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Abstract: In calcareous soils, phosphorus (P) retention and immaobilization take place due to
precipitation and adsorption. Also, addition of organic manure could improve the soil
physical and chemical conditions besides it might increase the efficiency of added P fertilizer
and provide additional source of nutrients. Information on the availability of P following
inorganic fertilizer and compost addition to calcareous soil may help in better management of
P fertilization. The objective of this studied was to study the combination effect of organic
fertilizers addition (compost) and different forms of inorganic phosphorus fertilizers on the
improvement of phosphorus use efficiency by maximizing its availability in calcareous soil
and accumulation in biological yield of wheat(cv Gizal68). The treatments includedthree
inorganic-P forms (i.e. calcium super phosphatel5 % P,Os (P,), triple super phosphate 42%
P,Os (P,) and phosphoric acid72.4% P,0s (Ps) and control (without P) which combined with
three rates of compost (0, 10 and 20 m®.fed.™).The change in the amount of available P in soil
was measured during wheat growth at three periods (i.e. tillering, spike development and
maturity stages) in a field experiment on a calcareous soil.

The amount of availableP in soil was determined by Olsen and analyzed statistically.On the
other hand, the wheat plant parameters (i.e. biological yield, grains quality and plant
nutritional status) were measured and analyzed. Results indicated that mean values of
available P in soil were significantly increased with increasing the rates of compost combined
with inorganic P particularly at 10 m*.Fed." with either triple super phosphate (P,)or
phosphoric acid (Ps),while the obtained increases of available P content with increasing the
rats of compost addition up to 20 m*.fed™ were low compared to the rate 10 m*.Fed.™. These
decreasing may be attributed to the stimulatory effects of higher rate from compost in
presence of these two forms (P,, P3)to enhance the precipitation and adsorption conditions or
formation of less soluble complexes with Ca®*cations, then showed significantly decreasing
along with age of plant. Also, this increase reflected significantly increasing in most studied
parameters of plants.

Finally, the data obtained for either percentage increase yield or phosphorous forms use
efficiency (PFUE) appearedparallel trends. So,the highest percentage increases were at used
the rate (10 m®Fed.™) combined with inorganic P,and Ps,and then significantly decreased
with increasing the rats of compost addition up to 20 m®.Fed.”, this decreasing were highest
at used Pscompared P..It is difficult to understand the difference between the role effect of P,
andP3; with compost.For these reason,it needs number of specific experimental for explain
these process.

Key wards:Calcareous Soil, Compost amendment and Inorganic P forms.

Introduction:

Wheat (TriticumstivumL.) is the most important cereal crop in the world. InEgypt, increasing
importance of wheat is due to the large increase in the gap between production and consumption, a huge
increment of population and the low level of national income. Therefore, Egypt is considered the biggest
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importer of wheat in the world. Extensive efforts are continuously paid for increasing its productivity by means
of vertical and/or horizontal planting. Increases of wheat production to contribute in solving food problem.In
general, under such unfavorable conditions ( in new reclaimed sandy calcareous soils ) and in soil characterized
as low fertile, low organic matter content and high leaching rate let the production of most crops not economic
and farmers have to apply high rates of chemical fertilizers to maintain satisfactory yield'. There are several
ways for increasing wheat production especially in the newly reclaimed areas; one of them is the appropriate
application of integrated plant nutrient supply system following balanced fertilization needs to be developed for
resource, poor farmers to sustain the potential productivity.

Phosphorus as one of the important nutritional elements in metabolic processes i.e., plant growth, total
and early fruits yield has a vital role as a main constituent of energy compounds, nucleic acids, phospholipids
and co-enzymes. Many literatures such as®* and “who reported that, phosphorus fertilizer had a significant
effect on plant growth and its yield. As well as the different forms of phosphorus affected the physical and
chemical properties of vegetable fruits, °. In spite of, most literatures reported that, the effect of phosphorus
varied according to its source. Whereas, the application of chemically treated source like calcium super-
phosphate results in better plant growth, higher fruits yield compared to the addition natural phosphorus like
rock phosphate®. Also, several studies * and ®suggest that organic sources of P are more effective for plant
absorption than inorganic ones.

