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Abstract. A laboratory incubation experiment was carried out at northern technical university /
technical institute hawija — plant production department laboratory to study effect the effect of
phosphorude levels were added to each soil (0 , 40 ,80 , 120 ,160) mg P Kg™ soil as mono potassium
phosphate,soil calcium carbonate content of soil (10,15,20) % on available phosphoruse during
different incubation periods (10 , 20 , 40, 60) day . These experience designed according complete
randomized design (CRD) and 3 replications. These results showed that the available phosphoruse
increased with increasing fertilizer of level added in all soils , the highest values were at the (160) mg P
Kg™ reached (43.71, 38.30 , 36.70) mg P Kg™ for the soils (10 , 15 ,20) % respectively at 10 , day
nursery , while for 40 , day nursery was (38.02 , 33.34 , 30.39) mg P Kg™ respectively, The calcium
carbonate had an negative effect on the availibility whereas as the soil content high levels of lime led to
reduce of phosphorus rate was (25.78 , 22.24, 19.90) mg P Kg* for the soils (10 , 15 ,20) %
respectively at 10 days of incubation period and at 40 days of incubation period was (22.26 , 18.22 ,
16.14) respectively .Also with increasing the incubation periods reduce available phosphoruse and

fixed phosphorus , Percentage of fixed phosphoruse increased.

1. Introduction

Phosphate is one more useful and necessary
nutrient for normal diverse enviroments around
the world [1]. It is also considered this feeder for
the mature and improve to plants. Due the
importance of this element to the plant and the
decrease in the amount dissolved in the soil
solution due to its reactions with mineral and
organic soil compounds and its transformation
over time into formulas and forms that are
unavailable for the plant, the problem of the
available of this nutrient for the plant has become
one of the most unique problems that calcareous
soils suffer from nutrients [2]. The phosphorus
status in soils containing carbonate minerals
usually in general it classified is reactions often
slightly soluble calcium phosphate compound [3].
Phosphorus occurs mainly in hydroxy-apatite
{Cas(PO4)3(OH)} and fluoro-apatite
{Cayo(PO,)6F,}, as orthophosphate. Soil power
Hydrogen considered of the distinctive feature
influential Phosphate reservation about the
rhizosphere zone, Phosphate ion adsorption
interactions with iron and Aluminum it consists of
power hydrogen < 7, timely when pH >7.0
Calcium , magnesium cations intra the existing of
minerals get ready deposition additive Phosphate
[4]. despite soils containing calcite afaithful
guantities of phosphate, it is in the formulas of few
solublility materials because to phosphate
stabilizing processes [5]. Study showed [6] that in
the meantime of nursery period dropped off
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readiness nutrient due it is to precipitation and
adsorption processes and thus transformed into
less soluble complex compounds . the rise average
of added phosphate rock (PR) caused a low the
phosphorus fractionation (NaHCO3) and give the
lowest value in addition it decreases with
increasing incubation periods [7]. The soil of arid
and semi-arid regions are characterized by their
high calcium carbonate content. When the soil
content exceeds 10% called calcareouse soil,
carbonates are found in the form of micro particles
spread throughout the soil horizones or form of
visible salt aggregates [8]. It is usually well
structure [9]. High of calcium carbonate content
has a negative effect on plant nutrition and causes
symptoms of nutrient deficiency due to organic
matter and clay deficiency [10]. The aim from this
is to current research to know the influence of
phosphate fertilizer levels addition and calcium
carbonate in available phosphorus, in addition
Comparison of study the ability soils in
phosphorus fixation under different incubation
periods.

2. Methods and Materials
2.1. Sampling, analyses

The samples taken to the test was obtained surface
layer (0-30 cm) in the Kirkuk governorate. After
collection of the soil sample, unwanted roots and
debris were removed and the soil samples was
dried by exposure air and sifted with a sieve it’s a
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hole diameter is 2 mm . Soil pH (1:1), electric
conductivity (EC) (1:1), organic matter was
determined by wet oxidation [11], CaCO; (back
titration method) according to [12], and
mechanical analysis of soil was estimated as away
[11]. Avialable nitrogen estimated by 2N of

potassium chloride [13], available Phosphorus was
determined by the colorimetrical method [3] with
device light spectrum 882 nm , available
potassium using NH;CH3;COOQOH [14]. The results
of soil analyzes are presented table (1) below.

