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ABSTRACT: Informations about soil P fractions could be
useful to predict the bioavailability of P in soil as well as to predict
the likelihood of P mobility in soii. In this study, we used a sequential
fractionation procedure to investigate the forms of P in calcareous
soil. Each of the organic wastes (sheep dung "SD" biegas manure
"BM" town refuse compost "TC") and at rates of ;2 and 4% for
each seurce either wii or without reck phosphate application were
ihoroughly mixed with 100 giam portions f the investigated soil in
columns. The treated soil columns 0-36cm were incubated for 20, 40
and 80 days. After the incubation periods, seil columns good mixed,
air dried and baked in plastic bottle for the soil analyses. The obtained
results showed that after the incubation periods stndied, the fractions of
the inorganic P were higher with than without rock phosphate
applicaiion. The results showed that Labile-P was highest with biogas
refuse application and the values ordered as affect of the incubation
period as the follow: 20, 40 and 80 days. Al-P fraction give the highest
value (0.51ug.g") with sheep refuse application and after 80 days. With
respect to Fe-P fraction, the results showed that the town refuse
application give the highest value (0.79ug.g"') after 20 days incubation.
But with respect of Ca-P fraction, the data showed that sheep refuse
give the highest (94.5pg.g’") after 20 days incubation.

INTRODUCTION identify and quantify individual P
To investigate amending the compounds in soil, but because the

effects of organic wastes on forms chemistry of soil P in so complex.
of soil P, it may be preferable to it is almost impossible to identify
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individual P compounds. Instead,
main classes of soll P compounds are
often defined functionally by specific
extractants that remove them from
soil material in a sequential
fractionation scheme. Sequential
fractionation procedures are based
on the assumption that chemical
extractants selectively dissolve
discrete groups of P compounds, and
such operationally defined soit P
fractions are subject to broad
_interpretations. Nevertheless, the
informations obtained from P
fractionation schemes has been
useful for interpretations of soil
development (Walker and Syers,
1976; Smeck, 1972; 1985; Cross
and Schlesinger, 1995; Nair ef al.,
1995) as well as P availability to
plant use (Tiessen and Moir, 1993;
Cox, er al, 1997). This procedure
aims at quantifying plant-available
{(NH4C)-P), Ca-associated (HCI-
extractable), Fe-oxide-and Al-oxide-
associated inorganic P (NaOH-
extractable), as well as both labile
and stable organic P pools. More
informations about the forms of P
in organic wastes-amended soils is
needed to assess the environmental
consequences of the very high levels
of P that may occur in soils. Our
objectives in this study were to
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quantitatively document the effects
of organic waste amendments on
soil P fractions to qualitatively
investigate transformations among
soil P fractions after organic wastes
application.

MATERIALS AND
METHODS

Surface soil sample (0-30cm)
were collected to represent a
calcarcous soil at  Mariyout
(Agricultural Farm of the Desert
Research Center). The samples
were thoroughly mixed air dried
finely, ground to pass through a
2-mm sieve and stored for Jaboratory
analyses and performing the
laboratory experiment. Some
physical and chemical properties
of the investigated soil are shown in
Table (1).

The organic wastes involved in
the current work were sheep dung
(SD) and biogas wastes taken from
the Agricultural Frames of the
Desert Research center at Mariyout
and Wadi Sudr, respectively. Town
refuse was taken from the Egyptian
Organic Manure Plant (Shoubra).
Some chemical characteristics of the
studied organic wastes are presented
in Table (2).
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Table (1): Some physical and chemical properties of invest-soil.

Properties

DTA Extractable nutrients

Soil constituents 1
gg )
— P ~— ) omn - 2 -]
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<2 - » gl T | = | © =g 2| >~ = | =
s 218|188 || % ER I B e
a A Y Fgld @l g < o
4830 20.60 3110 0.80 7.80 091 2750|1015 500 1150 4000 047 0068 6.90

Table (2): Some chemical properties of organic wastes.

pH | EC |Organic} Total |Total oM Available elements

Organic wastes  |1:2.5] 1:5 | matter jcarbon| N | = - (rg.g’)
dSm’’ (%) P | Fe [Mn |Zn
Sheep dung 7.10 1248} 41.51 2408 133 |18.10:18.70 140 5.0 53
Biogas refuse 176 1633] 21252 13.06 1.50 | 8.37 [15.69 19.0 10.7 7.2
Town refuse compost | 6.75  8.93; 27.23 1579 LIl |14.22/30.00 6.7 73 8.5

Incubation experiment:

Plastic columns of 50 ¢cm length
and 20 cm internal diameter and
having a side drainage hole of about
1 cm diameter were contacted with
plastic tubes. A piece of glass wool
was placed over each column and
covered with leached sand. Each
column was packed with 3kg of
the tested soil up to a depth of
about 30cm.

