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ABSTRACT

The experiment was carried out during the months from (Jure — August), in
2007 at the Agricultural Researches Station, Faculty of Agriculture, Mansoura
University. This work aimed to study the effect of culting rice straw and the various
additions on some chemical and physical properties of rice straw compost at different
periods during composting{60,75and 90days).

Relevant data revealed that .the total organic carbon, total nitrogen and C/N
ratio of the composted rice straw was significantly affected by cutting and different
additive of urea (0, 10.13 , 15.46 and 24.54 g urea /Kg) , lime with (10g/kg and
without adding) , super phosphate 15g/Kg and clay soil {100g/kg) at the
periods of composting. The pH value and EC value of the composted rice straw was
significantly affected by cutting , different additive of urea and lime at the periods
of composting .Treatment of fine rice straw (L1) gave the greatest bulk density and
water holding capacity, However, the treatment of high tall rice straw (L2) gave the
lower values at the three periods. In addition, relevant results suggested cutting rice
straw angd addition some additives such as urea and lime to improve some chemical
and physical properties of rice straw compost.

Keywords; chemical and physical properties, lime, rice straw compost.

INTRODUCTION

In Egypt the cultivated area with rice reached about 1.6 million
feddans in the season of 2007 that which - produced about 3.6 million tons of
rice straw . Non-optimal use of rice straw by burning results in increasing
born of severe air pollution known as " black cloud" over Cairo in autumn
season and that the high proportion of suspended particles in the air (PMyg),
according to annual monitoring data of Egyptian Environmental Affairs
Agency (EEAA), (2007). One of the most important bad effects resulting from
the burning of rice straw dn the soil is the death of all living organisms
beneficial to the soil and buming of organic material in the surface layer of
soil, which resulted in reducing fertility of agricultural land. Open burning of
rice straw in the field is the incomplete combustion in nature hence large
amounts of pollutants are emitted, including toxic gases (carbon monoxide
(CO), volatile organic compound (VOCs), and carcinogenic polycyclic
aromatic hydrocarbons) and fine particles.

Rice straw compost is most commonly applied to paddy fields to
improve soil fertility and increase rice yield. Application of rice straw compost
to paddy field scii generally increases microbial number, microbial biomass,
and enzyme activity (Hayano ef af.. 1995).

Using compost in crop fertilization also would reduce the need for
some inorganic fertilizers and would help to bring area producers into
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requlatory compliance. The composting process will use the carbon in the
straw and the nitrogen in the manure to produce a quality soil amendment
free of weed seeds, herbicides and pathogens. Moreover, the nutrients
removed in crop production will be returned to the scil, thus improving soil
fertility and demonstrating true sustainabiiity (Cynthia A. Daley, 2005).

Benefits of compost applicaticn in agriculture mainly result from its
content of organic matter, plant nutrients, promoting pfant growth and
inhikiting root pathogens/soil-borne plant diseases (Alvarez et af.., 1995 and
Perner et al.., 2008).George et al., (2004) suggested that Organic farming is
a whole-system approach to optimizing the natural fertility rescurces of a
farm. It works through traditional practices of recycling farm-produced
livestock manures, composting, crop rotation, green manuring, and crop
residue management. Secondarily, organic agriculture looks to local waste
products-manures, food and seafood processing wastes, to supplement soil
fertility economically.

Haggag (1994) suggested using additive activators of ammonium
sulphate (20.5%N) at the rate of 0.7% N, calcium super phosphata
(15.5%P205) at the rate of 0.11% P205, lime, manure and soil. There
additive led to decrease C% and increase N% which were reflected in
decreasing the C/N ratio where the differences reached to the level of
significance.

Zewiny (2001) studied the using of different combinations of farmyard
manure {FYM), banana residues (BR) and filter mud (FM) with and without
additives barley wastes (BW), bagasse ash (Ba), Rock phosphate (RP) and
dolomite (DO) for making compost and found that organic carbon and C/N
ratioc were decreased during compost. However, total ash, total nitrogen
fulvic acids and degree of humification were increased during composting.

El- Hammady et al., (2003) make rice straw compost was
composted using different accelerating amendments such as bacterial
decomposers (mixed liquid culture of Bacillus ssp and Streptomyces ssp);
bacterial decomposers with Organic manure (chicken, cattle and farm yard
manures) and chemical activaters (Ammonium  sulphate  and
superphosphate) with full and half recommended dcses. Composting process
extended for 8 weeks. After two months total nitrogen, C/N ratio, P, K,
Generally, total nitrogen was increased 3 to 7 fold, but C!N ratio decreased 5
to 17 fold compared with rice straw. :

Composting is considered to be an important approach for treating a
wide variety of organic solid wastes. However, plenty of factors, such as
meisture content, oxygen supply and biodegradability of the composting
materials, can directly affect composting process. Other factor like pile
settlement can also indirectly hinder the successful composting. Pile
settlement starts as scon as a compagsting pite is built, which leads to a
reduction in the local porosity and permeability. Such an occurrence can
significantly affect the efficiency of oxygen supply, water evaporation and
heat ventilation rates in a composting pile (McCartney and Chen, 2001;
Barrington et al.., 2003 and Chang and Veeken, 2004).

