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ABSTRACT: The present study was carried out to investigate the effect of
organic manure and mineral fertilizers on improving some soil properties and
its production of wheat plants and its chemical composition. A field
experiment was designed in clayey soils during the two winter seasons
2006/2007 and 20G7/20068 at Kafer Ei-Akram village, Quesna region Minufiya
Governorate.

The experiments included twenty seven treatments which were reperesented
by three rates from each of FYM (0, 10, 20 m’fed), P (0, 15, 30 kg P,Osffed)
and K as a foliar spraing (0, 1, 2% K;0) added into the soil and plant
individually and In a compination.

The yields, yield components and some chemical analysis of soil and plants
after harvesting were recorded. Application of FYM at any rate improved the
soil properties (reduced the bulk density, soil pH, EC and soluble sodium and
chioride}. However, markedely increased soil organic matter content, total
porosity, availability of NPK and soluble Ca™ and SO,”. The highest rate of
FYM surpassed the other treatments in enhancing the determined properties.
The wheat grain and straw yields as well as their NPK contents and grain
protein content significantly augemented by the application of FYM. Raising
the FYM rate gradually increased the quantity and quality of wheat Al
studies characteristics were significantly affected by P-fertilizer. The
maximum values were afttained from the plots received highest rate (30 kg
P,0s/fed) of application. Foliar application of potassium led to significant
response of all studied characteristics. The highest rate of K gave the
highest increments for all the aforementioned parameters. Application of
FYM, P-fertilizer and foljar spraying of K in combination at the highest rates
gave the better nutritive content than the control plants.

Therefore, it could be concluded that the application of 20 m”® FYMffed + 30
kg P,0s/fed + 2% K,0 (400 Lied) is the best formula for achieving the best
crop and improving its mineral content.

Key words: FYM, P-fertilizers, Wheat plant, K Foliar spray, Soil properties.

INTRODUCTION

Wheat is one of the main cereal crops grown in many parts of the world. In
Egypt, wheat productivity is only about 30% of the domestic needs. This
shortage is mainly related to many factors such as soil salinity and alkalinity,
fertilization practices and cultivar variety. Increasing the soil PH towards
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alkalinity affects the equilibra and availability of nutrients in soil specially
phosphorus and micronutrients as well as plant disorders are raised
(Marschner, 1998). To overcome this problem, attention has been paid to
improve the quantity and quality of total production through improving the
soil properties, good management of soil fertilization and foliar spraying of
some fertilizers. '

Organic matter application to soils is known to improve soil properties
and consequently the plant growth. Among the types of organic matter,
farmyard manure could be one of the most economical ways {o increase
organic matter content in soil. Several investigators indicated that the
application of FYM increased plant growth and dry matter production (Khalil
et al., 2600). Organic fertilizer is considered as an important source of
humus, macro and micro elements carrier and at the same time increase the
activity of the useful microorganisms (El-Gizy, 1994). Dahdouh et al. (1999)
found that organic manures play an important role in nutrients solubility as
activate physiological and biochemical processes in plant leading to
increase the plant growth and nutrients uptake. The best means of
maintaining soil fertility and preductivity level could be achieved through
periodic addition of proper organic materials in combination with inorganic
fertilizer {Sakr ef al., 1992).

Phosphatic fertilization is important for different crops. This, in fact due to
the fundamental role of P in a large number of enzymatic reaction depending
on phosphorylation and in the synthesis of various organic compounds in
the plant (Nassar ef al,, 2001). Moreover, P has an enhancing impact on plant
growth and the resultant crop through its importance as energy storage and
transfer necessary for the metabolic processes (Omran, ef aj,, 1999, Nassar,
et al., 2005), ' ‘

Foliar fertilization is more economical than root application due to its
higher utilization, which makes the nutrients more efficient. It can, also, be
used to satisfy acute need of macroelements. Moreover, some of soil
fertilization problems can only be solved by foliar fertilizer application
(Alexander, 1986).

Aithough potassium is not a structural component of plants, it is one of
the most important nutrients with respect to its physiological and
biochemicat functions. Potassium plays an important role in many of the vital
physiological processes in the plant, such as transpiration, translocation of
sugers and starch, protein formation and osmotic regulation. Several enzyme
systems requiring potassium (e.g. pyruvate kinase, nitrate reductase and
activation of ATP ase systems). Foliar potassium application might have an
important effect in improving potato growth and increasing tuber yield and
its quality (Abdel-Ati, 1998, El-Sawy et al. 2000 and Mahmoud et al., 2004).

