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ABSTRACT

This laboratory and field experiment were to assess the use of rice straw (RS); biochar rice straw-
compost (BRS); rice straw- ammonium (RSN) and compost (ST) at 0, 12.5 and 25 Mgha* on the
development of wheat p lants and improve a sandy soil's productivity. In winter seasons of 2017/2018 —
2018/2019 at the Ismailia Agricultural Research Station. In laboratory experiment soil treatments incubation
and studied OC%, SP, FC, PWP and AW. In field experiment i.e. yield, yield components, N, K and P, pH,
ECe and bulk density at ripeness's stage, times application before sowing (Ap 1) and with sowing (Ap2) on
wheat and study design asplit block. Results the end of incubation period, losses of OC% about 21.2, 7,
20.6 and 32.1% dueto 25 Mgha* for RS, BRS, RSN and ST respectively, we found a p ositive effect of rice
straw and composton SP, FC, PWP and AW. In field experiment the highest relative increase over control
dueto25MghalBRS, RSN and ST at Apifor plant height were 36.58, 68.95 and 74.73 % where dry
weight/plant were 35.00 48.44 and 69.06 %, grain yield were 45.13, 58.70 and 69.32%. 100 seed weight
and N K P content significant affected by BRS, RSN and ST respectively. Soil available N, K and P due to
all organic treatments. Soil EC was improved by RSN and ST, additionof ST impact on pH and bulk density

was slightly reduced, but BRS was due to a slight increase.
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INTRODUCTION

Recycling the rice straw as a soil modification
becomes avitaltask (EI-Mahrouky, et al., 2015).Recycling
of rice straw waste blended with ammoniumsulphate for
compost production improve the output of soil's physical,
chemical and microbial characteristics (Bunna, et al.,
2011). All growth parameters, yield, soil nutrient
concentrations such as N, K, P, Ca and Mg, and
micronutrients were considerably improved by rice straw
application at rates1250, 2500 and 3750 Kg ha! (Abd EI-
Aziz, etal.,2016). Using rice strawin sandysoilimproved
EC in 35 days up to 1.7 times, anaerobic digestion (Aidee,
et al., 2015). In sandy soil, rice straw induced important
soil physical characteristics (decreasing bulk density and
water content), soil chemical characteristics (pH, organic
carbon, EC and availability of nutrients), and increased
wheat development (dry weights of straw, grains and N, K
and P concentrations) (Maha, et al., 2018). Application of
rice straw waste to sandy soil improving chemical
properties such as increased supply of nutrients, organic
carbon content, nitrogen percentage and decreased pH in
soil (El-Saied, et al., 2014). Rice strawapplication in sandy
calcareous soil has a positive effect on chemical properties
as the pH decreases slightly, CEC increases, organic
carbon increases, N, K and P increases, and biological
activity increases (Houssni, et al., 2016). Biocharimproves
soilphysical characteristics (WHC soil) by distribution of
biochar pore size after oxidation (Brewer, et al., 2014;
Sorrenti, et al., 2016) and soil texture, soil porosity that
varies fromsandy to clay through the blockage of biochar
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pores (Masiello, et al., 2015; Sorrenti, et al., 2016). Rice
straw biochar generated at elevated temperatures (400 to
7000C) having the impact of ion exchange owing to
dehydration and decarboxylationand condensed quantities
of C was polyaromatic, while lower temperatures (250 to
400°C), including aliphatic, cellulose type structures,
excellent organic character and greater yield recoveries.
These can be substrates for mineralization by
microorganisms that boost and aggregate the turnover of
nutrients (Baldock, et al., 2002; Glaser, et al., 2003 and
Jeffrey, et al., 2009). Rice straw biochar added 0, 20, 50
and 100 t hal to soil and mixed with NPK
fertilization significantly enhanced seed yield, K, N, crud
protein, P, decreasing pH, plant height and yield in a
sesame crop where improved soil bulk density,
exchangeable K, exchangeable N, and CEC increased.
(Cosmas, et al., 2019). Improved crop production is
essentialand affected most by biochar amendment in soils
(Jeffery, et al., 2015). Biochar can improve the availability
of soil nutrients and decrease the loss of soil, CEC and
moisture content (Reverchon,etal., 2014). Application of
biochar significantly enhanced soil exchange capacity,
available potassium, organic carbon, crop growth
improvements and reduced soil bulk density
(Abrishamkesh, et al., 2015). Addition of compost and
rice straw in clay loam soil considerably improved soil
physical characteristics and soil water content
(Moniruzzaman, et al., 2007). Compost and rice straw
application had a beneficial impact on the fundamental
physical and hydraulic clay loamsoil characteristics and
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water retention ability (Linlin, et al., 2018). Application of
rice straw composts ammonium sulfate in sandy soils
considerably enhanced its chemical properties, physical
characteristics and improved field capacity and welting
point (Magdi, et al., 2003). Application of compost in
sandy soil at 0, 9, 18 and 27 Mg ha-! for every 3rd year
increased organic matter content, decreased bulk density
and rapid soil degradation (Jézsef, et al.,. 2016). After 75
days sowingin a In sandy soil compost corn stalks or rice
straw increase in plant height, grain, straw yields, and N,
K, and P content in leaves ( Hassanein and Abul-Soud
2010). Composts improve of soil physical properties, soil
chemical properties, organic matter, crop production, crop
quality, soil water retention, the availability of plant
nutrients and thus crop yields

