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- ABSTRACT: The effect of some combined organic wastes viz.,
“sewage sludge - olive pomace (SS-OP) and sewage sludge -tomato
residues (SS-TR) and phosphate dissolving bacteria (PDB) as
biofertilizer on soil pH, soil organic carbon, total nitrogen and P
availability of sandy and calcareous soils, were investigated in a pot
incubation experiment. The combined organic wastes were mixed
with the tested soils at a rate of 0.5%. Inorganic P was aiso added as
ordinary superphosphate (OSP) at a rate of 30 kg P,Os fed”,
Phosphate dissolving bactena (PDB) inoculation was applied ata
rate of 1 ml broth pot™ (1x107 cells).

pH values of the investigated soils were generalty decreased by
the different treatments particularly with the treatment. (SS-TR
+PDB+O0OSP), which resulted in a considerable increase in available P
content. The combined organic wastes increased the soil organic
carbon at the beginning of the incubation period. Afterwards, it was
decreasing till the end of incubation course. The rate of
decompesition was higher for (SS-TR) than (SS-OP). Total nitrogen
content in the tested soils was increased by applying the combined
organic wastes. Minerlization rate of organic carbon in the soils was
increasing during the incubation course with the treatments of (SS-
OP} and { SS-TR), particularly with the {(S5-TR) treatment. The C/N
ratio’ in soils generally decreased by addition of the combined
manures. This decrease was more pronounced with (SS-TR) treatment.
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INTRODUCTION
Most of the newly reclaimed
soils in North Sinai are sandy and

calcareous, which are poor in their

content of organic matter and
available phosphorus. The pool of
available P in soil can be

replenished from both organic and

fertilizer P pools (Sharply, 1985).

On the other hand, organic wastes .

such as sewage sludge, olive
pomace and tomato residues are
_becoming more an environmental
‘problem in North Sinai. Organic
manures were repeatedly used as
soil amendments in order to
decrease soil pH and increase
availability of phosphorus and
some micronutrients (Abdel Fattah

et al, 1996, 1997, Abdel Moez et al, -

1995, 1997). Soil organic matter is
also known to be important as an

energy source for soil
microorganisms and for, soil
structure and  stability, water

relations, soil erosion control, ion
exchange, chelation and buffering
providing with growth regulators,
promoting crop growth, and
controlling the incidence of soil-
born diseases and weeds (Abdel
Fattah and Saleh 1999; Fauci et al,
1999; Flores et al, 1999).

Some soil microorganisms,
especially phosphate dissolving
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bacteria (PDB) can play a basic
role in converting the insoluble P
to a soluble form (Forster and
Freter, 1988).

Data on the effect of sewage
sludge, olive pomace and tomato
residues on North Sinai soil
characteristics and fertility - are
scarce. The objective of this work
was to identify the effect of
combinations of these wastes when
applied either with or without
phosphate  dissolving bacteria
(PDB) as a biofertilizer on soil
reaction, P availability and N
transformations, under sandy and
calcareous soil conditions of El-
Arish area.

MATERIALS AND
METHODS

Two surface soil samples (0-30
cm) differing in their CaCO;
content, were collected from the
Experimental Farm of the Faculty
of Environmental Agricultural
Sciences, Suez Canal University,
El-Arish, North Sinai, Egypt.
Some initial soil physical and
chemical properties are given in
Table 1.

Three organic wastes viz,
sewage sludge (55), tomato
residues (TR) and olive pomace
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Table (1): Physical and chemical properties of the tested
soils
r Parameters Calcafeous Sanfiy \
soil soil
ECe (dSm-1)* 20.0 2.25
Soluble ions (me 1-1)”"
Ca2+ 29.2 6.00
Mg2+ 35.2 10.0
Na+ 130 4.00
K+ 2.6 1.50
HCO-, 15.6 3.10
CI- 170 8.00
S0, 11.4 10.4
CEC (cmol kg-1) " 10.4 522
pH** 8.46 8.35
CaCOs (g kg'1) 403 47.0
Available P (g kg-1) 5.02 3.00
Organic C (g kg) 0.982 0.080
Total N (g kg-1) 0.009 0.008
C/N ratio 9.11 10.0
Particle size distribution (%)
Without CaCO,4
Clay 0.04 0.16
Silt 4.74 0.33
Fine Sand 44,12 76.1
Coarse sand 10.8 18.71
With CaCO,
Clay 0.72 3130
Silt 33.88 0.57
Fine Sand 53.2 76.31
Coarse sand 12.2 19.82
Qexlural class Sandy loam Sand )