The present study was carried out to investigate the effect of organic
manure and mineral fertilizers on improving of some soil properties and its
productivity of wheat plants and its chemical composition.
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MATERIALS AND METHODS

A field experiment was conducted at Kafer Al Akram village, Quesna
region, Minufiva Governcrate during the two winter growing seasons,
2006/2007 and 2007/2008, to study the effects of fertilization with organic
manure and P or K mineral fertilizers on improving of some soil properties
and its production of wheat plants. Soil samples {0 - 30 cm depth) were taken
before the performance of the experiments. Some soil physical and chemical
analyses were.performed according to Richards (1954) and Jackson (1973),
respectively and presented in Table (1}.

Table (1): Some physical and chemical characteristics of the soils under
investigation:
a): Physical properties

Depth | OM Total Bulk Total Partical size distribution
Season om o, CaCQ;, densitay porosity | Coarse { Fine silt Cla Texture
Yo g/cm % .| sand { sand Y | class

22%%?,’ 0-30 | 16 | 210 | 128 | 4760 | 240 | 177 | 267 | 533 | Clayey

2007/ 0-30 1.65 2.80 1.27 47.20 2.06 154 | 2495 | 57.59 | Clayey
2008

b): Chemical properties:

Season! pH EC Soluble ions in soil paste extract (m.e/t} Available .
{1:2.5 | dSm™’ Cations Anions nutrients mgrkg”
susp.) Ca’ [Mg | Na | K |CO,|HCO;] Cf |80, N | P | K

2006/ 1.7 2.30 ) 6.92 | 540 | 1040 0.39 - 3.28 (1089 883 | 42 | 13 | 79

2007

2007/ 7.8 240 { 7.80 { 510 | 1010 0.20 - 510 | 8.00 [10.20] 45 | 15 | 86

2008

The chemical properties of the used farmyard manure are presented in
Table (2). Each experiment included twenty seven treatments which were the
combinations of three rates of farmyard manure, three rates of P-fertilizer
and K-fertilizer at three rates of foliar application.

Table (2): Chemical analysis of the used farmyard manure.

C% | Total | C/IN | OM% Total % Available mgﬂ(rg"
N% ratio P K N P K

22.91 1.60 14.31 39.5 0.83 1.92 1106 1519 | 2018

The farmyard manure and P-fertilizer were mixed with the surface soit
layer (0 — 30 cm depth). The layout of the experiment was split-split plot
design with four replicates. Each replicate was divided into three main plots
were treated with farmyard manure at 0, 10 and 20 m’/fed. Each piot was
randomly subdivided into three subplots which were treated with P-fertilizer
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as calcium super phosphate (15.5% P,Qs) at rates of 0, 15 and 30 kg P;0Os/fed.
Potassium fertilizer were foliar sprayed at 0, 1 and 2% K,0 (400 L/fed) as sub
sub plots. Basic application of N at the rate of 75 kg/fed were applied to all
plots in the form of ammanium salphate {20.5% N). The other usual cultural
processes of wheat plants were practiced. The wheat grains cultivar
{Gemmaza 9) at a rate of 60 kg/fed were drilled in rows of 15 cm apart within
plots on 20® and 24™ November for the 1% and 2™ seasons, respectively. At
harvest, samples of soil were collected from the surface layer of each plot (0
- 30 cm). They were air dried, crushed, sieved through a 2 mm sieve and then
analyzed for EC, pH, organic matter, soluble cations and anions and available
nutrients N, P and K according to (Jackson, 1973). Bulk density, total
porosity were determined according to (Black, 1965).

Also, twenty plants from every plot were randomly chosen to determine
some yield attributes namely number of spikelets/spike, grain weight/spike,
and 1000 grain weight. However, grain and straw yields were recorded on
plot basis. Then, the corresponding values per feddan were estimated as
ardab and ton/fed for grains and straw yields, respectively. N, P and K
percentage of both wheat grains and straw were determined in wet digested
extract using the methods described by Chapman and Pratt (1961). Crude
protein in grains (kg/fed) was determined by multiplying the values of N-
content in grains (kg/fed) by 5.7, according to A.O.A.C. (1980).

Results of wheat characters of the growing seasons gave nearly the same
trend. So, the obtained data was statistically analyzed using the combined
analysis of the two seasons, according to Gomez and Gomez (1884). The
significant differences among means were tested using the least significant
differences (L.S.D.) at 5% level of significance.

RESULTS AND DISCUSSION

Data recorded in this study represent the mean values of the two
investigated seasons i.e. 2006/2007 and 2007/2008, Results showed the effect
of farmyard manure, phosphatic fertilizer and potassium fertilizer as weli as
their interactions on improving of some soil properties and the yield and
chemical composition of wheat plants.

[1] Effect of FYM on some soil properties :

Data presented in Table (3} cleared some physical and chemical analysis
of the soil under investigation before planting and after the harvesting.
A-Soil reaction (pH):

It worthy to notice that the pH values were reduced with the appl:catlon of
FYM to the studied soil as compared to control. The high rate of FYM (20
m’ffed) was the superior treatment. These finding are in agreement with
those obtained by Abd El-Moez and Saleh (1999) and EI-Ghamry et al., (2004).
There are arguments that the decrease in-the soil PH due to the formation of
organic and inorganic acids as a result of organic manure decomposition
and more CO; was formed with increasing the metabolic activity of the root
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system. The latter plays an important role as H" pumping which also
contributes to the soil PH decrement (Kandei, 2003; Salem, 2003; Ei-Shouny,
2006 and Reda et al., 2006).