( Getinet, 2018). Application of all compost kinds
in loamy sand and sandy soils improves chemical and
physical soil properties reflecting reduced bulk density,
pH, improved, total carbon content, total nitrogen, EC,
fresh, dry fruit weights, plant height, parameters of plant
growth and yield (Emmanuel, et al., 2012). The compost
addition to sandysoilincreased storage pores volume and
water retention as available water (Tomasz, 2014) To the
best of our understanding, the impact on sandy soil
productivity and wheat output of rice straw mixed with
NH4*, rice straw biochar and time application has not yet
been researched. So, the objective of this research was to
assess the use of rice straw waste on the development of
wheat plants and to improve a sandy soil's productivity.

MATERIALS AND METHODS

These laboratory and field experiments were
carried out under sandy soil conditions (Typic
Torripsamment; Entisol [Arenosol AR] ) of the Ismailia
Agricultural Research Station, (30°35'30" N 32° 14' 50"
E elevation 3 m) Agricultural Research Center (ARC) —
Egypt, and during the winter seasons of 2017/2018 —
2018/2019.

Laboratory experiment

In 2.5 litter capacity closed bottomplastic pots two
kg portion of soil sample were mixed with 0, 5.25 and 10.5
g from RS, BRS, RSN and ST, the applied amounts of
organic wastes are roughly equivalent to rates of 0, 12.5
and 25t ha1. Soil moisture for all treatments was adjusted
to nearly filled capacity (table 6) throughout the
experimental course (130 days). All pots were aerobically
incubated under laboratory conditions (nearly 20°C). Two
pots from each treatments were carried at 1, 5, 20, 40, 70,
90 and 130 days and subjected to soil organic carbon,
correlation analysis foralltreatments was used to evaluate
relationships between total organic carbon losses and
incubation time. Soil water retention, moisture contents at
saturation (SP), field capacity (FC), wilting point (PWP)
and available water capacity (AW) at one day were
measured of the samples at different matric potentials for
all treatments via pressure chamber at 0.01, 0.1, 0.3, 3.0, 10
and 15 bar. The points 0.1,0.3, 3, 10, and 15 barin Richard
chamber, (Van-Genuchten, 1980) and 0.01 bar in Haines’
apparatus (Studio, 2018).

Planting
Wheat crop (Triticum aestivum L. Masr one) was
recommended due to multi-locations stability and

responses sandy soil stress. Variety was obtained from
Field Crops Institute, Agriculture Research Centre/Egypt.
Sowings were performed in November 2017, 2018 where
one grain/hill were mechanical sown with 5 cm apart
between hills. A split randomized block design with 4
organic sources X3 rates X2 times add X5 replicates (120)
plots and 10.5 n? plot area. Additionally fertilized during
growth for all treatments as follows: ammonium sulfate
(20% N) at rates of 238 Kg N ha1,triple superphosphate
(45% P20s) at a rate 36.89 Kg P20s hat and potassium
sulfate (48% K20) at a rate 114.24 Kg K20 hal.

Factor and their treatments were as follows: [1]
Control ( Cont) with recommended dose of chemicals
fertilizers but withoutany organicsources application , [2]
rice Straw (RS) rice straw applicationtosoil , the rice straw
was air dried and cut to pieces (1-2 cm), [3] ( BRS) mixed
between biochar rice straw (BR) and compost (ST) was used
in this experiment at rate 1 : 0.25 (w/w) respectively, and
keep its down plastic sheet 21 days and added water 10 %
(w/w) with stirthe pile at four days continuously for biochar
degradation,adsorption of organic minerals, storage of water
and there decreased C/N ratio from 134.86 (47.20/0.35) to
52.59 (42.60/0.81). (BR) through low pyrolysis process at
temperature of 400 °C for 30 minutes as a retention time
(Lu, etal., 2014). The biochar have been crushedandsieved
to size (< 2 mm), by the Jordan Maser company for import,
export. [4] (RSN) mixed betweenrice strawand ammonium
sulfate solutions at a rate 4.07 Kg N T-1 (animal feed contain
13.8 N T, equivalent 30 Kg urea T-1 corn Stover) were
prepared clear solution by ammonium sulfate : distilled
water (20.33 Kg : 142.3 L respectively) and mixed with air
dried rice straw (1-2cm size) and keep its down plastic sheet
21 days with stirthe pile at 48 h continuously at water 20 %
(w/w) and theredecreased C/N ratio from 73.0 (44.53/0.61)
to 48.53 (43.68/0.90). Ammonium concentrations in stock
solutions were measured using (Bremner, 1982) by a
Bioblock Scientific distiller. and [5] compost (ST).Two
times used foradd organic sources (treatments) for 0 - 30 cm
deeps from surface soil, (Ap1) application before three
weeks from sowing with tow times irrigation in week and
(Ap2)directapplication with sowing and three rates used
add from organic sources control its (Co) 0.00 organic
source, (C1)12.5Mghatand (C2) 25Mghal. Some of the
chemical and physical properties of the soil and organic
sources usedin the presentstudy are shown in Table 1and 2
Table 1. Some properties of soil usedin the experiment

before cultivation

Soil Properties
Particle size distribution (%)