Application of phosphorus fertilizers in agricultural calcareous soils has introduced some problems
mainly due to P fixation, low recovery and accumulation in soil. Decrease in availability of P is suggested to be
a complex function of several factors such as: soil chemical composition, amount and reactivity of silicate
clays, CaCO;, Fe oxides, P addition rates and time,”. In general, in calcareous soils major factor in decreasing
phosphorus sorption capacity is phosphorus precipitation in form of calcium phosphate. Organic and biologic
fertilizers increased uptake due to the increased solubility and decreased precipitation, °. Generally,manure
application had an appreciable and different impact on the chemical fractions of P in calcareous soils as P from
manure gradually turned into available forms over the time,*.

Organic sources of P are known to increase P availability more than inorganic P fertilizers and enhance
efficient use of applied P fertilizer,’®>. The synergistic effect of manure application along with P fertilizer on
increasing soil test P concentration has been reported by*? ' ¥and'. Moreover,’reported that organic
amendments consisting of a mixture of humic and fulvic acids increased recovery of applied P by bicarbonate
(Olsen-P).This was due to decreases in the precipitation rate of poorly soluble Ca phosphate by organic
amendments. Finally,®reported that application of organic and compost to the newly reclaimed lands maintain
ecologicalbalance and develops biological processes to their optimum. In addition to preservation of soil
structure, earthworm and microorganisms, addition of composts improve soil chemical propertiesincluding
decrease soil pH, increase cation exchange capacity (CEC) and enhance the availability of the most nutrient
important for plant growth and agricultural production. It increases the water holding capacity and improves the
soil structure and aggregates.The intensive use of compost for increasing agricultural production, maintaining
and enhancing soil fertility and decreasing pollution hazards is of vital importance especially in the newly
reclaimed soil.

So, this work aims to evaluate direct application of compost and inorganic phosphorus forms on the
changes of availability of phosphorus in calcareous soil and his accumulation in biological yield of wheat. In
addition to evaluate the phosphorus forms use efficiency and also to detect the availability of phosphorus
following organic and /or inorganic phosphorus forms addition to soil may help to a better management of P
fertilization of the crop in respect to plant growthin the newly reclaimed soil.

Materials and methods:

Filed experiment was conducted at Nubaria Agriculture Research Station, Behera Governorate, Egypt.,
during winter seasons 2012/2013 to study the response of wheat to the application different forms of
phosphorus fertilizer individually or combined with compos tunder calcareous soil conditions. Wheat grains
(TriticumAestivum L.) cv Giza 168 were sown. Soil samples were collected, air-dried and analyzed, texture was
determined by the hydrometer method, soil organic C was analyzed using Walkley and Black method. Soil pH
was determined in 1:2.5 soil/water suspension after 0.5 h.ECe was determined in a soil paste extract, cation
exchange capacity was measured by 1IMNaOAc buffered at pH 8.2 and total CaCO3; was determined using the
calcimeter method, according to™®. Available Pwas determined by the Olsen method *°. The Murphy-Riley (MR)
colorimetric method was widely used for environmental P determination, which uses ammonium molybdate,
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ascorbic acid, and antimony potassium tartrate to develop a blue color with P (absorption at 880 nm),*.The
chemical characteristics of the experimental soil are presented in Table (1) and compost analysis is shown in
Table (2).

Table No.1: Some characteristics of the investigated soil at Nubaria Agriculture Research Station.