B-Soil electrical conductivity (EC):

Data in Table (3) revealed that the initial EC values of the soils at the two
seasons dropped at the end of the experiments as a resuit of FYM. In this
respect FYM application at 20 m *ffed was the most effective in decreasing
EC. This may be due to the positive effect of active organic acids that are
released from applied organic manure on soil aggregation as well as creating
conductive pores that encouraged the leaching of the exess soluble salts
{Reda et al., 20086).

C-Soil organic matter (OM):

The obtained results in Tabje (3) showed that the application of FYM was
increased the OM content as compared to the control, The increase of OM
values were recorded w:th raising the FYM rates at the two seasons of
application up to 20 m’/fed. This data were in harmony with those recorded
by Ali, et al. (2005} and El-Shouny, (2006).

D-Soluble ions of the soil:

Table (3) revealed that the values of soluble calcium and sulphate ions
increased gradually as a results of applying FYM compared with controlj,
while it sharply decreased Na’ and CI' concentration. On the other hand, the
application of FYM had no appreciable effect on the soluble Mg** and HCO",
ions. The same trend was recorded by Nassar ef al. (2004); Salem et al,
{2004) and EI-Shouny, {2006).

E-Bulk density (BD):

Data in Tabie (3} revealed that application of FYM improved soil bulk
density, since it decreased it at any rate of addition. The relatively high value
obtained of bulk density was observed for the soil without treatment. The
beneficial effect of FYM in improving the buik density is due to the ingrease
of soil organic matter content which consequently encourages soil
aggregate. This results are in harmony with those obtained by Abd El-Aziz ef
al., (1998); Nassar et al,, (2004) and El-Shouny, (2006).

F-Total porosity % :

Concerning total porosity % the data in Table (3} cleared that the values of
tota! porosity were increased with raising the applied rates of FYM up to 20
m°/fed over the control. The same results were obtained by Borhamy, (1998);
Abd El-Aziz ef al. {1998); Salem, (2003) and Ei-Shouny, {2006).

G-Available nutrients:

Data in Table (3) showed that, the effect of FYM appiied to the soil on its
availability of N, P and K after harvesting of the two seascns. The data
showed that the availability of these nutrients were increased with applied
FYM in the treated soil at any rate compared to the control.
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Table (3): Effect of farmyard manure onh some physical and chemical properties of the soils under

investigation.
Soil properties om pH Bulk Total EC Soluble fons in Soil paste extract Available nutrients
o [1:2.5 | density | porosity dsim Cations Anions mglkg”
FYM m*Hed susp.)| glem’ % Ca™ | Mg~ | Na K™ | Co, | HCO, | ¢©F S04 N P K
2008/2007 season
0 1.60 | 7.70 1.28 47.60 2.30 6.92 5.40 10.40 0.3% - 3.28 10.89 8.83 28 i3 79
10 171 | T.40 1.22 A7.18 216 B.18 4.41 8.54 0.a7 - 3.50 8.1 9.79 35 48 105
20 178 | 7.20 1.20 48.05 2.02 8.36 411 7.27 0.46 - 350 '6.62 10.08 43 65 132
2007/2008 season
D 165 [ T7.80 1.25 47.50 2.40 7.80 5.10 10.10 0.20 410 11.00 8.20 18 15 86
10 1.78 } 7.60 1.19 48.48 2.05 8.68 4.07 T.20 0.55 - 3.40 7.32 9.78 il 83 123
20 1.84 | 7.40 117 49 35 145 2.13 4.52 4.26 0.59 - 368 5.32 853 37 121 165
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The increase in available nitrogen over control could be attributed to the
mineralized N from FYM. The resulis also indicated a decreasing trend in
available nitrogen from before to after second season could be due to the
removal of nitrogen by wheat plants. and also, due to nutrient loss by
leaching. For the available phosphorus, the increasing in available P over the
control may be due to the phosphorus content of the applied FYM and also
by increasing P solubility by means of FYM decomposition and applied P-
fertilizer. The maximum increase recorded with the highest rate of
application.

The results in Table (3) indicated an increase in avaitable K in the treated
soil over control. It may attributed to the release of K from FYM as well as
applied K. The results obtained are in agreement with those obtained by
Thind, et al., 1993 and Mahmoud, 2006.

On the other hand, we know that, the application of mineral ferlilizers by
these amounts had no appreciable effect on the soil properties.