Coarse Sand 63.11
Fine Sand 30.15
Silt 4.27
Clay 2.47
Texture Sand
CaCOs (gkg™) 6.13
Organic Matter (gkg?) 1.40
pH (1:2.5soil : water suspension) 8.01
Saturation Percent (SP, %) 21.00
EC (dS m™) (in soil saturation extract) 1.16
Bulk denisity Mgm™ 1.82
CEC (cmolic kg~ soil) 1.00
Available nutrients (mg/kg)

N 13.35
K 46.22
P 3.61
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Table 2. Some chemical characteristics of rice straw
(RS), biochar rice straw mixed compost (BRS),
biochar rice straw (BR) and compost (ST)
used in the experiment before cultivation

Properties RS BRS BR ST
EC (dSm-1) 1.26* 1.93* 2.12* 0.86”
pH 7.09* 780 797 7.75
Total carbon (gkg™) 445 426 472 293
CEC (cmol* kg nd 403 345 472
Total N (%) 0.61 081 035 146
Total P (%) 042 039 030 0.86
K (%) 086 131 092 206
Ca (%) 057 070 053 298
Mg (%) 025 029 022 050
Bulk density (Mgm™) 0.27 057 051 0.68

;Suspension of 1:5 organic wastes : water ratio (w/v),
Suspension of 1:20 compost : water ratio (w/v).

At 120 days from sowing, some of the growth
parameters suchas crop height (cm), dry weight/ plant (g),
tiller number and spikes number were registered. At
harvest time, April 2018 and April 2019 (130 days from
sowing), picked up by hand to avoid seed loss and air-
dried. Yield and yield components such as the weight of
100 seeds (g), the number of spike seeds, theyield of seeds
and straw (kg/plot).

Analysis of Soil Samples and Plant

Samples of soil after harvested have been dried,
passedthrough a sieve of 2 mmand retained for analysis.
For chemical analysis sub samples from grain and straw
were taken over dried at 70 °C for 50 h and digested using
concentrated sulfuric and perchloric acid - combination, (1:1
H2S04/HCIO4) Chapman and Pratt (1961). Available
nitrogenwas determined in KCl extract (1: 10) for soil or in
water, phosphorus was extracted by 0.5 N NaHCO3 Page, et
al., (1982) and available potassiumwas 1 N NHsOAc (pH
7.0) Jakson, (1973). Total percentage andthe available of N
were estimated by distillation using Kjeldahl apparatus
Black, (1965), P colorimetrically by UV-Vis.

Spectrophotometer using the Sn CI2 (Jackson, 1973)
and K indicator by the flame photometer, Black, (1965).
Protein percentagein grains was calculated asan N% x 6.25.
Statistical Analysis

The effects between soil, compost proportion and
Times application were analyzed using three factors of
variance (ANOVA). The analysis of variance (ANOVA)
was carried out the Co-State software (Ver. 6.311) for
determining the statistical significance (LSD) of the
treatments effect at a significance level P = .05 Gomez
and Gomez (1984). Also, regression statistical analysis (r
and r2) were carried out in order to establish the organic
carbon losses, relationship of the water retention
parameters and organic wastes rates.

RESULTS AND DISCUSSION

Laboratory experiment
Soil organic carbon

Table (3), show that the soil used in experiment
was found to be very poor in organic carbon (0.81 g Ckg-
Isoil), and application of organic wastes significantly raised
the organic carbon contents of soil. However, the longer
the incubation period, the lower was the organic carbon
contentin the soil. The end ofthe incubation period, losses
of organic carbon varieddepending on the type rice straw,
compost and rate of addition. In general about 19.9, 1.1,
34.2 and 29.4 % of these total losses occurred during 130
days of incubation dueto 12.5 Mgh-tand 21.2, 7, 20.6 and
32.1% due to 25 Mgh-! for RS, BRS, RSN and ST. Could
be attributed to considerable amounts of easily
decomposable. The above observation was actually
confirmed by the results of soil microbiological. Gilmour
and Gilmour (1980) who found that no more than 30% of
the added C decomposed after 120 days of incubation.
Similar results were found by (Saothongnoi, et al., 2014;
Maha, et al., 2018; El-Saied, et al., 2014 and Houssni, et
al.,2016). Application ofallcompost kinds in sandy soils
improves chemical and physical soil properties as bulk
density, pH, improved total carbon content, available
nitrogen and EC (Emmanuel, et al., 2012). Correlation
analysis was used to evaluate relationships between total
organic carbon losses and incubation time for all
treatments (Table 4). Highly significant correlation were
found between the two parameters for RS, RSN and ST
treatments, however BRS and controlwere not significant .