The soil columns were divided
into two groups. the first received
no phosphate rock "PR" while the

other group columns were treated
with PR at rate of 0.4 g/colamn.

Each organic amendment was
thoroughly mixed with the
investigated soil in columns. The
rates of organic wastes applications
were 0. 2% and 4% of the packed
soil column. Each treatment was
replicated 3 times. The treated soii
columns were incubated for 20.40
and 80 days. The moisture content
was keept at about 70% of field
capacity by using the tape water.
By the end of the experiment, the
soil in removed columns were air
dried and packed in plastic bags
for soil analysis.



2254

Soil analyses:
The tested soil sample was sylyected
to the following analysis:

Particale size distribution using
the international pipette method
with sodium hexameta phosphate
as a dispersing agent (Piper,
1950).

Calcium carbonate using Collin's
calcimeter (Wright, 1939).
Organic matter according to the
method of Walkley and Black
{(Jackson, 1983).

Soil reaction (pH) int 1: 2.5 soil:
water suspension using
Beckman's pH meter according
Page, et al. (1982).

Electrical conductivity in 1:5
soil: water extractable using a
conductivity bridge (US.Sal.
Lab. Staff., 1969).

Soil contents of available P, Fe
and Mn were extracted using
the method of Soltanpour and
Schwab (1977) and both Fe and
Mn were measured using an
atomic absorption spectrophoto-
meter type Perkin Elmer 380.
While P was determined using

Murphy and Riley method as

according, Jackson, (1973).

- Fractionation of soil inorganic-P:

Duplicate 1.0 gm of soil samples
representing the column were
used to determine the various
fractions of inorganic P.

- Nitrogen was

- Organic matter
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Easily-soluble P: A 50ml solution of

0.5 M NH,Cl was added and
shaken for 30 min. (Chang and
Jackson, 1957).

NH4F-P (aluminium-bound P):
A 50 solution of 0.5 m NH,F
adjusted at pH 8.2, shaken for
24 hours was used as an
extractant for this P (Khin and
Leeper, 1960).

NaOH-P (iron-bound P): This
fraction was extracted using 50
ml solution of 0.1 N NaOH + 1
M NaCl shaken for 17 hours.
(Williams et al., 1967).
H;S04-P (Ca-P): shaken 50 ml
solution of 0.5 N H;S0;, for 1
hour,

Organic wastes analyses:
.- The organic amendments were

air dried and finely ground;
suitable weights of each was
digested using sulphuricperchloric
acids mixture (Jackson, 1973).

- Micronutrients were determined

in the digests using atomic
absorption spectrophotometer
type 380.

determined
volumetrically using the micro
Kjeldahl method.

content was
determined by Weakley and
Black described by Page, ef al.
(1982).
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RESULTS AND DISCUSSION

Data in Tabies (3-6) showed the
distribution of the inorganic-P, vz.,
easily soluble-P (NH,4Cl-), NH4F-P
(Al-P), NaOH-P (Fe-P} and
H,S04-P (Ca-P) as affected by type
and rates of organic wasters (sheep.
biogas and town refuse) applications
with and without rock phosphate
treatments and incubation for the
three periods i.e. 20, 40 and 80 days.

The effect of sheep dung:
Labile-P (NH CI-P Fraction):

The obtained results in Table (3)
showed the effect of sheep dung
incubated in calcareous soil with
and without applied PR, for 20,40
and 80 days. As mean values, data
showed that the concentration of
labile-P fraction decreased with
increasing the incubation period
time in either with or without rock
phosphate application, while with
rock phosphate application, the
concentration of labil-P increased
with increasing the time of the
incubation.

