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ABSTRACT
A field experiment was carried out at Bahtim Agricultural Research

Station Farm during 2010/2011 and 2011/2012 seasons. The

experimental site is located at lat. 30.80, long 31.16 and 14.00 m above

the mean sea level, to study the effect of farmyard manure (FYM)
application rates (zero, 12 and 24 t/ha.) as well as phosphorus fertilizer at
the rate of 15% P,Os with three sources i.e. without, supper phosphate

(15 % water soluble P,Os) and rock phosphate (6.25 %P,0s as a total

form) on yield and its some attributes as well as macronutrients uptake

and protein percentage of wheat variety (Giza 168).

The obtained results could be summarized as follows:

1- The highest significant values of grain, straw and biological yield as
well as N, P, and K uptake of such yields, in addition protein % of
wheat grain were recorded by adding FYM compared to without
FYM addition in both seasons.

2- Generally, in most cases, supper phosphate gave the best significant
values of all parameters under this study followed by the rock
phosphate in both seasons. While, the lowest ones were observed
without P source addition in both ones.

3- Maximum FYM rate, with supper phosphate significantly improved
such parameters in the both seasons. Similar trend was recorded by
the same rate of FYM with rock phosphate for most parameters under
this study. On the contrary, the lowest ones were recorded without
addition FYM and without P source in the both seasons. So, the
phosphorus availability from either both P sources can be enhanced if
it is mixed with farmyard manure. Since it increases availability and
efficiency of P and enhances wheat yield and its quality.

Key words: Improving Wheat Productivity, Farmyard Manure, Phosphorus
Fertilizer.

INTRODUCTION:

Wheat (Triticum aestivum L.) is cultivated worldwide primarily as a food
and a strategic commodity. Globally, wheat is the leading source of crop protein
in human food, having higher protein content than either maize (corn) or rice, the
other major cereals (FAO, 2004). Egypt is one of the major world's importers of
wheat. Wheat is considered the most important food crop in Egypt, where its
production of about 8.27 million tons in 2005/2006 season was obtained from
3.06 million feddans (FAO, 2005). However, the annual domestic requirements
of wheat are about 11 million tons. To increase the wheat production especially,
good fertilization management is needed. Organic manure and phosphorus are
ones of the major nutrients affecting grains and straw yields of wheat crop (El-
Sherbieny, et al., 1999).

One environmentally friendly and economically feasible strategy to
maintain high crop productivity without increasing P fertilization rates is the
integration of organic and inorganic P sources. Organic fertilizers have

Fayoum J. Agric. Res. & Dev., Vol. 27, No.1, January, 2013



Osman, E.A.M., et al., 71

equivalent or even better effects on crop yields than P from mineral sources
(Sharpley, 1996). Besides serving as a source of nutrients itself, organic
fertilization can improve the availability of P in soil, due to the influence on
chemical, physical, and biological soil properties. (lyamuremye et al., 1996a &
1996b) related the reduction of P-sorption capacity induced by organic
fertilization to changes of soil chemical properties (e.g., pH and exchangeable
Al) and to complexation of P-sorption sites at reactive surfaces. Organic-matter
supply to the soil is one of the most important factors for increasing the
productivity in plant, with organic P as a significant part of the soil P cycle
contributing to P nutrition of plants (Richardson, et al., 2005). Organic
fertilization increases the humus content (Hartl and Erhart, 2005) and enhances
the microbiological activity in soil (Kihanda, et al., 2006, Zingore, et al., 2008
and Ramesh, et al., 2009). The importance of the use of organic sources of
nutrients along with chemical fertilizers for maintaining soil health has been
emphasized by Singh et al. (2011).