Table 3. Periodical changes in soil organic carbon (g kg1) as affected by RS, BRS, RSN and ST application

Time RS BRS RSN ST
(days) Control 12.5 (Mgh-1) 25.0 (Mgh1) 12.5 (Mgh1) 25.0 (Mg.h'l) 12.5 (Mgh-1) 25.0 (Mgh-1) 12.5 (Mgh-1) 25.0 (Mghh)
Organic carbon g kgt
1 0.81 3.12 6.60 3.43 6.85 3.04 6.51 2.96 5.89
5 0.80 3.10 6.58 3.45 6.50 3.01 6.45 2.90 5.83
20 0.82 3.05 6.50 3.40 6.44 2.56 5.74 2.74 5.41
40 0.78 2.88 5.97 3.42 6.51 2.10 4.98 2.39 4.66
70 0.80 2.46 5.15 3.40 6.38 1.85 4.96 2.19 4.32
90 0.77 242 4.89 3.35 6.30 1.83 5.01 2.10 4.13
130 0.78 2.51 5.20 3.39 6.37 2.00 5.17 2.09 4.00
LSD 0.05 ns 0.18 0.38 ns ns 0.40 0.68 0.15 0.36
Table 4. Regression of total organic carbon losses, Y (g carbon kg-! soil) for incubation time, X (days)
Treatments Regression equation r r’ n
Control Y =0.81+(-0.00026) x 0.700814 0.49114 7
RS 125 (Mgh™) Y =3.093+(-0.0060) X 0.760956 0.579053 7
25.0 (Mgh™?) Y =6.55+(-0.014) X 0.833656 0.694982 7
BRS 125 (Mgh) Y =3.46+(-0.00078) X 0.635778 0.404214 7
25.0 (Mgh™) Y =6.61+(-0.0026) x 0.70169 0.492369 7
RSN 125 (Mgh) Y =2.80+(-0.0091) X 0.901128 0.812032 7
25.0 (Mgh™) Y =6.1+(-0.01093) x 0.902711 0.814888 7
- 125 (Mgh™) Y =2.85+(-0.0073) X 0.930597 0.866011 7
25.0 (Mgh™?) Y =5.69+(-0.0157) x 0.93801 0.879863 7
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Increasing incubation period the total organic
carbon losses linearly dependingon thetypeand added rate
of organic wastes. In these soil the rates of organic carbon
losses (YY) for an incubation day (X) are calculated from
regression equation for all treatments. Rice straw biochar
has important effects directly or indirectly significant
increasing of microbial populations by influence of
microbial nutrition (Xu, et al., 2014). Weber, et al., (2007)
reported thatbiochar degradation of 25% within 100 years,
translatedinto abiocharturnover ofaround 300 years. Rice
straw application in sandy calcareous soil has a positive
effect on chemical properties as CEC increases, organic
carbon increases, organic matter increases, total N
increases, C/N decreasesand biological activity increases
(Houssni, et al., 2016).

Addition of biochar decreased organic matter
decompositionafter its recalcitrant nature thermally which
seriated microbial decomposition and physicochemical
protectionofnative Soc which had toincrease Soc stability .
Soil water retention

Table (5) showed that the effect of RS, BRS, SRN
and ST on soil water retention in sandy soil, organic

sources have higher water available content than the soil
without organic and the higher organic wastes dose
increased the wateravailable in the soil. Fromtable (5), we
found a positive effect of rice strawand compost on water
contents SP (0.01 bar), FC (0.3 bar), PWP (15 bar) and
AW (water retention at FC - PWP). In gnarly for RS, BRS,
SRN and ST about 22.0, 25.5, 22.9 and 26.6 % due to 12.5
Mg hal while 23.1, 25.7, 24.0 and 28.1 % due to 25 Mg
ha-tfor SP; 10.1, 10.2, 10.9 and 11.9 % due to 12.5 Mg ha-
1 while 10.8, 112, 11.4 and 12.5 % due to 25 Mg hal for
FC and 7.9, 8.0, 8.6 and 9.5 % due to 12.5 Mg ha! while
8.5, 88, 80 and 9.8 % due to 25 Mg hal for AW
respectively, at one day from incubation. The direct
positive effect of the investigated, soil organic wastes on
water retention with the compost and rice straw because
may be its degradationrequiresashort time but molecules
the biochardegradation requiresa long time. These data in
line with those obtained by (Tomasz, 2014 ; Brewer, et al.,
2014 and Sorrenti, et al., 2016)). Linlin, et al., (2018)
reported thatapplication of compost and rice straw to soil
had a beneficial impact on the fundamental hydraulic
characteristics and enhanced water retention ability.