* In soil saturation extract, no CO32‘ was detected

** In soil water suspenstion (1 : 2.5)



(OP) were investigated in the
present work. Sewage sludge was
taken from El-Arish Wastewater
Treatment Plant, North Sinai,
Egypt. Tomato residues were used
because tomato is one of the main
vegetable crops in North Sinai.
Olive pomace was collected from
the Olive Oil Extractor of the
Faculty of  Environmental
Agricultural Sciences.

The three organic wastes were
air dried and crushed to pass
through a 2 mm sieve. Some
chemical characteristics of the
organic wastes are presented in
Table 2. .

Experimental work

Two hundred gram portions of
the two studied soils were placed
in plastic pots (7.0 cm. height &
9.0 cm width). Each soil portion
was thoroughly mixed with either
of organic compost mixtures ata
rate of 0.5% (wiw):
Superphosphate (15.5% P.0s) was
applied at a rate equivalent to 30
kg P,0Os fed!. Phosphate
dissolving bacteria (PDB)
inoculation was added at a rate of
1 ml broth pot? (1x10 ’cells).

PDB, strain No. 4, was isolated

Hassan, et, al.

and pretested by Abd El-Azeem

(1997). -
The experimentai treatments

were as follows:

1-Control (soil without treatment).

2-Soil treated with PDB (PDB).

3-Soil treated with ordinary
superphosphate (OSP)

4-Soil treated with PDB + ordinary
superphosphate, (PDB + OSP).

5-Soil treated with sewage sludge

and olive pomace mixture, (1:1) _

(SS-OP).

6-Soil treated with sewage sludge
and olive pomace mixture,(1:1)
+ PDB, (S§S-OP+OSP).

7-Soil treated with sewage studge

and olive pomace mixture, (1:1)

+ ordinary superphosphate (SS-
OP+OSP). ‘

8-Soil treated with sewage sludge
and olive pomace mixture, (1:1)

+ PDB + ordinary
superphosphate, (SS-
OP+PDB+OSP).

9-Soil treated with sewage sludge
and tomato residues mixture
(2:1) (8S-TR).
10-Soil treated with sewage sludge
and tomato residues mixture
(2:1)+ PDB, (SS-TR+PDB).
11-Soil treated with sewage sludge
~and tomato residues mixture
“(2:1)+ ordinary superphosphate,
(SS-TR+OSP).
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Table (2): Some chemical properties of the organic wastes

. . liv )
(s | Syt | 0| fomen
ECe (dSm-})* 142 119 6.1
Soluble ions (me-1)*
Ca2+ 30.6 29.7 228
Mg2+ 71.1 19.4 9.37
Na+ 374 64.0 263
K+ 69 3.30 L0
HCO-, 258 3.50 192
Cr 364 33.8 312
S04 89.8 79.1 204
pH* 6.8 6.4 15
Total N (g kg-1) 237 16.4 102
Organic C (gkg1) 388 363 600
Total P (g kg-1) 117 780 470
C/N ratio 164 271 58.8
\_ |

* In organic residues water suspension (1:10)
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12-Soil treated with sewage sludge
and tomato residues mixture

(2:1) + PDB + ordinary

superphosphate, {(SS-TR + PDB

+ OSP).

All pots were maintained at a
moisture content equal to field
capacity for 60 days. Each treatment
was replicated three times.
Samples from each treatment were
taken after 0,7, 15, 30, 45 and 60
days of incubation period, oven
dried and subjected to chemical
analyses (pH, OC, available P,
total N), according to the standard
methods. .