Available Macro-nutrients . . .
Depth | O.M | CaCO, . Particle size Distribution (%6)
0 (mg.kg ™~ Soil) Texture
Cm) | (%) (%) -
N P Sand Silt Clay
0-20 0.41 23.72 12.7 2.14 56.64 23.13 20.23 |Sandy Loam
20- 40 0.28 25.16 10.1 1.46 51.42 19.66 28.92 |Sandy Clay Loam
Soluble lons (m.e/L)
D(E:pﬂ; (1pI2-|5) (dESc/: ) Cations Anions
m 2. m ~ m
Na" K" Ca™ | Mg™ | HCO; cl SO,~
0-20 8.22 2.23 9.73 5.43 5.13 2.01 3.78 11.20 7.82
20-40 | 8.29 2.49 10.62 3.80 7.18 3.30 3.85 12.43 8.62

The design of the experiment area was arranged in a split plot with three replicates. The main plots
were three rates of compost (0, 10 and 20 m3.fed.™.), the sub plots werefour treatments, 3 plots treated by the
same recommended doses (45 kg P,Os fed™) of phosphorus and each with one form of inorganicP fertilizer:
P,calcium super phosphate 15 % P,Os, P, triple super phosphate 46 % P,Os and Pz phosphoric acid 72.4 % P,0s
and The fourth was without phosphorus (ControlPg). The P additions were broadcasting and incorporated with
soil after compost addition before planting. Each treatment was replicated three times. Nitrogen and Potassium
fertilizers were added in the form of ammonium nitrate 33.5% N and potassium sulfate (48 % K,0O),at
recommended doses (100 kg Nfed™ and 24 kg Kfed.™ respectively)and the other usual agricultural practices
were conducted as recommended by Ministry of Agriculture.

Table No.2:Some characteristics of the compost added to soil experiment.

Available Macro-nutrients CEC
OM (%) | O.C(%) | C:N ratio SP (%) | CaCOj; (%) (mg.kg™ Compost) meq.100 g
N P K Compost™
33.1 19 19 100 3.3 2180 22.23 6450 79
Soluble_lons (meq.100g Compost™)
pH (1:2.5) | EC (dS/m) Cations Anions
Na* K ca™ Mg™ | HCo,” | cI SO,”
7.2 24 9.73 8 9.9 2.8 2.75 20 145

Soil samples (0-20 cm) were collected from each treatment at tillering, spike development and maturity,
air dried, crushed and passed through a 2-mm sieve for estimating available P by the Olsen method
2 Phosphorus concentration in extracts was determined by the colorimetric method of **Wheat plant samples
were taken from each treatment at the studied growth periodswhich separated to shoots and roots at tillering
stageand separated at maturity to grains and straw.Plant sample were dried at 70 C° and digested for chemical
determinations according to #.Nitrogen, P and K content in the digests straw and grains were determined
according to the methods described by *‘and .

At harvesting time, the wheat plants were harvested from each plot.Grain andstraw were weighed andrelated to
kg.fed.™. The following data of someparameters were recorded: such as plant height(cm), spike length
(cm),1000grains weight (g)and biological yield(kg.fed.™). The percent increase in yield was calculated by using
formula:

i . . _ (Yield of Treatment — Yield of Control)
(Increase in yield %) = Yield of Control X100
Plant analysis and dry matter data were utilized to calculate plant nutrient uptake, P forms use efficiency
(PFUE) which was calculated by using formula:

PFUE = [(Pf - Pc) / P] x 100.
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Where Pf and Pc are total P uptake from fertilizer)inorganic Phosphorus)and control plots (without or
with compost) respectively, and P is the applied forms of phosphorus in kg.Fed.™. Phosphorus uptake calculated
from total P measured in plants (straw + grain) was multiplied by total yield in kg.fedand then divided by
100,%.

Statistical analysis:

All data analysis of variance normally was assessingby using Minitab computer program and least
significant difference(L.S.D) was calculated at level of 5% '

Results and Discussion:
Amount of available P in soil at different stages:

Data in Table (3) declared that increasing the rates of compost addition, caused increasing in
availability of P in soil which was raised significantly from 8.74 mg.kg™ at control to 12.40 and 12.42 mg.kg™
with addition of 10 or 20 m*compost.fed.™ respectively, without significant difference among them.On the other
hand, the inorganic P-forms treatments appeared significant effect on increasing available P in soil compared to
the control to 130.7%, 166.9% and 172.8% with Py, P, and P; respectively.Those significant increasesmay be
attributed to their compacting for precipitation and adsorption conditions in calcareous soil. These results are in
agreement with those obtained by?*who found that acidic P fertilizer (phosphoric acid) could result in low P
adsorption compared to alkaline one. Although there is limited information available comparing the effect of
acidic and alkaline P source on its adsorption/precipitation in soil.