Table 5. Effect of RS, BRS, RSN and ST application on soil water retention at one day from incubation

Soil

Pressure chamber (bar)

0.01 0.10 0.30 3.00 10.0 15.0
Treatments Moisture (cm3 cm) Soil
Control 0.211 0.148 0.097 0.074 0.033 0.020
RS 12.5 (Mgh™ 0.220 0.113 0.101 0.079 0.036 0.022
25.0 (Mgh™}) 0.231 0.122 0.108 0.084 0.038 0.023
BRS 12.5 (Mgh™) 0.255 0.170 0.102 0.075 0.034 0.022
25.0 (Mgh™) 0.257 0.185 0.112 0.079 0.038 0.024
RSN 12.5 (Mgh™) 0.229 0.129 0.109 0.081 0.039 0.023
25.0 (Mgh™d) 0.240 0.162 0.114 0.090 0.044 0.024
ST 12.5 (Mgh?) 0.266 0.181 0.119 0.102 0.035 0.024
25.0 (Mgh}) 0.281 0.190 0.125 0.105 0.047 0.027
r’ 0.940523 0.983681 0.874220 0.802542 0.576395 0.467518

In sandy soil, rice straw induced important soil
physical characteristics (decreasing bulk density and
increasing porosity, water holding ability and water
content), important soil chemical characteristics. (Maha, et
al.,2018). Addition of compostand rice strawin clay loam
soil considerably improved hydraulic conductivity, reduced
solid phase, enhancedtotal porosity, and soil water content
to retain soil water (Moniruzzaman, et al., 2007).

Application of rice straw composts with asource of
nitrogen ammonium sulfate in sandy soils improved
physical characteristics, field capacity and welting point
(Magdi, et al., 2003).

Field experiment
Plant growth

Datashown in Table (6) demonstrate the impact of
organic sources (RS ; BRS ; RSN and ST) and the
application times on the growth characters of wheat
plants.Theobtained results show that effect of BRS, RSN
and ST significantly increased plant height and dry
weight/plant of wheat plant. The relative increase of plant
height were 36.58, 68.95 and 7473 % where dry
weight/plant were 35.00, 48.44 and 69.06 %, respectively
due to the addition of 25 Mg ha! at before three weeks
from sowing where plant height were 31.58, 33.68 and
73.95 %; where dry weight/plant were 34.69, 35.31 and
65.62% due to the addition of 25 Mg ha! BRS, RSN and
ST at with sowing respectively while RS only was not
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significant. BRS, RSN and ST application at a rate 12.5
Mg hal, for plant height and dry weight/plant were
significant and the relative increase for plant height 26.68,
50.26 and 53.42%, Where the dry weight/plant was 22.19,
35.00 and 38.44 % respectively at before three weeks from
sowing, the relative rise of 26.58, 26.32 and 50.53 % for
plant height where dry weight / plant was 22.50, 24.38 and
35.94 % respectively at with sowing. Only the addition of
12.5 Mg ha'l RSN and ST significant effect on number of
tillers , the high relative rise was 36.84 and 18.42 %
respectively for implementation before three weeks from
sowing and 15.79 and 18.42 % respectively forapplication
with sowing, however, owing to the addition of 25 Mg ha!
RSN and ST, the increase were 15.79 and 31.57 %
respectively before three weeks fromsowing, where 23.68
and 26.32 % respectively at with sowing. While spikes
number there were 47.06 and 32.35 % owing to the
addition of 12.5 Mg ha* RSN and ST at the application
before three weeks from sowing where 32.35 and 32.35 %
were at application with sowing, but the high relative
increase due to the addition of 25 Mg hal RSN and ST
was 32.35 and 47.06 % at application before three weeks
from sowing and were 38.30 and 32.35 % at application
with sowing respectively. Effect of BRS, RSN and ST on
development of wheat plants (Table 6) shows that there
was a substantial impact on plant height and dry weight,
but RSN and ST had a major impact on number of tiller
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and number of spikes. The interaction effect between
combined times of application and organic sources on plant
height and dry weight plant were significant. The plant
height, dry weight/plant, number of tillers and number of
spikes were obtained due to RSN and ST at 25 Mg ha! at
application before three weeks of sowing. These data in
line with those obtained by (Cosmas, et al., 2019, Maha, et

al., 2018, Hassanein and Abul-Soud 2010). Ahmed and
Naeem (2012) reported that composting increasing plant
growth parameters. Biochar rice straw improves the
stability of organic carbon and organic fraction (Lehmann
and Joseph 2015). Biochar increased plant growth of
different plants (Zhang, et al., 2016).

Table 6. Effect of RS, BRS, RSN, ST and times application (Ap) on some growth at ripeness stage of wheat plant

Organic rates (Mg ha'?)

Organic rates (Mg ha'?)

(L)er;?ealzlc C: C> C:1 _ C> Cl_ Cz C:1 _ C>
Dry wt. straw (g) plant™ Plant height (cm) No of tillers plant (10) No of spikes plant (10)
Control 3.20 38.00 38 34
Ap1
RS 3.45 3.49 41.00 41.90 34 36 33 34
BRS 391 4.32 48.20 51.90 35 32 35 33
RSN 4.32 4.75 57.10 64.20 52 44 50 45
ST 4.43 5.41 58.30 66.40 45 50 45 50
Ap2
RS 3.35 3.39 37.90 39.60 32 34 32 34
BRS 3.92 431 48.10 50.00 30 30 30 30
RSN 3.98 4.33 48.00 50.80 44 47 45 47
ST 4.35 5.30 57.20 66.10 45 48 45 45
L.S.D.0.05 0.68 1.07 4.62 4.94 7.6 8.5 6.4 6.8