Statistical analysis of the
obtained results was camied out
according to MSTAT-C (1988).

RESULTS AND
DISCUSSION

Table 3 reveals that all
manuring treatments resulted ina
general decrease in calear=2us soil
pH as compared with the control,
and the longer the incubation
period the lower were the values of
soil pH. By the end of incubation
period, the treatments (8S-TR) and
(SS-TR + PDB + OSP) proved to
be the most effective in reducing
pH values.  Nevertheless, - the

Hassan, et. al.

obtained changes in soil pH were
generally little. This seems to be
due to the buffering phenomenon in

calcareous soils. Similar trends were

obtained by Awad (1991); Soltan

et al. (1996) and Farh et al. {1997). °

Addition of the different
manuring treatments caused the pH
of the sandy soil to be reduced
particularly at the last three stages
of the incubation period. At the
end of incubation period, the
decrease in soil pH became more
pronounced relative to the control.
In this respect, the treatments (SS-
TR+PDB) and (SS-TR + PDB +
OSP) observed to be the most
effective ones which produced the
lowest soil pH values.

In this concern, Mehana and
Matloub (1997) found that the pH
reduction reached a maximum of
about 0.43 pH unit in a sandy soil
treated with 3% sewage sludge.
Abou Seeda et al (1992), Farh
(1996) and Soitan et al (1996)
found that incubation of the soil
with organic manures resulted in a
general slight increase or decrease

in soil pH as compared with those

recorded initially.

~ With' respect to the effect of
inoculation with PDB on soil pH,
table 3 shows that the reduction

»
|
}



Table (3): pH of the two studied soils as affected by organic wastes, P fertlhzer and
inoculation with PDB during an incubation course

([ " Incubation period (days) )

Treatment* 0 7 15 30 4s 60 | 0 7 15 30 45 60
Calcareous soil Sandy soil

" Control 846 | 845 | 8.44 | 842 | 841 | 841 | 835 | 835 | 832 | 834 | 832 | 833
PDB 845 | 844 | 841 | 841 | 840 | 833 [835 | 834 | 829 [ 827 | 822 | 8.22
OSP 844 | 844 | 840 | 838 | 838 | 835 [83s [ 835 | 834 | 830 | 829 8.27
PDB + OSP 845 | 845 | 843 | 840 | 840 | 832 [834 [ 834 | 834 | 827 | 829 | 829
$S - OP 845 | 845 | 841 | 842 | 8.38 | 831 | 833 | 834 | 833 | 828 | 827 | 8.21
SS - OP - PDB 845 1844 | 841 | 841 | 838 | 831 |833 | 834 | 828 | 826 | 820 | 819
SS - OP - OSP 846 | 846 | 8.44 | 841 | 839 | 835 |835 [ 835 {831 | 831 |82 | 8325
SS-OP-PDB-OSP | 844 | 844 | 841 | 839 | 833 | 832 | 834 | 833 | 830|829 | 824 | 824
S - TR 845 ]| 845 | 842 | 843 | 833 | 821 [835 | 835 {8291830 {823 [ 820
SS- TR - FDB 845 | 8.44 | 844 | 841 | 835 | 837 [834 | 834 [ 830 | 830 | 823 | 8.6
SS-TR- OSP 8.44 | 844 | 844 | 837 { 831 | 830 |835 | 834 | 833 | 827 | 826 | 825
| s5-TR-PoB-OsP | 8.43 | 844 | 8.44 | 837 829 | 821 [833 | 834 | 829 [ 824 | 822 | 818 ]

* PDB, phosphate dlssolvmg bacteria ; OSP, orrdenary superphosphate S8, sewage sludge ; OP, olive pomace and TR,

. tomato residues

2007 (9)'0N 62 * 10A “say 23y [ S1zvSpyz
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was small, for both calcareous and
sandy soil by the end of the
incubation  period. Louw and
Webley (1959) stated that organic
acids -produced by phosphate.
dissolving microorganisms
lowered the pH of the soil. At the
end of incubation course, the
combination of PDB with organic
manures proved to have a
synergistic effect in lowering the
pH of calcareous soil. The
difference in response of the two
soils seems to be attributed to the
high  buffering capacity of
calcareous soils. The promotive
effect of organic manuring on PDB
activity can be due to its
chemohetrotrophic nature, and to
the addition of organic manures
which enhances its activity in the
soil especially with phosphate
source (Dey et al, 1976).