Phosphorus is necessary for all forms of life because of its genetic role in
RNA and energy transformation by ATP. It is a factor for shorter growth period
especially in cereals. Phosphorus deficiency effects metabolic processes such as
transforming sugar to starch, and causes the production of anthocyanin.
Phosphate fertilizers soon after spreading in the land, transform to low soluble or
insoluble form. Only 15 to 20% of phosphate fertilizer is available and a small
portion of it will be taken up by plants. Roots can deplete or concentrate mineral
phosphorus in the rhizosphere, and so change phosphorus availability (Havlin et
al. 2004 and Hossein, et al., 2010). In favourite to more sustainable agriculture,
the study is aiming to get the most benefits of phosphate fertilizers in alkaline
clay loam soil. This type of soil transforms the soluble calcium superphosphate
to insoluble forms which are unavailable for plants. This phenomenon is quite
famous by using the chemical calcium superphosphate fertilizer or with using
natural rock phosphates individually in alkaline soils. This would lead farmers to
add more supplementary chemical doses from phosphate fertilizers to avoid
building up phosphor deficiency which affect plants by lowering their yield and
quality. Furthermore, it will lead to put higher fertilization costs that interfere
with sustainable agriculture concepts (Abou El-Yazeid and Abou-Aly, 2011).
Phosphorus is usually supplied to the plant in many different forms some of
which are manufactured, i.e., phosphoric acid and calcium super phosphate,
while some others are common in nature form such as rock phosphate. The
appropriate utilization of rock phosphate (RP) as P source can contribute to
sustainable agricultural intensification, particularly in developing countries
endowed with RP resources, in addition to minimizing environmental pollution
in countries where RP is processed industrially. The RP products are an
agronomically and economically sound alternative P input to manufactured
superphosphates (Zapata and Roy, 2004; Schneider et al., 2010).

Therefore, the present investigation is to study the effect of farmyard
manure incorporation with or without phosphorus fertilization sources to
improve the quantity and quality of wheat plant under clayey soil of Egypt.

MATERIALS AND METHODS

A field experiment was conducted during the winter season of 2010/
2011 and 2011/2012 mainly for getting some appropriate practices regarding the
effect of farmyard manure rates and phosphate fertilizer sources on yield and its
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components as well as nutrients uptake of wheat plant. The sites for laying out
the experiment were carried out in Bahtim Agricultural Research Station farm.
The experimental site is located at lat. 30.80, long 31.16 and 14.00 m above the
mean sea level. Some revenant physical and chemical properties of the
experimental soils and farmyard manure are listed in Tables (1) and (2) which
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were measured and determined according to Ryan et al., (1996)
Table (1): Mechanical and chemical analysis of the used soil.

Characters 2010/2011 | 2011/2012
Coarse sand % 26 295
Particle size Fine sand % 14.4 5.75
distribution Silt % 35 40
Clay % 48 52
Textural class Clay Clay
pH (1:2.5) in soil suspension 7.54 7.45
CaCOs3 (%) 2.64 2.72
EC. (dSm™) in soil paste 0.96 1.02
Ca™ 3.68 3.76
Soluble cations meg/l | Mg™ 2.72 2.89
(in soil paste extract) Na" 2.79 2.81
K" 0.47 0.56
HCO3 2.61 2.72
Soluble anions meq/I CI 2.84 2.96
(in soil paste extract) SO, 4.21 4.34
N 46.25 39.35
Available nutrients | P 3.60 4.55
ppm K 382.40 368.25
Table (2): Some chemical analysis of the used manure
Parameters
Season | *EC, |,, . |OC|OM|CIN|[ N | P [ K [Fe|[Mn]|zn
(dSm™) PHI o6 | 9 | ratio % ppm
2010/2011 | 1.42 | 6.45 [28.84(49.8917.17|1.68| 1.14 | 1.69 B85 | 94 | 80
2011/2012 | 1.46 |6.125[27.30(47.30|15.87 |1.72]1.09 | 1.64 | 390 | 89 | 83

*manure paste ** manure suspension 1: 2.5

Wheat arains (Giza 168) were sown at the rate of 142.8 kg/ha., on the 20"
and 26" of November, 2010 and 2011, respectively.

The experiment was arranged in a split plot design with three replications
of 10.5 m? in which the main treatments were devoted for farmyard manure rates
while the sub-ones included phosphate fertilizer sources. Such treatments were
as follows:

Farmvard manure rates:

Farmvard manure rates i.e., FYMy, FYM ,, and FYM 3 which were zero, 12
and 24 t/ha.. respectively.
Phosphorus sources:

The phosphorus fertilizers were applied in the three forms, i.e.. 100 ka
superphosphate (15% water soluble P,0s), 240kg rock phosphate (6.25% total
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P»,Ocs) and no addition of P fertilizer. The phosphorus fertilizers were mixed
with farmvard manure. and then added with preparation time before plantina.