Table 1. some chemical and physical parameters for soils befor incubation

Value
Unit Parameters
S3 S2 S1
N 7.6 7.6 7.5 pH
dSsm™ 2.78 2.63 2.04 EC
% 0.87 0.95 1.42 Organic matter
% 20 15 10 Calcium Carbonate
Mg Kg™* 10.30 12 14 Available Nitrogen
Mg Kg™* 7.20 7.90 9.8 Available Phosphorus
Mg Kg* 160 168 200 Available Potasium
% 46.31 37 23.6 Sand
% 20.28 48 44.2 Silt Soil texture
% 33.41 15 32.2 Clay
Sandy Clay Loam Clay Loam Textural Class
Loam

2.2. Incubation experiments and chemical analysis

The experiment was carried out at the northern
technical university — al-hawija technical institute ,
plant production department laboratory. The
experiment was design according to a using (CRD)
with 3 duplicate duplicates and to two months of
probation period, the experiment included two
factors , the first is phosphate fertilizer (0, 40, 80
, 120, 160) mg P Kg*soil as KH,PO, , the second
is soil calcium carbonate content (10 , 15, 20) %
and it is symbol is as follows by (S1,S2 ,S3). the
soils air-dried and sieved through a 2-mm sieve
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and Plastic container were prepared and put in it 1
Kg from all soils , phosphorus was added
according to the levels mentioned and 5 to 8 drops
from toluene solution (C¢HsCHs) and added per
containers to prevent the maturation
microorganisms, After incorporation soil with
fertilizer, the soil humidity was brought to borders
field capacity and adjusted at laboratory
temperature 25 °C. The stuck soil were then
filtered ,through Whatman class filter paper
Number.42, Olsen extracable-P was extracted with
NaHCO; at pH 8.5 and it content was determined
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by spectrophotometer. The adsorpent phosphorus,

the percentage of phosphorus fixation were

calculated according to the following equations :-

- Fixed phosphate = (Added phosphorus
level — Available phosphorus).

- Percentage of phosphorus fixation
phosphorus fixation x 100

added phosphorus at different levels

3. Results and Discussion

Table (2) show these results effect adding different
levels of fertilizer for soils for variety of calcium
carbonate content on avaibility that the increase
the level of phosphorus from PO to P4 at each soil
led to increased availabile phosphorus was (8.60 to
43.71) mg P Kg™* at soil 10 % , (6.00 to 38. 30)
mg P Kg™ at soil 15 % |, (3.60 to 36.70) mg P Kg’

! at soil 20 % this consistent with the result [15],
but also phosphorus decreased with increased lime
was a rate (25.78 , 22.24 , 19.90) milligram P
Kelogram™ | the decrease percentage in available
phosphorus rate was (13.73 , 22.80) % for soil (S2
,53) compared soil (S1), observed the results that
the calcium carbonate affected in reducing
available phosphorus rate and also this is
consistent with the resuls [16]. this decline came is
due to the adsorption and precipitation reactions
that element is exposed to .explain through the
results that with increase phosphorus level and soil
calcium carbonate content it will increased fixed
phosphorus rate was (69.92 , 73.69 ,76.02)
milligram P Kelogram™. those values are agree
with [6]. The Percentage of fixed phosphoruse rate
Increased as the rates of added phosphorus and
calcium carbonate content increase was (67.75 ,
71.71, 75.18) % respectively.

Table 2. Effect of phosphoruse and calcium carbonate levels on Phosphoruse available at 10 days of

incubation period

Percentage of Fixed Fixed phosphorus Available Added phosphorus Calcium
phosphoruse % phosphorus carbonate in soil
mg P Kg™ soil mg P Kg™ soil %
mg P Kg™ soil
S R 8.60 0
59.90 23.96 16.04 40
66.78 53.43 26.57 80 10 %
71.66 86.00 34.00 120
72.68 116.29 43.71 160
67.75 69.92 25.78 Average
—_— — 6.00 0
63.42 25.37 14.63 40
72.85 58.28 21.72 80 15%
74.51 89.42 30.58 120
76.06 121.70 38.30 160
71.71 73.69 22.24 Average
—_— _— 3.60 0
71.75 28.70 11.30 40
75.51 60.41 19.59 80 20 %
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Percentage of Fixed Fixed phosphorus Available Added phosphorus Calcium
phosphoruse % phosphorus carbonate in soil
mg P Kg™* soil mg P Kg™ soil %
mg P Kg™ soil

76.40 91.68 28.32 120

77.06 123.30 36.70 160

75.18 76.02 19.90 Average

table 3. show influence fertilizer , calcium
carbonate content in the status phosphoruse in the
sample added phosphorus increased the readiness
as level (160) gave the highest Compared to other
levels values reached (40.59 milligram P
Kelogram™ at sampling 10 % , (35) milligram P
Kelogram™ at sampling 15 % and (32.56) at soil

20 % these results were consistent with [17],
increasing the lime content in addition to the
presence levels added reduced the availibilty of
phosphorus at a rate of (23.83 , 19.97 ,17.51)
milligram P Kelogram™ for each samples
respectively, these average are compatible with
results [18].