Raabe (2001} conciuded that, Composting warks best if the moisture
content of materials in the pile is about 50 percent. Too much moisture will
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make a soggy mass, and decomposition wili be slow and will smell. If the
organic material is too dry, decomposition will be very slow or will not occur at
ail.

Korany (2001) found that , moisture is necessary to support the
metabolic processes of the microbes. Water provides the medium for
chemical reactions transport nutrients and allows the microorganisms to
move about. In theory biclogical activity is optimal when the materials are
saturated. It ceases entirely below 12-15% moisture content. However, the
optimum results required a moisture around 55% (Bertran et af.., 2004),

Fauci et al.,{1999) and Vucrinen and Saharinen { 1999) , reported
that there is an increase of total nitrogen during composting of dairy cattle
and pig manure mixed with sphagnum and a little barley straw and
composting of biosolids, manure, bedding ,ash and wood chips feedstocks.

Carbon and nitrogen, negative relationship was found between C/N
ratio and microbial activity on a composting systems treating pulp and paper
biosolids (Larsen and McCartney, 2000).

Sommer (2001} reported that the compost with a porous tarpaulin or
compacting the compost reduced emission losses to 12-18% of total -N
compared with a loss of 28 % during composting of untreated deep litter.

Sasaki et al., (2003) found that, adjustment of the pH value during the
compost fermentation was also important for progression of the oil
degradation. When the pH value was not controlled, the pH value decreased
quickly and reached about 2 and the oil degradation was stopped. Adding
caustic lime to the raw materials caused the pH value of the compost to
stabilize at approximately. _

The following research aims to study the effect of cutting rice straw and the
various additions on some chemical and physical properties of rice straw compost at
different periods during composting.

MATERIALS AND METHODS

The current study was carried out at the Agricultural Researches

Station, Faculty of Agriculture, Mansoura University.

This experiment laid out during the months from (June — August), in 2007,

1-Materials:

1-1- Rice straw:-

Rice straw (RS) was obtained from El Shawamy viliage far from Mansoura

city about 30 Km North.

The collected rice straw (RS) was chopped into two lengths:

1- Fine L1 (less than 2 cm).

2-High tall L2 {70 -80 cm).

1-2-Additives

1- Nitrogen fertilizer (urea, 46.5 %).

2- Phosphate fertilizer (ordinary super phosphate, 15.5% P205).

3- Lime (CaC03). ]

4- Clay soil surface sample, (0-30cm), the source of microbial, which
collected from orchard of Agricultural Research Station of Mansoura
University. The soil is clayey in texture; pH was 7.7 and EC was1.56
dSm-1.
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1-3- Compost experiment:

Sixteen mixtures were prepared by weight bases using rice straw with and
without adding the following combination of additives:
1-Nitrogen fertilizer (Urea 46.5%} by four levels.

C0: No additive urea.

C1. additive urea (48.5 %)} 10.13 g to reacd C/N ratio 50/1.
C2: additive urea (46.5 %) 15.46 g to reacd C/N ratic 40/1.
C3. additive urea (46.5 %) 24.54 g to reacd C/N ratio 30/1.
2- Phosphate fertilizer (ordinary Super phosphate 15g P205).
3- Clay soil (100g).

4- Lime {CaCo3) with (10g and without adding).

A1 without adding and A2 with adding (CaCo3)

1Kg of each rice straw was composted in plastic container. Moisture
initially adjusted to 60% of water holding capacity and remained at 50 to 0%
during composting period. All of piles were received clay soil (100g) , the soil
was as a source of microbial and ordinary Super phosphate 15g P205 was
as a source of Phosphate fertilizer . half of piles were received lime
{CaCo3) 10g and rect of piles were without adding lime (CaCo3). Urea (
46.5%) as a source of nitrogen fertilizer, quarter {1) of piles did not receive
urea (CO) , quarter (2) of piles had addition of urea (46.5 %) 10.13 g to bring
C/N ratio 50/1 (C1} , quarter (3) of piles had received urea (46.5 %) 1546 g
to read C/N ratio 40/1(C2) and quarter {4) of piles were adjusted by urea
(46.5 %) 24.54 g to bring C/N ratio 30/1 (C3).

The piles were turned out twice weekly and samples taken at three
pericds ie.; 60, 75 and 90 days. Hence these samples were analyzed for
total organic carbon, total nitrogen, C/N ratic, water holding capacity, bulk
density, and pH value.