Il: wheat productivity:
1. Effect of farmyard manure :

Data in Table {4) showed the effect of farmyard manure on vyield
components (number of spikelets!/ spike, grain weight! spike and 1000 grain
weight), wheat yieldffed. {grain and straw) as well as some grain and straw
mineral contents (N, P, K and crude protein). All studies characteristics were
significantly affected by the application of farmyard manure, Raising the FYM
rate gradually increased the quanltlty and quality of wheat yieid. The
heighest rate of FYM (20 m Ifed) induced the superior treatment for
increasing yield components, wheat yield and some mineral composition.
The positive impacts of FYM on wheat crop production and its mineral
compositions are mainly due to improving the soil physical and chemical
properties, preparing the suitable bed for germination and development of
plant growth that reflect on resultant yield. Moreover, FYM is considered as
an important source of humus, nacro and microelements carrier, and on the
same time, increase the activity of the useful microorganisms, Similar resuits
were gained by Salem (2003), Nassar ef al. (2004), Ali of al. (2005) and El-
Shouny {2006).

2, Effect of phosphatic fertilization:

Data obtained in Table (5) revealed that the effect of phosphatic fertilizer
on yield attributes, grain and straw ylelds as well as NPK contents of either
wheat grain or straw and grain crude protein. All studies characteristics were
significantly affected by the application of P-fertilizer except number of
spikefets/ spike. The maximum values were attained from the plots received
highest rate {30 kg P,Og/fed) compared with those attained with the others.
The increase in both grain and straw yields was mainly related to the
enhancing effect of P-fertilization on the yield components.
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Table (4): Effect of FYM on the vield, yield components and some chemical compositions of wheat plants,

(combined analysis of 2006/2007 and 2007/2008 1gpwing Seasons).

Yield components Yield /fed Chemical compotions kg/fed
Number | Grain 1000 Nitrcgen Phesphorus potassium Grain
FY™ Grain
s of waight / grain Grain | Straw crude
m’Hed weight/ Whole Whole Whole
spikelets | plant weight { (ardab) { {(ton) | Grain | Straw Grain | Straw Grain | Straw protein
plant (g) plant plant plant
{splke {a) (g
Q 1€.00 2.36 3t 40,45 11.87 2.98 334 T7.29 40,70 3.70 318 5.89 5.43 13.28 1 181 190.44
10 17.00 2.87 48,719 A44.63 15.36 4.00 4717 | 11.59 | 58.76 4.20 4,12 8.32 8.87 19.57 | 28.44 | 288.87
20 18.33 297 54.44 | 45.62 16.21 4.24 49.85 | 12.88 § 62.74 5.10 551 1061 { 10.08 | 21.46 [ 31.55 | 284.84
L.S.D,
0.28 0.06 0.30 1.84 0.1 0.061% 1.09 1.13 193 0.22 0.04 0.7 015 0.38 0.43 37
at 0.05
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Table (5): Effect of P-fertilizer rates on the yield, yield components and some chemical compositions of

wheat plants, (combined analysis of 2006/2007 and 2007/2008 3 growing seasons).

Yield components Yield Aed Chemical compotions kg/fed
Number | Grain 1000 Nitrogen Phosphorus potassium Graln
P20s nt Grain ; Grai st 4
of wel I rain rain raw crude
kgifed I weightr | 9 Whole Whole Whole
spiketets { plant weight | (ardab) | (ton) | Grain | Straw Grain | Straw Grain | Straw protein
plant {g) ptant plant plant
fspike (o) (9)
0 17.00 2.50 44,48 41.75 13.11 3.09 36.80 9.46 46.16 2.44 2.32 4,75 746 | 16.8% | 24.45 | 209.78
15 17.00 2.76 47.25 44,20 14,97 3.78 44.24 | 10,32 | 54.56 4.57 4.33 8.90 8.13 17.54 | 25.67 | 252.16
30 17.30 2.83 49.91 45.74 15.18 417 4937 | 1209 | §1.47 545 6.16 11.62 8.81 19.78 | 2859 | 281.40
L.5.D.
¢ 0.05 NS 0.03 o.04 1.28 0.11 0.064 1.18 1.12 1.71 017 0.04 0.18 0.14 0.36 0.39 2.8
at .
Table (6): Effect of foliar spraying of potassium on yield, yield components and some chemical
compositions of wheal plants, (combined analysis of 2006/2007 and 2007/2008 growing seasons).
r—d
Yield components Yield Hed o Chemical competions kgffed
Number | Gralin i 1000 Nitrogen Phosphorus potassium Grain
K0 f ight / Grain i Grai St
o wel rain rain raw + [erude
% . 9 weight/ 9 ’ . Whale . Whole . Whole )
spikelets | plant weight | (ardab) | {ton) | Grain | Straw Grain | Straw Grain | Straw protein
plant (g} plant plant plant
lspike {9} (3}
a 15,33 2.32 35.65 38.05 11.81 2,62 34.01 6.65 40.66 292 2.7 5.63 4.49 10.81 15,30 | 194.30
1 17.33 2.52 48.32 1. 44.36 15.22 4.25 45.22 | 11,93 | 5715 4.36 4.86 9.22 8.99 20.28 | 29.27 | 257.70
2 18.77 2,95 55.17 43.78 16.77 4.48 50.97 ; 1343 | 64.40 520 543 10.63 | 11.21 | 24.38 | 35.59 | 290.50
L..5.0.
a 0.05 027 0.04 0.28 1.54 0.18 0.053 1.05 1.07 1.23 0.18 0.04 0.20 0.t4 0.34 0.38 2.8