Available P

Table” 4 manifests that soil
content ~ of available P,
significantly increased as aresult
of soil incubation with the organic
residues’ (SS-OP) or (SS-TR),
either in presence or absence
inoculation with PDB, as
compared with the control. This
was generally true for both
investigated soils throughout the
incubation course, particularly at

Hassan, et. al.

the last three stages, i.e, after 30,
45 and 60 days.

(SS-TR) mixture proved to be
more effective in enriching both
soils with available P than the (SS-
OP) one. However the effect was
more emphasized in the calcareous
soil. The excess amounts of P
extracted from the sandy soil by
the end of incubation ?eriod were
5.70 and 6.13 mg kg~ with (SS-
OP) and (SS-TR), respectively,
over the control. The corresponding
excess amounts  with the
calcareous soil were 7.43 and 8.83
mg kg'.In this regard, Hussien
(1995) concluded that application
of organic manure with or without
phosphorus  fertilizer increased
available phosphorus in soil during
different periods of incubation.

Under both calcareous and
sandy soils, the mixture (SS-TR)
proved to be superior, although of
its initiat wider C/N ratio and
lower P content, (Table 2),
compared to {SS-OP) may be due
to its relatively easily
decomposability. In this matter
Badawy (1987) and Montasser
(1987) reported that organic
manures with high organic carbon
and available nitrogen were more



Table (4): NaHCO;- extractable P (mg kg'h) of the two studied Soils as affected by

organic wastes, P fertilizer and inoculation with PDB during an incubation

( _ Incubnion period {days) )
Treatment* 0 7 15 30 45 . 60 Awe j O 7 15 30 4 60 Ave
Cualcareous soil ' Sandy seil

Control 500 | 480 | 233 {387 | 470 | 487 [ 443 | 500 [ 300 | 287 | 307 | 300 | 307 | 304

" PDB 520 [ 670 [ 7.17 | 820 [ 104 { 105 [ 820 | 470 [ 507 | 587 | 720 | 797 [ 9.00 | 6.64
osp 550 | 540 |3.97 | 550 | 597 | 735 | s61 {410 [417 | 480 | 520 | 577 | 633 | 505

PDB + OSP 560 | 760 | 833 980 | 113 | 147 | 9.56 | 490 [ 567 | 740 | 827 | 107 | 125 | 824
“sscop | 6104557 | 447 | 637 | sl 123 [ 737 | 400 {33 | 443 | 463 | 860 | 887 | 58t
ss-op-poB | 750 [ 717 1927 | 113 | 123 [ 153 | 109 | 490 | 550 | 603 § 847 | 103 | 119 | 785
ss-0P-0SP {60083 | 104 | 101 } 127 1139 | 104 [ 420 ] 453 ]| 527 | 647 | 7.80 | 8.13 | 6.07
sS-oP-PDB-OSP | 680 | 7.53 }9.33 | 123 | 130 [ 151 | 107 | 490 577 | 670 | 887 | n9 | 136 | 863
SS-TR 560|423 | 320 | 580 | 813 | 137 | 678 | 400 {537 | 690 | 7.47 | 820 | 930 | 6.87
SS.TR - PDB 550 | 530 [ 860 | 125 { 13.1 | 143 | 988 | 470 | 5.13 | 7.80 | 867 | 980 [ 137 | 830
ss-TR-0SP | 590 | 637 | 820 { 111 | 144 [ 154 | 102 } 410) 46 | 670 | 830 | 950 | 107 § 732
SS-TR-PDB-OSP | 650 [ 847 920 | 103 | 122 | 157 { 104 | 490 [ 673 | 860 | 1041 | 124 § 153 | 9.7
| Lsp.oss - lo24 fo2s J 028 |o2s Joww] - | - lo26}o20]|09 |o23 03] - )