The ammonium nitrate and potassium sulphate was added to all
experimental plots by rates of 178 ka N and 57 ka K>O/ha.. respectively after 25
and 49 days of plantina for nitroaen fertilizer. while potassium sulphate was
added with preparation time before plantina. All cultural practices were carried
out according to usual methods beina adopted for such crop.

At the maturity staae. ten plants were randomly taken from each plot to
studv the followina characters:- plant height (cm), grain number/ spike, grain
weight /plant (g) and 1000 grain weight. The plants were harvested and separated
into grains and straw. Grain yield was calculated by harvesting whole plants in
each plot and left to dry in air, then they were threshed and the grains (which
were at 13% moisture) were weighed (kg), and then converted to t/ ha. The straw
resulted from each experimental plot was weighed in kg, and then it was
converted to t/ha. Samples were dried at 70C. around and wet diaested. Nitroaen
was determined usina modified kieldahl method. recorded then. the arains
protein percentace was calculated. Phosphorus was determined calorimetrically
usina ammonium molvbdate and ammonium metavanadate accordina to the
procedure outlined bv Rvan et al.. (1996). Potassium was determined using the
flame spectrophotometer method (Black, 1982). Protein percentage in wheat
grains was calculated by multiplvina N % bv 5.75.

All data were statistically analvzed accordina to the techniaue of analvsis of
variance (ANOVA) for the Randomize Complete Block Desian (RCBD) usina
M-STATC computer software packaae accordina to Gomez and Gomez (1984).
Least Sianificant Difference (LSD) method was used to test the differences
between treatment means at 5% level of significance.

RESULTS AND DISCUSSION
Some vield attributes
Data presented in Table (3) show that the plant heiaht and arain weiaht/spike
increased sianificantly by increasina farmvard manure (FYM) at the rate of 24
t/ha.. while, the lowest ones were recorded by without addition or the low level
of FYM in the first season only. On the other hand. the treatment of without
addition of FYM aave the hiahest sianificant value of 1000 arain weiaht,
whereas, the lowest one was observed by increasina farmyard manure rates in
the second season. Vice versa, other parameters weren’t affected with applying
FYM. Applications of farmyard manure add nutrients to the soil and thus
decreasing the total dependence on chemical fertilizer increases P availability.
Also, the application of farmyard manure helps the microorganisms to produce
polysaccharides, which improve the soil structure. Furthermore, FYM not only
acts as a source of plant nutrients and energy for microorganisms but also
influence the availability of native nutrients and the soil permeability as well as
improves water holding capacity. Similar results were observed by (Kihanda, et
al., 2006, Zinaore, et al., 2008 and Ramesh, et al., 2009)

For the effect of phosphorus sources on such parameters, results reveal that
the 1000 arain weiaht was increased bv usina rock phosphate or without P
addition, meanwhile, the lowest one was obtained when supper phosphate was
practiced in the second season only. On the contrary. other parameters weren’t
affected with applying phosphorus fertilizers level in both seasons.
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With regard to the interaction effect of farmyard manure rates and
phosphorus fertilizers sources on such parameters, the plant height was increased
significantly by mixing the high level of FYM 24 t/ha., with any P sources or
combination the 2nd level of FYM 12 t/ha., with supper phosphate in the first
season. While, the lowest one was showed when adding any P sources without
FYM addition or with 2@ FYM rate with rock phosphate and without P
application in the first one. On the other hand, sole application of any P sources
without FYM addition or mixing the high FYM rate with super phosphate gave
the highest significant value of plant height in the second season. Meanwhile, the
lowest one was recorded by the treatment of without or 2" rates with rock
phosphate or without P addition in the second one. Also, data show that mixing
the 2" FYM rates with rock phosphate gave the best S|gn|f|cant values of grain
No. and grain weight/ spike, but, the lowest ones were observed by sole
application of farmyard manure in both seasons. In most cases, 1000 grains
weight was improved significantly by individual application of FYM and mixed
with supper or rock phosphate in both seasons, while, it decreased significantly
by using 2" FYM rate and devoid of FYM with supper or rock phosphate in
both seasons. Farmyard manure can enhance the P availability in the soil, due to
the positive effect on chemical, physical, and biological soil properties.