11U UUI0S U0 SIBZ||fJ49f [BIOUIU OUIOS PUE ainuew piefuLre) Jo Joedu




M.M. El-Shouny, S.A. Shikha and M. Abd El-Warth

The results also showed that the plants adequately supplied with P
achieved more yield attributes, grain and straw yields as well as better NPK
and crude protein contents in comparison to those didn't adequately supply
with phosphorus, these results are in agreement with Nassar ef al, (2005)
and Reda et al., (2006).

The promoting impact of P on the wheat yield and its meniral composition
may be due to the fundamental role of P in all important nucleoproteins and a
large number of enzymatic reactions that depend on phosphorylation
~ {Nassar and Ismail, 1999). Likewse, the role of phosphorus element as an

essential component of the energy transfer compounds, genetic information
system, cell membranes and phosphoproteins.
3. Effect of potassium fertilization:

Data in Table (6) cleared that foliar application of potassium led to
significant response of all studies characteristics. Increasing the rate of
potassium application gradually increased the quantity and quality of wheat
yield. In this concern, the highest rate of potassium (2%) gave the highest
increments for all the aforementioned perameters. The beneficial effects of
potassium may be attributed to the effect of potassivm on some
physiological and biochemical functions. El-Sawy et al. {2000} revealed that
foliar K application twice at concentration of 1% ¥,0 to potato plant caused a
significant increase in stem length, number of main stems and number of
leaves per plant. Mahmoud et ai. (2004) found that foliar K application at the
concentration of 1% K,O (400 Li/fed) might have an important effect in
improving potato growth and increased tuber yield and its quality compared
with the K fertilization as soil application.

4. Interaction effect between FYM and P-fertilizers:

Data in Table (7a) indicated that the all examined parameters except 1000
grain weight and nitrogen content in straw were s'?nificant!y responded to
FYM with P-fertilizer. The values recorded with 10 m” FYM and 15 kg P,Os/fed
surpassed the values recorded with 10 m® FYM and 30 kg P,Os/fed. The
highest increments for all examined parameters were observed by treating
the sofl with 20 m® FYM and 30 kg P,O.ffed. These results are in harmony
with those obtained by Patil and Biradar {2001) who reported that application
of P+FYM to pepper produced the highest yield compared to organic or
inorganic fertilizer applied alone. Similar results were gained also by El-
Zawity et al. (2002) and Ewais et al. (2004).

5. Interaction effect between FYM and foliar spraying with K-
fertilizer:

Data recorded in Table (7b) indicated that all studied parameters except
grain weight of spike, 1000 grain weight and nitrogen comtent in straw
significantly responded to foliar spraying with K-fertilizer under the three
rates of FYM.
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Table (7): Yield component , grain and straw yields as well as some chemical compositions of weat plants
as affected by:

az Farmzurd manure X P-fertilization rates interactions.
Yigld components Yield /fod Chemicai compotlons kg/fed

FYm Number [ Grain | Grain | 1000 Nitragen Phosphorus potassium
P10, Grain
m'fed of | weight | welght| grain | Grain | Straw
kgifed Whole Whole Whole | crude
spikelets | / ptant | / plant | weight | {ardab) | (ton) | Grain | Straw Grain | Straw Graln | Straw
: plant plant plant [ protein
fspike {9 {9 (g)
0 0 15.00 242 | 38.30 | 38,04 10.48 243 12338 ) 557 | 2835 1 163 1.64 3.32 467 1 1110 | 1677 | 133.26

15 16.00 232 | 3712 | 4055 | 1238 | 3.00 [ 3411 717 [ 4128 | 2,24 | 3.03 | 627 | 570 [ 13.22 | 18.92 | 184.42

30 17.00 234 | 3978 | 4277 1 1305 | 352 [4273( 875 | 51487 454 | 490 | 944 | 594 | 1554 | 21.48 | 243.58

10 0 17.00 262 | 4454 | 4218 | 1407 | 3.52 | 37.26 | 9.69 | 46.95 | 2.56 | 282 | 538 | 748 | 18.52 | 26.00 | 212.38
15 18.00 316 | 56.88 [ 4583 | 17.19 | 440 | 53.76 | 12.66 | 66.42 | 525 | 458 | 9.83 | 5.94 | 19.60 | 29.54 | 306.43
30 16.50 283 | 4669 | 45.88 | 14.84 | 4.08 [ 50.48 | 1243 | 62,91 | 481 | 496 | 977 | 9.21 | 20.59 | 25.80 | 287.73