Table No.3:Mean values and statistical analysis of studied individually and interactions treatments on the
availability of P in soil (mg.kg™).

Treatments Inorganic P-forms
Compost mean available LSbat0.05
Growth TPl po | P | P2 | P3 | level
Stage m®.fed P (mg.kg™)
0 290 1920 19.63  19.90 15.41
Tillering 10 740 2200 2190 2277 18.52
20 10.93 2407 23.63 __ 24.23 20.72 Compost (C)
mean 7.08 | 2176 | 21.72 | 22.30 18.22 Posph. (P)
) 0 2.17 5.57 9.13 9.73 6.65 Stages (S)
Spike 10 573  10.17 1483  14.87 1140 |
development 20 8.20 10.97 12.27 11.23 10.67 C:021
mean 537 | 890 | 12.08 | 11.94 9.56 B 0.24
0 2.02 3.20 5.59 5.80 4.15 Y
Harvesting 10 343 623 942 1010 7.30 Ci : %- 221
20 3.43 5.37 7.11 7.59 5.87 - -
mean 296 | 493 | 7.37 | 7.83 5.77 CS:0.42
0 2.36 932 1145 1181 8.74 PS:0.36
Compost 10 552 1280 1538 1591 12.40 CPS:0.72
mean 20 7.52 1347 1434  14.35 12.42
mean 513 | 11.86 | 13.72 | 14.02 11.19
P, - Control (without phosphorus). P,= ( Triple super phosphate)
P, = (Calcium super phosphate) Ps= (Phosphoric acid)

The data of P concentration (mg.kg™soil) in soil which taken at different growth period presented in
table (3) showed that strongly decreasing and highly significantly with the time, which the maximum
concentration of available P was at the first stage (tilleringstage) and then decline with 47.4% at the spike
development stageand 68.3% at maturitystage, from 18.21 to 9.57 then 5.77 mg. kg™ respectively. thisdecrease
may be attributed to increasing the consumption of P element with increasing plant growth, also increasing the
role of Ca** which is dominant ion in soil solution of calcareous soils and it is possible to formless soluble
complexes with weak acid anions like orthophosphate is due to unavoidable dominance of this ion. The
dynamics of P is managed by calcite, which strongly holds P and consequently maintains low P concentration in



KadriaM. ElAzab et a//Int.J. ChemTech Res. 2015,8(4),pp 1563-1572. 1567

soil solution. These notes were in agreement with those obtained by *who found that mineral P fertilization
help increase the amount of available P in the soil in the first stage and then decreases as time of incubation
goes on.

Data illustrated in table (3) indicated a clear response to studied treatment interactions on the
availability of P.The increase in availability of P was greatly in case of compost addition.In this
concern,*showed that the combined addition of poultry manure and fertilizer P had a synergistic effect and
increased Olsen extractable P compared with fertilizer P alone. These finding are consistent with *who reported
that application of manure combined with fertilizer P increased P recovery as Olsen-P compared with separate
application of fertilizer. On the other hand, it’s appear the same trend of inorganic P-forms , while the obtained
increases of available P content with increasing the rates of compost addition up to 20 m®fed™ were slight
compared to the rate 10 m®.fed™ particularly at used both triple super phosphate (P,)or phosphoric acid
(P3).This decrease may be attributed to the stimulatory effects of higher rate from compost in presence these
forms (P,, P3)to enhance the precipitation and adsorption conditions or formation of less soluble complexes
with Ca*cations, also these results may be attributed to character of compost addition, which the largely
amount of phytate in higher rates of compost showed negatively effect on P solubility. These results were in
agreements with *who showed that in the short term, manures with large phytate contents can demonstrate
lower phosphorus solubility on calcareous soil.

without inorganic -P (P0) With calcium super phosphate (P1)
25 —o—0 m3.fed-1 25 —o—0 m3 fed-1
0 —m—10 m3 fed-1 2 RN 10 m3 fed-1
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—— Linear (10 m3.fed-1)