With respect to the effect of
sheep dung application. data in
Tabte (3) showed that labile-P
fraction increased gradually with
increasing the rate of sheep dung
application with or without rock
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phosphate application, being greater
with rock phosphate application
comparing with 1its absence. In
general, the highest values of P in
the labile-P pool were, 5.06 and
7.09pg.g” at the 4% rate of sheep
dung applications in without and
with rock phosphate for the
incubation periods 20 and 40 days,
respectively. '

Al-P Fraction:

The mean values of P in Al-P
fraction in Table (3) showed that P
in this fraction increased gradually
with the increasing the incubation
period either without or with PR
application with higher values of
Al-P under PR than without PR
application. With respect to the
effect of the rate of sheep dung
application, data in Table (3), reveal
that the main fractions of inorganic
P in a soil received no rock
phosphate treated with sheep dung
showed that there no clear wend.
however the effecet of rock
phosphate was more obviores. The
highest concentration of P in the Al-
P fraction were 0.35 and 0.62 pg.g"
under the 2% and 4% rates of
sheep dung applications without
and with rock phosphate application.
respectively.
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Table (3): The main fractions of inorganic P in a soil treated with
rock phosphate and sheep dung .

Without rock phosphate With rock phosphate
Rate of a -
O.Ww ~ o
& ; CaP) O Ca-P
(%) E Al-P | Fe-P | Ca-P | Total Total E Al-P | Fe-P | Ca-P | Total Total
z z
20 days

Control | 3.05 0.06 021 428 46.12
2(%) | 410 017 012 755 80.19
4(%) | 506 0.18 023 T4 7687
Mean | 407 0.14 019 633 67.70

Control | 0.41 021 035 325 33.47
2(%) | 1.44 0.19 008 237 2541
4(%) | 218 021 016 301 32.65
Mean | 121 020 0.20 288 30.50

Control | 093 .23 0.12 392 40.48
2(%) [ 049 035 0.15 244 2539
4(%) | 134 021 035 251 27.00

Mean 092 026 0.7 296 3ILO0

928 | 415 029 056 888 9380 947
945 1 444 0.17 0.27 1016 10648 954
9529 1 683 0.19 025 930 10033 97
934 | 516 022 036 945 100.10 943

40 days

971 | 0.77 025 049 7.7 7321 979
933} 560 029 0.41 837 9000 93.0
9221709 029 084 889 9712 915
942 | 449 028 058 814 8680 94.1

80 days

9.8 | 206 045 033 618 6464 956
96.1 | 218 045 0.19 664 6922 959
930 | 3.52 0.62 052 66.1 7076 934
953 1259 051 035 648 6820 95.0

Fe-P fraction:

Data presented in table (3) point
out that as average mean values,
the higher values of P in Fe-P under
the rate application of sheep dung
and rock phosphate than without
PR application after the incubation
period for 40 days. The  highest
values were 0.2 and 0.58 pg.g"
of P in Fe-P fraction without and
with rock phosphate application,
respectively. With respect to the
effect of sheep dung rate, data

showed that the highest values of P
concentration in Fe-P fraction were
0.35 and 0.16 pg.g” P with control
soil sample and the 4% rate of
sheep dung application after 40 and
80 days of incubation in absence of
PR application, respectively, while
with rock phosphate application,
the comesponding value of P
concentration was 0.84 p.g’ with
4% rate application of sheep wastes
after 40 days of the incubation
time.
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Ca-P fraction:

Data in Table (3) show that the
mean values of P in Ca-P fraction
were decreased with the increasing
the incubation period either
without or with rock phosphate
application. The results showed
that PR application gave higher
values of Ca-P fraction than
without PR application. With
respect to the rate application of
sheep dung, data in Table, (3) did
not show a clear trend on P
concentration. But the effect of the
application rate of sheep dung
gave higher values of P with PR
application than without. The
highest values of p in Ca-P fraction
were 75.8 and 101.6 ug.g” for 2%
of the application rate of sheep
dung after 20 days of incubation
without and with PR application,
respectively.  With  respect to
percentage of P in Ca-P fraction and
total estimated fractions, data in
Table (3) showed that the mean
values of P as affected by
application rates of sheep dung
were highest after 80 days
incubation and a simple difference
was found between the effect of
without and with PR application.
The highest values of P percentage

were 97.1 and 979 pg.g” for the.

40 days incubation period in case
of control samples, while the lowest
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values were 92.2 and 91.5 ug.g’
with 4% application rate of sheep
dung without and with rock
phosphate application, respectively.