20 1] 17.00 2.81 47.77 | 45.05 | 1534 | 3.8% | 4486 | 11.13 | 5599 | 3.08 | 249 | 557 | 8768 [ 1815 | 28.91 | 255.70
15 19.00 277 | 5263 | 4623 | 1564 | 392 | 4978 | 1242 | 62.20 | 521 | 6§40 | 1061 } 1023 | 23.02 | 23.25 | 283.74

30 19.00 333 | 6327 | 4859 | 17.65 | 493 | 5482 | 1511 7003 | 7.02 | B.64 | 1566 | 11.28 | 23.23 | 34.51 | 313.04

L.5.D. at .05 0.68 0.06 0.61 NS 0.4% 011 | 1.99 NS 132 ) 030 | 0O7 | 0.29 | 0.24 | 0.62 D.65 3.77
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Tabie {7): Con.
b) Farmyurd manure X foliar spraying of potassium interactions.

FYM Yieid components Yield fed Chemicai compotions kag/fed
m’ffed’ Number | Grain § Grain | 1000 Nitrogen Phosphorus potassium
K:0 Grain
of weight | weight | grain | Grain | Straw
% Whole Whaole Whole | crude
spikelets | / plant | / plant | weight | {ardab} { ({ton} | Grain | Straw Grain | Straw Grain | Straw
ptant plant plapt | protein
Ispike (9) (a) (@

0 0 14.66 1.88 27.56 | 35.90 10.12 219 | 27.55 | 483 | 32.38 | 240 2.20 4,60 339 | B.18 | 11.57 [ 157.03
1 16.16 2682 | 4233 | 4163 | 1235 | 332 13444 | 802 | 4246 | 3.23 | 350 | 673 | 567 | 1478 | 2045 | 196.30
2 17.16 2.59 44,44 | 43,83 13.43 344 | A7.56 | 9.03 46.59 | 3.83 3.89 7.r2 7.24 | 16.82 | 2416 | 214.09
10 "] 15.16 2.48 37.29 | 38.49 12,07 266 | 3556 | 6.76 ! 42,32 | 2.92 2.50 5.42 440 | 11.05 | 1545 | 202.69
1 ‘17.65 2.71 47.85 | 45.11 15.54 448 | 4833 | 959 57.92 | 417 4.52 8.69 9.58 | 20.69 | 30.27 | 275.48
2 19.33 3 60.11 | 49.85 18.49 4.87 | 57.61 | 15.08 | 72.69 | 5.52 532 10.84 | 12.65 { 26,97 | 39.62 | 328.37
20 0 16.16 2.63 42,65 | 39,30 43.24 3.03 [ 3833 | 837 | 47.30 | 3.69 3.57 7.26 5.28 1 12.35 | 17.63 | 221.90

1 18.16 3.14 57.02 | A7.90 16.99 4.64 | 52,88 | 1410 | 6698 5.35 588 | 11.23 | 11.25 | 22,80 | 34.05 | 301.41
2 19.83 3.19 63.05 | 52.66 18.41 505 | 57.76 ) 16.18 | 73.94 | 6.26 .07 13.33 { 13.74 | 29.256 | 42,99 ) 329.23

L.S.D. at 0.05 0.46 NS [R¥) NS 0.31 0.092 | 1.81 NS 1.13 0.30 0.06 0.24 0.25 0.58 0.62 2.51
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Table {7): Con.
c) Phosphorus fertilization rates X fofiar sprayiﬂg of potassium interactions.

Yield components Yield fed Chemical compotions kgifed
Number [ Grain | Grain [ 1000 Nitrogen Phosphorus potassium
P,0g K0 Gralp
of weight | weight | grain | Grain | Straw
kgffed % Whole Whole Whote | crude
spikelets | 7 plant ( / plant | weight | (ardab} | {ton) { Grain { Straw Grain | Straw Grain | Straw
plant plant plant | protain
ispike (g} (9) (a)

0 15.16 2.23 3385 | 36.39 11.18 230 129.22) 571 34.83 | 186 1.46 3.32 413 | 988 | 14.01 | 166.55
o] 1 17.00 2.79 47.48 4230 13.56 353 137491 981 | 4730 | 246 | 2,60 £.08 7.84 | 1877 | 2661 { 21369
- 2 18.50 279 51.73 | 46.58 1577 404 |43.71| 1255 | 56.26 | 299 | 2.88 587 | 10.40 ) 24.02 | 34.42 | 249.14