Yield:

Results tabulated in Table (4) illustrate that the highest significant increases
in wheat grain, straw and biological yields were recorded by using the high FYM
level 24 t/ha., in the both seasons. The same trend was obtained when the 2" one
12 t/ha., was practiced for grain and straw in the second season only. On the
other hand, such parameters were decreased significantly without farmyard
manure addition in the both seasons and second level in the first one. Addition of
farmyard manure had a favorable influence on grain and straw of wheat plant.
From the above-mentioned results, the increase in wheat yield may be attributed
to better growth under favorable physical condition of treated soil and can be
associated to the beneficial effect of FYM addition containing a considerable
amount of organic acids and nutritional elements for plant growth. Also, adding
farmyard manure gave improving in microorganisms of soil. This might led to
accumulation of available nutrients and stimulate the microorganisms in
rhizosphere soil. In this connection, the biological activity of the microorganisms
would have helped the soil status to become ready to supply zone for necessary
nutrients to plant’s root system (Premsekhar and Rajashree, 2009). Also,
Yassen et al. (2010) found that application of farmyard manure residue gave a
significant increase in grain and straw weight, total yield, crop index, harvest
index, crude protein, N, P and K content and uptake of wheat plant.

Concerning the effect of P sources on wheat yield, data show that the
supper phosphate led to the best significant values of such parameters in both
seasons. The same trend was observed for grain and straw yields by adding rock
phosphate in the 2" one only. Vice versa, the lowest ones were recorded by
without P fertilizers in the both seasons. Phosphorus is a constituent of several
essential cell components such as nucleotides, nucleic acids, phospholipids and P
promotes root development, early flowering and ripening. It is a particularly
important in early growth stage and taken up by plants in water soluble. Such
finding agrees with those obtained by (Richardson, 2005; Hartl & Erhart,
2005 and Kihanda, et al., 2006.)
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Table (4): Effect of FYM and different phosphorus sources on grain, straw
and biological yield of wheat

Grain yield (t/ha)

Straw yield (t/ha)

[Biological yield (t/ha)

Treatments Season 2010/2011
FYM1FYM2[FYM3MeanFYMI1FYM2[FYM3MeanFYM1FYM2[FYM3Mean
Control 4.33714.510|6.577|5.141|6.470 | 6.603 | 7.163 |6.746| 10.97 | 11.11 | 13.74 |11.94
Superphosphate| 6.810 | 6.973 | 7.463 |7.082| 7.083 | 7.610 | 8.353 |7.682| 13.89 | 14.58 | 15.81 |14.76
Rock phosphate| 5.817 | 6.667 | 7.067 |6.517| 6.983 | 7.270 | 7.790 |7.348| 12.80 | 13.94 | 14.85 |13.86
Mean 5.654 | 6.050 | 7.036 6.846 | 7.161|7.769 12.55|13.21|14.80
L.S.D. at 0.05
FYM 0.4380 0.3259 0.6788
P sources 0.2250 0.3047 0.2977
Interaction 0.3898 0.5277 0.5156
Season 2011/2012
Control 6.133|6.310|6.610(6.351|6.793 | 7.150| 7.673|7.206| 12.93 | 13.46 | 14.28 |13.56
Superphosphate| 6.630 | 6.943 | 7.180 |6.918| 7.540 | 8.100 | 8.547 8.062| 14.17 | 15.04 | 15.73 |14.98
Rock phosphate| 6.200 | 6.707 | 7.103 |6.670| 7.410 | 8.027 | 8.320|7.919| 13.61 | 14.73 | 15.42 |14.59
Mean 6.321|6.653 | 6.964 7.2487.7598.180 13.57|14.41|15.14
L.S.D. at 0.05
FYM 0.3487 0.5428 0.5705
P sources 0.2756 0.3312 0.3558
Interaction 0.4774 0.5737 0.6163

With respect to the interaction effect between factors under study on wheat
yield, data reveal that the mixing supper phosphate with the high level of FYM
gave the highest significant values of wheat yield in both seasons. The same
trend of grain and straw yield were shown by mixing supper or rock phosphate
with the 2" and 3™ level of FYM, while biological yield was better by mixing
the high level of farmyard manure with rock phosphate in the second season.
Conversely, the lowest ones were recorded by using 1% or 2" farmyard manure
without any phosphorus sources in both seasons. P-sorption capacity decrease of
induced by farmyard manure to changes of soil pH and to complexation of P-
sorption sites at reactive surfaces. Also, it increases the humus content and
microbiological activity in soil. Similar results were obtained by Singh et al.

