L.Y (grain yield), the
interaction of Ir. with compost treatment were achieved
pronounced increases of R.1.Y from 18.8 to 45.89% for
the first and second seasons, respectively. These results
may be attributed to enhance some soil physical
properties and in harmony with those reported by
Ranjan at al., (2006).

Conclusion

On the light of the present data and under the
calcareous soil conditions, it seems evident that the
application of compost at rate 10g OC / kg soil under
irrigation every 21 days markedly enhanced some soil
hydro physical properties and its wheat and maize crops
production. As well as, the addition of rice straw and
sawdust at 10g OC / kg soil was achieved pronounced
increase in hydraulic conductivity besides respond
increasing to the effect of all organic conditioners in
second year. More study must be done to get more
information about this different types of conditioners
combining with irrigation interval and its role to
improvement soil under calcareous conditions.
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