Yield components

Table (7) shows the grain yield, strawyield and 100
seed weight reacted to BRS, SRN and ST but SR not
affected. The highest relative increasefor grain yield, straw
yield and 100 seed weight over control for BRS were
45.13, 36.82 and 17.24% ; RSN 58.70, 44.77 and 18.97 %
and ST 69.32, 61.59 and 19.31% respectively due to the
addition of 25 Mg hal and application before sowing.
While BRS were 32.74, 29.54 and 16.19% ; RSN 56.34,
35.23 and 17.93 % and ST 67.55, 43.64 and 18.28 %
respectively due to the addition of 25 Mg ha? at
application with sowing. Where No. of grain spike!

significant affected with RSN and ST was considerably
25.00 % and 38.00 % above before sowing application but
20.0 % and 30.0 % above with sowing application
compared to control owing to 25 Mg ha! respectively.
The comparative height rise for protein over control for to
addition BRS before sowing was 66.66% ; RSN 70.37%
and ST 77.77% While BRS was 58.52 % ; RSN 51.85 %
and ST 74.81% owing to the addition of 25 Mg ha! for at
sowing application. These data are in line with those
obtained by(Cosmas, et al., 2019, Abd El-Aziz, et al.,
2016, Xu, et al., 2014, Hassanein and Abul-Soud 2010).

Table 7. Effect of RS,B RS, RSN, ST and times application (Ap) on grain, strawyield, weight of 100 seed (g), No of
grain spike! and Grain protein % at ripeness stage of wheat plant
Organic rates (Mg ha't) Organic rates (Mg ha't)

Grainyield (kg plotY)Strawyield (Kg plot)Weight of Seed (g) 100No of grain spike’?  Grain protein (%)
Control 3.39 4.40 2.90 40 8.44
Ap1
RS 3.12 3.42 4.39 4,52 3.03 3.10 42 41 8.44 8.75
BRS 4.82 4.92 5.78 6.02 3.35 3.40 41 42 12.0 14.06
RSN 5.16 5.38 6.19 6.37 341 3.45 49 50 125 14.38
ST 5.36 5.74 6.81 7.11 3.44 3.46 50 55 13.13 15.00
Ap2
RS 3.10 3.36 3.56 4.27 3.08 3.10 41 40 8.19 8.63
BRS 4.35 4.50 5.70 6.10 3.30 3.39 40 44 11.56 13.37
RSN 5.10 5.30 5.95 6.50 3.38 3.42 45 48 12.50 12.81
ST 5.18 5.68 6.32 7.10 3.43 3.43 50 52 13.25 14.75
L.S.D.0.05 0.93 1.02 1.15 1.27 0.28 0.31 4.20 5.10 0.36 0.50

Table (7) indicates the impact of organic sources
and the time of application in the yield and yield
components. The significant affected of BRS, RSN and
ST on wheat yield and yield components may be due to
theireffect on physiochemicaland nutrients characteristic
of soil. Karer, et al., (2013) that increasing yield and yield
components of various crops under organic sources.
Similarl ( Cosmas, et al. 2019 ,Mahaet, al., 2018; Aidee, et
al., 2015 and Moniruzzaman, et al., 2017). Vaccari, et al.,
2011) reported that under field conditions biochar

increased wheat grain yield. Biocharapplication increased
soil productivity (Jeffery, et al., 2015).
Nutrient contents

Data presented in Table(8,9) revealed that organic
sources BRS ,RSN and ST and tow times of treatments
application were significant effecton N ,K and P contents
in seeds and straw compared to control, whereas organic
source RS were not significant affected. The relative
increased of N content over control due to 25 Mg hal to
BRS, RSN and ST were 66.66, 70.37and 77.77 % for

53



Mohamed, M. S. and M. Y. EL- Masry

grain,; 33.33, 43.33 and 58.33 % for straw, at time before
sowing and were 5852, 51.85 and 74.81 % for grain,;
33.33, 35.00 and 41.66 % for straw, at time with sowing
respectively. The relative increase of K content over
control under 25 Mg hal BRS ,RSN and ST were 36.84,
46.20 and 52.63 % for grain ;59.91 ,63.36 and 66.66 % for
straw at time before sowing and were 33.92 ,42.11 and
49.71 % for grain 43.39 ,56.68 and 62.88 % for straw, at
time with sowing respectively .

Table 8. Effect of RS, BRS, RSN, ST and times
application (Ap) on the concentration (%) of
N, K and P by wheat grain after harvested at
ripeness stage of plant growth

Organic rates (Mg ha'?)