(2011).

N, P and K uptake as well as protein % of wheat grain yield

Results in Table (5) demonstrate that the high FYM rate (24t/ha.), gave the
best significant uptake values of N, P and K as well as protein % in Wheat grain
in both seasons. The same trend was observed when applying the 2" level of
FYM (12 t/ha.)for P uptake and protein percentage in the first one only. Vice
versa, the lowest ones were obtained without FYM addltlon in both seasons.
There is no significant difference between the 1% and 2™ level of FYM for giving
the lowest significant value of K uptake in the first season only. The activity of
soil organisms is very important for guarantee sufficient nutrient supply to the
plant. If the micro-organisms find suitable conditions for their growth, they can
be very efficient in dissolving nutrients and making them available to plants.
These results are in agreement with those reported by Yassen, et al., (2011) who
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found that the farmyard manure had positive effect on mineral elements
uptake (N, P and K) of the wheat especially at high rate of organic matter.

Regarding the effect of P sources on N, P and K uptake as well as protein
% in wheat grain, data show that the supper phosphate treatment gave the highest
significant values of such parameters in both seasons. On the contrary, the lowest
ones were observed without P source addition in both ones.

Table (5): Effect of FYM and different phosphorus sources on N, P and K
uptake as well as protein % in grain yield

N Uptake (kg/ha) P Uptake (kg/ha) K Uptake (kg/ha) | Protein %
Treatments Season 2010/2011
FYM1[FYM2|FYM3|Mean|FYM1|FYM2|FYM3[Mean|FYM1|FYM2|FYM3(Mean|FYM1|FYM2[FYM3|Mean
Control 78.90 |85.18 [129.7 [97.93 [5.673 (6.423 |7.007 |6.368 | 15.60 | 15.93 | 25.00 |18.84| 10.47 | 10.87 | 11.35 [10.89
Superphosphate |146.9 |158.0 |171.5 |158.8 |8.433 |9.023 [9.563 |9.007 | 28.87 | 30.47 | 35.84 |31.73| 12.40 | 13.03 | 13.21 {12.88
Rock phosphate |112.1 |143.6 |154.0 (136.6 |6.253 [8.207 |8.550 |7.670 | 23.66 | 27.55 | 31.33 |27.51| 11.10 | 12.39 | 12.54 {12.01
Mean 112.7 |128.9 |151.7 6.787 |7.884 |8.373 22.71 | 24.65 | 30.72 11.32|12.10 | 12.36
L.S.D. at 0.05
FYM 6.216 0.9292 3.634 0.4553
P sources 6.902 0.2775 1.598 0.3264
Interaction 11.96 0.4807 2.767 0.5654
Season 2011/2012
Control 110.5 [119.0 (129.1 (119.5|18.65 |19.66 (21.04 (19.79|19.63 |21.22 |24.23 |21.69 |10.35 (10.85 |11.23 |10.81
Superphosphate |137.4 |156.5 |164.7 |152.8 |23.58 |27.35 |29.59 |26.84 [24.28 [32.16 |33.97 |30.14 {11.94 [12.96 [13.19 |12.70
Rock phosphate {119.5 |139.9 |153.1 |137.5(19.77 [24.50 [27.52 (23.93 [24.80 (28.84 (31.97 (28.54 |11.08 (12.00 (12.40 (11.83
Mean 122.4 [138.5 (148.9 20.67 |23.84 |26.05 22.90 |27.41 |30.06 11.13 |11.94 [12.27
L.S.D. at 0.05
FYM 9.140 1.389 2.125 0.2341
P sources 6.511 1.202 1.278 0.3938
Interaction 11.28 2.082 2.214 0.6821