Compost material pH was measured in 1:20 organic material, water
suspension according to (Cottenie et al. 1982).Electrical conductivity was
measured in 1:20 organic material: water  extract using conductivity-meter
after shaking for 1 hour and filtration (Cottenie et al.. 1982).. Total nitrogen
content in the samples was converted to NH4 by digestion with concentrated
H2504 in the presence of salicylic acid and a catalyst mixture. NH3 was
determined after steam distillation by capture in an excess boric acid solution
and titrated with N/70 HC1( Jackson 1958). Bulk densities of compost were
determined using the core method according to Vomocil {(1965). Water hoiding
capacity (W.H.C) was determined by using the described principles and notes
of (Dewis and Freitas, 1970).

Soil analysis:Scil pH was determined in saturated sample by the
methods described by (Richard, 1954) as on soil paste Electrical conductivity
was measured in 1:5 soil water extract using conductivity-meter (Jackson,
1958).

Statistical analysis :analyses of variance (ANOVA) for the data of the
greenhouse experiment were tested for significance and T test at 5% level of
probability to test the difference between various treatments.
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RESULTS AND DISCUSSION

Changes in some chemical and physical pronerties of rice straw and
their mixtures during composting:
Chemical properties:

1- Total organic carbon

Data in Table (1) reveal that Total organic carbon of the composted rice
straw was significantly affected by cutting at the different periods of
composting. Treatment of fine rice straw (L1) gave the lower total carbon
(26.66, 26 45and 26.15 95) However, the treatment of high tall rice straw (L2}
gave the greatest values (41.17, 39.13 and 38.11%) at the three periods
respectively.

Also, data in the same Table show that addition of Ilime gave the
highest mean value of total organic carbon (36.22. 35.13 and 34.46%) with
(A2C0) while, the lowest mean value of this attribute were (31.82 , 30.75 and
29.93%) with (A1C3) at without addition of lime at the three periods,
respectively.

Data in the same Table show that addition of urea gave different mean
values of total organic carbon. At the end of composting the mean values of
this attribute were (33.83, 3262, 32.45aznd 28.93%) with (A1CO ,
A1C1,A1C2 and A1C3) at without addition of lime also, the mean values of
this attribute were (34.46, 32.39, 31.09and 30.31%) with (A1C0 , A1C1,A1C2
and A1C3) at with addition of lime , respectively.

Table1: Impact of treatments on TC% at three periods.

Periods
Treatments 1st 2nd 3rd
Cutting length
L1 26.66 7 26.45 26.15
L2 4117 3913 38.11
F Test i - >
Additives

A1CO 35.53 34.52 33.83
A1C1 33.97 33.03 32.62
A1C2 33.28 32.69 32.45
A1C3 -~ T 31.82 30.75 29.93
A2C0 36.22 3513 34 .46
A2CH 35.02 33.14 32.39
A2C2 33.62 32.05 31.08
A2C3 31.89 1 3105 30.31
F test * ! * *
LSD 0.05 0.18 ( 0.08 0.28

L1: Fine rice straw, L2: High tall rice straw, C0: No additive urea, C1; Additive urea 10.13
g/ kg, C2: Additive urea 15.46 af kg, C3: Additive urea 24.54 g { kg, Al: Without
adding lime and A2: With adding lime.

This decrease in Total organic carbon during composting are due to
mineralization of composting materiais. These data are in accordance with
that found by Eghball et al.., (1997), who found that the carbon loss during
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composting ranged from 46 to 62 % for beef cattle feedlot manure. Moreover,
it ranged from 12% to 38% for dairy cattle and pig manure mixed with
sphagnum and a little barley straw (Vuorinen and Saharinen, 1699).

2. Total Nitrogen

Data in Table (2) reveal that Total nitrogen of the composted rice
straw was significantly affected by cutting at the different periods of
composting. Treatment of fine rice straw (L.1) gave the greatest total nitrogen
(1.3, 1.54 and 1.61%).However, the treatment of high tall rice straw (L2) gave
the lower vaiues (1.25, 1.35 and 1.46 %) at the three periods respectively.

Also, data in the same Table show that addition of lime gave the
lowest mean value of total nitrogen (0.76 , 0.82 and 0.93 %) with {(A2CQ)
while, the highest mean value of this attribute were (1.66, 1.87 and 2.09%)
with (A1C0) at without addition of lime at the three periods, respectively.

Data in the same Table show that addition of urea gave different
mean value of total nitrogen. At the end of composting data the mean values
of this attribute were (0.97, 1.37, 1.74 and 2.09%) with (A1C0, A1C1,A1C2
and A1C3) without addition of lime also, Increase the mean values of this
attribute were (0.93, 1.45, 1.74 and 2.01%) with (A1C0 , A1C1,A1C2 and
A1C3) with addition of lime , respectively.