Eelgeal'glc Ci1 C, Ci C, Ci1 C,
Conc. of N(%) Conc. of K(%) Conc. of P(%)
Control 1.35 1.71 0.24
Apl
RS 135 140 180 190 029 0.30
BRS 192 225 208 234 036 040
RSN 200 230 210 250 039 045
ST 2.10 240 235 261 0.41 0.48
Ap2
RS 131 138 180 188 025 0.26
BRS 185 214 200 229 032 0.38
RSN 2.00 205 205 243 0.38 0.43
ST 2.12 236 234 256 0.37 0.45
LS.D.0.05 055 068 035 045 0.08 0.12
Table 9. Effect of RS,BRS, RSN, ST and times

application (Ap) on the concentration (%)
of N, Kand P by wheat straw after harvested
at ripeness stage of plant growth

Organic rates (Mg ha'})

oranic "5 ¢, &G GG
Conc. of N(%) Conc. of K(%) Conc. of P(%)
Control 0.60 1.32 0.16
Ap1
RS 0.70 0.74 1.40 142 017 0.18
BRS 0.78 0.80 2.00 210 030 0.33
RSN 0.83 0.86 2.05 216 034 035
ST 0.90 0.95 2.10 220 036 0.38
Ap2
RS 0.65 0.75 1.40 141 016 0.18
BRS 0.77 0.80 1.80 190 026 031
RSN 0.79 0.81 1.89 207 030 031
ST 0.83 0.85 2.00 215 035 037
L.S.D.0.05 0.12 0.18 0.40 053 010 0.4

Therelative increase of P contentovercontrol due
to 25 Mg ha! to BRS, RSN and ST were 66.66 ,87.75 and
100 % for grain ;106.3 ,11.8 and 137.5 % for straw at time
before sowing and were 58.33 ,79.16 and 87.75 % for
grain ;93.75 ,93.75 and 131.3 % for straw, at time with
sowing respectively. The highest increase in N, Kand P
contents was obtained for 25 Mg h-! at time before sowing
application. RS not significanton N, Kand P concentration
(%)of wheat plant at ripeness stage with 12.5 and 25 Mg
ha -1 application and two times application. The highest
increase in N, K and P contents was obtained for 25 Mg h-1
at time before sowing application, RS was not significant
on N, K and P concentration (%) of wheat plant at ripeness
stage with 12.5 and 25 Mg ha 1 application andtwo times
application. These findings are consistent with the
outcomes acquired by(Cosmas, et al., 2019; Maha, et al.,
2018 ; Abd El-Aziz, etal.,2016 and Hassanein,and Abul-
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Soud 2010). Glaser, et al., (2015) who shown that the
biocharand compostapplication were impact on N, K and
P concentration percentage of wheat plantat ripeness stage.
(Vaccari, etal.,2011) dueto application of organic sources
BRS and compost biomass of wheat 30% and barley 10 %
over control, grain yield improvements and improved
nutrient availability (Karer, et al., 2013).
Soil Available N, K and P

Available concentrations of soil N, K and P at the
ripeness point of each treatment are shown in Table (10).

Application of all organic sources (RS; BRS; RSN
and ST) and two-fold application substantially impacted on
N; K and P (mg kg1)in wheat plant at ripeness stage. The
height relative increaseat ripeness stage of available soil N
(mg kg1 ) over control du to 25 Mg hal RS; BRS; RSN
and ST were 58.44, 88.00, 92.88 and 127.78% at time
before sowing respectively, whereas it were 58.00, 93.11,
93.33 and. 113.89% at time with sowing respectively,
whereas available soil K ( mg kg1 ) were 26.00, 42.39,
49.41 and 52.00% at time before sowing respectively,
whereas it were 28.37, 44.04, 49.88 and 53.90 at time with
sowing respectively.

Table 10. Effect of RS, BRS, RSN, ST and times
application (Ap) on soil available N, K and
P (mg Kg?! ) after wheat sampled at

ripeness stage of plant growth
Organic rates Organic rates

. (Mg hah) (Mg hah)

Eeieeeiglc Ci C Ci C Ci C Ci G

N K PNaHCOS PWater

(mgKg?) (mgKg?) (mgKg?) (mgKg?)

Control 9.00 42.30 3.79 0.79

Ap1

RS 1220 1426 5060 5330 518 550 100 100

BRS 15613 1692 5751 6023 552 607 119 127

RSN 1516 1736 6120 6320 563 610 120 130

ST 1815 2050 6310 6430 620 660 138 150
Ap2

RS 1320 1422 5130 5430 49 509 090 100

BRS 1510 1738 5710 6093 498 516 114 128

RSN 1587 1740 6010 6340 510 520 120 135

ST 1910 1925 6080 6510 570 581 131 146

L.S.D.0.05 292 40/ 690 865 112 118 010 016

PnaHcos : Available P extracted by NaHCO 3
Pwater : AvailableP extracted by water

Soil available Pnancos ( mg kgt ) were 45.12,
60.16, 6095 and 74.14% at time before sowing
respectively, whereas it were 8.44, 36.15, 37.2 and
53.30% at time with sowing respectively, but Soil
available Pwater (Mg kg ) were 26.58, 60.76, 64.56 and
89.87 at time before sowing respectively, whereas it were
26.58, 62.20, 70.89 and 84.48% at time with sowing
respectively.RS and RSN affected significantly on
available N, K and P at ripeness stages of wheat growth,
two rates and two times application. These data confirm
information acquired from (El-Saied, et al., 2014; Abd El-
Aziz, et al., 2016; Houssni, et al., 2016; Getinet, et al.,
2018 and Cosmas, etal.,2019) and (Ahmedand Naeem
2012; Saothongnoi, et al., 2014 and Usman, et al., 2016).
Ding, et al., (2016) addition of organic sources as a soil
enhancement contributes to its physical, chemical
properties aswellas N, P and K as available. Glaser, et al.,
(2015) who printed that compost and biochar use in
combination with inorganic fertilizers enhanced nutrient
availability.
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Soil salinity and bulk density