Concerning the interaction effect between factors under study, results
reveal that the N, P and K uptake as well as protein % in wheat grain were
improved significantly by mixing supper phosphate with the high farmyard
manure rate (24 t/ha.) in both seasons. Similar trend was recorded when mixing
the same P source with 2" FYM level for protein % in both seasons as well as N
and K content in the second season onluy In contrast, the lowest significant ones
were obtained by adding the 1% and 2" FYM level without P source addition in
both seasons. The same trend was obtained by adding rock phosphate
individually without farmyard manure for P content of wheat grain in the tow
seasons as well as N and K content in the second one only. These results agreed
with those obtained by Hussain, et al., (2008) who found that the phosphorus
availability can be enhanced if it is mixed with farmyard manure. Since it
increases availability and efficiency of P and enhances wheat yield.

N, P and K uptake of wheat straw yield

Available data in Table (6) reveal that the high farmyard manure rate
enhanced significantly N, P and K uptake of wheat straw in both seasons. On the
other hand, the lowest ones were observed Wlthout FYM addition in the both
ones. The same trend was obtained by using 2" level in second season only. It
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must be stressed that the value of FYM in soil improvement is due to its
micronutrient content, besides helping in the improvement of soil structure and
water holding capacity of soil. Further, it stimulates the activity of
microorganisms that help the plants to get the macro and micronutrients
throughout the biological decomposition (Nardi et al. 2004).

N, P and K uptake of wheat straw were improved significantly when
supper phosphate was applied in both seasons. Meanwhile, such parameters were
decreased significantly without P source addition in both ones. This superiority
might be attributed to the availability and speed solubility of chemical
phosphorus form which hence the rooting system of wheat plant directly
absorbed it in short time. Awaad, et al., (2009) found that, the highest values of
N, P and K uptake by canola straw or seeds were obtained by superphosphate
application when compared to rock phosphate treatments. Similar results were
also observed by Shafeek et al., (2005) who found that the chemical
composition of green pea seeds tissues recorded the highest significant values of
macronutrients uptake with applying the chemical source of P (superphosphate)
addition as compared with the natural source (rock phosphate).

Table (6): Effect of FYM and different phosphorus sources on N, P and K
uptake of straw yield

N Uptake (kg/ha) |  PUptake (kg/ha) | K Uptake (kg/ha)
Treatments Season 2010/2011
FYML1|FYM2|FYM3|Mean|FYM1|FYM2|FYM3|Mean|FYM1|FYM2|FYM3|Mean
Control 25.63 | 28.01 | 32.71 [ 28.78] 5.113 | 4.607 | 6.280 |5.333| 84.14 | 86.80 | 105.0 [92.00

Superphosphate | 45.09 | 56.06 | 61.80 |54.32| 8.693 | 10.04 | 11.77 |10.17| 97.44 | 113.1 | 131.6 |114.1

Rock phosphate | 32.56 | 40.01 | 49.58 |40.72| 8.187 | 8.913 | 9.810 |8.970| 90.06 | 97.24 | 117.3 |101.5

Mean 34.43 | 41.36 | 48.03 7.331|7.854 | 9.288 90.55 | 99.04 | 118.0
L.S.D. at 0.05
FYM 1.009 0.3013 4.690
P sources 2.543 0.3829 4.435
Interaction 4.405 0.6633 7.681
Season 2011/2012
Control 25.16 | 29.25 | 32.77 | 29.06| 5.477 | 6.587 | 8.977 | 7.013| 62.45 | 75.20 | 95.36 | 77.67

Superphosphate | 35.68 | 43.22 | 48.37 |42.42]9.273 | 10.78 | 11.44 {10.50| 98.83 | 111.0 | 130.4 |113.4

Rock phosphate | 32.61 | 37.45 | 45.11 |38.39| 8.103 | 8.693 | 9.767 |8.854| 77.27 | 89.35 | 106.7 |91.12

Mean 31.15 | 36.64 | 42.09 7.618 | 8.687 | 10.06 79.52191.85| 110.8
L.S.D. at 0.05
FYM 3.898 1.123 6.765
P sources 2.579 0.5971 3.948
Interaction 4.467 1.034 6.837