The present results are in accordance with those reported by
(Korrany .2001), Zewiny (2001) and Al-Agamy (2008) All increases rice straw
as a result of the higher bio-oxidation of the easily decomposable
carbenaceous substances, (Estefanous ef af..,1996),

In addition, Kaloosh (1994).found that the increase in total nitrogen
during the composting process may be due to loss in the weight of
composted materials, beside the stimulation of N2- fixers activity grown on
the products of cellulose decomposition.

Table 2: Impact of treatments on TN% at three pzriods,

Periods
Treatments 1st 2nd 3rd T
Cutting length
L1 1.3 154 | 181
L2 1.25 1.35 1.46
F TESt o LE ] AW
Additives

A1CO 0.90 0.93 0.97 -
A1CA 1.16 1.25 1.37
A1C2 1.46 1.58 1.74
A1C3 1.66 1.87 2.09

Co 0.76 0.82 (.93
A2C1 1.18 1.33 1.45
A2C2 1.39 1.61 1.74
A2C3 1.65 1.76 2.01
F test * * *
LSD 0.05 0.15 0.08 0.23

In this respect Fauci et af.(1998) and Vuorinen and Saharinen
(1999), who reported that there is an increase of total nitrogen during
composting cf dairy cattle and pig manure mixed with sphagnhum and a little
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barley straw and composting of biosclids, manure, bedding ,ash and wood
chips feedstocks.
3-C/N ratio

Data in Table (3) reveal that C/N ratio of the composted rice straw
was significantly affected by cutling at the different periods of composting.
Treatment of fine rice straw (L1) gave the lower C/N ratio (23.47, 20.95and
18.39 %) However, the treatment of high tall rice straw (L2) gave the greatest
values (35.16, 31.41 and 26.77 %) at the three periods respectively.

Also, data in the same Table show that addition of lime gave value
of C/N ratio at the end of composting data (16.73 %) with (A2C3) while, value
of this attribute were (16.18%) with (A1C3) at without addition of lime.

Data in the same Table show that addition of urea gave different
mean values of C/N ratic. At the end of composting data the mean values of
this attribute were (33.29,23.35,19.83 and 16.18 %} with (A1C0 , A1C1,A1C2
and A1C3) without addition of lime, also, the mean values of this attribute
were (34.84 |, 22.46 , 17.92 and 16.73 %) with (A1C0 , A1C1,A1C2 and
A1C3) with addition of lime , respectively.

Similar observation are obtained by ( Hanafy et al.., (1890); Lannotti ef
al.., 1994; Abou El-Naga et al, {1997); El-Halwagi ef al., (1998);, Allam,
(1999), Mohamed, { 1999) , Korrany, (2001) , Zewiny (2001) and Al-Agamy
(2006) . The decrease in C/N ratio during composting is accomplished by
microorganisms, which use the carbonaceous materiais as their C source
and nitrogenous materials as N source (Korrany, 2001).

During composting, C is lost to the atmosphere mainly as CO2,
whereas N is lost mainly as NH3 gas. However, the loss of C as CO2 exceed
the loss of N as Nh3, resulting in C/N ratio decrease {Rechcig!, 1995).

At the end of composting ,almost all the composted substrates are
reached to value about 15, which will be in suitable from for application to the
soil., Jimenez and Garcia {1992) considered that a C/N ratio lower than 12
for municipal solid waste compost indicates a good degree of maturity.

Table 3: Impact of treatments on CIN ratio at three periods.

Periods
Treatments 1st 2nd 3rd
Cutting length
L1 23.47 20.95 18.39
L2 35.16 31.41 26.77
F Test * * *
Additives

A1CO 38.74 36.09 33.29
A1C1 2892 26.58 23.35
A1C2 T 2485 22.11 19.83
A1C3 22.01 20.12 16.18
A2C0 46.81 41.01 34.84
A2C1 - 289 24 .58 22.46
A2C2 23 67 19.43 17.92
A2C3 20.79 19.52 16.73
F test * * *
LSD 0.05 1.04 1.09 1.06
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4. pH value: :

Data in Table (4) reveal that pH value of the composted rice straw
were reduced at the end of composting (7.7) in (L1) fine rice straw, while in
(L2} high tall rice straw(7.9) from the initial values.

Also, data in the same Table show that the value of pH as affect by
lime addition .The greatest values of the pH value were found ( 8.3, 8.2
and 8)in (A2C3) with addition of lime at the three periods .While the lowest
values of the this attribute were attained (7.7, 76 and 7.5 %) in (A1C0)
without addition of ime at the three periods, respectively.

Data in the same Table show that addition of urea gave the different
mean values of pH value . At the end of composting the mean values of this
attribute were (7.5 : 7.8)with (A1C0O : A1C3) without addition of lime also,
increase the mean values of this attribute were (7.6:8 ) with (A1C0 :A1C3)
with addition of lime , respectively.