* PDB, phosphate dissolving bacteria ; OSP, ordenary superphosphate ; 138, sewage sludge ; OP, olive pomace and TR,
tomato residues '

2007 (9)°0N 6Z “10A “s3y 2uly [ 31zo3vg

650¢
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effective in enriching soil with P
than those relatively poor in these
elements.

The excess in extractable P due
to inoculation with PDB only was
higher in the calcareous soil than
in sandy one. The excess values of
extractable P were 6.63 and 5.83
mg kg'at the end of incubation
period, for the calcareous and
sandy soils, respectively, over the
control. This seems to be dueto
that calcareous soils usually have
more total phosphorus content than
sandy soils, and that PDB can
utilize the native organic matter of
the soil. =~ -

The increase in extractable P,
due to the application of (SS-OP)
manure and inoculation with PDB
was higher in the calcareous soil
than in sandy one. However, the
opposite was found to be true with
(SS-TR+PDB). Alexander (1977)
reported that organic residues
added to soil not only increase the
P content of the soil, but also
enhance growth and activate soil
biota, which considerably increase
solubility of P compounds in soil.
Microorganisms are able to
promote the solubilization of
inorganic P by formation of
carbonic acid and some organic

Hassan, et. al.

acids, which may solubilize certain
insoluble P compounds.

The increase in extractable P
due to application of
superphosphate was lower in the
calcareous soil than in sandy one.
The available phosphorus excess
values were 2.46 and 3.16 mg k -
respectively by the end of
incubation course. This trend can
be explained by the fact that
calcareous soils have high ability
to fix the phosphate ions released
from the applied phosphorus
fertilizer. Phosphate ions coming
in contact with solid phase calcium
carbonate are precipitated on the
surface of these particles. This .
mechanism is responsible for
decreasing  the activity. of
phosphorus in soil (Tisdale et al,
1985).

Comparing the  different
treatments, the application of (SS-
TR+PDB+0OSP) proved to be the
most promotive in increasing the
available phosphorus particularly
in the sandy soil. By the end of
incubation course, the values were
10.8 and 12.1 mg P kg, for the
caicarcous and sandy soils,

-respectively, over the control. This
‘was followed by the treatment (SS-
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OP+PDB+OSP), with which the
corresponding values were 10.2
and 10.4 mg P kg™

The priority of the two
treatments  mentioned  above,
probably ascribed to that the
hetrotrophes need a carbon source
for their growth and activity
particularly with supplement with
phosphate source (Dey et al,
1976). In the meantime, significant
correlation was found between the
soil pH and available phosphorus
at the 60 days from an incubation
course under the two studied soil
conditions.

Organic C, total N, minera-
lization rate and C/N ratio

Tables (5, 6) reveal that
application of organic manures
(SS-OP, SS-TR) increased the soil
content of-orgamic carbon at the
beginning of the incubation period.
Afterwards, the longer the
incubation period the iower was
the organic carbon content in the
soil, and this was found to be true
in both investigated soils.
However, at the end of incubation
experiment, the rate  of
decomposition was higher for (SS-
TR) than (SS-OP) and this was
correct with both soils used. In
addition, the rate of manure

2061

decomposition proved to be much
higher in the sandy soil than in
calcareous one. At the end of
incubation  experiment,  the
percentage of manmiire
decomposition in a calcareous seil
was 44.1 and 51.4 for (SS-OP) and
(SS8-TR), respectively.  The
corresponding values for the sandy
soil were 54.2 and 73.8%. Some of
the factors affecting the rate of
decomposition of an applied
manure to a soil are the resistance
of the material to microbial attack
(a function of the amount of
lignins, waxes and fats present),
temperature and moisture levels in
the soil (Tisdale et al, 1985).