The effect of biogas wastes:

Data in Table 4 show the main
fractions of inorganic P in soil
treated with PR after incubation
periods of 20,40 and 80 days.

Labile-P (NHCI-P fraction):

The obtained results in Table
(4) reveal that the mean values of
NH4CI-P fraction was positively
affected by application rates of
biogas manure, this effect was
higher with rock phosphate than
without application under all the
incubation periods studied. On the
other hand, P in NH4Cl fraction
decreased. Generally, the highest
values of NHyCI-P fraction
occurred after 20 days of
incubation either without or with
PR application. The highest values
of NH,CI-P were 4.73 and 11.75
pg.g' for 2% and 4% rate of
biogas manure absence of PR.

Table (4) the main fractions of
inorganic P in a soil treated with
rock phosphate and biogas wastes
and with rock phosphate application
after 20 days incubation,
respectively.
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Al-P fraction:

Results in Table (4) also show
that the mean values of P in Al-P
fraction as affected by biogas
waste treatments were higher with
rock phosphate than with its absence
after all the testes incubation periods.
They highest values were 0.22 and
039 pgg' after 40 and 80 days
incubation in absence of rock
phosphate application, respectively.
The highest values of Al-P fraction
under all the tested treatments
amounted to 025 and 045 pgg’
under incubation of BM (at rate 2%)
for 40 days and that of the control
incubated for 80 days, respectively.

However, the highest P values
in the Al-P fraction extracted
through nonphosphated and rock
phosphates treatments were (.39
and 0.99 pg.g' under the
incubation of BM at the rate of 4%
for without rock phosphate for 80
days and incubation of PR and TC
at 4% rate, in the calcareous soil
for 20 days.

Fe-P fraction:

Results show that the mean
values of Fe-P fraction were higher
with rock phosphate application
and lower its for all the tested
periods of incubation.

The highest P values were 0.29
and 0.62 pgg’ for 80 and 20
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days incubation either without or
with rock phosphate application,
respectively. The lowest values
were 0.25 and 0.40 ug.g™ after 40
and 80 days of incubation either
without or with rock phosphate
application, respectively. With
respect to the application rate of BM,
data showed the after 40 days
incubation, data revealed to
decreased P in Fe-P fraction with
increasing the BM application rates
either with or without rock phosphate
application. While after 20 and 80
days of the incubation, the results do
not gave a clearly trend. Generally,
the highest concentrations of P in the
Fe-P fraction were 0.39 and 0.99
pgg' as affected by rate 4% rate of
biogas waste and after 80 and 20
days of the incubation times without
and with rock phosphate
application, respectively.

Ca-P fraction:

Data in Table (4) showed that
the mean values of Ca-P fraction
decreased gradually with increasing
the incubation period to 80 days in
case of incubation the studied soil
without rock phosphate application,
while in case of rock phosphate
application, the mean values of P
under BM treatments decreased with
the incubation period in ordered; 40>
80> 20 days. With respect to effect
the rates application of BM on the
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P in Ca-P fraction, data in Table
(4) showed that there is a clear
effect in case of 40 and 80 days of
the incubation periods. Without
rock phosphate application, the
result showed an increasing effect
and decreasing on with increasing
the rate application of BM after 40
and 80 days of the incubation time,
respectively. But after 20 days
incubation did not show a clear trend
where the effect of rate application
BM ordered as 2% 4%> control. In
case of rock phosphate, the effect of
the applications rate of BM on the
Ca-P fraction a gradually increasing
with increasing the incubation
periods 20, 40 and 80 days. Data
reveal that the Ca-P decreased with
lrom to the rate of the organic
source application but of the
incubation period, while P concent-
ration in Ca-P fraction increased
with increasing of the rate
application of biogas waste after
40 and 80 days of the incubation
period. Generally, the highest
values of P in Ca-P fraction were
69.2 and 102.4 pg.g” as affected
by the rates 2% and 4% of biogas
waste application after 20 and 40
days of the incubation periods in case
of without and with rock phosphate
application, respectively. While, the
lowest values of p concentration
were 22.4 and 609 pg.g’' were as
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affected by the rate 4% of BM.
without and with rock phosphate
application and after 80 and
20days of the incubation perlods
respectively.