Similar results were reported by Estafanous et al.. (1996), Alilam
(1996) and Korrany, (2001).

Table 4: Impact of treatments on pH value at three periods.

Periods
Treatments 1st 2nd 3rd
Cutting length
11 7.95 7.8 7.7
L2 8.05 7.9 7.9
F Test NS NS NS
Additives
A1CD 7.7 7.6 7.5
A1CH 7.9 7.8 7.7
A1C2 80 7.9 7.7
A1C3 8.1 7.9 7.8
AZCO 7.9 7.8 7.6
A2C1 8.1 8.0 7.9
A2C2 8.2 8.1 7.9
Kn2C3 8.3 8.2 8.0
F Test NS NS NS
LSD 0.05 -~ -= -

5. Electrical conductivity (EC):

Data in Table {5) reveal that EC value of the composted rice straw
was significantly affected by cutting at the different periods of composting.
Treatment of fine rice straw (L1) gave the greatest EC value (1.56, 1.62 and
1.68 dsm-1) However, the treatment of high tall rice straw (L2) gave the lower
values (1.53, 1.58 and 1.67 %) at the three periods, respectively.

Also, data in the same Table show that the addition of lime gave
the highest mean value of EC value (1.74, 1.79 and 1.84 dsm-1)in (A2C3)
while, the lowest mean value of this attribute were (1.27, 1.37 and 1.49 dsm-1
ywith (A1CO} at without addition of lime at the three periods, respectively.

Data in the same Table show that addition of urea gave the
different mean value of EC . At the end of composting data reduced
increase the mean values of this attribute were (1.49, 1.55, 1.70 and 1.82
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dsm-1) with (A1C0 , A1C1,A1C2 and A1C3) at without addition of lime also,
increase the mean values of this attribute were (1.54, 1.67, 1.77 and 1.84
dsm-1) with (A2C0 , A2C1,A2C2 and A2C3) at with addition of lime at three
periods, respectively,

The significant increases in the electrical conductivity of composted
rice straw could be related to the relatively high concentrations of urea and
other ions related during the rapid mineralization of crganic matter. E-Nadi et
al.  (199%) showed that the high values of EC recorded during the
decomposition may be due to the increase of released soluble inorganic and
organic ions during mineralization process .The obtained results are in
agreement with those obtained by Neilssen ef al. (1997), Ahdel -Wahab
{1998) , Allam (1996) and Korrany, (2001) .

Table 5; Impact of treatments on EC_dsm-1 at three periods.

Periods
Treatments 1st 2nd 3rd
Cutting length
L1 1.56 1.62 1 189
L2 1.53 1.58 | 167
F Test * . | *
Additives

A1CO 1.27 1.37 1.49
A1CH 1.47 1.49 1.55
A1C2 1.67 1.62 1.70
“A1C3 1.70 177 1.82
A2C0O 1.33 1.39 1.54
A2C1 1.56 1.60 1.67
A2C2 166 1.74 1.77
A2C3 [ 174 1.79 1.84
F Test * * *
L.SD 0.05 0.24 0.19 0.10

Physical properties:
1. Builk density:

Data in Table {6) reveal that bulk density of the composted rice straw
was significantly affected by cutting at the different periods_of .composting.
Treatment of fine rice straw (L1) gave the greatest bulk density (0.26, 0.29
and 0.30 g cm-3 ) However, the treatment of high tall rice straw (L2) gave the
lower values (0.12, 0.14 and 0.156 g cm-3 )at the three periods, respectively.

Also, data in the same Table show that addition of lime gave the
lowest mean values cf bulk density were (0,16, 0.17 and 0.18 g cm-3)with
(A2C0) while. A1CQ gave (0.16, 0.18 and 0.20 cm-3) in the 1% 2™ and 3™
period, respectively. The highest mean values of this attribute were (0.24,
0.26 and 0.28 g cm-3) in (A1C3) at without addition of lime at the three
pericds, respectively.

Data in the same Table show that addition of urea gave different
mean values of bulk density. At the end of composting data the mean
values of this attribute were (0.20, 0.21, 0.24 and 0.28 g cm-3) with (A1C0,
A1C1 A1C2 and A1C3) without addition of lime also, the mean values of
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this attribute were (0.18, 0.20, 024and 0.26 g cm-3) with (A1C0 ,
A1C1,A1C2 and A1C3) at with addition of lime at three periods, respectively.
The variation in the bulk density values of both length of rice straw (L1
and L.2) could be due to cutting. Particle size of the waste and water hoiding
capacity may have an important influence on bulk density throughout the
composting period (Allam, 1999) Abdel —Wahab, (1998) indicated that
composting a mixture of wheat straw and faba bean graduaily increased the
bulk density from 0.13 to 0.33 g cm-3.Results obtained by Korrany, (2001)
and
N, Dayegamiye et al.., (1987) showed also that the bulk density of composted
plant residues and cattle manure increased with increasing composting
period.