Table (11) presents soil salinity (soil saturation
extract), soil pH and bulk density as influenced by all
treatments. The implementation of BRS, RSN and ST
organic sources has an important impact on EC soil at
ripeness andtwo times application. The increased soil EC
du to 25 Mg ha' and the relative increase were 22.88,
27.12 and 32.20 at the time before sowing, respectively,
and at the time of sowing were 20.34, 24.58 and 33.90.
This rise was not substantially influenced by RS on soil
EC. Similar result ( Maha, et al., 2018; Aidee, et al., 2015;
Luo, etal., 2013 and Emmanule, etal., 2010). Basso, et all,
(2013) reported that positive effects of rice biochar
amendment on physiochemical properties.

Table 11. Effect of RS; BRS; RSN and ST and times
application (AP) on soil EC dSm™? , pH and
bulk density (Mg m3 ) after wheat sampled
at ripeness stage of plant growth

Organic rates Organic rates

Organic (Mg ha') (Mg ha'?)
Lewels Ci C, Ci C, Ci1 C2
EC (dSm1) soil pH(1: 2.5) bulk density (Mg m™)
Control 1.18 8.06 1.78
Ap1
RS 125 130 8.00 7.95 1.68 1.68
BRS 139 145 801 8.05 1.66 1.64
RSN 140 150 7.80 7.78 1.66 1.64
ST 152 15 7.76 7.72 1.61 1.61
Apz
RS 120 126 8.00 7.96 1.70 1.69
BRS 135 142 790 8.08 1.68 1.65
RSN 136 147 7.86 7.80 1.69 1.64
ST 150 158 7.80 7.74 1.65 1.60
LSD005 ns 0.22 ns 0.16

-- pH : (1:2.5) water : soil)soil saturation extract : ( EC

Data in Table (11) showed the effect of different
treatments onsoil bulk density. Alltreatments (RS, BSR and
RSN) did not substantially affect soil bulk density at two
rates andtwo times application. Compost slightly decreases
soil bulk density before three weeks of sowing of
development.The bulk density at ripeness stage decreased
from 1.78 to 1.61 and from 1.78 to 1.61 for application 12.5
and 25 Mg ha'! respectively at time before sowing. These
data obtained by, (Jézsef, et al., 2016; Lu, et al., 2014;
Moniruzzaman, et al., 2007) . Basso, et al., (2013) reported
that positive effects of rice biochar amendment on bulk
density. Brown and Cotton (2011), observed that soil bulk
density decreased due to increases in the organic fraction.

Data in Table (11) showed the effect of different
treatments (RS, BRS, RSN and ST) on soil pH. Compost at
rate of 12.5 and 25 Mg ha! decreased of soil pH. Soil pH
at ripeness stage at rate of 12.5 Mg ha1 decreased from
8.06 to 7.76 in time before sowing application and from
8.06 to 7.80 with sowing application ,while at rate of 25
Mg haldecreased from8.06 to 7.72 in time before sowing
application and with sowing application decreased from
8.06 to 7.74. BRS at rate of 25 Mg hal in two times
applicationsshowed aslight increase in soil pH at growth
phase butinterest decreasein soil pH at ripenesis phase at
rate 125 Mg ha?l and tow times. These data confirm
information acquired from (Maha, et al., 2018; Linlin, et
al., 2018 Abd EI-Aziz, et al., 2016). Castaldi et al., (2011),
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found a pH in a field soil increased from 5.2 to 6.7
following biochar amendments at rates 6 and 3 kg m? for
two growing seasons of wheat.

CONCLUSION

In sandy soil, certain chemical and physical
characteristics and wheat plants (Triticum aestivum L. Masr
one)yield andyield components in the ripeness stage were
positively impacted by organic sources RS < BRS < RSN <
ST respectively, rate 25> 12.5 Mg haland Ap1 > Apz. The
current data were recorded and statistically analyzed as an
average of two seasons. The highest relative of organic
carbonandwater contents impacted by organic sources BRS
<RS < RSN <ST respectively, rate 25> 12.5 Mg ha and
Ap1>Ap:. Yield and yield components, N, Kand P contents
ofseedsand straw were considerably impacted as BRS<RSN
< ST respectively.soilavailable N, Kand P was considerably
impacted as RS< BRS<RSN < ST respectively, rate 25 >
12.5 Mg hatand Ap1> Ap2. Compost slight decrease soil
bulkdensityand pH at twostages of growth and tow times
application. Organic sources RS and RSN due to a slight
decreasesoil pH at ripeness stage and two times application,
but BRS in two times application showed slightly increased
ofsoilpHat rate 25Mg ha! butat rate 12.5Mg ha? showed
not increased of soil pH.

Add compost effect on the estimated growth
parameters, nutrients and yield components was slightly
more pronounced than rice straw mixed with ammonium
sulfate which the latter (RSN) can be used for improving
productivity of sandy soil.
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