— Linear (20 m3.fed-1)
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X 20 20 &
E 20 m3 fed-1 g \ 20 m3 fed-1
(=] .
=15 —Linear (0 m3.fed-1) E 15 — Linear (0 m3.fed-1)
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2 y = -7.0215x +25.495 | % y =-7.0525x + 25914
8 5 Re = 0.9244 S s Rz = 0.939
§ y = -6.24x +27.864 = y = -6.335x + 28.58
< R2 = 0.9942 Zo R2 = 0.9801
Tillering Stage (T) Spike development Harvesting Stage y = -8.2635x +30.862 Tillering Stage (T) Spike development  Harvesting Stage Y = -8.323x +30.997
stage (S) (H) R? = 0.9551 stage (S) (H) R2 = 0.9048

Figure No.1:Effect of applied treatments on the change of phosphorous availability in calcareous soil.

On the other hand, the means value of available P in soil which presented in table (3) and figure (1) as a
results to the interactions between P- forms addition and age of plant growth or between rates of compost and
growth period showed significant decrease with increasing age of plant (time). The high available P content in
soil at the first growth stage of wheat began accelerate decreasing up to harvest. It is noteworthy to mention that
increasing the available P in soil with increasing the rate of compost this increasing were gradually decreasing
with the age of plant especially at high rate (20 m®. fed.™) P availabilities were decreased to 48.5% , 71.67% at
20 m®fed.”, 38.44% and 60.58% at 10 m°’.fed."and 56.84%, 73.07% at 0 m>.fed."for spike development
stageand maturity stage compared with tillering stage respectively, these results indicated that the recommended
rate of compost is 10 m®.fed.” for calcareous soil, which plant have been supplied by their requirements
regularly through different growth period that have positive effect on plant productions. In the other hand, the
progressively decreasing up to 73.07 % from P available until harvest at control (without compost) may be
attributed to P deficiency and the quantity of P available isn’t sufficient for plant growth, as soon as decreasing
the use inorganic P efficiency under condition of calcareous soil. Also, the progressively decreasing up to 71.67
% from available P until harvest at high rates addition of compost (20 m®. fed.™) may be attributed to the



KadriaM. ElAzab et a//Int.J. ChemTech Res. 2015,8(4),pp 1563-1572. 1568

association of plant consumption and process of precipitation and adsorption for P element in present highly
concentration of compost in calcareous soil.

Due to the interaction effect of inorganic P formsand different growth periodon the availability of P,
there are decreasing down to 44.38%, 46.45% and 59.09% as a results to useP,, P;and P,forms respectivelyup
to the spike development stage.On the other hand, there was another arrangement for these forms corresponding
to their different effect on the availability of P in the period from spike development till harvest namely
phosphoric acid (Ps), triple super phosphate (P,) then calcium super phosphate (P,) in the order; 64.88%,
66.06% and 77.34% respectively. These results indicated that the form (P,) or (Ps) was superior to the (P;).

Data in table (3) showed an obvious response for available P content in calcareous soil by application of
(P,) or (P3) in presence the lowest addition rate of compost (10 m®. fed.™), as best treatments. These peaks were
regularly decreased with advancing plant age without limiting effect on plant growth. On the other hand, the
highest values of available P content at the first age of plant when applied the same inorganic P forms with the
highest rates of compost (20m®.fed.*)which had negative effect on plant growth.

Vegetative growth parameters:

Table No.3:Effect of applied treatments on growth parameter and yield components:

Treatments Inorganic P-forms
LSD at 0.05
. Compost
Items Studied |, PO P1 P2 P3 mean level
m".fed
_ = 0 87.3 88.1 84.8 86.1 86.6
g =[] 10 87.4 933 95.2 89.7 914 |C:34
< <€ g P:ns
= e 20 94.4 93.2 97.3 91.0 94.0 :
s S| S CP:ns
S |a mean 89.7 915 92.4 88.9 90.7
[«b] S ~—
g 5 = 0 9.2 9.7 9.5 9.5 95 _
£ g2 10 9.1 93 98 98 95 CP'_”;S
s 3 s :
s 2% [ 105 8.8 10.9 10.7 10.2 b
3 [ mean 9.6 9.3 10.1 10.0 9.7
B 0 2055.2 28280  3100.7 30128 2492 | .
g5 |10 2284.8 3096.8 3324 39712 30888 |50l
2 : 259,
~ |5 o[ 2 2340.8 20400 29400 24752  2674.0 :
ke CP:ns
B mean | 22269 29549 31410  2953.1 __ 2819.0
2 0 3287.2 30480 42241 40712 38826
= |55 [ 10 33152 40936 48216 60928 45808 |C:3388
S| & 52 37520 42056 44240 43568 41846 | " :3912
= |58 CP:731.2
g mean | 34515 40824 44899 48403  4216.0
S [z 0 53424 67760 73248 70840 66318
s |87 C:500.7
s e[ 10 56000 71904 82040 94640 76146 |0
8 ¥ 20 6092.8 7145.6 73640 68320  6858.6 oS
5 . CP :1053.0
F 2| mean | 56784 70373 76309 77933 __ 70350
£5 0 445 45.7 455 45.3 53|
) S 10 44.9 451 455 445 45.0 P'_“ZS
25| 8% 20 455 48.3 44.9 45.6 46.1 CP - s
gt S 3 [ mean 45.0 46.4 45.3 45.1 455 '
5 S < 0 18.2 158 18.4 15.9 171
28| 59 C:ns
5 Se 10 16.1 16.6 16.5 16.8 165 o
= = .
s 58 20 16.4 18.3 18.1 15.3 17.0 b
S [ mean 16.9 16.9 17.7 16.0 16.9 '
0 385 42.0 42.3 426 aa | o
10 41.0 42.8 411 35.6 40.1 -
o) .
Harvest Index %6f—5 38.4 41.2 40.1 36.3 390 |F 'ci'l-g o
mean 39.3 42.0 412 382 402 >

The statistically analysis data presented in Table (4) and figure (2) showed the effect of applied
inorganic -P forms and rates of compost (individually or combined) on some vegetative growth parameters i.e.,
plant height (cm), spike length (cm) of wheat plants and grains, straw, total yield, 1000 grain weight, crude
protein and harvest index.
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All measured parameters were slightly increased with addition of P forms either without or with
compost compared to the control treatment. As the general, these increases may be due to the enhanced effect of
P element in metabolic processes i.e., plant growth, many of biological activities within plant tissues and early
fruits yield and production. % and *However, the plants received triple super phosphate (P,)resulted increasesin
plant height (cm), spike length (cm), grains yield (kg. fed.™) and crude protein (%) either individually or
combined with compost. Data also declared that application rates of compost particularly 10 m®.fedto the
studied calcareous soil had positive effects on that studied parameters where it augmented the dry weights of
wheat straw and grain yields. These increases were attributed to improving soil capacity to gradually liberate
available plant nutrients that are still in maintained active forms for uptake by plant roots, but this role was
dominated with increasing the rate of compost addition up to 20 m*.fed™, which all biological yield parameter
were decreased but almostly stile over the plants untreated with compost.

Effect of treatments on Wheat biological yield kg.fed™!
® Grains kg.fed-1 @m Straw kg.fed-1

6500

5500

4500

3500 +

gagee]
vt I
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2500 +

Prodaction kg.fed™!

1500 -

e

ke

s
= e
kel

L
500 +—*==

Compost 0 m3.fed-1 | Compost 10 m3.fed-1|Compost 20 m3.fed-1

Treatments

Figure No.1:Effect of applied treatments on wheat biological yield:

Table No.5:Effect of applied treatments on wheat plant nutrient contents at different growth stage:

Tillering Stage Harvesting Stage

Treatments Shoot Root Strow Grains
P% | K% | P% | K% | N | P% | K | Nw | P% | K%
I 0 028 412 | 012 097 | 202 020 437 [ 288 039 499
£ 20 10 029 399 | 012 109 | 1.98 022 422 [ 277 042 495
S E 20 026 382 | 013 093 | 185 021 422 | 286 039 495
LsDat0.05level C) | ns [016 | ns [ ns | ns [ ns | ns [ ns | ns [ ns
PO 028 389 | 012 106 | 204 020 432 [ 284 037 498
2~ P1 028 407 | 012 102 | 201 021 424 [ 285 041 491
8¢ P2 027 400 | 013 093 | 1.89 023 424 [ 297 039 499
d P3 027 394 | 012 098 | 1.87 020 429 [ 269 043 497
LSD at0.05 level (P) | ns ns ns ns ns | 0.02 | ns ns | 0.03 | ns
- PO 029 419 | 012 102 | 202 018 441 [ 307 034 499
z 3 Pl 029 414 | 012 097 | 211 020 427 [ 266 038 4.9
g P2 027 411 | 013 097 | 201 023 461 [ 310 039 501
S ° P3 0.25 4.03 0.12 0.93 1.96 0.21 4.20 2.68 0.46 5.02
oy PO 029 390 | 012 125 | 221 021 432 [ 270 038 505
g &2 P1 029 412 | 012 106 | 1.92 022 412 [ 279 044 485
EE P2 029 408 | 012 095 | 1.83 024 390 [ 277 041 500
O = P3 030 385 | 012 109 | 1.94 021 453 [ 282 044 491
o PO 027 357 | 013 092 | 1.88 021 423 [ 276 040 491
g & Pl 028 395 | 013 103 | 1.99 022 432 [ 308 041 493
EE P2 025 381 | 012 086 | 1.81 023 421 [ 304 038 497
O « P3 026 394 | 012 091 | 171 019 413 [ 257 039 499
LSD at 0.05 level (CP)| ns | ns ns ns ns | ns | ns ns | 0.05 | ns
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The significant response of biological yield to the applied inorganic -P forms in combination with
compost may be due to the positive effect of both of them.All observations emphasized the beneficial effect on
plant growth by enhancing the availability of nutrients in soil as a result of this combination. On the other hand,
compost application had an appreciable and different impact on the chemical fractions of P in calcareous soils
which increased P availability and enhanced efficient use of applied P fertilizer. This phenomena was limited
with increasing compost addition, where the obtained increases in biological yield due tothe treatment of 10
m?>.fed.” were higher than those of 20 m®.fed.™ particularly with P forms (P, or Ps) compared with control
(without P and compost). These increases were (64.5, 46.7 %) and (64,85.3% ) for grains and straw at addition
of P, and Pscombined with 10 m®. compostfed'land the harvest index for these treatments was 41.1% and
35.6%, respectively.

The data presented in Table (5) showed insignificantly effect due to applied inorganic P forms and rates
of compost (individually or combined) on macronutrients studied at most of plant stages, except addition either
P, or Psforms individually on P content in plant, while it had significant effect on P content in straw and grains
respectively.

Table No.6:Statistical analysis of macronutrients uptake by straw and grains of wheat as affected by

studied treatments:

Straw Grains Total uptak by wheat plant
Treatments

N kg.fed| P kg.fed?| K kg.fed*| N kg.fed™| P kg.fed| K kg.fed] Nkg.fed? | P kg.fed® | K kg.fed™
2 0 78.2 8.0 169.9 78.9 10.9 137.3 157.1 18.9 307.2
g 20 10 90.0 10.0 194.3 84.4 12.7 150.1 174.4 22.7 344.4
S= 20 76.9 8.9 176.5 77.2 10.5 132.4 154.2 19.4 308.9
LSD at 0.05 level (C) 9.5 1.0 19.9 ns 0.9 11.9 ns 13 27.6
PO 70.0 7.0 148.9 63.2 8.3 110.9 133.2 15.3 259.8
E ~ P1 82.0 8.7 173.8 84.7 12.1 145.0 166.7 20.7 318.8
2 < P2 84.3 105 189.5 93.0 12.3 157.1 177.3 22.8 346.6
o P3 90.6 9.8 208.7 79.8 12.7 146.7 170.4 22.5 355.4
LSD at 0.05 level (P) 11.0 1.2 23.0 151 11 13.7 23.2 15 31.9
- PO 66.1 6.0 144.6 63.0 7.1 102.5 129.1 131 247.1
g & P1 82.5 7.7 1696 | 755 107 1403 | 1581 185 309.9
£ e P2 85.1 9.7 194.6 96.1 12.0 155.2 181.2 21.7 349.9
o ° P3 79.3 8.4 170.8 80.9 13.8 151.3 160.2 22.2 322.0
oy PO 73.2 6.8 143.2 61.5 8.6 115.3 134.7 15.4 258.5
é jﬁ P1 80.2 8.9 170.2 87.6 135 149.8 167.8 224 320.0
£ g P2 88.4 11.7 187.9 93.3 14.0 169.9 181.7 25.7 357.8
o = P3 118.2 12.6 276.0 95.1 14.9 165.4 213.3 27.5 441.4
o PO 70.7 8.0 158.8 65.2 9.4 114.9 135.9 17.4 273.8
g & PL 83.4 9.4 181.6 90.9 11.9 145.0 174.3 21.3 326.7
£ g P2 79.3 10.1 186.0 89.5 11.1 146.2 168.8 21.2 332.1
O« P3 74.4 8.3 179.5 63.3 9.6 123.4 137.7 17.8 302.9
LSD at 0.05 level (CP)| 19.0 2.0 39.8 ns 1.9 ns ns 25 55.2

Table No.7:Effect of studied treatments on relative increase in wheat yield and (PFUE):

Treatments % increase inyield P forms use efficiency (PFUE) %
PO | P1 | P2 | P3 PO | P1 P2 | P3

- 8 0 Control ~ 37.60 50.87 46.59 - 12.01 19.12  20.24
0 ~
= -
g' 5 10 11.17 50.68 64.58 64.03 - 15.42 22.73 26.67
8 o

£ 20 13.90 43.05 43.05 20.44 - 8.83 8.49 1.02

Concerning the applied of different P forms individually, data in table(7) indicated that the increase in
yield obtained from using P,> P;> P, compared to the control, these values were greatly increased with10 m™.
fed."addition rate which appeared the same trend (P,> P;> P,), while increasing rate of compost up to 20 m’



KadriaM. ElAzab et a//Int.J. ChemTech Res. 2015,8(4),pp 1563-1572. 1571

% fed."decreased these percentage particularly at using Psform. Also the values of PFUE were highest due to
application P; when compared with both P, and P, respectively without compost addition. The same trend was
detected when P application at different forms combined with compost at rate of 10 m™. fed.but the values
were highest in case ofadditions individually. It worth to mention that the application of compost at rate of 20
m™.fed.*combined with different P forms in this work caused a decreased in PFUE up to minimum values
particularly at used form acid fertilizer (P3). These results were attributed to number of reasons: ie, addition of
this rate of compost will increase the total surface area for calcareous soil, **found that the reactivity of
CaCOQ;sin soils depends upon the specific surface area of the carbonate and on its total surface area. It has been
demonstrated that Ca®*is dominant ion in soil solution of calcareous soils and it is possible that formation of less
soluble complexes with weak acid anions like orthophosphate is due to unavoidable dominance of this ion. The
dynamics of P is managed by calcite, which strongly holds P and consequently maintains low P concentration
insoil solution,®. Also, addition of highest rate of compost may be contain large amount of phytatewhich
showed negative effect on P solubility.

Conclusion:

Application of compost combined chemical phosphorus fertilizer increased Olsen P valueand enhanced
the efficiency of added phosphorus as compared to separate P forms application. These values were decreased
differently at used rate of 20 m™. fed. combined with different P forms.Therefore, it may be concluded that
interaction with treatment application in this work had an appreciable and different impact on the availability of
P in calcareous soils.These phenomena complexes need to laboratory quantitative and qualitative specific
studies using **P to identify whether plant consumption or process of precipitation and adsorptionhas the
positive effect in Pstatus in soil solution and plant tissues.
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