Table 6: Impact of treatments on BD (g cm™) at three periods.
Periods

Treatments 1st 2nd 3rd
Cutting length
L1 0.26 0.29 0.30
L2 0.12 0.14 0.15
F Test * * *
Additives

1C0 0.16 0.18 0.20
A1C1 0.18 0.19 0.21
A1C2 0.24 0.23 024
B1C3 0.24 0.26 0.28
A2C0 0.16 017 0.18
A2C1 017 0.19 0.20
A2C2 0.20 0.22 0.24
A2C3 0.23 0.26 0.26
F Test * * *
LSD 0.05 0.06 0.07 .08

2. Water holding capacity (W.H.C):

Data in Table (7) reveal that water holding capacity of the composted
rice straw was significantly affected by cutting at the different periods of
composting. Treatment of fine rice straw (L1} gave the greatest values of
water holding capacity (282.49, 288.88 and 294.05 %) However, the
treatment of high tall rice straw (L2) gave the lower values {149.06, 156.40
and 161.78 % ) at the three periods, respectively.

Also, data in The same Table show that addition of lime gave the
lowest mean values of water holding capacity were (194.16, 200.04 and
208.10%) with {(A2C0) while, the same treatment of lime (A1C0) gave higher
values (197.89, 203.33 and 208.77) at the 1%, 2™ and 3™ period,
respectively. The highest mean values of this attribute were (242.98 | 249.65
and 252.80 %) in (A1C3) at without addition of lime at the three periods,
respectively.

Data in the same Table show that addition of urea gave different
mean values of water holding capacity. At the end of composting period,
mean values of this attribute were (208.77, 227.02, 232.98and 252.80% )
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with (A1C0 , A1C1,A1C2 and A1C3) without addition of lime also, the mean
values of this attribute were (208.10, 222 91, 22984 and 240.87 % } with
(A1C0 , A1C1A1C2 and A1C3) with addition of lime at three periods,
respectively.

Results obtained by Haggag {1994) who show that all additives improved
significantly the water holding capacity (WHC) by increasing the values over
the untreated compost,

Table 7: Impact of treatments on WHC % at three periods.

Periods ;
Treatments 1st 2nd 3rd
Cutting length
L1 282.49 288.88 | 294.05
L2 148.06 156.40 161.78
F Test > * *
Additives
A1C0 197.89 203.33 208.77
A1C1 215.21 221.83 227.02
A1C2 218.66 226.10 232.68
A1C3 242.98 249,65 252.80
A2C0O 194.18 20004 208.10
A2C1 208.36 218.15 222.9
A2C2 216.72 224.28 229.84
A2C3 231.22 237.72 240.87
F Test b h *
LSD 0.05 472 5.00 6.59
Conclusion :

It can be concluded that fine rice straw (L1} gave the greatest bulk
density and water hoiding capacity, However, the treatment of high tall rice straw (L2}
gave the lower values at the three periods. In addition, relevant results suggested
cutting rice straw and addition some additives urea and lime to improve some
chemical and physical properties of rice straw compost.

REFERENCES

Abd El-Wahab, A.F.M. (1998). Iron-zinc-organic wastes interactions and their
effects on biological nitrogen fixation in newly reclaimed soils .Ph. D.
Thesis, Fac.Agric., Ain Shames University.

Abou Ei-Nage, S. A, ; M. M. El-Shinnawi ; S. A EI-Shimi and M.
A.Badawi(1997).Changes in the physico-chemical properties of
biclogical wastes during compost processing under aerobic conditions
.Egypt J. Soil Sci., 37:1-14.

Al-Agamy, M.A.(2006).Evaluation of some bplant residues as organic
fertilizers. M.Sc. Theseis ,Fac. Agric, Mansoura University .

Allam, E. H. (1999). Studies on production of organic fertilizers from some
sugar crops wastes and their effects on reclamation of sandy soil. M.
SC. Thesis, Fac. Agric., Moshtohor, Zagazig University.

6212



EL-Agrodi, M. W. M. et al.

Alvarez M.A.B;Gagne S and Antoun, H. (1995). Effect of compost on
rhizosphere microflora of the tomato and on the incidence of plant
growth-promoting rhizobacteria. App and Environ Microbiol. 81: 194-
199.

Barrington, S., Choinie're, D., Trigui, M., Knight, W.( 2003). Compost
convective airflow under passive aeration. Bioresource Technology 86,
259-2686,

Bertran, E. ; X. Sort, M. Soliva and |. Trilias (2004) Composting winery waste;
sludges and grape stalks. Bicresource Technology, 95 (2} 203-208 .

Chang, Z.Z., Veeken, A, (2004). Effects of temperature on the structure of a

compost bed-compress, porosity and permeability. Joumnal of

Agroenvironmental Science 23, 791-795.