Table 3. Effect of phosphoruse and calcium carbonate levels on Phosphoruse available at 20 days of

incubation period

Percentage of Fixed  Fixed phosphorus Available Added phosphorus Calcium
phosphoruse % phosphorus carbonate in soil
mg P Kg soil mg P Kg soil %
mg P Kg* soil
—_— [RS— 7.80 0
64.12 25.65 14.35 40
69.48 55.59 24.41 80 10 %
73.33 88.00 32.00 120
74.63 119.41 40.59 160
70.39 72.16 23.83 Average
—_— —_— 5.82 0
67.50 27.00 13.00 40
76.18 60.95 19.05 80 15 %
77.48 92.98 27.02 120
76.99 123.19 35.00 160
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74.53 76.03
75.95 30.38
78.55 62.84
78.91 94.70
79.99 127.99
78.35 78.97

19.97

2.93

9.62

17.16

25.30

32.56

17.51

Average
0
40
80 20 %

120

160

Average

The results of the table shows that fixed
phosphorus increased with increasing levels added
phosphate and increasing soil lime content at a rate
of (72.16 , 76.03 . 78.97) mg P Kg™ for all soil (S1
,S52 ,S3) in sequence and these values are
consistent with the [19], while Percentage of fixed
phosphoruse increased with increasing all the
experiment factors and were (70.39 , 74.53 ,
78.35) mg P Kg™* respectively.

Through the results of the table (4) it observed that
the values available phosphorus increased with
added levels the highest values were at the level
(160) milligram P Kelogram™  was (38.02)
milligram Kelogram™ at soil 10 % , (33.34)
milligram P Kelogram™ at soil 15% , (30.39) mg P
Kg! at sample 20 % comparative control
treatment for all soils in succession, these results
are consistent with [7]. As for increasing the soil
lime content and increasing the level of added

phosphorus cause reduced avaibility and rates
(22.28) , (18.63) ,16.34) mg P Kg™ respectively,
calcium carbonate it has a major negative role in
nutrient  availability as carbons increased
phosphorus decreased, due to adsorption reactions
phosphorus is transformed into less soluble
compounds because the calcerous soils has a
relatively high adsorption capacity it agree with
the results [20]. Show results in table (4) that
increased Fixed phosphorus and Percentage of
fixed phosphoruse rates with increased experiment
factors was (73.91 , 77.75 , 80.60) mg P Kg™ and
(72.21 ,76.30 , 79.71) % respectively . From the
results in Tables (2, 3, 4, 5) observed a decrease in
phosphorus readiness as the incubation period
increases and confirmed [21] explained
phosphorus released was decreased with time
increased, That is the longer the incubation period,
the less available Phosphorus in soil.

Table 4. Effect of phosphoruse and calcium carbonate levels on Phosphoruse available at 40 days of

incubation period

Percentage of Fixed  Fixed phosphorus Available Added phosphorus Calcium
phosphoruse % phosphorus carbonate in
mg P Kg* soil mg P Kg™* soil soil %
mg P Kg™ soil

_— _— 7.10 0

66.00 26.40 13.60 40

71.61 57.29 22.71 80 10 %

75.00 90.00 30.00 120

76.23 121.98 38.02 160
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72.21 73.91
69.95 27.98
77.37 61.90
78.74 94.49
79.16 126.66
76.30 77.75
78.97 31.59
79.12 63.30
79.78 95.74
81.00 129.61
79.71 80.06

22.28 Average

4.20 0

12.02 40

18.10 80 15%
25.51 120

33.34 160

18.63 Average

2.00 0

8.41 40

16.70 80 20 %
24.22 120

30.39 160

16.34 Average

The table [5] shows impact of fertilizer doses and
calcium carbonate in phosphorus forms, the results
increased phosphate fertilizer from (PO to P4) led
to an increase the availabile phosphoruse was
(6.00 -36.30) mg P Kg* at model 10% , (4.00 —
29.66) milligram P Kelogram™ at model 15% |,
(1.60 — 26.00) milligram P Kelogram™ at soil 20
% , results agree within results [22], but the
increase in calcium carbonate played a major role
in reducing phosphorus in the soil at rates (22.28 ,
18.63 , 16.34) milligram P Kelogram™ for all
samples respectively, there are results agree with
[18] showed There is an negative correlation to the
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quantity of carbonate minerals and fertilizer, as the
quantity increases CaCOs; reduces phosphorus
available to the plant and increases the amount of
phosphate absorption. The amount of fixed
phosphorus increased with increasing levels of
phosphate and calcium carbonate , and the
percentage of increase (18.35 , 31.52)% compared
to the treatment (S1). The percentage of fixed
phosphorus increased with increase experiment
factors and was at rate of (74.86 ,77.10 , 83.05) %
respectively.
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Table 5. Effect of phosphoruse and calcium carbonate levels on Phosphoruse available at 60 days of
incubation period

Percentage of Fixed  Fixed phosphorus Available Added phosphorus Calicium
phosphoruse % phosphorus carbonate in
mg P Kg™ soil mg P Kg™ soil soil %
mg P Kg™* soil

R —— 6.00 0

69.78 27.91 12.09 40

74.58 59.67 20.33 80 10 %

77.79 93.35 26.65 120

77.31 123.70 36.30 160

74.86 76.15 20.27 Average

—_— _— 4.00 0

72.47 28.99 11.01 40

81.25 65.00 15.00 80 15 %

73.25 87.90 23.10 120

81.46 130.34 29.66 160

77.10 78.05 16.55 Average

—_— —_— 1.60 0

83.75 33.50 6.50 40

82.50 66.00 14.00 80 20 %

82.22 98.67 21.33 120

83.75 134.00 26.00 160

83.05 83.04 13.88 Average
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