For the interacted factors under study on N, P and K uptake of wheat
straw, data show that mixing the high FYM rate (24t/ha.) with supper phosphate
improved significantly such parameters in both seasons. The same trend was
recorded by mijxing the same rate of FYM with rock phosphate for N uptake and
mixing the 2™ rate with the same P source for P uptake of wheat straw in the
second one only. On the contrary, the lowest ones were recorded without
addition FYM and without P source in both seasons. Also, the same trend was
observed when sole application of the second FYM rate without P source
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addition for such parameters in the first season and N uptake in the second
one. Also, the addition of farmyard manure can release humic acid, which in
turns converts unavailable soil phosphate into available forms. In addition, some
soil microorganisms including bacteria, fungi and actinomycetes have the
capability to convert plant unavailable phosphorus compound such as flour and
hydroxyl apatite (the major components of rock phosphate) to plant available
mono and dicalcium phosphate. In this connection Moore and Miller, (1994)
reported that mixing rock phosphate with farmyard manure is likely to be
beneficial for phosphate availability in soil, since acids in the decaying organic
matter will aid the dissolution of the rock phosphate. Furthermore, chelating of
soluble calcium with organic matter will restrict phosphorus fixation in soil.

N, P and K uptake of wheat biological yield

Data in Table (7) demonstrate that the high rates of farmyard manure
followed by the second level gave the highest significant values of N, P and K
uptake of wheat biological yield compared with other treatments (without FY M)
addition in the both seasons. Similar trend were obtained by Zeidan et al. (2005)
who found that farmyard manure application significantly enhanced the yield
and N, P and K uptake of wheat. Sieling et al. (2006) found that N treatments
(pig slurry) enhanced grain yield and total N uptake of wheat compared with the
unfertilized control. Yaduvanshi and Sharma (2008) found that application of
farmyard manure with chemical amendment increased wheat yield and N, P and
K uptake in grain yield. Enke Liu et al. (2010) indicated that, long-term
additions of organic manure have the most beneficial effects on grain yield of
wheat and maize.

N, P and K uptake of wheat biological yield were improved significantly
by using supper phosphate followed by rock phosphate compared to without P
source addition in both seasons. This might be attributed to the better plant
growth and the higher pigments contents of the chemical P fertilizers compared
to the natural (rock P) form and the limited solubility of rock phosphorus.

Respecting the effect of interacted factors under study on the N, P and K
content of wheat biological yield, results show that the treatment of high FYM
rate mixed with supper phosphate gave the highest significant values of such
parameters in both seasons. On the other hand, the lowest ones were observed
without FYM and P source additions in both ones. The same trend was obtained
by sole application of the second level of FYM without P source addition for N,
P and K uptake in the first season, and P content in the second one. In this
connection, Zafar et al. (2011) concluded that the application of organic sources
along with mineral P sources increased the yield and yield components and P
uptake of maize plant compared to either individual application of inorganic P
sources. Integrated use of P sources not only increased crop productivity but also
increased nutrient uptake, protein content of maize grain.

So, it could be concluded that the phosphorus availability from any
source can be increased if it is mixed with farmyard manure. Integrated use of
organic and inorganic fertilizers guarantees improved soil health and fertility as
well as crop productivity. As a whole, the obtained results showed that
application of farmyard manure at 24 m® ha®, in combination with supper
phosphate produced the highest values of wheat straw, grain and biological
yields as well as nutrient uptake by wheat plants followed by the same level of
FYM applied with rock phosphate. Therefore, application of FYM combined
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with two P sources is recommended for best growth of wheat under the agro-
climatic zone of Bahtim, El Qualubia Governorate, Egypt.