Similar results were obtained by
Abdel Malek et al (1977) and
Ismail et af (1988) who found that
the decomposition of organic
matter is higher in a sandy soil
than in a calcareous one. This may
be attributed to the physico-
chemical properties, which allow
high oxygen tension to penetrate in
a sandy soil, enhancing a rapid
decomposition of the -added
organic materials.

At the Jast stage of incubation
experiment, a stationary decrease
in the organic carbon content was
observed in a calcareous soil when
treated with PDB. This seems to be
ascribed to the tendency of
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Table (5): Organic carbon (g kg‘l) of the two studied soils as affected by organic
wastes, P fertilizer and inoculation with PDB during an incubation course

r Incubation period (days) - h
Treatment™ a0 7 15 30 45 60 0 7 15 30 45 60
' Calcareous soil Sandy soil
Control 1.80 | 1.80 | 1.80 | 1.70 [ 1.50 140 {080 } 070 [ 070 | 0.70 | 0.60 | 0.60
PDB 200 160 | 1.60 | 1.50 | 1.50 | 1.50 ) 0.80 } 0.80 | 0.70 } 0.70 | 0.70 | 0.60
osp 1.80 § 1.80 } _1;80 1.50 | 1,50 | 1.50 } 0.80 ] 0.80 | 0.70 } 0.60 | 0.60 | 0.60
PDB +OSP - 1.90 t 180 | 1.70 | 150 | 150 § 140 {080 [ 0.80 | 070 | 0.70 | 070 | 0.60
8§ - 0P 340 1280 1240 } 230 | 210 | 190 | 240 1 230 | 210 | 190 1.50 | 0.73
-88- OP - PDB 3.10 | 2.80 | 2.60 2.30 2.10 170 { 2.50 { 2.10 1.60 1.60 1.30 1.10
-5§8 - OP - OSP 330 | 300 280 | 250 | 220 | 190 | 250 | 1.90 } 1.50 { 1.40 1.30 | 1.00
SS-OP-PDB-OSP ] 350 | 260 | 230 | 230 | 190 ] 1.70 } 2.70.] 230 } 2.10 ] 1.60 } 140 ]| 1.20
S§8-TR 370 | 320 | 260 | 230 | 210 | 1.80 [ 2601180 | 1.70 | 140 1.20 | 0.680
SS-TR -PDB 390 1310 1240 ) 200 ] 170 ] 140 J 350 ] 260 } 1.70 ) 1.30 1.00 | 0.70
§S - TR - OSP 400 {260 §220{ 180 { 1.80 | 1.50 {290 | 240 | 1.30 { 1.10 | 080 { 0.80
SS-TR-PDB-OSP | 3.80 | 290 | 250 | 2.10 | 1.80 | 150 | 280 | 180 ) 1.10 ] 1.10 1.00 90
e LSD. 0.05 - 0.02 { 0.03 6.02 0.03 | 0.03 - 002 § 003 | 0.03 | 002 0.02

* PDB, phosphate dissolving bacteria ; OSP, ordenary superphosphate ; SS, sewage sludge ; OP, olive pornace and TR,

tomato residues



Table (6): Total nitrogen (g kg-!) of the two studied soils as affected by organic wastes,
P fertilizer and inoculation with PDB during an incubation course

(- - Incubation period (days) h
Treatment* 0 7 15 30 45 60 | o 7 15 30 45 60
Calcareous soil ' Sandy soil

Control 182 |181.2 | 1814 .180.4 180.3 | 18C.2 | 100.0 | 99.87 ] 99.37 ] 99.63 | 99.57 { 98.17