— 'L__ L. VRN [ — S —— .,,r_._, RS R, ~ -
(=) 1] 15.16 2.35 3567 38.05 11,77 2464 [ 3384 | 656 | 40.40 | 313 2.78 5.8E 4.24 | 10.42 | 1468 | 192.88

-

) 15 1 17.33 2896 51.29 | 45.71 15.28 420 ;4543 1148 | 56.91 | 483 | 462 9.25 B.69 [ 17.84 | 26.53 | 258.95
2 18.83 2,98 56.71 48.85 17.85 444 | 53.46 | 12,91 | 6637 | 5.54 564 | 11.58 1148 [ 22,72 | 34.20 | 304,72
0 15.66 2.39 37.42 | 39.69 12.47 293 | 3899 7,70 | 45.69 | 4.02 | 4.06 8.08 470 | 11.28 | 15.98 | 22224
30 1 17.68 271 47.97 | 46.64 16.04 47t | 527211175 | 66.48 | 566 B68 | 1234 | 998 | 21.67 | 31.64 | 30050
2 19,00 3.10 58.96 | 50,90 17.03 488 | 5575 | 1483 | 70.58 | 6.68 TIT | 1445 [ 1174 | 26.41 | 38,15 | 31777

LSD. at 6.05 NS NS NS NS 031 [ 0092 ; 181 NS 427 1030 {006 ; 032 § 025 ] 058 | nee 3.31
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Table (8): Interaction effect between FYM, P-fertilization rates and spraying of potassium on yield
components and grain & straw yields as well as some chemical compositions of wheat plants
(combined analysis of 2006/2007 and 2007/2008 g‘owing seasons) .

FA: 132

Yield components Yield ffed Chemlcal compotions kgffed
FYM PO, |K,0f Number Grain | Grain | 1000 . Nitrogen Phosphorus Pgtassium Grain
miifed | koffed | % |  Of |weight]weight) grain | Grain |Straw Whote Whole Whole | crude
spikelets | / plant | / plant | weight | {ardab}] (ton} | Grain | Straw Grain | Straw Grain | Straw ;
N plant plant plant | protein

spe |9 |9 | @)