With respect to P percentage of
the total extractable inorganic
fractions, data in Table (4) showed
that with rock phosphate application
the mean values of P percentage of
total inorganic fraction of P were
gradually increased with increasing
the incubation period in ordered; 80>
40>20 days, and 40>20>80 days,
under no PR application.

With regard to the effect of the
rate BM application on P percentage
of total inorganic P fractions data
showed in case of rock phosphate
application, a gradually decrease in
P/total inorganic fractlon with
increasing 97. 9ugg occurred with
the control treatment and after 40
days of ncubation whlle the lowest
value ie. 824pgg’ occurred with
application of BM at the rate of 4%
after 20 days of incubation.

With respect of the effect of
BM, it was that the percentage of P
decreased with increasing the rate
of BM application. The highest
and lowest values of P percentage
of the total inorganic fractions
were 97.1 and- 82.7 ug.g" under
the control treatment and rate 4%
of BM application under 40 and 80 -
days incubation, respectively.
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Table (4): The main fractions of inorganic P in a soil treated with
rock phosphate and biogas manure .

Without rock phosphate With rock phosphate

Rate of P B
ow -~ K - P
(%) | & |AVP|FeP|CaP|Total| 201 S [ALP|FeP| CaP | Total | 100

z z |

20 days
Control | 3.05 006 021 428 4612 928 } 4.15 029 056 888 9380 947
2(%) | 473 023 031 692 7447 929 ] 642 0.19 031 752 8212 916
4(%) | 355 010 033 436 4758 91.6 [1L75 027 099 609 7394 824
Mean | 380 0.13 028 519 5610 924 ] 745 025 0.62 750 8330 896

- 40 days
Centro} | 0.41 021 035 32.5 3347 971 {077 025 049 717 7321 979
2(%) | 436 025 0.27 580 62.88 922 ] 440 027 043 780 8310 939
4(%) | 224 019 014 594 6197 959 | 854 0.16 045 1024 11155 948
Mean | 234 022 025 50.0 5280 95.1 | 457 023 046 840 8930 945

80 days
Control | 093 023 0,12 392 4048 968 | 206 045 033 618 6464 956
2(%) § 242 021 037 257 2840 90.5) 272 037 045 685 7204 951
4{%) | 413 018 039 224 2710 827 | 486. 035 041 813 8692 935
Mean | 239 021 029 29.1 32.00 900 | 3.21 039 040 705 7450 947

The ecffect of town refuse
compost:

Data in Table (35) pomted out to
the effect of town wastes and rock
phosphate incubated with calcareous
soil for different periods on their
contents of some inorganic phos-
phorus fractions.

Regarding the effects on soil
content of some P fractions, results
reveal the following:

NHCI-P fraction:

The results in Table (5) show
that the mean values of NH4CI1-P
fraction in soil gradually decreased
with  increasing the incubation

periods whether with or without of
PR application, but the higher with
PR treatment. Results did not give
a clear trend whether with or without
PR application. However PR
treatments gave - highest values:of
the NH4Cl-P under all incubation
periods. The h1ghest values of P were
3.05 and 4.15 pg.g” P in case of the
control treatments afler 20 days of
incubation in abcence and presence
application, respectively. The 10west
values of P were 0.41 and 0.77 pgg

in case of the control treatments
after 40 days the incubation period
without and with PR application.

respectively.



Zagazig ] Agric. Res., Vol .31 No.(5) 2004 2261

Table (5): The main fractions of inorganic P in a soil treated with
rock phosphate and town refuse compost .

Without rock phosphate With rock phosphate
Rate of a a
O.W 5 Ca-P E_"S Ca-P
(%) ;_3. ALP | FeP | Ca-P| Total | Cif 5 |ALP | Fe-P|Ca-P | Total | o0
z z
20 days

Control | 305 0.06 021 428 4612 928 ]| 415 029 056 888 93.80 94.7
2(%) | 1.32 016 029 679 6967 975223 039 076 795 8288 957
4{%) | 1.53 014 029 384 4036 951 ] 282 025 091 703 7428 946

Mean 2.0¢ 012 026 500 5210 955 | 310 031 079 795 8370 951

Control | 041 021 035 325 3347 971 | 077 025 04% 717 7321 979
2(%) | 239 019 023 S58 S861 952 | 2.06 027 045 902 9298 97.0
4 (%) | 220 017 037 32.7 3544 923 | 2.84 031 0.68 92.7 9653 96.0