Cottenic, A.; Verloo, M.; Krekens, L.; Velghe, G. anc Bcamerlynch, R
(1982).Chemical Analysis of Plant and Soil Lad.Anal. Agroch.
Fac Agric. State University Gent, Gent, Belgium.

Cynthia A. Daley (2005). Creating a Value-Added product from Manure and
Rice Straw through In-vessel Composting. College of Agriculture
California State University, Chico. Summary Sheet Project Number,
00-5-006.

Dewis,J and Freitas, F{ 1970). Physical and chemical methods of soil and
water Analysis. Food and Agriculture organization of the Unites Nation
(FAO). Rome.

EEAA, Egyptian Environmental Affairs Agency (2007). Proceeding of
Agricultural Wastes Recycle. Ministry of state for environmental affairs.

Eghball B; Power J.F; Gilley J.E and Doran JW. (1997). Nutrient, carbon
and mass loss during composting of beef cattie feedlot manure. J.
Environ. Quality. 26: 189-193.

Ei-Halwagi, M.M. ; A.H. Gaber; B.E. Ali ;M.5. Safwat ; S.A. El-Sayed and

H.O. Sherif. (1998).Septage co-composting and sludge treatment in amail
Egyptian village .Progress and technical final Report.April, 1998.
{Project 263-01410.1), 180p.

EL-Hamaky , H.G . {1993) Studies on the transformation of municipal refuse
to manure .M.SC.Theseis ,Fac. Agric, Mansoura University .

El- Hammady A.M.; Abo — Hadid, AF., Selim, Sh.M,El - Kassas, H.l, and
Negm, R- (2003). Production Of Compost From Rice Straw Using
Different Accelerating Amendments. J. Environ. Sci. Institute of
Environmenta! Studies and Research — Ain Shams University Vol. 8,
No.3, June 2003.

El-Nadi, AH. ; RK. Rabkie ; HM. Abdel Magid ; R. E. A. Sabrah and Sh. |.
Abdel-Aal.(1995).Chemical physico-chemical and microbiological
examination of town refuses compost and chicken manure as organic
fertilizers. J. Arid Environ., 30:107-113.

Estefanous, A. N; M. H. Mostafa and A. A Amer (1996). Composting of
agricultural residues mixed with biogas slurry. Egypt J. App. Sci., 11
20-26.

Fauci, M. F.; Bezdicek, D. F; Caldwell, D. and Finch, R.{(1999). End product
quality and agronomic performance of compost. Compaest Sci. Util., 7.
(2), 17-29.

6214



J. Agric. Sci. Mansoura Univ., 33(8), August, 2008

George K.; Steve D. and Julia S. (2004). Sources of Organic Fertilizers and
Amendments Agronomy Resource List National Sustainable
Agriculture Information Service .

Haggag, A. E. S. (1994). Preparation of compost from farm residues. M. Sc,
Thesis, Fac. Agric., Mansoura University.

Hanafy, L.A. ; N.A. Newegy ; M. El-Housseini and AN. Estafanous.
{1990).Chemical and microbiological changes during composting city
refuse. Agric.Res.Rev. 68:347-357.

Hayano K, Watanabe K and Asakawa S. (1995) Behavior of selected
microbial populations and their activity in rice and wheat rhizosphere
and non-rhizosphere soils in long-term experimental paddy field with
and without organic matter application in southwest Japan. Bull
Kyushu Nat! Agric Exp Stn 28:138-155 (in Japanese with English
summary).

Imbeah, M. (1998).Composting piggery waste: A review .Biores. Tecnol,
63:197-203.

Jackson, M. L. {1958). "Sail Chemical Analysis." London, Constable, Co. Ltd,
Londen, England. Jimenez, {. E and Garcia, P. V. (1992).
Determination of maturity indices for city refuse composts. Agric.
Ecosystems Environ., 38: 33 1-343.

Kaloosh, A. A, {1994} Changes in composition of a compost prepared from
different organic materiais and its effect on Vicia Faba yield. J Agric.
Sci.,Manscura University.

Korany Laila M.A{2001) Use of improve organic fertilizer as nutrients
sources .Ph.D thesis.Fac.of Agric. in Shams University.

Lannotti, D. L; M. €. Grebus; B. L. Thoth; L. V. Maden and H. A. J. Hoitink
(1994). Oxygen respirometry to assess stabilty and maturity of
composted municipal soild wastes. J. Environ. (23): 1117-1185.

Larsen, K.L., McCriney, D.M.( 2000). Effect of C:N ratio on microbial activity
and N retention: Bench-scale study using pulp and paper biosolids.
Compost Sci. Util., 8:147-159.