o 0 14,00 2582 28.28 { 23.87 9.63 10.84 [21.38 ) 3.87 | 25.25 1 1.45 { 1.11 2.56 3.03 | 8.82 9.85 | 121.86
1 15.50 257 | 3983 | 39.93 | 10.61 | 2.42 [23.56| 555 | 2911 | 1.75 | 169 | 3.44 | 493 | 11.45 | 16.53 | 134.2¢
2 16.50 289 44,38 | 41.34 11.2 3.51 | 252 | 8.49 | 3368 { 1.85 | 212 3.97 6.03 | 1548 | 2152 | 134.64
[+} 15 0 15.00 1.91 28,85 | 36.35 10.69 | 226 }27.856] 4.97 | 23,82 ] 232 | 2.03 4.45 3.48 | B.69 ) 21.07 | 158.74
1 16.50 2.58 41,28 | 41.11 12.58 1 332 ;355601 7.96 | 4352 | 328 | 3.1 B.59 | 578 | 14.26 | 20.04 | 2D2.69
2 17.00 2.48 4216 | 44.25 | 1418 | 3.43 38921 8.57 [ 47.49 | 404 | 3.77 7.81 7.86 | 16.8 | 24.66 | 221.84
30 0 15.00 1.72 258 38.54 | 10.64 | 2.47 |33.43) 567 | 391 | 3.35 | 3.46 | 6.81 367 | 913 | 12.8 | 190.55
1 17.00 271 46,07 { 43.87 13.58 § 4.23 [ 44.2 } 10.57 | 54.77 | 468 55 10.18 | 6.31 19 2534 | 251.94
2 18.00 2.8 46.8 45.91 14.92 | 386 [4B56 ]| 1054 | 58,59 | 5.8 579 | 1139 [ 783 | 185 | 26.33 | 276.79
0 0 15.50 2.28 3534 | 3725 | 1132 | 242 (2905 559 | 34.64 | 1.87 | 1.69 3.56 ] 408 | 10.41 | 44,49 | 165.58
4 17.00 2.81 4777 | 4175 14.24 | 3.88 [ 37.59( 10.09 | 47.68 | 2.56 3.1-( 566 7.9 {20181 28.08 { 213.26
2 19.00 279 5301 | 4755 | 16.63 ] 431 |4515{13.35| 585 | 3.24 | 3.66 89 10.47 | 24.98 | 35.45 | 267.35
10 15 0 15.00 2.802 42 397 12,82 | 2.78 {38651 7.21 [ 4588 | 3.46 { 2.77 823 4.42 [10.811 1523 | 2203
1 19.00 314 59,66 | 47.58 16.82 | 5.02 [ 53.561 | 14.56 | 68.07 | 5.05 | 5.02 | 10,07 | 10.6 | 20.5 3.1 305
2 21.00 3.53 7443 {1 50,22 | 2194 | 541 |6913|16.23 ) 85.36 | 7.24 | 595 | 13.19 | 14.84 | 27.5 | 42.31 | 344.54
10 0 15.00 230 3450 | 3985 | 12.09 | 2.78 | 38.00) 7.50 ] 46.50 | 3.44 | 3.05 649 | 471 |11.94 ] 1685 | 222.30
1 17.00 218 37.06 | 46.01 15.56 | 4.56 {53.91 1412 | 68.03 } 490 | 546 | 10.36 | 10.26 | 21.44 | 31.67 | 207.28
2 18.00 3.02 52.36 ] 51.80 | 16.90 ) 4.90 ) 58.55) 1568 ) 74.23 | 6.0B | 6.37 | 12.45 | 1267 | 28.43 | 41.16 | 333.73
[} [+ 16.00 2.40 33.40 | 39.06 12,60 | 265 |37.23) 7.67 | 44.90 | 2.27 | 1.58 3.85 829 | 12.43 | 4772 | 2.2
1 18.50 3.00 | 55.50 [ 45.22 { 1584 [ 431 | 51341380 6514 | 3.09 [ 3.02 | 611 |[10.69]25.03 35,72 | 292.63
2 20.00 2.91 58.20 | 5087 | 18.51 | 4.79 | 60.79 | 1581 | 76.60 { 3.88 | 2.87 | 6.75 | 14.71] 31.60 | 46.31 | 346.50
20 15 0 15.50 235 | 3642 | 3816 | 1242 | 289 (3502} 751 | 4253 | 353 | 3.46 | 699 | 4.84 | 11.85 | 16,89 | 199.51
1 17.00 318 83,72 | 4844 | 1615 | 4.26 147.24141.93 ) 58.17 | 557 | 5.54 | 41.11 | 9.69 | 18.76 | 28.45 | 269.28
2 18.50 2.94 | 5439 | 5210 | 17.44 | 4.50 | 5234 13.95| 66.33 | 6.54 | 7.20 | 13.74 | 11.77 ] 23.86 | 3563 ] 2088.32
30 0 17.00 315 53.55 | 40,70 1470 | 3.58 (4454 ( 994 [ 5448 { 5290 ( 568 | 10.97 [ 573 | 1278 | 18.61 { 253 87
1 19.00 .26 61.94 | 50.06 18,98 | 5.35 |60.07 | 16.59 | Y866 | 7.40 | 9.10 { 16.50 | 13.38 | 24.62 | 38.00 | 342.39
2 21.00 3.6% 77.43 { 55,01 49.28 | 5.88 16015} 18.80 | 78.95 ] 8.38 [ 11.16 | 19.54 | 14.T4§32.31 | 47.05 | 342,85
L.5.D. at0.05 0.81 0.13 0.62 NS Q.54 0.16 | 3.13 NS N3 0,53 | .11 047 | 0.43 | 4.00 |} 073 2.63

YHEM-IF PQY "W pue eyyiys v'S ‘Aunoys-i3 ‘W




Impact of farmyard manure and some mineral fertilizers on some........

The obtained values for all studied parameters were increased by
increasing the rates of both FYM and K-fertilizer. In this respect, the highest
increments were attained with the highest rates of application. Similar results
were gained by Mahmoud et al., {2004).

6. Interaction effect between P-fertilization rates and foliar spraying
with potassium:

Data in Table (7c) declared that there were insignificant differences
between the investigated fertilizers concerning yield attributes as well as
nitrogen conient of wheat straw, where- there were significant differences
between the other examining parameters with the investigated fertilizers. Raising
the rates of application of both P and K fertilizer gradually increased the quantity
and quality of wheat yield. The height rates of both P and K fertilizers was the
superior treatments for increasing yield components, wheat yield, mineral
compositions and grain crude protein,

7. Interaction effect between FYM, P-fertilization rates and foliar
spraing of potassium:

Data presented in Table (8) clearly showed that,significantly increments
for all aforementioned parameters were scored with the application of FYM,
P-fertilization and spraying with potassium except 1000 grain weight and
nitrogen content in straw. The superior treatment for the FYM x P, fertilizer x
K foliar application was appling the highest rates of all of them.

CONCLUSION

1-Appliaticn of 20 m® FYM is the most effective rate compared with the other
ones, under the condition of this experiment.

2-Application 30 kg P,0; of P-fertilization as sake of producing the highest
grain and straw yields, improving their nutritive contents and obtaining the
highest content of grain protein. .

3-Spraying the wheat plants with 2% potassium achieved the highest values
of grain and straw yields and their NPK contents.

4-Application of 20 m* FYM as a soil amendment, with 30 kg P,O.fed and
spraying the wheat plants with 2% potassium, simultaneously gave an
additional promoting effect on both quantity and guality of wheat crop.
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