Mean 1.70 019 032 04 4250 949 ] 1.89 0.28 054 849 8760 970

80 days

Control | 0.93 023 0.2 392 4048 968 | 2.06 045 033 618 6464 956
2(%) | L7% 017 025 568 5901 963 { 182 021 053 684 7103 963
4(%) | 095 019 045 380 3959 960 ] 1.15 025 049 67.1 6899 973

Mean 1.20 020 027 045 4640 964 | 1.70 030 045 658 6820 964

Al-P fraction :

Results in Table (5) showed in
general that the mean values of the
Al-P fraction were higher with
rock phosphate treatment than
without its application under all
tested treatments. On absence of
PR application the AI-P fraction
increased with increasing of the
incubation period, but no clear trend
was found under PR application.

With regard to Al-P fraction as
affected by different rates of TC
the main fraction of inorganic P in
the PR-treated ‘soil results did not

show any clear trend with its
application. The highest values of
Al-P fraction under the control
treatments of TC 0.23 and 0.45
ug.g'] in case of the occurred with
soil incubation for 80 days without
and with rock phosphate applica-
tions, respectively. The lowest values
of Al-P ie. 0.06 and 0.17 pgg' P
were in case of the control treatment
under the rate 2% of town waste
under 20 and 80 days of the
incubation, respectively in absence
of PR application for both
treatment.
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Fe-fraction:

Data in Table (5) showed that
the mean values of the Fe-P fraction
were higher with PR application
than without it under all the tested
treatments. With PR application Fe-P
fraction decreased with the
increasing of the incubation time,
but no clear trend fond without rock
phosphate application. Results in
Table (5) did not show any clear
effect due 1o PR application,
however the highest P values in
absence and presence of PR
application ic. 0.45 and 0.91 pg.g’
P, occurred under application of
TC incubated 80 and 20 days
respectively.

The lowest values 0.12 and 0.33
ug.g” of the control treatment of
TC treatment 80 days of the
incubation treatment in absence
and presence of PR respectively.

Ca-P fraction:

Data in Table (5) showed that
the mean values of the Ca-P
traction were higher in case of
rock phosphate treatment than
without it under the all of the
incubation periods. The results did
not show any clear trend due to the
incubation periods, but the mean of
Ca-P fraction 50.0 and 79.5 pgg”
occurred without and with PR
application incubated BM for 20
days, respectively. With regard to
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the characteristic of P in Ca-P
fraction as affected by the different
rates of TC application, results did
not show any clear trend due to
rock phosphate applications. The
highest values of P were 67.9, 55.8
and 56.8 pg.g' in case of the
application rate of 2% of TC of
20,40 and 80 days respectively,
upon incubation in absence of PR.
With rock phosphate application,
the Ca-P fraction decreased with
increasing the rate of applied TC
under incubation period of 20 days
but whereas an opposite trend was
mostly with 40 and 80 days
incubation.

With regard to the effect of the
incubation periods on P percentage
of total inorganic fraction of P,
data in of the mean values of total
inorganic P as percentage of total
soil P, did not show clear with
rock phosphate application at any
incubation period. The highest values
of P Evercentage were 46.4 and 97.0
ug.g with the incubation periods
of 40 and 80 days either without or
with rock phosphate treatments,
respectively. The Ca-P fraction as
percentage of total inorganic P
fractions  decreased  gradually
under the rate application of TC.
These results were obvious only in
case of 40 and 80 days incubation
in absence of PR application and
after 40 days incubation with rock
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phosphate. In general, the results
showed that the lowest values
(Ca-P percentage of the total
inorganic fraction estimated in
absence and presence of PR
application were 92.3 and 94.6%
under 4% of TC incubated for 40
and 20 days, respectively. On the
other hand, the highest values of
Ca-P percentage of the total
inorganic fractions in case of
absence and presence of PR were
97.5 and 97.9% under the rate of
2% incubated for 20 days and the
control treatment of TC incubated
for 40 days, respectively.