McCartney, D. and Chen, H.( 2001). Using a biocell to measure effect of
compressive settlement on free air space and microbial activity n
windrow composting. Compost Science and Utilization 9, 285-302

Mohamed, M. M. H. (1998). Organic refuses composted by micro-organisms
and their effect on the availability of some nutrients in newly reclaimed
soil. Ph. D. Thesis, Fac. of Agric., Zagazig University.

N' Dayegamiye, A.; R.Royer, and P.Audessse P. Audesse.(1997). Nitrogen
mineralization and available in manure composts from Quebec biclogical
farms. Can.J.Soil Sci., 77:345-350.

Neilsen, G. H.; E. J., Hogue; D. Neilsen; B. J. Zabarth {1997). Evaluation of
organic wastes as soil amendments for cultivation of carrot and chard on
irigated sandy soiis. Can. J. Soil Sci. 78, 217-225.

Olsen, 8. R.; O. V. Cole; F. S. Watanbe and A. L. Dea (1954). Estimation of
available phosphorus in soils by extraction with sodium biocarbonate. US.
Dept. Agric., Cric.938. organic manures on - heat yield. Egypt J.
Agric.Res., (69): 465-472.

6215



EL-Agrodi, M. \W. M. et al.

Perner, H; Schwarz, D. and George, E. (2006). Effect of mycorrhizal
inoculation andcompost supply on growth and nutrient uptake of young
leek plants growth on peat-based substrates. Horti. Sci. 41; 628-632.

Piper, C. S. (1950). "Soil and Plant Analysis." Inter-Science Publishers,
Inc.New York

Raabe., R. D. (2001).The Rapid Composting Method. Co-operative
Extension, Division of Agriculture and Natural Resources, University of
California . '

Recheigl, E. J. (1995). Soil Amendments and Environment Quality CRC Press,
BocaRaton, FL. '

Richard, L. A. (1954} "Diagnosis and Improvement of Saline and Alkali
Soils".USDA., Handbook 60.

Sasaki, N.; K. . Suehara; J. Kohda; Y. Nakano and T. Yang (2003} Effects of
C/N ratio and pH of raw materials on oll degradation efficiency in a
compost fermentation  process* Journal of Bioscience and
Bioengineering,86(1); 47-52.

Sommer, S. G. (2001) Effect of composting on nutrient loss and nitrogen
availability of cattie deep litter. European Journal of Agronomy, 14 (2): 123-133.

Vomocil, J.A. (1985). Method of soil analysis Part 1 .Edited by Black,C. A,
Am, Soc. Agric., No., 9 Agric., 299-314 Madison, Wisconsin.

Vuorinen, A. H. and Saharinen, M. H. (1999). Cattle and pig manure and peat
Co-composting in a drum composting system: Microbiological and
chemical parameters. Compost S¢i. & Utilization, 7: (3), 54-65.

Zewiny, R. M. E. (2001). Effeciency of some organic fertilizers and its effect
on soil fertility and plant growth. M.SC.Theseis ,Fac. Agric, Cairo
University.

_}J‘Jiuﬁﬁmﬂuﬁlﬁwulcﬁba:\ﬂdﬁﬁlb
*rad el daaa g foud dran o*c3gaal daaa (53n g daaas
3y peaiall Aadla = Ao 30 Al — ) V) ad®
Ll 5d gt

3okl LA AW s 3V B Haaiuls el ] Caage Al jalh b oy jal
G5 o ey labs] Guet 5 Sliliall aal e blieY Cousdl soga e ddlid ol CiliLaY!
i el g elap—ndl Alandl el (ol Ay Slaall 35 YA A s Al (sl ol el
LG YT ay e iy Adall fe 5l YooV e e et ]y g i el A Al
el el 5 48 pladiud A5l Gl 2alS W B sl & g 5 seaiadl daals el
iy i Shaw 3¢ C/N ratio (e dibise caws Japal Cps g yinill joaaad sl aladiad 5 s Soe
S0 e e ShasS Jao o5 % 10 dic Aash ll dariay paldl il y el s Gl g
e e W B AS e Sl ) 255 %% die Aypha gt dasiay i e ol S il e
DS g Cwgall Aglae (PUA &y glaSlly Bpagdalt sl il jeddll Agdee ey Geag 0 g VO
o A tall ol il Aty JGIS Lole Leaaiall 0l padlfy Ge g€ 0T e (o gind Ay pail
PRIV Y. RGP 9 - 0 P R S PRV TP B PO I N PV B > { I~ JEPOOX
1o 1013 Lons— Gos oo ) sl 3Ll Jaas coa cilinl K g 30l 2ol
L akaialh A Dall pp i Jil Cla C/N ratio afl duills (Uss o1 on 24.54 5 41 a0 V0,653
Ri] G ey Al colld pH o B eV iee el Gdas iy U el Jana el il cias
ool @t elalt Baia e 60l y & ekl ZRSD a8 Cadi )y o e Qo gill ad e cidacl padl
o Qs ALY daxe ol s aclinh

6216