PDB 185 {1829 | 177.9| 180.4 ] 180.3 | 180.2 [ 100.0]99.90 | 99.43 | 99.70 | 99.67 } 98.23

OSP 184 |182.9 | 182.4] 181.0 | 180.4 | 180.3 | 100.0} 99.90 | 99.57 | 98.50 | 98.50 | 98.13

PDB + OSP 191 |189.7 | 190.4 | 185.9 | 182.7 | 181.7 | 100.0| 99.87 | 99.30 | 105.3 | 100.2 } 99.80

SS - OP 254 [247.9 {2335 229.1 | 202.5 { 200.4 [ 181.0{ 1815 [ 177.7 | 171.4 | 1689 [ 168.9

SS - OP - PDB 225 |251.2 12409 227.8 [ 2059 | 190.2 | 182.0| 1806 | 182.0} 173.2 | 158.5 | 146.2
SS - OP - OSP 261 12423 | 231.9| 2285 2164 | 201.6 [ 181.0]178.0] 170.2 | 163.9 | 169.5 | 143.0
SS-OP-PDB-OSP | 267 |2324 | 2319 2377 } 209.3 | 195.8 | 191.0| 1828 | 172.9{ 164.5 | 1604 | 1536
§S - TR 221 1201.1 | 198.2] 1955 195 | 1959 ]173.0| 163.1 | 1523 | 140.6 | 130.5 | 119.3

SS- TR - PDB 222 |2004 {2002 ] 1983 | 195 | 1804 |175.0] 1528 151.7 | 1438 | 1243 | 1201
SS - TR - OSP 222 |200.6 }200.5} 198.1 | 198.3 | 1955 | 175.0| 154.2| 1489 ]| 145.2 } 1228 | 1155
SS-TR-PDB-OSP | 224 (2005 [200.2 [ 2004 | 1993 | 199. [ 180.0[157.3 { 151.5] 136.8 | 136.1 | 129.3

L LSD. 0.05 - |5190} 613 | 198 | 476 | 1.51 - 359|347 | 402 | 322 _' 9.65

* PDB, phosphate dissolving bacteria ; OSP, ordenary superphosphate ; 8S, sewage sludge ; OP, olive pomace and TR,

tomato restdues

2007 (9)°ON 67 ' 10A “s3y du3y [ S1zvdngz
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bacterial population to multiply
rapidly resulting in an increase in
the soil biomass in the presence of
proper soil conditions.

Table 6 indicates that the total
nitrogen content in the calcareous
soil increased with application of
the two manures (SS-OP, SS-TR)
at the beginning of incubation
course, the magnitude of increase
was up to 39.5% relative to the
control. The same was observed to
be true with the sandy soil.

Data in Table 6 also depict that
the total nitrogen content in the
manured - calcareous soil was
decreasing during the process of
incubation. The same was
observed really with the manured
sandy soil =~ with different
magnitudes. Such decrease in the
total nitrogen content of the
manured soils seem to be due to
the gaseous losses of nitrogen
particularly in the form of
ammonia due to the alkaline soil
pH (Tisdale et al, 1985; Ismail et
al, 1988).

Table 7, shows that the
mineralization rate of organic
carbon was generally increasing

Hassan, et. al.

during the incubation course, and
this was particularly clear with the
two manure mixtures (SS-OP) and
(SS-TR) as well as their
combinations for both investigated
soils. The highest rates were
obtained with (SS-TR) treatment
and its combinations, especially
with sandy soil by the end of
incubation period. The above
results confirm the fact that the
rate of mineralization would be
higher in the light textured soils
than in the relatively heavy
textured ones. Similar results were
obtained by Ismail et al (1988).

The response of soil organic
carbon and total nitrogen to the
different treatments is reflected on
the C/N ratio (Table 8). The
results indicate- that the C/N ratios
in both studied soils were
generally decreased by addition of
the tested manures and their
combinations. The decline in C/N
ratio was more pronounced with
(SS-TR)  treatment and its
combinations as compared with
(S5-OP) ftreatment and its
combinations, particularly in a
sandy soil.