Table (7): Effect of FYM and different phosphorus sources on N, P and K
uptake of biological yield

N Uptake (kg/ha) |  PUptake (kg/ha) | K Uptake (kg/ha)
Treatments Season 2010/2011
FYM1|FYM2|FYM3|Mean|FYM1]FYM2|FYM3|Mean|FYM1|FYM2|FYM3|Mean
Control 1045 | 113.2 | 162.4 [126.7] 10.78 | 11.00 | 13.28 [11.69] 99.74 | 102.7 | 130.0 [ 110.8

Superphosphate | 192.0 | 214.1 | 233.3 |213.1| 17.12 | 19.07 | 21.34 |19.18| 126.3 | 143.6 | 167.5 |145.8
Rock phosphate | 144.7 | 183.6 | 203.6 |177.3| 14.44 | 17.15| 18.36 | 16.65| 113.7 | 124.8 | 148.7 |129.1

Mean 147.1|170.3 | 199.7 14.12 | 15.74 | 17.66 113.3|123.7 | 148.7
L.S.D. at 0.05
FYM 6.998 0.7275 7.979
P sources 7.302 0.5166 5.048
Interaction 12.65 0.8948 8.743

Season 2011/2012

Control 135.6 | 148.2 | 161.8 |148.6| 24.13 | 26.25 | 30.02 | 26.80| 82.08 | 96.42 | 119.6 |99.36
Superphosphate | 173.0 | 199.7 | 213.1 {195.3| 32.84 | 38.12 | 41.04 |37.33| 123.1 | 143.2 | 164.3 |143.5
Rock phosphate | 152.1 | 177.4 | 198.2 |175.9| 27.78 | 33.19 | 37.29 [32.75| 102.1 | 118.2 | 138.7 | 119.7

Mean 153.6 | 175.1 | 191.0 28.25|32.52 | 36.11 102.4 | 119.3 | 140.9
L.S.D. at 0.05
FYM 9.259 1.221 6.478
P sources 5.345 1.436 4.032
Interaction 9.258 2.488 6.984
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Table (3): Effect of FYM and different phosphorus sources on plant height, grains number/spike, grain
weight/ spike (g) and 1000 grain weight (g)

plant high (cm)

Grain no./ spike

| Grain weigh / spike (g) | 1000 grain weight(g)

Treatments Season 2010/2011
FYMLFYM2[FYM3[Mean|FYM1|FYM2|FYM3|Mean|FYML1FYM2|FYM3|Mean|FYM1|FYM2|FYM3|Mean
Control 82.00 | 81.50 | 89.97 |84.49| 49.23 | 39.00 | 49.33 {45.86| 2.03 | 1.77 | 2.43 | 2.08 | 42.25 | 40.54 | 43.63 (42.14
Superphosphate 80.20 | 86.60 | 88.37 |85.06| 47.47 | 47.83 | 45.23 [46.84| 2.00 | 2.27 | 2.53 | 2.27 | 40.86 | 39.77 | 41.56 {40.73
Rock phosphate 80.43|81.10|83.27 |81.60| 42.13 | 54.20 | 41.60 {45.98| 2.07 | 2.63 | 2.17 | 2.29 | 39.58 | 40.88 | 42.14 (40.87
Mean 80.88 | 83.07 | 87.20 46.28 | 47.01 | 45.39 2.03 | 2.22 | 2.38 40.90 | 40.40 | 42.45
L.S.D. at 0.05
FYM 2.776 NS 0.2413 1.325
P sources NS NS NS NS
Interaction 6.765 2.857 0.4904 2.734
Season 2011/2012
Control 86.40 | 82.30 | 81.30|83.33| 49.33 | 37.27 | 48.30 [44.97| 2.47 | 1.70 | 2.07 | 2.08 | 42.46 | 41.77 | 41.21 |41.81
Superphosphate 82.60 | 80.87 | 88.00 |83.82| 49.67 | 50.40 | 48.53 [{49.53| 2.60 | 2.17 | 2.07 | 2.28 | 40.51 | 40.57 | 39.31 ({40.13
Rock phosphate 83.13|76.90 | 81.30 |80.44| 43.87 | 55.27 | 46.20 {48.44| 2.03 | 2.70 | 2.10 | 2.28 | 42.41 | 39.16 | 41.14 {40.90
Mean 84.04 | 80.02 | 83.53 47.62 | 47.64 | 47.68 237 | 219 | 2.08 41.79 1 40.50 | 40.55
L.S.D. at 0.05
FYM NS NS NS 1.130
P sources NS 1.641 NS 1.562
Interaction 6.086 2.842 0.3468 2.706
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