As a comparison between the
effect of the studied organic
wastes, data in Table (6) showed
that rock phosphate applications
have the greatest effect on the
Inorganic P fractions with any of
the studied organic wastes and
under all the studied the incubation
periods. Without rock phosphate
treatment, the results showed that
the descendingly ordered values of
NH4-P as affected by organic
wastes apphcauon were; 4.07, 2.39
and 2.34 ug.g”' for dung mantor in
case of 20, 80 and 40 days
incubation, with Sh.D, BM and
TC, respectively. With PR treatment,
the ordered values of NH4CI-P
were; 7.45, 4.57 and 3.21 pg.g’
with BM incubation 20, 40 and 80
days, respectively. The results
showed that the descendingly
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ordered values of Al-P as affected
by organic wastes without rock
phosphate treatments were; (.26,
0.22 and 0.14 pgg’ for Sh.D BM
and Sh.D under 80, 40 and 20 days
incubation, respectively. With PR
treatments the corresponding
sequence was 0.51, 031 and 0.28
ng. g for with rock phosphate
application the highest positive effect -
on the ragnitude of Al-P fraction
could be ordered in the sequence of
051, 031 and 028 pgg P
(inorganic due to Sh.D, TC and both
of ShD and TC incubated for
periods of 80, 20 and 40 days
respectively. The obtained results in
Table (6) showed that the ordered
values of Fe-P as affected by organic
wastes without rock phosphate
treahnents were; 0.32, 0.29 and 0.28
pg.g’ P for TC, Sh.D and BM under
40, 80 and 20 days incubation,
respectively. With rock phosphaIe
treatments the ordered values were
0.79, 0.58 and 0.45 ug.g' P for TC,
ShD and TC under 20, 40 and 80
days incubation, respectively. The
Ca-P fraction, values under no rock
phosphate  application amounted
descandmgly as 63.3 , 50 and 45
ugg' P for ShD, BM and TC
incubated for 20, 40 and 80 days,
respectively. With rock phosphate
treatments, the greatest ordered
values were 94.5, 84.9 and 70.5
pg.g’ for Sh.D, TC and BM under
incubation period at 20, 40 and 80
days, respectively.



2264

In conclusion the obtained results
as well as those obtained preciously
in reveal that the studied treatments
fluctuated their effects of the
distribution and occurrence of P
fractions in the soil columns and
pointed out that the organic wastes
deffered in their effects on increasing
the inorganic P fractions. In this
respect, Radwan (1997) pointed out
to the important effect of organic
matter on the distribution of P
fractions in calcareous soil. He added
that the organic matter (FYM) did
not give any significant trend effect
along three seasons of wheat plant
growth,

Generally, the effect of the
organic wastes as explained
by several researchers. i.e.

El-Sherbieny, et al,

Lyamuremye, et al. (1996), found
that organic amendments decreased P
sorption that was related to changes
in some soil chemical properties
(e.g., pH and exchangeable Al).
However addition of organic residues
to soil may also affect P sorption by
adding PO, or releasing organic P
during mineralization of residues and
hence redistribution of P among P
pools in soil. They added that the P
fractions increased with manure or
alfalfa amendments. These fractions
are sites for P-sorption; thus,
increases in these fractions provide
evidence that P-rich organic
amendments can decrease future P
sorption in soils by reacting with
these sorption sites.

Table (6): The effect of type of organic wastes on the main fractions
of inorganic P in a soil treated with rock phosphate.

Without rock phosphate With reck phosphate
Typeof ™ o B |
[§ ALY = -
o, = N _ Ca-P ] - Ca-P
(%) = Al-P | Fe-P | Ca-P | Total Total| = Al-P | Fe-P | Ca-P | Total Total
z ‘ Z ) L
20 days
ShD | 407 014 0.19 633 677 934 | 516 022 036 9435 1001 943
B.M 380 013 028 519 561 9241745 025 062 750 835 896
T.C | 200 012 026 500 521 955|310 031 079 795 837 95.1
40 days
Sh.D | K21 020 020 288 305 942 ] 449 028 058 814 868 94.1
BM | 234 022 025 500 528 951 | 457 023 046 8408 893 945
T.C {170 0.19 032 003 425 949 ) 1.89 028 054 849 8§76 97.0
_ 80 days
ShD | 0.92 026 0.17 296 3k0 953 { 259 05F 035 648 682 950
BM | 239 021 029 290 326 900 {321 039 040 705 745 94.7
T.C {120 020 027 450 464 964 { 170 030 0.45 658 682 964
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