Table (7): Rate of mineralization of organic-C (%)" in the two studied sofls as affected by
organic wastes, P fertilizer and inoculation with PDB during an incubation

r Incubation period (days) ™
Treatment™* 7 15 30 45 60 7 15 30 45 60
Calcareous soil Sandy soil
~ Control 0.00 | 0.00 } 5.56 16.7 222 125 | 125 125 250 25.0
PDB 200 | 200 | 25.0 25.0 250 | 0.00 | 125 12.5 125 250
osp 0.00 | 0.00 16.7 16.7 16.7 { C.00 | 125 25.0 250 | 25.0
PDB + OSP 5.31 10.5 | 211 21.1 26.3 | 0.00 | 125 §. 125 12.5 25.0
SS -OP 17.6 |} 294 | 324 38.2 4.1 4.17 | 125 20.83 375 54.2
SS - OP - PDB 9.68 { 16.1 25.8 323 45.2 16.0 | 36.0 36.0 48.0 56.0
SS - OP - OSP 9.09 | 152 | 242 333 424 | 240 | 400 44.0 48.0 60.0
SS-OP-PDB-OSP | 257 | 343 | 343 45.7 51.4 148 | 222 | 40.7 481 55.6
S5 -TR 13.5 } 25.7 | 37.8 43.2 51.4 | 308 | 346 | 46.2 53.8 73.8
SS-TR-PDB 20.5 } 385 } 487 56.4 64.1 25.7 | 51.4 62.9 71.4 80.0
SS - TR - OSP 35,01 450 | 55.0 55.0 62.5 17.2 | 55.2 62.1 724 72.4
kSS TR - PDB - OSP 237 1 342 | 447 526 60. 5 35.7 | 60.7 60.7 64.3 67.9)

*Rate of mineralization = 100- (unmineralized OC x 100/Initial OC)
* PDB, phosphate dissolving bacteria ; OSP, ordenary superphosphate S8, sewage sludge ; OP, olive pomace and TR,

tomato residues
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Table (8): C/N ratio of the two studied soils as affected by organic wastes, P fertilizer
and inoculation with PDB during an incubation course

4 " Incubation period (days) )
Treatment* 0 7 15 30 45 60 0 7 15 30 45 60
Calcareons soll Sandy soil

Control 989 | 993 | 992 | 942 | 832 | 777 | 800 | 7.00 | 704 | 703 6.03 | 6.11
PDB 10.8 [ 875 [ 899 | 831 { 832 { 832 | 800 {800 [ 742 | 7.02 | 7.02 | 6.11

OSP 987 | 9.84 | 986 | 829 | 831 | 832 | 8.00 [ 808 | 703 | 6.09 | 609 | 6.11

PDB + OSP 995 {949 [ 893 | 807 {821 [ 771 [800{801 [ 705|665 | 699 { 601
S - OP 134 § 113 1103 | 100 | 104 | 948 | 1330} 127 | 11.8 | 11.1 | 888 | 6.51
SS.OP-PDB 122 | 111 [ 108 | 101 | 102 | 894 J13.70{11.60| 879 | 9.24 | 823 | 7.52
SS - OP - OSP 126 {124 | 121 |} 109 | 102 | 942 |13.80| 10.7 | 881 | 854 | 767 | 6.99
SS-OP-PDB-OSP [ 13.1 { 11.2 | 992 | 968 { 9.00 | 855 [14.10( 126 { 121 | 9.73 | 873 [ 7.81
SS- TR 167 1159 | 131 | 11.8 | 108 | 919 |1500] 11.0 | 11.21 ] 6.96 | 9.20 | 5.70

SS- TR - PDB 175 {155 {120 [ 1001 | 872 {776 [20.00{1701| 1.3 | 9.04 | 805 | 583
SS - TR - OSP 180 | 13.0 | 11.0 | 909 | 908 | 763 1650} 1560 873 | 7.58 | 6.51 | 693
(55~ TR-PDB-OSP | 170 [ 145 | 125 105 | 903 | 754 | 156 {114 | 726 | 749 | 735 | 696 >

* PDB, phosphate dissolving bacteria ; OSP, ordenary superphosphate ; S8, sewage sludge ; OP, olive pomace and TR;

tomato residues
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